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Abstract

An emerging consensus is that the Frisch elasticity of labor supply is small. This may re-
flect a lack of salience, inelastic preferences, or prevalence of frictions. Studying survey data
collected during a tax holiday in Norway, when earnings were untaxed during a transition
between tax systems, I report three findings. First, 80 percent of adults were aware of the tax
holiday. Second, one-fifth of adults responded by working more. Third, frictions in adjusting
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1 Introduction

How responsive is labor supply to transitory wage changes? The quest for quantifying this re-
sponse, measured by the Frisch elasticity of intertemporal labor supply, dates back to the seminal
work of Lucas and Rapping (1969) and MaCurdy (1981) and has since constituted an important
research program in economics. This is for a good reason. Understanding how people respond to
temporary changes in wages is key to understanding business cycles and labor markets.

Empirically identifying the Frisch elasticity is, however, no easy task. It requires exogenous
and transitory changes in wages. The most prominent estimates rely on short-run (experimental)
variation in pay in specific occupations or exploit natural experiments such as ‘tax holidays” which
temporarily exempt earnings from taxes during a transition between tax systems.

The evidence from these studies is mixed. Occupation-specific studies—such among bicycle
messengers (Fehr and Goette, 2007) and taxi drivers (Farber, 2015; Angrist, Caldwell, and Hall,
2021)—tend to report relatively large elasticities. In contrast, Martinez, Saez, and Siegenthaler
(2021) study a two-year-long tax holiday in Switzerland and estimate a near-zero intensive margin
elasticity and find no evidence of employment responses. Similarly, Tortarolo, Cruces, and Castillo
(2020) study a tax holiday in Argentina among low-income earners and estimate a very small labor
supply response. Studies of the tax-free year in Iceland, however, find evidence of increased labor
supply in response to a tax holiday (Bianchi, Gudmundsson, and Zoega, 2001; Sigurdsson, 2024;
Stefansson, 2019). Sigurdsson (2024) estimates a positive and significant Frisch elasticity on both
the intensive and extensive margins, documenting how the hours and employment responses are
driven by those with the ability to adjust. Still, the elasticity estimates are small relative to the
elasticities required for calibrating real business cycle models to match aggregate data (e.g. King
and Rebelo, 1999).

Although estimates vary considerably, an emerging consensus building on earlier work is that
the Frisch elasticity is small (e.g. Banerjee and Duflo, 2019). While a small elasticity estimate may
reflect inelastic preferences, there can be other explanations. These include lack of salience (Chetty,
Looney, and Kroft, 2009), where inattentive workers fail to recognize the transitory wage increase
that, e.g., a tax holiday generates, and prevalence of adjustment frictions (Chetty, 2012) that hinder
workers in exploiting a temporary earnings opportunity. As the Frisch elasticity puts an upper
bound on the steady-state labor supply elasticity, a near-zero Frisch elasticity has far-reaching
implications, e.g., for calculating the welfare consequences of tax policy. It is therefore essential to
understand why workers do not adjust in response to transitory wage increases. Shedding light
on the relevance of salience and adjustment frictions is, however, difficult without having direct
evidence of workers’ knowledge of the transitory wage increase, their labor supply responses, and
the reasons for possible non-response.

This paper provides new evidence on these three aspects. To do so, I take advantage of a tax
policy reform when in 1957 Norway replaced a retrospective tax system where workers paid taxes
based on their income in the previous two years with a standard pay-as-you-earn tax system. In-

come earned in the transition period—between mid-1955 and throughout 1956—was never taxed.
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Therefore, this reform temporarily lowered the marginal income tax rate for the average worker
from 20 percent to zero.

Using data from a survey conducted by Gallup during the tax holiday among a representa-
tive sample of the Norwegian population, I report three main findings. First, the Norwegian tax
holiday was very salient. Four out of five adults report having known about the tax reform and
understood that they had the opportunity to earn tax-free income during the transition period.
While insiders in the labor market were more likely to take notice—men more than women and
high-income earners more than those with low incomes—most people, in general, seem to have
been aware of the reform.

Second, 20 percent of all adults, or 25 percent of those aware of the opportunity to earn tax-
free income, adjusted their labor supply in response. The largest response rate was among men,
young workers, and those living in rural areas. In addition to the intensive margin, the tax holiday
seems to have also triggered some extensive margin responses, as a fraction of housewives and
pensioners report to have adjusted their labor supply.

Third, when asked about the reason for not responding to this earnings opportunity, respon-
dents explain that by factors that can be broadly defined as reflecting frictions in adjusting hours
at work. Among those that knew about the tax reform but did not take advantage of it, the major-
ity of workers say that the main reason is friction in increasing working time—such as hours con-
straints in the current job—or constraints in reallocating non-working time to hours at work—such
as child-care obligations. Other reasons, including labor demand, health, or lack of understanding
or motivation for working more constitute the remaining but small share of explanations.

To put these results in context, I use aggregate data on labor earnings in Norway and its neigh-
boring country Sweden, which did not have a tax holiday at the same time, to estimate the Frisch
elasticity. Estimated using cross-country difference-in-differences, the elasticity of aggregate labor
income ranges from 0.104 (SE 0.047) and 0.191 (SE 0.046), depending on the specification. This
small elasticity estimate is quantitatively in line with existing evidence and falls in the middle
between the estimates based on the Swiss tax holiday and the Icelandic tax-free year.

Taken together, my findings imply that in settings where the effect of behavioral optimization
frictions—such as inattention to tax rates—is likely to be small due to the salience of incentives,
and the utility cost of not adjusting labor supply is high, the estimated labor supply elasticities
may still be small. Rather than workers’ labor supply behavior being inelastic to such incentives,
the reason seems to lie primarily in their inability to adjust their working time. These findings are
consistent with a long-held view that frictions, such as adjustment costs (Cogan, 1981; Ham, 1982),
hours constraints (Altonji and Paxson, 1988; Dickens and Lundberg, 1993), and costs of changing
jobs (Altonji and Paxson, 1992), attenuate observed labor supply responses relative to optimal
labor supply determined only by preferences.

This paper unfolds as follows. In Section 2 I describe the Norwegian tax holiday, its back-
ground, and the survey data. Next, in Section 3, I present evidence on the salience of the tax

holiday, labor supply responses, and reasons for the non-response. In Section 4 I attempt to put

2



Tax holiday

e
Income : : - : \: '
1953 1954 1955 1956 1957 Year
-~ ~ *
N N N
. 'a . Yd . I |

Tax liabilit

Y 1953 ' 1954 ' 1955 ' 1956 ! 1957 Ye:r

Figure 1: Tax holiday: Transition between tax systems

Notes: The figure illustrates the transition from the old tax system with retrospective taxation and a fiscal year from July to June, to
a new system in 1957 with annual pay as you earn and a fiscal year from January to December. According to the retrospective tax
system, taxes paid in July 1955 to June 1956 were based in income earned in 1954. Taxes paid in July to December 1956 were based on
half of earnings in 1955. Taxes paid in 1957 and onwards were based on earnings in the same year. As a result, all income earned in
1956 and half of income earned in 1955 were never taxed.

this survey evidence in context by estimating the aggregate labor supply response to the tax hol-
iday using cross-country analysis. Finally, I conclude the paper in Section 5. I relegate additional

background material and complementary analysis to an appendix.

2 Background and Data

21 The Tax Holiday Reform

On June 30, 1955, the Norwegian Parliament passed a reform to the law on capital- and labor
income taxes, changing the timing of tax collection. According to the tax law in place from 1911,
taxes were levied each year based on income in the previous year. This transition had been in
preparation for some time, starting in 1953 when a special directorate—Directorate for Taxation
of this year’s income—was established to prepare the practical and legal aspects of the transition
(Pedersen, 2013).

The reform was seen to benefit both the government and the taxpayers. Many taxpayers faced
trouble paying their outstanding taxes on previous years’ earnings due to various situations, such
as unemployment, wage reductions, or retirement. As a result, many taxpayers fell into arrears,
regularly around 10 percent, whose taxes for the most part were irrecoverable (Pedersen, 2013).
These large tax arrears were a burden on the government and municipalities. From the govern-
ment’s perspective, a pay-as-you-earn system was therefore considered to be likely to lead to
increased realized tax revenue.

The transition to the pay-as-you-earn tax system took place on January 1, 1957. When the new
tax laws were passed and the reform was announced, the government also set rules about how
the transition would take place—QOuvergangsreglene. These specified that income earned during the
transition period would not be taxed. The reason for this was to prevent taxes from being paid

simultaneously on two years of income during the transition. Figure 1 illustrates the transition



between the two tax systems and the tax holiday that resulted from the reform. Prior to the reform,
the taxation was retrospective and the fiscal year was between July 1st and June 30th.! Income
taxes paid during the fiscal year 1955/56 were based on earnings in 1954. Due to the change in the
fiscal year, income taxes paid in the second half of 1956 were based on half of the income earned
in 1955. From 1957 onwards taxes were paid on income in the same year as it was earned. This
transition, therefore, resulted in a tax holiday where all income earned in 1956 and half of income
earned in 1955 were never taxed.

For most Norwegians, this reform generated a strong incentive to temporarily increase labor
supply, either through longer hours or labor market entry. The average tax rate paid on income
earned in 1954, the year before the tax holiday, was 13.8% on all labor income and 17.2% when
measured only in terms of taxable income after deductions and exemptions (Statistisk Sentralbyra,
1957). As documented in Appendix Table A.1, the tax schedule consisted of a flat municipal tax
that varied across municipalities and a progressive government tax. For the income year 1954, the
average marginal tax rate was 21.1%.

The Norwegian authorities were supportive of people taking advantage of this reform. As was
explained and conveyed in the media, there was nothing legally—or morally—against increasing
working time or effort this year and seizing the opportunity to earn tax-free income.”? However,
the authorities emphasized that misreporting income as if earned in 1955 or 1956 which should
be taxed in other years would not be tolerated. The tax authority stated that it would actively
investigate any evidence of such behavior and untaxed income due to such misreporting behavior
would be taxed at a rate as high as 100%.

While the government did announce that earnings would be exempt from taxes from July 1955
until December 1956 and that taking advantage of this was viewed positively, the government did
impose restrictions on how much earnings could increase until marginal income was taxed. The
rules specified that earnings in 1955 and 1956 could only increase by 20% from the earnings in
1954 and 1957, whichever was higher, but that this restriction would only apply to those earning
18,000 NOK or more in either 1955 or 1956. In practice, this was therefore unlikely to bind for
most taxpayers as those earning 20,000 NOK before the reform were in the top 95th percentile of
the earnings distribution (see Appendix Figure A.1).

To give an example of the opportunity that individuals had for earning tax-free income, let us
consider three individuals: A, B, and C. Taxpayer A earns the equivalent of the average income in
1954 of 8,400 NOK. This average taxpayer could increase earnings to 18,000 NOK, or more than
double her or his earnings during the tax holidays, without paying any taxes on this marginal
income. Still, as part of the retrospective tax system that was being phased out, in 1955 and 1956
workers would pay taxes on their earnings from 1954 and half of 1955. Another taxpayer B was a
high-income earner, earning 20,000 NOK in 1955. This taxpayer could increase her or his earnings
by 20%, or to 24,000 NOK, without paying tax on these earnings. The third individual C was out

' Appendix A provides a more detailed description of the Norwegian tax system around the time of the reform.
?See, e.g., article on page 7 in Aftenposten on March 1, 1955.



of the labor force before the tax holiday. This individual could enter the labor market during the
tax holiday, and earn up to 18,000 NOK without paying taxes, before leaving the labor market
again.

The tax holiday offered a particularly strong incentive for couples where one of the spouses
was out of the labor market. In normal times the couple was taxed on the joint earnings, but the
lower-earning spouse could ask for his or her income to be taxed independently. If individuals
B and C in the example above are married couples, the tax reform allows spouse C to enter the
labor market and earn 18,000 NOK without paying taxes. Under this scenario, in 1957 the couple
pays taxes on only 20,000 NOK instead of 48,000 NOK if it had not been for the tax holiday. This
was emphasized in the media and in job advertisements, which were targeted at housewives,

encouraging them to enter employment and earn tax-free income during the tax holiday.’

2.2 Data

During the tax holiday, Norwegian workers were not required to file taxes, as they did before
the tax reform and would do after the tax reform.* In official Norwegian statistics on taxable
income, the tax holiday period has a gap. As explained in Statistisk Sentralbyra (1960): “The
reduced statistics for 1956 is due to the fact that at the transition to the new method of tax payment (‘pay
as you earn’) there was no assessment of personal taxpayers for this year.” As a result, there exist no
individual-level tax data from this period that would allow for estimating a labor supply elasticity.

Fortunately, there exists survey data from this period that precisely allows gaining insights into
the salience of the tax holiday, labor supply responses, and reasons for possible non-responses.
The survey was conducted by Norsk Gallup Institutt AS, a part of the Gallup International Associa-
tion, during the tax holiday. In April 1956, the survey targeted a random representative sample of
the Norwegian population aged 18 and older. The sample size comprised 2,300 men and women,
roughly 0.1 percent of the adult population. Survey questions were administered through face-
to-face interviews conducted at people’s homes. Gallup employed a system of randomization
wherein addresses were randomly selected within specific geographical areas. Interviewers then
followed a ‘walking route” system, determining which doors to knock on to ensure randomness.

Despite extensive efforts, the raw individual-level data from this period could not be located in
the archives of Norsk Gallup Institutt. Consequently, I am restricted to reporting group averages
computed by Gallup. Sample splits, such as those based on age and income, are set at the sample
median. Additionally, Gallup performed other sample splits, including those based on occupation
and location.”

3See, e.g., article on page 2 in Bergens Tidende on August 24, 1955. In addition, many job advertisements in newspa-
pers in 1955 and 1956 highlight this intensive for housewives.

*This is different to what was required in Iceland and Switzerland during their respective tax holidays, where people
were required to report their income to be eligible for the tax exemption (Martinez et al., 2021; Sigurdsson, 2024).

>These splits are based on information available at the time of the survey. I acknowledge that having certain details,
such as employment status and occupation, before the tax holiday would have been preferable. Unfortunately, I am
restricted to the information available from Gallup.



3 Survey Evidence

This section presents descriptive empirical evidence based on survey data. First I present evidence
on the salience of the tax holiday, then evidence on labor supply responses, and lastly evidence on
the reasons that people gave for not taking advantage of this transitory opportunity.

3.1 Salience

A central assumption in labor and public economics is that agents optimize fully with respect
to wages and tax policies. Under this assumption, empirically estimated responses to wage or
tax changes reflect the true behavioral elasticities. Accumulating work has documented how in-
dividuals respond imperfectly to incentives, highlighting the importance of the salience of taxes
and various incentives in explaining differences in responses (Chetty, 2009; Chetty et al., 2009).
In addition to providing suitable natural experiments for estimating Frisch elasticities, a clear ad-
vantage of ‘tax holidays’ is the salience of the tax reform in comparison to other more usual, but
perhaps less noticeable, tax reforms. However, even though tax holidays are undoubtedly salient
events, direct information on how a large fraction of the population is aware of them has previ-
ously remained unknown.

Figure 2 plots the share of people that was aware of the earnings opportunity that the tax
holiday created. More precisely, it presents the share of the population and subgroups that replied
yes to the following survey question: “Because of a transition to a pay-as-you-earn tax system, there is
an opportunity for everyone this year to earn tax-free money. Did you notice this provision?”® The figure
illustrates that the Norwegian tax holiday was very salient and noticed by most adults. Figure 2a
documents that among those 18 years and older, 80 percent took notice of this opportunity. Figure
2b and 2c report the same statistic for subgroups of the population.” Figure 2b documents that
men were on average more likely to notice the opportunity than women and younger workers
were somewhat more likely to be aware of the tax holiday than those that were older. Figure 2c
documents that low-income workers were considerably less likely to notice the opportunity than
those with higher income—72 percent compared to 87 percent—and those that lived in urban
areas more than those living in rural areas. Interestingly, those lower-income workers that could
benefit more from the reform in both absolute and relative terms were less likely to be aware of it.
This might explain in part why previous studies have documented larger labor supply responses
to tax holidays among high-wage earners (e.g. Martinez, Saez, and Siegenthaler, 2021; Sigurdsson,
2024). Lastly, Figure 2d reports the fraction of people aware of the reform among groups inside
and outside the labor force. Among employed workers— laborers, clerks, and self-employed
workers—the rate of notice is similar and around 85 percent. For those outside the labor force, the

rate is somewhat lower. While among housewives 80 percent were aware of the reform, the share

® Appendix B provides an overview of the survey questions, which have been translated to English, as well as their
exact wording in Norwegian.

"The figures plot the approximated 95 percent confidence interval around the group means, calculated based on a
normal approximation under random sampling of the surveyed population.
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Figure 2: Salience of the tax holiday: Fraction of people that noticed the earnings opportunity

Notes: Panel (a) plots the share of people that responded yes (Noticed) to a question of whether they had noticed that due to a
transition to a pay-as-you-earn tax system, everyone had the opportunity to earn tax-free income that year, and the share that
responded no to the question (Not noticed). Panels (b), (c), and (d) plot the share of a given subgroup that noticed. The group
splits by age and income are relative to the median. Whiskers show the approximated 95 percent confidence interval calculated
based on a normal approximation under random sampling of the surveyed population. See Appendix B for exact wording of the
question in Norwegian and English translation.



is 60 percent among pensioners.

While responses to the survey question suggest that a lion’s share of people were aware of
the tax holiday, the question was not designed to measure salience. The way the question was
asked may lead to an overestimate of the true salience due to acquiescence bias—i.e. the tendency
for survey respondents to agree and react positively to statements—and conformity bias—i.e. the
tendency for survey respondents to respond in a way to ‘look good” or out of fear of appearing
foolish in the eyes of those conducting a survey. It is therefore possible that fewer people were
aware of the tax holiday than measured by the survey. This could imply that information frictions
may be more important in explaining low labor supply elasticities than suggested by the survey.
In addition, there may be important differences between taking notice of the tax holiday and
understanding the reform in full. Therefore, while the survey provides novel information on

salience and responses to tax holidays, it is important to acknowledge its drawbacks.

3.2 Labor Supply Response

Figure 3 plots the share of people that increased their labor supply in response to the tax holiday.
More precisely, among adults aware of the reform, the figure presents the share that replied yes
to the following survey question: “Have you personally acted to take advantage of these provisions for
tax-freedom, e.g. by taking an additional job, working overtime, or similar?”. As reported in Figure 3a,
25 percent of those aware of the transitory earnings opportunity—or 20 percent of all surveyed
adults—took advantage of it. As in the case of salience, Figures 3b and 3c report this rate of re-
sponse among subgroups of the population. Figure 3b reports that conditional on being aware
of the opportunity, men were substantially more likely to take advantage of it than women—31
percent of men compared to 19 percent of women. Figure 3b also reports that younger workers are
more likely to respond than older workers—33 percent compared to 18 percent. Figure 3c reports
that low-income workers responded on average similarly, if anything slightly more strongly, than
those with higher incomes. Figure 3c also reports geographic differences in responses, document-
ing that workers in rural areas are more likely to respond than those in urban areas, despite being
less likely to have known about the reform.

Figure 3d reports responses separately for those employed—i.e. intensive margin labor supply—
and those that were out of the labor force—i.e. extensive margin labor supply. A much larger
fraction of workers that responded to the tax holiday were employed and adjusted their hours on
the intensive margin, e.g. by working overtime, or by taking an additional job. But among the em-
ployed, there is a small difference in responses, with self-employed responding most and laborers
the least, which is in line with findings from other tax holidays (Martinez, Saez, and Siegenthaler,
2021; Sigurdsson, 2024).

While smaller than among those employed, there is still a share of workers that were out of
the labor force who adjusted their labor supply. Among housewives, 19 percent of those aware of
the reform and 15 percent of all housewives say that they have acted to respond to this transitory
earnings opportunity. Similarly, 15 percent of pensioners aware of the reform adjusted their labor
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Figure 3: Labor supply response: Fraction of people that responded to the earnings opportunity

Notes: Panel (a) plot the share that responded yes (Responded) to a question of whether they had acted to take advantage of the fact
that due to a transition to a pay-as-you-earn tax system, everyone had the opportunity to earn tax-free income that year, and the
share that responded no to the question (Not responded). Numbers presented are the share of adults aware of the reform. Panels
(b), (c), and (d) plot the share of a given subgroup that responded. This question was asked conditional on answering yes to the
question of whether the individual was aware of the tax holiday. The group splits by age and income are relative to the median.
Whiskers show the approximated 95 percent confidence interval calculated based on a normal approximation under random
sampling of the surveyed population. See Appendix B for exact wording of the question in Norwegian and English translation.
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Figure 4: Reasons for not responding

Notes: The figure documents the reasons for non-response to the opportunity to earn tax-free income. Numbers are shares of adults
aware of the reform but who report not to have adjusted their labor in response. 55% say they have no time or opportunity, e.g.
because of children. 23% say they cannot work more than they currently do, or they are already working long hours or overtime.
10% say they cannot find employment or another job, or that firms do not want workers of their type or age. 4% say they have not
thought about working more, or cannot justify not responding. 3% are not able to work more because of disability or sickness. 2%
say they think a tax holiday will not be the reality and they will be taxed in the end. 1% do not respond because they do not pay
taxes. 2% give other reasons for not responding. See Appendix B for the exact wording of the question in Norwegian and English
translation.

supply, and 9 percent of the total. In comparison, Sigurdsson (2024) estimates a small extensive
margin Frisch elasticity for those around retirement age and a zero elasticity for the prime-age
population, finding that extensive-margin responses are almost entirely driven by the youngest
cohorts, some of which were at schooling age. Martinez, Saez, and Siegenthaler (2021) estimate
a zero Frisch elasticity on the extensive margin in a population that excludes cohorts close to
retirement age and at schooling age but includes housewives.

Similar to the answers regarding awareness of the tax holiday, answers about responses could
be influenced by acquiescence bias or conformity bias. This would imply that the survey evidence
overstates the true salience of the tax holiday and the true response to the incentive that it created.
This is interesting in light of the relatively small share of workers that took, or claim to have taken,
advantage of this opportunity.

3.3 Reasons for Non-Response

Despite offering a once-in-a-lifetime opportunity to earn tax-free income, 75 percent of people
aware of the opportunity did not take advantage of it by increasing their labor supply. A valuable
piece of information is why they did not adjust their labor supply in response, knowing that the
increase in the net-of-tax wage, and therefore the utility cost of not responding, was large.
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Figure 4 reports reasons that those surveyed gave for not responding, answering the follow-
ing question: “Why have you not acted to earn tax-free money?” The question was open-ended and
answers are categorized by Gallup into 9 groups, plus a residual group. The largest share of
people—b55 percent—say that the reason is that they do not have the time or the opportunity to
work more, for example as they have children that they need to take care of. This category likely
indicates constraints such as family responsibilities or other obligations that hinder the realloca-
tion of non-working time to market work. These may not be hard constraints, as they may reflect
pre-reform optimization of allocation between time at market work and non-working time within
the household. That itself may reflect preferences, e.g. in terms of which of the spouses allocates
relatively more time to child care. However, these household arrangements, whatever their ori-
gin, may be such that some spouses may have difficulty in responding to temporary incentives to
work.

The second most frequently cited reason, mentioned by 23 percent of respondents, is that they
cannot increase their working hours or income within their existing work arrangement, or that
they already work such long hours that it prevents them from working more. In other words,
this can be interpreted as their current work arrangement or the labor market more generally
imposing friction in increasing working time. However, it is possible that this answer also reflects
preferences. A worker who already works very long hours might prefer not to work more hours
even at a higher after-tax wage, especially if hours are hard to adjust marginally.

The third most common reason for non-response is that 10 percent say that they cannot find
employment or more work, including an additional job. This includes pensioners who say that
they cannot find work as firms do not want to hire older workers (5 percent). In other words, 10
percent of people seem to not respond due to factors that appear to reflect a lack of labor demand.
The remaining 12 percent give a variety of reasons, including bad health (3 percent), already not
paying taxes (1 percent), have not given much thought to how to adjust (4 percent), a belief that
they will be taxed at the end (2 percent), or give a variety of other reasons (2 percent).

In summary, these responses strongly indicate that a majority of adults who were aware of the
tax holiday but did not adjust their labor supply did so due to frictions imposed by their private
or the labor market, in various forms. Although other factors, such as labor demand, may have
contributed, they appear to have played a relatively minor role overall.

4 Aggregate Implications

A long-held hypothesis is that optimization frictions, such as hours constraints, may explain het-
erogeneity in empirical estimates of labor supply elasticities. The findings in the current paper
suggest that frictions in the labor market and constraints due to family circumstances can be im-
portant in explaining small labor supply responses in situations where changes in taxes are salient
(Chetty et al., 2009) and the change in the net-of-tax wage is high, implying that the utility cost of
not responding is high (Chetty, 2012).
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Evidence from other tax holidays indicates that adjustment frictions may be important in ex-
plaining small but heterogeneous responses to transitory wage changes. Sigurdsson (2024) docu-
ments substantial heterogeneity in labor supply responses to the tax-free year in Iceland depend-
ing on the flexibility of jobs and non-work-related commitments. Martinez, Saez, and Siegenthaler
(2021) estimate a near-zero elasticity in response to the tax holidays in Switzerland but they doc-
ument significant responses in certain occupations and among self-employed workers, who may
have more flexibility in adjusting their hours than the average Swiss worker.

To shed some light on the aggregate implications of the Norwegian tax holiday and put the
survey evidence into context, I attempt to estimate a Frisch elasticity using the tax holiday as
a natural experiment. To do so, I use aggregate data to conduct a cross-country difference-in-
differences analysis. A prerequisite for such analysis is a suitable counterfactual for Norway. That
is, a country with a similar business cycle as Norway and facing the same aggregate shocks, but
where there was no tax holiday. One such candidate is the neighboring country Sweden. Norway
is not only close to Sweden geographically—bordering Sweden to the East—but also economically.
Around the time of the tax holiday, the structure of the two economies was in many ways similar
and the two countries were the major trading partners of each other and shared other main trad-
ing countries. This implies that the two countries are likely to experience similar macroeconomic
shocks. Appendix Figure A.2 documents the co-movement of GDP growth in Norway and Swe-
den before, during, and after the tax holiday. Overall GDP growth in the two countries was highly
positively correlated (0.77) during the 50s and 60s. As the figure documents, a year that stands
out is the tax holiday year 1956 when the growth rate rose in Norway but was unchanged from
the year before in Sweden. Since the 1970s, the foundations of the two economies have drifted
more apart, not the least following the discovery of oil in Norwegian waters in 1969, making the
Norwegian business cycle heavily influenced by fluctuations in the oil price. In addition, Sweden
went through the same kind of transition to a pay-as-you-earn system in 1947, which may have
influenced the Swedish economy in the late 1940s.2

For the Frisch elasticity estimation, I use aggregate data from both countries. Appendix Figure
A.3 plots the marginal tax rates and labor earnings in Norway and Sweden around the tax holi-
day. Panel (a) plots the average marginal tax rates, documenting slightly higher and rising taxes
in Sweden compared to Norway. Any annual changes are, however, very small compared to the
tax holiday. Panel (b) plots the evolution of growth rates of labor income per person in Norway
and Sweden according to National Accounts. In line with the two countries having a common
business cycle, labor income moves similarly before and after the tax holiday. Appendix Figure
A 4 statistically evaluates the parallel trends assumption, documenting that there were no statis-

tical differences in the pre-reform period. During the tax holiday, however, earnings growth in

8Before 1947, Sweden had a similar retrospective tax system as Norway. Laws replacing that system with a modern
pay-as-you-earn tax system were passed in 1945 and the transition to the new system took place on January 1, 1947.
Similar to the transition that took place in Norway a decade later, there was a tax holiday during 1945-1946. On income
earned in 1945, a tax to the central government was only paid on half of that year’s earnings but no tax to municipalities.
Earnings in 1946 were never taxed. For more discussion, see Lundin (2003).
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Table 1: Frisch elasticity estimates

€Y) (2 3) 4) ©) (6)
Elasticity (¢) 0.191** 0.131** 0.085 0.165** 0.104* 0.065
(0.046) (0.040) (0.045)  (0.058) (0.047) (0.048)
Reduced form (8)  0.041** 0.033*** 0.024**  0.040** 0.030*** 0.021*
(0.010) (0.006) (0.006)  (0.010) (0.008) (0.009)
First stage 0.215%** 0.250%** 0.284**  (0.245*** 0.291*** 0.323**
(0.011) (0.039) (0.081)  (0.052) (0.072) (0.111)
Include 1955 No No No Yes Yes Yes

Reference period  Before  Before & After  After  Before Before & After  After

Notes: The table presents estimates of Frisch elasticity based on cross-country difference-in-differences. The first row
presents the elasticity estimate (equation (2)), the second row presents estimates of the differential earnings growth
(equation (1)), and the third row presents the estimate of the differential change in net-of-tax rates (equation (1)).
Columns (1) and (2) exclude the year 1955 when there was a tax holiday for half of the year. Columns (3) and (4)
include the year 1955, setting the Tax-Holiday indicator to 0.5 in 1955, 1 in 1956, and 0 otherwise. Specifications in
columns (1) and (4) use pre-reform years, 1951-1954, as the reference period in the difference-in-difference estimation,
columns (2) and (5) use per and post-reform years, 1951-1954 and 1957-1960, as the reference period, and columns (3)

and (6) use post-reform years, 1957-1960, as the reference period. Standard errors are in parentheses. *** p<0.01, **
p<0.05,* p<0.1

Norway was high but lower and declining in Sweden.

To estimate a labor supply elasticity, I begin by estimating the following regression:
Yt.e = Ve + 0y + B - Tax-Holiday + pu . (1)

where y, . is the log difference in total labor income per person, 7. and §; are country and year fixed
effect, respectively, and Tax-Holiday is an indicator for the tax holiday, indicating both the treated
country (Norway) and the treatment period. The coefficient 5 measures the reduced-form effect
of the tax holiday on labor income. To obtain an elasticity, the differential change in earnings can
be scaled by the difference in the change in marginal tax rates in Norway and Sweden generated
by the tax holiday. The tax holiday reduced the average marginal tax rate in Norway from 21.1
percent to zero, while the average marginal tax rate in Sweden was reduced only by 0.1 percent
that year. To obtain a point estimate with standard errors, I instead estimate the elasticity using
the following regression

Yte = Ve + 0t + - Alog(l — 7yc) + Ve ()

where the change in the net-of-tax rate, A log(1—7; ), is instrumented by the Tax-Holiday indicator.
The coefficient € measures the elasticity of aggregate labor income.

Table 1 presents the regression estimates. Given the annual nature of the data, the distinction
between the first half of 1955, pre-tax holiday, and the second half, during the tax holiday, is
challenging. To address this, I adopt two strategies: (i) I set the Tux-Holiday indicator to one for
Norway in 1956, excluding the year 1955, and (ii) I include the year 1955, setting the Tax-Holiday
indicator to 0.5 for that year. Additionally, I provide estimates using three alternative sets of
reference periods. The years before the reform serve as the most natural reference, unaffected by
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the reform itself or the responses to it, factors that could potentially extend beyond the one-and-
a-half-year duration of the tax holiday. However, in other specifications, I incorporate the years
after the reform to assess the estimates’ robustness and sensitivity to the number of data points.

Estimates of regression (1) yield a reduced-form estimate of about 0.04. This coefficient esti-
mate implies that the earnings growth in Norway during the tax holiday was about 4 percentage
points higher than in Sweden. The coefficient € in regression (2) gives an estimate of the Frisch
elasticity, which I estimate to be between 0.165 (SE 0.058) and 0.191 (SE 0.046), depending on
specification.” When the reference period includes or is restricted to the post-reform period the
elasticity estimates are somewhat smaller, between 0.065 and 0.131. While this shows the sensitiv-
ity of the estimates, which are based on a few data points, it is also important to emphasize that
the post-reform period may not offer an ideal reference point. Responses to the tax holiday may
influence labor supply in the years that immediately followed, potentially due to wealth effects
(MaCurdy, 1981) or some form of persistence or hystereses.

How does the evidence from the Norwegian tax holiday compare to evidence from other tax
holidays? The estimates reported above are based on aggregate labor income, capturing both
potential intensive and extensive margin responses. Therefore they are not directly compara-
ble to micro-data estimates, which distinguish between intensive or extensive margin elasticities.
Still, the size of the aggregate labor income elasticity estimate is broadly in line with estimates of
intensive-margin labor supply responses to the Icelandic tax-free year (Bianchi, Gudmundsson,
and Zoega, 2001; Sigurdsson, 2024; Stefansson, 2019), finding modest but significant Frisch elas-
ticity estimates, but larger than estimates based on tax holidays in Switzerland (Martinez, Saez,
and Siegenthaler, 2021) and Argentina (Tortarolo, Cruces, and Castillo, 2020), finding elasticities
close to zero. As discussed in Sigurdsson (2024), these differences in labor supply estimates across
countries can be rationalized by country differences in labor market flexibility.

In contrast to microeconometric estimates, the macroeconomic literature, dating back to the
seminal paper of Lucas and Rapping (1969), has generally concluded that the aggregate Frisch
elasticity is large.! In Appendix Figure A.5, I summarize the aggregate Frisch elasticities re-
ported in the macroeconomic literature and contrast them to my elasticity estimate. The aggregate
elasticity that Real Business Cycle (RBC) models require to match business cycle data is generally
in the range of 2-4 (King and Rebelo, 1999) and most estimates in the literature are in excess of 1.
Notably, the elasticity estimates reported in Table 1 are an order of magnitude smaller.

In Appendix C I also conduct a back-of-the-envelope calculation of the Frisch elasticity for Norway using earlier
labor supply estimates and other parameter estimates from the literature. These calculations rely on, among others,
estimates from Aarbu and Thoresen (2001) who exploit a Norwegian tax reform in 1992 that substantially increased the
net-of-tax rate for high-income earners. This calculation implies a Frisch elasticity of 0.34.

%For a detailed discussion on the discrepancy between the size of micro and macro estimates of the Frisch elasticity,
see, e.g., Chetty et al. (2013) and Keane and Rogerson (2015). More recently, Mui and Schoefer (2023) document that
this discrepancy may stem from the size and direction of wage changes exploited in the micro literature and how they
affect extensive-margin responses. They document based on survey responses that small increases in wages relative
to reservation wages can generate a large extensive-margin Frisch elasticity (above 3), consistent with what is required
by RBC models. In addition, wage decreases (small and large) can generate a large elasticity. However, large wage
increases generate small elasticity, consistent with what has been found in response to tax holidays.
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5 Conclusion

There is a long-standing debate in economics over the magnitude of the Frisch elasticity of labor
supply. While macroeconomic models require large elasticity to match aggregate data, conven-
tional wisdom based on microeconometric estimates is that the Frisch elasticity is small. Further-
more, prominent recent research implies that it might be close to zero. While small empirical
estimates may reflect that the underlying preferences are inelastic, they may also imply a high
prevalence of optimization frictions, such as inattentiveness or hours constraints.

In this paper, I have shed new light on the reasons for small labor supply responses to tem-
porary wage changes by studying a tax holiday in Norway. According to a representative survey,
the transitory incentive to adjust labor supply was very salient and most people were aware of it.
In addition, the utility cost of not adjusting in response, as measured by the drop in tax rates, was
large. Still, only a third of the employed adults responded by increasing their hours and earnings.
In line with the long-held view that adjustment frictions make observed labor supply responses
differ from those determined by preferences, most adults who did not take advantage of this earn-
ings opportunity explain their non-response by factors that can be categorized as frictions, broadly
defined. Either friction in the labor market or constraints in exchanging their non-working time
for hours at work.

While the survey provides novel information on the salience and responses to tax holidays,
it is not without limitations. The survey was not designed for research purposes, and therefore,
the questions are not structured to draw conclusions about, for example, the importance of in-
formation and adjustment frictions. Consequently, the evidence presented in the paper on these
aspects may not be conclusive. However, given the scarcity of such evidence, they can be seen as
an important step towards better understanding the role of such frictions in explaining observed
labor supply responses. Further understanding of these factors represents an important direction
for future research.
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Online Appendix of:

The Norwegian Tax Holiday:

Salience, Labor Supply Responses, and Frictions

Joset Sigurdsson
January 23, 2024

A The Norwegian Tax System

Until the reformed tax system was in place in 1957, the Norwegian fiscal year began on July 1st.
This implied that, for example, the direct taxes for the fiscal year 1954/55 are assessed based on
incomes earned during 1953 and on property held as of January 1, 1954. This changed in 1957 and
taxes paid in 1957 were based on the income earned in that year and the value of the property held
as of January 1 that year.

Income taxes were levied both at the national (government) level and the local (municipality)
level. The tax paid to the government was progressive while the municipal-level tax was flat
but varied across municipalities. Table A.1 presents an overview of the tax schedule for incomes
earned in 1952-1955. At the bottom of the tax schedule, for incomes of 12,000 NOK or lower,
taxpayers were subject to a 10% tax to the government and 14-18.5% tax to their municipality,
depending on where they live. In total a tax rate of about 25%.

Table A.1: Tax rates

Government Municipalities Total

Of the first 12,000 10% 14-18.5% 24-28.5%
Of the next 8,000 15% 14-18.5% 29-33.5%

Of the next 10,000 25% 14-18.5% 39-43.5%
Of the next 10,000 35% 14-18.5% 49-53.5%
Of the next 30,000 45% 14-18.5% 59-63.5%
Of the next 100,000 55% 14-18.5% 69-73.5%
Any exceeding amount 65% 14-18.5% 79-83.5%

Notes: The table present the progressive schedule of rates of taxes paid to the govern-
ment and to municipalities on earnings in 1952-1955. For municipalities it reports the
range from the lowest to the highest rate. Source: Statistisk Sentralbyra (1956, 1957).

Not all income was taxed. At the governmental level, there were deductions from taxes
payable where the amount of deduction was based on which “tax class” individuals were in. For
example, singles were in tax class 1 and those with one child in tax class 2. If individuals were sick
or disabled they were moved up by a tax class. If individuals themselves or their spouses would
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turn 69 years old before January 1 in the year they were being assessed they would also move up a
tax class (see, e.g., Statistisk Sentralbyra, 1956). Table A.2 presents an overview of tax deductions
and implied tax-exempt income by tax class. Individuals in the first tax class would for exam-
ple get deducted 400 NOK from their tax payment, which implied that individuals in that class
with incomes below 4,100 NOK would not pay tax. At the municipal level, there were similarly 8
tax classes, but the municipalities had 7 options for allowing for tax-exempt income within each
class. For example, individuals in tax class 1 living in a municipality with the lowest amount of
tax-exempt income could earn 600 NOK before paying a tax to their municipality. In comparison,

those living in a municipality allowing for the highest amount could earn 1,300 NOK.

Table A.2: Tax deductions and exempt income
Government Municipalities

Tax class Deduction Lowest taxable income Tax exempt income

1 400 4,100 600-1,300
2 800 8,100 1,000-2,300
3 1,000 10,100 1,500-3,500
4 1,300 12,700 2,100-4,900
5 1,700 15,400 2,800-6,500
6 2,200 18,700 3,600-8,300
7 2,800 21,700 4,000-10,300
8 3.500 24,500 5,500-12,500

Notes: The table present an overview of tax deductions and resulting levels of tax exempt
incomes at both the governmental and municipal level in 1952-1955. All numbers are in
Norwegian Krone (NOK). Individuals are separated into 8 tax classes depending on factors
such as family and health status. See main text for more details. Source: Statistisk Sentral-
byra (1956, 1957).

Figure A.1 plots the distribution of income across taxpayers. As explained and documented
in Table A.2, earnings of 600 NOK are the lowest earnings to be taxed at the municipal level and
4,100 NOK at the governmental level.

B Survey Questions

The main text reports evidence based on answers to three main questions in the Gallup survey.
Figure 2 in the main text reports evidence on salience based on the fraction of people that know
about the tax holiday and the earning opportunity it provided. It reports the share of people that

answered yes to the following question asked in Norwegian:

“Pd grunn av overgangen til skatt av drets inntekt er det i dr adgang for alle til d tjene penger skattefritt.
Har De lagt merke til disse bestemmelsene?”

An English translation of this question is:
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Figure A.1: Distribution of taxable income

Notes: The figure plots the distribution of income of taxpayers for taxes paid in the fiscal year 1954/55. All numbers are
in Norwegian Krone (NOK). No individuals with earnings below 600 NOK pay a tax to the government or a municipality.

731,234 individuals paid taxes to central government and 1,581,650 taxpayers were assessed for taxes by the municipalities,
or 43% of the total population.Source: Statistisk Sentralbyra (1956).

“Because of a transition to a pay-as-you-earn tax system, there is an opportunity for everyone this year to
earn tax-free money. Did you notice this provision?”

Figure 3 in the main text reports evidence of labor supply responses to the tax holiday. Among
those who answered yes to the former question, it reports the share of people that answered yes

to the following question asked in Norwegian:

“Har De personlig satt Dem i sving for d dra fordel av disse bestemmelsene, f.eks. ved d ta Dem en
ekstrajobb, ta overtid eller liknende?”

An English translation of this question is:

“Have you personally acted to take advantage of these provisions for tax-freedom, e.g. by taking an
additional job, work overtime or similar?”

Figure 4 in the main text reports reasons for non-response, which was asked to those who an-
swered no to the former question. In Norwegian the question was stated:

“Huvorfor har De ikke sett deg i sving for d tjene penger skattefritt?”
An English translation of this question is:

“Why have you not acted to earn tax-free money?”
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Gallup organizes the answers into the following categories (English translations in parenthesis):

7”7

o “Ikke tid, anledning, har barn, hus, ...” (“Does not have time, opportunity, has child, house, ...”)

* “Kan ikke tjene mer enn jag gjor, lang nok arbeidstid” (“Can not earn more than I do, long working
hours, ...”)

o “Ikke arbeid d fd” (“No work available”)
» “For gammel, de vil ikke ha eldre folk” (“Too old, they do not want older people”)
* “Er arbeidsufor, syk” (“Is incapacitated for work, sick”)

* “Tror at vi fir skatt allikevel, bare noe de sier” (“Think we will be taxed anyway, just something they
Say,,)

* “Har ikke tenkt over det” (“Have not thought about it”)
o “Ikke nodvendig, pensjon, er ikke skattyter” (“Not necessary, pension, is not taxpayer”)
e “Diverse andre svar” (“Various other answers”)

» “Kan ikke begrunne” (“Can not justify”)

C Frisch Elasticity Based on Back-Of-The-Envelope Calculation

In the main text, I estimate a Frisch elasticity for Norway using the neighboring country Sweden
as a counterfactual for Norway around the tax holiday in a country difference-in-differences esti-
mation. As an alternative approach to quantify a Frisch elasticity for Norway, I use earlier labor
supply estimates from other large-scale tax reforms in Norway, as well as parameter estimates
from the literature. A dynamic labor supply model with time-separable utility in consumption
and leisure gives the following relationship between the Frisch elasticity, steady-state (Marshal-
lian) elasticity, and other parameters of the model (Ziliak and Kniesner, 1999; Browning, 2005):

€Frisch = E€Marshallian — m s mpe - (1 —p- mpe)

where p is the intertemporal substitution in consumption (EIS), mpe is the marginal propensity to
earn (MPE) out of unearned income, and ﬁ is the ratio of wealth to labor income.

Aarbu and Thoresen (2001) exploit a Norwegian tax reform in 1992 that substantially increased
the net-of-tax rate for high-income earners to estimate a permanent (steady-state) labor supply
elasticity of 0.21 (see Table 2, column 5, which attempts to address mean reversion). As this esti-
mate does not attempt to separate the substitution and income effects, I interpret this as an esti-
mate of the Marshallian—or uncompensated—elasticity. Cesarini et al. (2017) report an estimate

of the MPE of 0.1 for the sample of Swedish lottery winners. This estimate is similar to estimates

21



from other prominent estimates in the literature, such as Imbens et al. (2001) who estimate an
MPE of 0.11 for people playing the lottery in Massachusetts. I use an MPE of 0.1 in the calcula-
tion. Havranek (2015) conducts a meta-analysis of the estimates of the EIS and reports an average
estimate of 0.5, which I use in the calculation. Lastly, I use a ﬁ ratio of 1.21 which is calculated
as the ratio of average wealth to average labor earnings in 1955. Together these parameters imply
a Frisch elasticity of 0.34, or about twice as large as estimated using cross-country difference-in-
differences.

D Supplementary Figures
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Figure A.2: GDP growth per capita in Norway and Sweden

Notes: The figure plots the growth rates in GDP divided by population at working age in Norway and Sweden. Data are
from National Accounts in the two countries, adjusted for inflation using CPI.
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Figure A.3: Marginal tax rate and labor income

Notes: The figure plots average marginal tax rate (panel a) and the growth rates in total labor income (wages and salaries)
divided by population at working age (panel b). Marginal tax rates for Norway are computed using data from annual
publications of Statistics Norway’s “Skattestatistikk”, e.g. Statistisk Sentralbyra (1956). I calculate the average marginal
tax as the weighted average of taxpayers in each bracket of the progressive tax schedule, plus the weighted average of
local municipal tax rates. The tax rate in 1955 is set to 50% of the statutory rate, reflecting that half of the year was a tax
holiday. Marginal tax rates for Sweden are from Stenkula et al. (2014). Labor earnings are from National Accounts in the
two countries, adjusted for inflation using CPL. The growth rate for Sweden is normalized to equal that in Norway in 1954,
the year before the tax holiday.
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Figure A.4: Cross-country difference-in-differences

Notes: The figure plots estimates from cross-country difference-in-differences regressions for the net-of-tax rate, panel (a),
and labor income, panel (b). More precisely, the figures plots estimates of the coefficients 3; from the following regression:

Yt,c = Ye + 6t + Bt - Period - Norway + s, ¢

where y; . is the log change in the net-of-tax rate or total labor earners per person, . and d; are country and year fixed
effect, respectively, Period are indicators for the pre-reform period (1951-1954), the tax holiday (1955-1956), and the post-
period (1957-1960), and Norway is an indicator for Norway, i.e. the treated country.
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Figure A.5: Summary of aggregate Frisch elasticity estimates

Notes: The figure plots parameter estimates of aggregate (macro) Frisch elasticity in the macroeconomic literature. Estimates
are ordered on the x-axis by the year published. Labels are as follows (from right to left). “LS 69”: Lucas and Rapping (1969).
“Prescott 86”: Prescott (1986). “CC 94”: Cho and Cooley (1994). “RW 97”: Rotemberg and Woodford (1997). “KR 99”: King
and Rebelo (1999). “CK 06”: Chang and Kim (2006). “SW 07”: Smets and Wouters (2007). “RW 09”: Rogerson and Wallenius
(2009). “GN 09”: Gourio and Noual (2009). “Hall 09”: Hall (2009). “DKR 12”: Dyrda et al. (2012). “EFK 16”: Erosa et al.
(2016). “Sigurdsson 24” refers to the estimate in Table 1, column (3) in the current paper.
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