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Abstract:
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when controlling for potential time lags in the economic effect. In addition, the supply of labour
does not seem to be reduced by an increase in taxes, contrary to assumptions made by previous
literature. The conclusion is that either this rigidity of labour supply is the cause of the positive
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1 Introduction
The Laffer curve has been a justifier for tax cuts coming from neo-conservative economists for decades
(Shiller, 2017). Ever since the Laffer curve was popularized in 1978 it has been used to describe the
outcome of dynamical effects, supply side economics, specialization, and the distortions brought by
taxes.

The aim of this study is to try to characterize a part of the Laffer curve for the tax rate of Sweden’s
municipalities. This is done by regressing the tax revenues of all municipalities of Sweden from 2000
to 2023 with their respective tax rates, in order to characterize the tax revenue to tax rate elasticity.
The regression is done with a fixed effect, ordinary least-square regression with year and municipal
dummies. Unlike previous studies, we assume that the narrow range of municipal tax rates can be used
for a linear approximation of the local Laffer curve. Several additional regressions are made for further
analysis. The local shape of the curve is explored by splitting the data set into two parts and making
separate regressions. In addition, a regression of tax rates is done for tax revenues 1, 2 and 3 years
later in order to determine any time lag in the economic effect of tax rates. Furthermore, separate
regressions on the municipal and regional tax rate are made, also for examining the economic effect.
Lastly, a regression on labour supply on tax rates is made. This is to critically assess the assumption
that elasticity of labour supply is a key determinant for the shape of the curve, an assumption held
by scholars (Feige & McGee, 1983; Fullerton, 1981; Trabandt & Uhlig, 2011) and advisers alike Laffer
(2004).

The relevance of this study is two-fold. First, the availability of municipal tax data creates a dataset
with over 6957 data points, which is larger than most studies on the topic. Secondly, the method used,
of assuming that we can regress the elasticity as a linear approximation, removes the need for complex
macroeconomic models or making assumptions of the general shape of the Laffer curve. In a nutshell,
it removes both the need to assume what parameters determine the shape of the curve beforehand
or that it is an inverse parabola. It complements neatly with the previous papers on Sweden, which
are done with macroeconomic models, validating or challenging previous results with a data driven
method. It opens the door for similar examinations to be made for other countries with varying local
tax rates, such as the US state income tax. Lastly, it presents a new method for examining the Laffer
curve using regression, which can be used on other datasets.

The study finds that in general, Sweden’s municipal tax is outside the "prohibitive range" of the Laffer
curve, meaning that Sweden can increase revenue by increasing taxes. These results hold over all
additional regressions. Tax rate does not affect municipal labour supply in the municipal tax range.
The main conclusion is that the tax revenue to tax rate elasticity is positive either because of this
rigidity in the labour supply, or because the previous underlying assumptions about the determinants
of the Laffer curve are wrong, at least in Sweden for the studied tax rate range and time period.

The paper is structured as follows. First, a theory section is presented which introduces the concept
of the Laffer curve. Then, a literature review, where relevant studies is presented, along with their
methods of characterizing the tax rate, the tax revenue, as well as the curve itself. The theory of time
lag for the effect of governmental economic changes is mentioned. This is followed by a discussion
on Swedish municipal and regional governments, as well as the labour income tax system. A rough
calculation of the effective tax is made. Then, the method section outlines and justifies our method.
It does this by presenting the assumptions underlying the method and the functional forms used for
all regressions. Additionally, it justifies the choice of fixed effects. The next section covers the data
and variables used. The data is visualized over time in different segments. In addition, the standard
error and correlation of tax revenue to tax rate over time is displayed. The data section is followed
by the results section, where the regression results are presented, and the dataset corrected for fixed
effects is visualized. Then, the discussion tries to explain the result and relates it to the previously
presented literature. It does this by discussing the main regression results first, then dives deeper
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into the regression on labour supply and subset regressions. Lastly, our method is critically analysed
and compared to other methods, and suggestions for further developments are presented. Finally, we
present our conclusions.
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2 Theory
The following theory section is structured in the following way. First, the concept and basic character-
istics of the Laffer curve are introduced. Then, findings from previous studies are reviewed. Following
this, deliberation on all considerations necessary to estimate the Laffer curve is conducted. Lastly, an
exploration of the Swedish labour income tax system is made.

2.1 Laffer curve basics
The Laffer curve has its origin in the thought that no tax revenue is gathered when the tax rate is at
0%, as there is effectively no tax collection, and that no tax revenue is gathered when the tax rate is at
100%, as people will not work if they get nothing in return for their labour (Laffer, 2004). In between
these tax rates, there will lie a point where the maximum amount of tax is gathered. The shape of the
Laffer curve is often taken to be an inverted parabola, as shown in figure 1.

Figure 1: Illustration of the Laffer curve

The curve is said to be a result of two effects. The Arithmetic effect dominates in low tax rates, and it
is the direct effect of taxation. It says that a 1% increase in the tax rate should increase tax revenue by
1%, i.e. having a unit elasticity). The Economic effect dominates in high tax rates, and it is the effect
that the tax rates has on economic activity. The economic activity is said to decrease as the personal
winnings of work decreases, as is the case with higher tax rates. The right-hand side of the curve, in
tax rates past the maximum where the economic effect dominates, has been called the “prohibitive
range” (Wanniski, 1978). In this range, tax revenues would get larger by cutting taxes, while also
increasing economic activity. In many cases, this means that the tax rate is excessively high. This
does not apply to taxes whose purpose is not mainly to generate revenue, most notably “nudge taxes”,
such as taxes on cigarettes or alcohol, as these are excessively high by intention.

The shape of the Laffer curve must not be that of an inverted parabola, but may take the shape of
any continuous and non-continuous curve that meet the boundary conditions f(0%) = f(100%) = 0,
depending on the characteristics of the economy (Spiegel & Templeman, 2004). This gives rise to the
possibility for the curve to have one or more local maxima, as shown in figure 2.
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Figure 2: Illustration of a plausible Laffer curve with local and global maxima

2.2 Literature review
This literature review examines the history of the Laffer curve, as well as findings from previous studies.
The “Laffer curve” as a term was coined by Wanniski (1978). He claims that there are always two
tax rates that yield the same revenue and continues by noting that with a 0% tax rate, the output is
maximised, but no taxes are collected. With a 100% tax, the whole economy shifts into barter, and
no revenue is collected either. Wanniski’s central argument is that the shape of the Laffer curve and
hence the optimal tax rate is decided by the the electorates willingness to be taxed. He uses examples
of wartime- and post wartime taxation to make his case, along with several cases of tariffs and special
consumption taxes.

Furthermore, Laffer himself deliberated on the history of the concept as well as related findings in
Laffer (2004). He outlines three periods of major federal income tax cuts in the US. The first being the
Harding-Coolidge tax cuts after World War one, the second being the Kennedy tax cuts of 1963-1965,
and the third being the Reagan tax cuts of 1981-1988. For these periods, the top marginal tax rate
was reduced from 77% to 25%, from 91% to 70% and 70% to 28%, respectively. For all three periods,
Laffer argued that tax revenues increased. In addition, he touts several other benefits, such as higher
growth and reduced unemployment, and a higher standard of living as a result of the tax cuts. For
the Harding-College and Reagan tax cuts, the share of taxes paid by higher income earners did rise as
well. Shiller (2017) give useful accounts of the history of the Laffer curve, as well as its role in shaping
the narrative in economics. The concept becoming viral in the late 1970s helped justify the tax cuts
of the Reagan administration.

Previously, the Laffer curve has been estimated for several taxes on a wide range of data sets. Hsing
(1996) uses 33 data points on effective tax rate in the US from 1959-1991. The study finds a revenue-
maximizing tax rate of 33%-35%, well above the estimated average effective tax rates of circa 20% in
1991.

Fullerton (1981) emphasizes the role supply elasticity of labour plays as the main determinant of the
shape of the Laffer curve. He found that the revenue maximizing tax rate varies inversely with said
elasticity, and that given the estimate of 0.15, the maximizing tax rate is 79%. In addition, the study
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finds that the labour supply elasticity has to be at least 2.5 for the US to be in the prohibitive range
of the Laffer curve in 1973.

Trabandt & Uhlig (2011) examine the Laffer curve for the US and EU, as well as 14 individual
European countries. They characterise Laffer curves for labour tax, capital tax, and consumption
taxes. Their finding is that both labour and capital taxes are below their respective Laffer curve
peaks. Consumption taxes, on the other hand, have no peak. Labour taxes can increase to 63% and
62%, from their (then) current rate of 28% and 41% for the US and EU, respectively. This would
increase incomes by 30% and 8%, respectively. Capital gains taxes in the US can increase from 28%
to 63% without entering the prohibitive range, while the EU could increase taxes from 41% to 43%.
Note, however, that when examining specific countries, the capital tax rates in Sweden and Denmark
were found to be in the prohibitive range. Using the same method, Nutahara (2015) finds that the
labour tax rate of Japan is in the normal range, while capital tax is at or above the peak. In addition,
they find that financing all tax revenue using consumption taxes is optimal for their model. Lundberg
(2017) characterize Laffer curves for the highest marginal tax rates of 27 OECD countries. Instead of
making individual Laffer curves for different taxes, Lin & Jia (2019) characterizes the curve for the
total tax burden in China. They conclude that the total tax burden of 40% is revenue maximizing,
making significant increases possible.

This finding for Sweden is shared by Feige & McGee (1983) who estimates the most plausible revenue-
maximizing tax rate to be 58%, lower than the 1979 estimated tax rate of 62%. Furthermore, Eklund
& Malmsten (2019) estimates the Laffer curve for the municipal income tax in Sweden, in order to try
and see if the revenue maximizing tax rate has changed from 2000-2017. They do not find significant
results. Lundberg (2017) estimates the curve for the highest income tax bracket of 27 OECD countries
using a continuation of the theoretical model presented by Saez (2001). Five of the countries are in
the prohibitive range of the Laffer curve, including Sweden.

Lastly, additional studies have been made in which the concept is generalized to special taxes or even
used to study other phenomena in the economy. Miravete et al. (2018) study the effects of imperfect
competition on commodity taxes (a form of consumption tax) on spirits in Pennsylvania. The state
enables this study since it has an alcohol price setting scheme and taxes, as well as a few dominant
players in the spirits business. Their main finding is that since the distillers are price setters to some
extent, they will change their prices, reducing the extra revenue collected by a tax cut. Hence, the
Laffer curve gets “flatter”. They believe that the total tax of 53.4% is in the probative range, and that
it should be lowered to 39% to maximize revenue. Arbel et al. (2019) uses Laffer curves to evaluate
tax evasion of local property taxes in Jerusalem. Finally, Wang et al. (2021) draws Laffer Curves for
the Czech Republic, Slovakia, Poland and Hungary, but is studying the relationship between tax rates
and GDP growth rates. They find that Slovakia and Poland have appropriate tax rates, while the
Czech Republic and Hungary should decrease and increase their taxes, respectively.

2.3 Necessary considerations for characterizing the Laffer curve
In order to characterize the Laffer curve, three aspects must be considered. First, to measure tax rate.
Then, how to measure tax revenue. Lastly, and most importantly, a model for how to characterize
a curve based on the two previous aspects is needed. An additional consideration, the measurement
of labour participation, is highlighted. This is because of the emphasis on changes or elasticities of
labour participation on tax rate as an explanation for the shape of the Laffer curve.

2.3.1 Characterization of tax rate and tax revenue

While Hsing (1996), Fullerton (1981), Feige & McGee (1983) and Eklund & Malmsten (2019) directly
uses reported tax revenue, Trabandt & Uhlig (2011) and Miravete et al. (2018) indirectly calculates
revenue by multiplying the tax rate with respective tax base.
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When it comes to tax rate, the studied literature have two main ways of characterizing the Laffer
curve. The first is to use an “effective” tax rate. This is calculated by dividing some measure of tax
revenue with some measure of tax base. As outlined by Hsing (1996), this can be tax revenues/GDP,
tax revenues/personal income, tax revenue/taxable income etc. They choose tax revenue/ taxable
income. Feige & McGee (1983) uses the ratio of total tax revenues to total national income in factor
values to derive an effective tax rate. Trabandt & Uhlig (2011) uses a measure of effective tax rates
as well, supplied by previous studies. Lin & Jia (2019) uses a measure of effective tax as well, and
calculating the contribution of each tax as its revenue divided by total tax revenue.

The second way is to use the tax rate stated by the tax law. This is done by Miravete et al. (2018)
and Eklund & Malmsten (2019). It allows for the Laffer curve to incorporate a shift in the discrepancy
between stated tax rates and effective tax rates in its shape. However, if the tax system is intentionally
designed with loopholes to lower the effective tax rate, the effective tax rate may be a more suitable
option. Furthermore, Fullerton (1981) introduces a third method for calculating tax rate. They
calculate the “average marginal tax rate” by combining the average tax rate employers pay with the
weighted average marginal income tax. They motivate this by that this rate is the one that influence
the overall incentive to work and supply labour. The downside of using this method is that the
progressiveness of the tax system must remain constant in order for this measure to be comparable,
which creates difficulties since there is no settled measure of progressivity.

2.3.2 Models for estimating the Laffer curve

Maybe the most direct way of estimating the Laffer curve is using quadratic regression. This was
done by Hsing (1996) and Eklund & Malmsten (2019). The simplest functional form of a quadratic
regression is presented in equation 1,

revenue = β1 + β2municipal tax rate + β3municipal tax rate2 + U (1)

where β1, β2, β3 are constants to be estimated, and U represents the error term. Note however, that
depending on the presumed behaviour of the relationship, a log-log or semi-log functional form may
be preferable. As generally described by Dzemski (2020), taking the logarithm of both the outcome
variable and the regressor are options to consider. If one believes that a percentage change of the tax
rate will affect the absolute change in the outcome, a linear-log functional form, presented in equation
2, should be used. Note that the percentage change of the tax rate reference to a percentage change
of a percentage, and not the absolute value, percentage point change.

revenue = β1 + β2 ln municipal tax rate + β3 ln municipal tax rate2 + U (2)

If instead it is expected that the marginal change in revenue is caused by an absolute change in tax
rate, a log-linear functional form can be used, as presented in equation 3.

ln revenue = β1 + β2municipal tax rate + β3municipal tax rate2 + U (3)

Lastly, if it is desired to estimate the elasticity of tax revenue to tax rate, the log-log functional form
is used, presented in equation 4

ln revenue = β1 + β2 ln municipal tax rate + β3 ln municipal tax rate2 + U (4)
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Hsing (1996) uses all four functional forms in separate regressions, while Eklund & Malmsten (2019)
uses a log-linear functional form. In the case of Eklund & Malmsten (2019), this is done without
further justification.

Another consideration is the usage of control variables. Hsing (1996) does not use any control variables.
We believe that the data set used, time series data on yearly tax receipts in all probability will be
affected by other effects, such as year-specific effects. The absence of year dummies hence may create
omitted variable bias. Meanwhile, Eklund & Malmsten (2019) use control variables for the logarithm of
public expenditures per capita, unemployment rate, tax base, as well as dummy variables for political
party in power, year and municipality fixed effects.

There are several other ways of estimating the Laffer curve apart from regression. Trabandt & Uhlig
(2011) and Nutahara (2015) uses a neoclassical growth model to derive a Laffer curve, which parameters
are calibrated using empirical studies. Central to the model is the assumption of constant Frisch
elasticity of labour supply. It measures the responsiveness of hours worked to changes in wages.
Heuristically, a high Frisch elasticity creates a flatter Laffer curve, since taxable working hours will
decrease quickly with an increase in payroll tax. Conversely, a low Frisch elasticity creates a steeper
Laffer curve. Unlike quadratic regression, this method relies on a well studied macroeconomic growth
model to derive a Laffer curve. However, they are hence sensitive to the model’s assumptions as well
as the parameter-estimates used.

Similarly to Trabandt & Uhlig (2011), Feige & McGee (1983) uses a macroeconomic model of the
economy to derive a Laffer curve. Their curve varies with the progressivity of the tax system, the
elasticity of factor supplies (labour and capital) as well as the relative preference for the unobserved
economic activity, such as tax evasion and leisure. These parameters were estimated using findings of
previous studies for the base year 1979. The estimates of said parameters were subject to relatively
large uncertainty; for instance, the estimate for unobserved economic activity in Sweden ranged from
less than 10% to 20%. Lundberg (2017) derives a Laffer curve for top income earners in a similar way,
but the main assumption is instead a constant Pareto parameter and elasticity of taxable income. The
Pareto parameter is a measure of the size of the right tail of the income distribution. In addition,
microsimulations are done with the top fifth earners of the Swedish population to derive an empirical
Laffer curve. This is done to be able to validate the pure analytical expression. Note however, that the
microsimulations are made to estimate a parameter of a predefined model of how taxation affects the
individual. Hence, this result is still dependent upon an estimate of the elasticity of taxable income.
Another note is that not the theoretical expression of the Laffer curve or the original simulations
incorporated income effects. However, the author attempts to do this and achieve a revenue maximizing
tax rate of 65%, close to the theoretical result of 61%.

Miravete et al. (2018) uses a microeconomic model of a firm maximizing profit with a sales tax in
order to derive a Laffer curve. They find a condition which relates the demand elasticity to the
revenue maximizing tax rate. They find that for a lower tax rate to be the revenue maximizing tax
rate, the elasticity of demand needs to be higher. This is similar to the effect that the Frisch elasticity
had on the theoretical model of Trabandt & Uhlig (2011). It is notable however, that unlike the results
of Trabandt & Uhlig (2011) this sales tax has a peak. As data, they used daily sales data and prices
for different sprits for 594 state-run retail stores were used to calibrate demand and hence the shape
of the curve.

Fullerton (1981) derives an equation for tax revenues from assuming constant elasticity formulas for
supply and demand of labour. The complete Laffer curve is constructed by simulation of a general
equilibrium taxation model. The benefit of using this method is that the model has been validated by
other studies. The disadvantage is its simplifications. First, it assumes that the US economy consists
of only 19 producers, 12 consumers and 15 commodities. Second, each producer is modelled by a
Cobb-Douglas production function. A similar, but even simpler, model is used by Lin & Jia (2019).
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2.4 Swedish municipals and regions
Sweden is divided into 21 regions, which in turn are divided into a total of 290 municipalities (Svergies
kommuner och regioner, n.d.). Both regions and municipalities functions as political and administrative
units, with separate but complementing responsibilities. The regions are self-governing, mainly in
questions of health care, dental care, public transport, and the growth and development of the regions.
The regions are free to expand their responsibility further to matters of culture, tourism, and education
within the regions. The municipalities are self-governing in questions of practical matter, such as non-
higher level education, child care, waste disposal, elderly care, and social services. The municipalities
are also free to expand their responsibility to matters of employment, business development, energy,
culture, and leisure.

2.5 Labour income taxation in Sweden
Sweden applies several taxes and tax rates on wages (Skatteverket, n.d.). Every employer pay a general
payroll tax at 31.42% (2023) of the gross wage. The employee and their gross wage is subject to two
marginal tax rates. The lower marginal tax, that everyone pays, is ranging around 32%, depending on
in which municipality and region the worker lives. This tax goes to the municipality and the region.
To this tax, another tax of 20% is levied on wages over 598 500 SEK (2023). This tax goes to the
national government. The tax on wages is however subject to some deductions, ranging between 0.293
PBB (price base amount) and 0.77 PBB depending on wage. These taxes are only applied to wages.

There is also a general VAT of 25% on most products and services, along with excise duties on several
kinds of products. This VAT is lowered for certain families of products and services to 12% (e.g. food
and some arts) or 6% (e.g. books, most culture events, and sport-related events and services).

Together the 25% VAT, 32% municipal tax rate, 20% marginal government tax, and 31.42% general
payroll tax in relation to gross income before the general payroll tax gives an approximate effective
tax rate of 61% for the lower marginal (see equation 5) and 73% for the higher marginal (see equation
6).

1
1.3142 · 0.68 · 0.75 ≈ 61% (5)

1
1.3142 · 0.48 · 0.75 ≈ 73% (6)

The tax rate for the coming year is set by each municipality before November each year, and is set
in effect on January 1st (Finansdepartementet, 2023). A map of approximate municipal tax rates
for year 2024 are presented in figure 3. Sweden has a municipality equalization system for the tax
revenue, where money is transferred between municipalities by the government based on municipal tax
revenues and costs. Municipalities with high income per resident and low costs relative to that income
pay money into the system, and municipalities with low tax revenues relative to their costs receive
money.
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Figure 3: Municipal tax rates in 2024. The figure is used after approval from Ekonomifakta.se (n.d.).
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3 Data
This chapter is dedicated to the data that have been used in this work. All data covers all of Sweden’s
290 municipalities in the years 2000 to 2023. This results in a total of 6957 separate data points,
after accounting for three missing data points belonging to Sweden’s youngest municipality Knivsta
kommun, which separated from Uppsala kommun in 2003.

3.1 Variables used
This section describes the variables used. It covers the municipal tax revenue, the municipal, regional,
and total tax rates as well as municipal specific labour participation.

3.1.1 Municipal revenue per resident

Data for municipal revenue per resident is collected from Statistics Sweden (Statistiska Centralbyrån,
SCB), a government agency tasked with providing statistics of the Swedish state. The data range
between the years 2000 and 2023 and contain data on all 290 Swedish municipalities. The max, min,
and average revenue for each year over all municipalities is presented in figure 4. The revenue is
reported before any municipality equalization payments are made.

Figure 4: Max, min, and average tax revenue per resident in nominal SEK for years 2000 to 2023

The original data, that is given in nominal SEK, is transformed into 2023 SEK with a consumer price
index (CPI), also that collected from Statistic Sweden.
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Figure 5: Max, min, and average tax revenue per resident in 2023 SEK for years 2000 to 2023

The use of tax revenue per resident rather than total tax revenue as the tax revenue variable is a slight
deviation from the original derivation of the Laffer curve. Tax revenue per resident is used instead of
total tax revenue to control for population changes in each municipality.

3.1.2 Municipal tax rate

Data for the municipal tax rate for all 290 Swedish municipalities between the years 2000 and 2023
are collected from Statistics Sweden. The minimum, maximum, and average tax rate for each year is
presented in figure 6. The figure shows a generally stable level of municipal tax rates, with a slight
rising trend.

Figure 6: Max, min, and average for the municipal tax rate for years 2000 to 2023

3.1.3 Regional tax rate

Data for the regional tax rate effective for each of the 290 Swedish municipalities between the years
2000 and 2023 are collected from Statistics Sweden. The minimum, maximum, and average tax rate
for each year is presented in figure 7. The figure shows a rising trend in regional tax rates.
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Figure 7: Max, min, and average region tax rate for years 2000 to 2023

3.1.4 Total tax rate

Data for the total tax rate is the sum of the municipal and regional tax rates, and it is the effective
tax paid on wages, excluding the government tax paid by high income earners. The data is collected
for all 290 Swedish municipalities between the years 2000 and 2023, and it is collected from Statistics
Sweden. The minimum, maximum, and average tax rate for each year is presented in figure 8. This
aggregated tax rate is the tax rate that is used primarily in this work, as this is the tax rate that is
estimated to be most commonly specified to the general population.

Figure 8: Max, min, and average municipal tax rate for years 2000 to 2023

3.1.5 Labour participation

The share of the population that are wage earners, as measured for tax collection purposes, divided
by the population in each municipality is taken as a variable for labour participation. Data is again
collected from Statistics Sweden, for all municipalities for years 2000 to 2021. The minimum, maximum,
and average tax rate for each year is presented in figure 9.
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Figure 9: Max, min, and average labour participation for years 2000 to 2023

3.2 Descriptive statistics
In figure 10, the data used for municipal revenue in 2023 SEK and the total tax rate is presented in a
scatter diagram. This suggests that tax revenue have a larger variance in lower tax rates.

Figure 10: Scatter plot of tax rate and revenue in 2023 SEK with all data points

Statistical characteristics of the data on revenue and tax rate is presented in tables 1 and 2. Table
1 presents common statistical measures, while 2 presents the standard error within the municipality,
which could be thought of as a measure of the amount and size of tax rate change and revenue change
within the municipality during the period. Most important to note is that large values signify large
variation. Note also that Gotland, which is both a region and a municipality, has been removed before
the compilation of the statistical characteristics. This is done as the municipal tax rate for Gotland is
given as the sum of the regional and municipal tax, diverging from the way that all other municipal
tax rates are reported.
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Table 1: Data description.

Variable Scale Mean Std. err. Max Median Min

Total tax rate 0.01 % 32.31 1.290 35.15 32.41 26.5

Municipal tax rate 0.01 % 21.51 1.370 23.95 21.67 16.18

Revenue per resident* 0.001 SEK 48725 6941 96655 48655 29230

Labour participation N/A 0.768 0.0346 0.880 0.770 0.648

* In 2023 SEK.

Table 2: Further descriptions of tax and revenue data.

Variable Average std. err. within municipality

Total tax rate 0.782 %

Municipal tax rate 0.332 %

Revenue per resident* 5518 SEK

Labour participation 0.0123 %

* In 2023 SEK.

The correlation between a tax rate change in one year and the resulting revenue for the current and
the three following years are presented in table 3. The correlation decrease for each year.

Table 3: Correlation between tax rate and revenue for years 0 to 3 after tax rate change.

Tax revenue Correlation to total tax rate in year 0

Year 0 0.412

Year 1 0.388

Year 2 0.363

Year 3 0.335

3.3 Control variables
No control variables are used in this work. Instead, dummies for year effects are used to control for
the fixed general economic effects of the Swedish economy. Population size and inflation is controlled
for indirectly by transformation within the data used.
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3.4 Dependency and exogeneity
Naturally, tax revenue is expected to depend on the tax rate. However, there is also reason to believe
that the tax rate depend on tax revenue to some degree, either directly or indirectly through the
overall economy, causing an endogeneity problem. The most obvious way that tax rate may depend
on tax revenue is that both the tax rate and the tax revenue for a specific year and municipality may
depend on the tax revenue of the previous year. How the endogeneity may affect the regression results
is unclear, as the effect may vary depending on the incentives and actions of affecting each municipal
board.
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4 Method
The methodology of this work relies on two key assumptions.

Assumption 1: The Laffer curve is real, and tax rates affect tax revenues.

This follows from the usual argumentation for the existence of the Laffer curve, and could be seen as
trivial. This work does not evaluate the existence of the Laffer curve, it assumes that it does exist.

Assumption 2: The municipal tax rate range is narrow enough for the Laffer
curve elasticity to be reasonably constant in the range.

This means that it is assumed that the features of the curve are large enough, and that the tax range
is small enough, for the curve elasticity to only vary slightly inside the range.

If these assumptions hold, it is possible to create a meaningful approximation of the revenue elasticity
of the average municipal tax rate by regressing on data over all Swedish municipalities during the
period 2000-2023. In this work, a fixed effect, ordinary least-square regression is made on municipal
revenues and their tax rates. Fixed effects are evaluated by the use of regression dummies for each
Swedish municipality, and for the years that the data covers. Lastly, the variables for tax revenue and
tax rate are transformed under the natural logarithm, so that the resulting coefficient of the tax rate
is given in terms of elasticity. The resulting regression is presented in equation 7. The regression is
made on both total tax rate and municipal tax rate.

log(revenue) = β0 + β1log(tax rate) + yeari + municipalityi + u (7)

Where:
revenue = real revenue per resident expressed in 2023 SEK
tax rate = the tax rate in a specific municipality in a specific year
year = year dummies
municipality = municipality dummies
u = error term

The municipality dummies control for the fixed effects of the characteristics of the individual munic-
ipalities. This fixed effect could come from a very large number of factors of different natures, e.g.
demographic, economic, geographic, cultural, and political factors, to name a few. The fixed effect
regression will, however its name, also average out dynamic factors as well, if those are not controlled
for. The year dummies will control for yearly fixed effects. The year dummies will control for macroe-
conomic effects such as the change in real GDP, interest rates, exchange rates, and business cycles,
all at once. Therefore, unlike Eklund & Malmsten (2019), no control variables on a macroeconomic
level, and no other country-wide factors will be needed, as those are already accounted for in the year
dummies. These two kinds of dummies incorporates every factor of which data is not gathered on both
municipality and year level, meaning that any additional control variable must be on both municipality
and year level.

The use of control variables is made difficult by the fact that the Laffer curve is, in part, derived from
economic effects. This means that the coefficient of the tax rate variable will likely be correlated to
other economic variables, causing a multicollinearity problem in the regression. Municipal productivity,
for example, is according to assumption 1 (the existence of the Laffer curve) a variable dependent on
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the municipal tax rate through the economic effect, and as such will cause a multicollinearity problem
if used as a control variable. Real GDP of Sweden as a whole, which in our case is covered by the
year fixed effects, is a more reasonable control variable, as a single municipal tax rate can be argued to
have a limited impact on the economy as a whole. Examining figure 11, it is clear that total tax rates
generally trend upwards slowly, which according to assumption 1 and the previous discussion should
mean that many general economic factors bear the possibility to have been affected by the rising tax
rates during the time period. Because of this ambiguity, no control variables are used within the
regression. However, both municipal population size and inflation is controlled for indirectly within
the data. More generally, the use of control variables and fixed effect dummies, and hence of regression
can be viewed as superior compared to deriving a Laffer curve from a macroeconomic model in the
sense that with a macroeconomic model, one has to a priori explicitly define economic effects. With
regression, economic effects will be incorporated implicitly with the fixed effects dummies.

Figure 11: Max, min, and average total tax rate for years 2000 to 2023

The standard error is adjusted for municipal clustering in all regressions, to correct for the dependency
within the data for each municipality, as is good practice when using time series (Dzemski, 2020). If
this was not taken into account, the resulting standard errors would be too small.

A tax rate change often have macroeconomic effects on the economy. It may take some time before
the full effects of the change is felt within the economy. This is often referred to as a fiscal policy lag
De Cesare & Sportelli, 2012. This fiscal lag may be different for every economy and time, and it is
an important consideration in the analysis of the interaction of fiscal policy and the business cycle.
Therefore, the main regression is performed again for municipal revenues one, two and three years
forward, to account for non-instant behaviour changes after changing tax rates. It is however expected
that the correlation between revenue and tax rate gets smaller, as later revenues are affected by other
tax rate changes etc.

To determine the general shape of the Laffer curve within the range of the municipal tax rates, the data
are split into two sets, one that contains the municipalities which had higher average tax rates than
the total average tax rate during the period, and one that contain the municipalities that had lower
average tax rates than the total average tax rate during the period. The same regression as before,
the functional form of which is described by equation 7, is performed with these two data sets. The
expectation is that the shape of the curve will be concave, meaning that the data set with the higher
tax rate should have a lower elasticity. The regression is made on both total tax rate and municipal
tax rate.
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Moreover, a log-log regression on revenue is made regional tax rate to examine the economic effect of
changing tax rates on revenue. The functional form is presented in equation 8.

log(revenue) = β0 + β1log(regional tax rate) + yeari + municipalityi + u (8)

Where:
revenue = real revenue per resident expressed in 2023 SEK
regional tax rate = the regional tax rate in the specific municipality in a specific year
year = year dummies
municipality = municipality dummies
u = error term

Lastly, a log-log regression is made to determine the elasticity of labour participation on tax rates.
This is done since we hypothesise, in agreement with Trabandt & Uhlig (2011) and Fullerton (1981)
that the behaviour of the labour supply is one of the main determinants of the shape of the curve.
The functional form is presented in equation 9.

log(labour) = β0 + β1log(total tax rate) + yeari + municipalityi + u (9)

Where:
labour = share of population in specific municipality with income tax
total tax rate = the total tax rate in a specific municipality in a specific year
year = year dummies
municipality = municipality dummies
u = error term

The same control variables are used in these regressions, with the same justifications as before.

4.1 This work in context of previous literature
As described, our method is a linear regression on municipal tax rates and revenues for Swedish
municipalities. It tries to complement the current literature by circumventing the issues with non-
linear regression and macroeconomic modelling, respectively. With the assumption of linearity of
elasticity within tax rate range, one does not need to assume a shape of the Laffer Curve beforehand.
While this omits the possibility to recreate the complete curve, it admits to the difficulties of doing so
credibly and focuses on the much more simple task: to determine whether a tax rate is in the normal or
prohibitive range. A similar argument can be made for why this method complements macroeconomic
modelling. While modelling does not assume the shape of the curve explicitly, it is derived and later
determined by critical parameters, such as the Frisch elasticity in the case of Trabandt & Uhlig (2011).
Hence, the forces determining the shape of the curve is assumed beforehand. The method presented
makes no such assumptions, hence providing a possibility to complement macroeconomic modelling.
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5 Results
In this section, the results of all regressions are presented, along with some descriptive figures.

5.1 Regressions on total tax rate
The results of the main regression, where the logarithm of municipal revenue is regressed on the
logarithm of the tax rate to obtain an estimate for tax revenue to tax rate elasticity, are presented in
table 4 marked as “T1” (T forTotal tax rate). The obtained values show that there is an elasticity of
approximately 1 between tax rate and revenue, and that unit elasticity lies within the 95% confidence
interval.

Table 4: Regression results for regressions on total tax rate.

Log(municipal tax revenue) (T1) (T2) (T3) (T4) (T5) (T6) (T7)

Log(total tax rate) 1.0539 1.337 0.930 0.755 0.497 0.316 -0.00243

Std. err. 0.0813 0.139 0.0979 0.0850 0.0918 0.0929 0.151

[95% conf. interval] 0.894 1.0610 0.746 0.588 0.316 0.133 -0.0831

1.214 1.612 1.133 0.922 0.677 0.499 0.0782

R2 0.578 0.416 0.314 0.817 0.531 0.500 0.020

Number of observations 6957 3480 3477 6667 6377 6087 6376

The two regressions where the data is divided into two subsets of municipalities with the highest and
lowest average total tax rates are presented as “T2” and “T3” in table 4. These regressions are made
to estimate the general shape of the Laffer curve within the range of the total tax rates. The results
of the regressions on the municipalities that have an average total tax rate higher than the median
tax rate shows that the tax revenue to tax rate elasticity at these total tax rate levels is significantly
above unit elasticity. The results of the regression on the municipalities that have an average total
tax rate lower than the median total tax rate. This shows that the tax revenue to tax rate elasticity
at these total tax rate levels is not significantly below unit elasticity. These two results represent a
convex shape in the range.

The three regressions on the revenue 1 to 3 years forward in time are presented as “T4”, “T5”, and
“T6” in table 4. These regressions are made to estimate the effect of the tax rate on the revenue
of coming years. The regression results of time-shifted revenues and the municipal tax rates show
declining elasticity values, but also increasing standard errors and decreasing R2 measures. All resulting
elasticities are below unit elasticity and decline over time, but stays positive.

The results of the regression on labour participation and tax rate are presented as “T7” in table 4.
This regression is made to expand the analysis of the economic effect by examining the direct effect of
the total tax rate on labour supply. The obtained results show that there is no significant correlation
between labour participation and the total tax rate.

The scatter plot presented in figure 12 is the result of removing the fixed effects from the tax revenue
values used in the scatter diagram presented in figure 10. The diagram display an upward trend in
revenue in relation to the total tax.
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Figure 12: Scatter plot of total tax rate and revenue corrected for fixed effects in 2023 SEK with all
data points.

5.2 Regressions on municipal and regional tax rates
The result of the main regression on the municipal tax rate is presented in table 5, marked as “M1”
(M for Municipal tax rate). The obtained values show that the tax revenue to tax rate elasticity is
significantly larger than unit elasticity, as unit elasticity lies outside the 95% confidence interval.

Table 5: Regression results for regressions on municipal and regional tax rates.

Log(municipal tax revenue) (M1) (M2) (M3) (R1)

Log(municipal tax rate) 1.177 1.111 1.238 -

Log(regional tax rate) - - - 0.0841

Std. err. 0.0693 0.123 0.0778 0.0346

[95% conf. interval] 1.0406 0.867 1.0840 0.0160

1.313 1.354 1.392 0.152

R2 0.416 0.635 0.314 0.621

Number of observations 6957 3480 3477 6957

The two regressions where the data is divided into two subsets of municipalities with the highest and
lowest average municipal tax rates are presented as “M2” and “M3” in table 5. These regressions are
made to estimate the general shape of the Laffer curve within the range of the municipal tax rates.
This is analogous to regressions ‘T2” and “T3” made for total tax rate. The results of the regression on
the municipalities that have an average municipal tax rate higher than the median municipal tax rate
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show that the tax revenue to municipal tax rate elasticity at these tax rate levels is not significantly
below unit elasticity. The results of the regression on the municipalities that have an average municipal
tax rate lower than the median municipal tax rate show that the tax revenue to tax rate elasticity at
these municipal tax rate levels is significantly above unit elasticity.

The scatter plot presented in figure 13 is the result of removing the fixed effects from the tax revenue,
and it is analogous to figure 13 but where municipal tax rate is used instead of total tax rate. The
diagram display an upward trend in revenue in relation to the municipal tax rate.

Figure 13: Scatter plot of municipal tax rate and revenue corrected for fixed effects in 2023 SEK
with all data points.

The regression of revenue to regional tax rate is presented as “R1” (R for Regional tax rate) in table 5.
The obtained results show that the regional tax revenue to tax rate elasticity is significantly positive.
This regression is made to estimate the economic effect on municipal tax revenue. As the regional tax
rate should not affect municipal revenue arithmetically, any effect on the municipal tax rate must be
economical in nature, therefore the resulting elasticity must be the elasticity of the economical effect.

5.3 Second-order polynomial regression
A regression with an added second-order polynomial tax term was made. This was partly to test for
significance in the second-order term, and partly to test assumption 2, that the elasticity is reasonably
constant in the tax range. The regression is made in nominal terms, as the Laffer curve and its shape is
derived in nominal terms. The results are presented in appendix A, and shows that both the first-order
and the second-order coefficients are insignificant when regressing on either the total tax rate or the
municipal tax rate. This indicates the validity and need of regressing linearly in the tax rate range as
a workaround.

5.4 Exclusion of years of extreme economic events
A regression where years 2008-2009 and 2020-2023 is dropped from the data set was made to examine
whether data from years of extreme events, namely the 2008 financial crisis and the Covid-19 pandemic,
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have altered the results significantly. The results are presented in appendix B, and they show only slight
deviations from the values obtained when regressing on the entire data set. This lack of significant
deviation should however be expected, as the year fixed effects should account for any deviations on a
national scale.
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6 Discussion
In this section, the results are discussed and related to the presented literature. First, the regression
results in general are discussed. Sections on the regressions on labour supply elasticity and the separate
regressions on high- and low tax municipalities, as well as on municipal and regional tax rates, follow.
Lastly, suggestions on further development are presented.

6.1 The regression results
In general terms, all regressions on tax revenue to tax rate elasticity result in significantly positive
elasticities. This shows that tax revenue do grow when the tax rate is increased, or in other words,
that both the municipal, regional, and total tax rates exist to the left of a local or global maxima.
Examining the scatter plots of tax rate and revenue corrected for fixed effects in figures 12 and 13, it
is evident that higher tax rates generally result in higher tax revenues, again indicating that municipal
and total tax rates generally lie to the left of a local or global maxima.

The question of how these results are aligned with the reviewed literature is complicated. The studies
measuring the curve for Sweden are Lundberg (2017), Trabandt & Uhlig (2011) and Feige & McGee
(1983). While only Trabandt & Uhlig (2011) agrees that Sweden is outside the prohibitive range, a note
of cation is needed for the difficulty to compare our result with the reviewed literature. First, Feige &
McGee (1983), Hsing (1996), and Trabandt & Uhlig (2011) uses effective tax rate which is supposed
to address all taxes affecting the wage earner. This can be settled by using our rough calculation of
effective taxes presented by equation 5. Hence, our result in this context is that the effective tax rate
of 61% is not in the prohibitive range. This is far above the revenue maximizing tax rate of 33%-35%
presented by Hsing (1996), but around the peak presented by Feige & McGee (1983) and Trabandt &
Uhlig (2011).

Moreover, it is difficult to compare the results with Fullerton (1981) in this regard, since he derives a
weighted average marginal tax rate. One might do this by creating a similar weighted average marginal
tax rate using both the effective tax rates presented by 5 and 6. This will give a number between 61%
and 73%, which is lower than the predicted revenue maximizing tax rate of 78%. Hence, our result
does not reject Fullerton’s model on this basis. Lastly, a similar complication arises when comparing
our result with Lundberg (2017). His result is that the Sweden’s tax rate on high income earners
are in the prohibitive range of the Laffer curve for higher incomes. While our effective upper tax rate
presented in equation 6 is in the prohibitive range of that Laffer curve, our result is from a regression on
municipalities containing earners with different incomes. It could well be the case that the municipal
tax is in the normal range while the income of higher earners is in the prohibitive range.

However, the long-term elasticity magnitude is still unclear, as the average time between change in
tax rate and behavioural changes in labour supply is still debatable. For the case where changes in
behaviour are instantaneous, the results of this work show that the elasticity is close to or above the
unit elasticity. However, the results are also consistent for slow changes in behaviour, as the arithmetic
effect of the tax rate change dominate before any economic effect has had time to develop. If there
is a delay in the behavioural changes, which is argued by De Cesare & Sportelli (2012), the results
show that the tax revenue to tax rate elasticity is likely less than the unit elasticity, but still positive.
This is since the economic effect will reduce the elasticity over time, lower than the current estimate of
around unit elasticity. The regressions on tax revenues year 1 to 3 points to that the elasticity remain
positive. However, the results are uncertain, as comparing data for different years gives rise to more
variance from factors outside the model, showing in the decreasing correlation over time presented in
table 3. A reasonable factor that increase the variance could be additional tax rate changes adapted in
the following years. The variance provided by factors excluded by the model naturally lower regression
coefficient values, as the correlation of the original tax rate and the tax revenue weakens by the variance
given by the outside factors.
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It is particularly interesting to compare our findings with that of Eklund & Malmsten (2019), since
their dataset only differs in that ours have six more years. Unlike us, they do not find any significant
results, either for that the curve has shifted over time or that the curve is a parabola. We believe the
main reason to be that they assume that the curve must be a parabola. We do not make any such
assumption, which we believe is appropriate, especially after the revelation that labour elasticity on
wages is not significantly negative in our range.

6.2 The effect on labour supply
The regression of labour supply on total tax rates shows that supplied labour does not depend on the
tax rate within the total tax rate range. This contradicts the central part of the derivation of the Laffer
curve, both purely on hypothetical grounds presented by Laffer (2004), as well as the macroeconomic
models used to previously derive a Laffer curve (Feige & McGee, 1983; Fullerton, 1981; Trabandt &
Uhlig, 2011). Our finding is instead that that tax rate do not affect supplied labour, at least within the
studied tax rate range. This means that something hold wage earners back from changing how much
they work. One reason for this could be Swedish labour structures. Most permanent employments are
set in 40 hour weeks, where possibility for lowering hours is up to each employer and current union
negotiated terms (Arbetsmarknadsdepartementet, 1982). This may cause friction for wage earners
that want to change their working hours because of unwilling employers or a lack of other positions
with more free hours. Another reason might be that the requirement for over-time pay when exceeding
40 hours a week may also cause employers to hesitate to let wage earners work more than 40 hours,
meaning that at least some wage earners work less than they would have done if the working hours
were more flexible. These wage earners may need large tax rate hikes before looking to lower their
working hours.

A third possible reason for the rigidity of the labour supply may be culture, as most wage earners know
that everybody else work 40 hours just as they do, and may think that it is just part of life working
40 hours (Kim et al., 2018). Attitudes like this could prevent the thought of changing working hours,
and could require large tax rate hikes to unsettle. A fourth factor that may hold wage earners back
from changing their work hours could be that wage is only a part of the total utility derived from their
employment (Promislo et al., 2010). Factors such as enjoyment of their work and socializing at the
workplace may prohibit changes in worked hours. There is also a possibility that less working hours
may not necessarily mean that the productivity is lessened linearly, as health benefits from reduced
working hours may render the remaining working hours more productive (Voglino et al., 2022). A final
reason for why labour is unaffected by the tax rate may be that the willingness of workers to increase
their working hours to keep their after wage income, as explained by Wanniski (1978), is cancelled
out by the discouragement of lower returns on labour. Note that these effects may cancel out for
individuals or municipal populations.

More generally, in comparison to the reviewed literature, one can imagine a scenario in which the main
drivers of the shape of the Laffer curve is different for different countries. As just noted, Sweden has
a relativity rigid labour supply. In the US, which a considerable share of the literature focuses on,
the labour supply might be less fixed and hence can affect the shape of the Laffer curve to a greater
degree. There, modelling the curve from the labour supply elasticity may be more suitable. The factors
affecting the curve can change over time within countries as well. While Feige & McGee (1983) and
Trabandt & Uhlig (2011) used the labour supply elasticity as a main driver for the year 1979, and 2011
respectively, it may be less suitable today. A note of caution is needed at this stage of the analysis.
The rejection of the critical assumption of negative labour elasticity on wages is the main difference
between our result and the reviewed literature. The relationship of tax rates and tax revenues might
generally have other drivers, partly noted by Wanniski (1978). He predicts that higher income taxes
can lead to more working hours, but less productivity. This aspect, while being an accepted argument
in popular economics, have not been studied extensively in scientific literature.
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6.3 Subset regressions
We find that the regression on the subsets of municipalities that have the highest and lowest average
total tax rates indicate a convex shape of the Laffer curve in the total tax rate range. According to
this regression, the municipalities with the highest average tax rates have an elasticity significantly
above unit elasticity, while the municipalities with the lowest tax rates has an elasticity slightly below
unit elasticity.

This is an unexpected result, as this would imply that productivity is increased along with the tax rate
inside the total tax rate interval. However, this does not show in the regressions on only the municipal
tax rate. These regressions instead show an elasticity that is decreasing along with the municipal
tax rate, which is expected in the context of the Laffer curve. This difference is probably due to the
aggregation of regional and municipal tax rates in the total tax rate variable. The aggregation, which
is not present in the municipal tax revenue variable, results in a disconnect between the municipal
tax revenue and the total tax rate. Changes in regional tax rate affect total tax rate, but there is no
arithmetic effect on the tax revenue, assuming that both tax rates are independent. The economic
effect is however still at play, assuming that wage earners do not discriminate from where the tax rate
hike originates. Because of this, it is possible that there is some systemic structure in the data that
distinguish the subsets of high and low average total tax rate municipalities from each other.

One should expect that regressing municipal revenue on regional tax should result in a negative elas-
ticity, as the economic effect should be negative. Therefore, the result of the regression that is made
in this work, resulting in a significantly positive elasticity, is surprising. Again, it can be because of
the effect presented by Wanniski (1978), that wage earners want to work more to keep their after tax
income, and that this cancels out the discouraging effect of higher taxes. However, we believe the
reason for this is still up for further research.

Another surprising result worth dwelling on is the above unit elasticity of the municipal tax rate to
tax revenue, presented in table 5. This can not be explained by an economic effect induced by the
regional tax, but must, if not because of a lack of controls or other errors, be that there is an economic
effect from the increase in municipal tax itself. This is not predicted by any micro- or macroeconomic
model presented in the literature, and might happen for several reasons that can be very difficult to
distinguish. As noted before, Wanniski (1978) predicts that people will work harder if taxes are higher.
While harder work in terms of more hours is rejected on the basis of the regression of labour supply
on tax rate, people might "work harder" in other ways to retain their after tax income. For instance,
people might choose higher earning occupations in municipalities with higher taxes.

6.4 Advantages and shortcomings of the method
We would argue that the methods used in this study have several advantages compared to many earlier
studies. The most prominent of these advantages are that there is no guesswork of the shape of the
Laffer curve, the large data set, the applicability for policymakers, and the empirical nature of the
methods.

An advantage of only examining a small part of the Laffer curve is that no assumptions of the exact
shape of the entire Laffer curve need to be made. Instead, the only assumption that need to be made
is the much more defensible assumption that the curve elasticity is relatively constant in the narrow
ranges that are made up by the municipal and total tax rates. Although, the lessons learned are less
than what would have been learned by finding the shape of the entire Laffer curve. The part of the
Laffer curve that have been studied in this work may however be the most relevant part of the Laffer
curve, as it is in this part of the curve that the immediate movement of the municipal tax rates would
most likely occur.
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Another advantage of the method used in this work is the characteristics and size of the data set that
is used. The large size of the data set is as always beneficial for the significance and accuracy of the
results, due to the statistical law of large numbers. The 290 individual time series is in itself a large
dataset, crowding out random effects of singular municipalities. Further, the standard deviation of the
tax rate on the entire set, and within the average municipality, is arguably large relative to the tax
rate range. This imply that there is plenty of change within the average time series. This is in stark
contrast to studies on entire countries, where a singular time series over the specific country might be
used.

Using stated tax rates by tax law instead of effective tax rates has both advantages and disadvantages.
The main disadvantage is that the stated tax rate might not be the true tax rate earners pay, because
of loopholes, deductions, and evasion. However, the main advantage is that the discrepancy between
the stated tax rate and the actual tax rate can itself be seen as a contributing factor to the shape of
the curve. One must keep in mind that the curve was introduced as a policy tool, where policymakers
can effect stated tax rates, not effective tax rates.

One last advantage is our empirical estimation of elasticity of labour supply on tax rates as a separate
estimation, instead of as a predetermined parameter needing to be assumed. This in contrast to
Trabandt & Uhlig (2011), Fullerton (1981), and Feige & McGee (1983), which derives the curve from
macroeconomic models where labour elasticity is a crucial parameter assumed a certain value. It allows
for us to independently assess the labour elasticity and determine if it indeed is a major driver in the
shape of the curve.

There are two problems in the methods used. These are derived from the use of year and municipality
dummies as the only controls for effects that are not caused by tax rate changes.

The first problem is that they are rather blunt control variables with unclear correlation to the tax
rate variable. The bluntness results in that there may be effects of the tax rate that are unaccounted
for in the tax rate coefficient. The most obvious example would be the rising trend of the tax rate,
which should affect the tax rate coefficient, but which could most plausibly be accounted for at least
in part within the coefficients of the year dummies, which by their nature account for all trends over
time.

The second problem is that no insight is gained in which ways the tax rate change affect the economy
and its different variables, as would have been possible if the whole Laffer curve was estimated or
modelled. It is a trade between ease of implementation and explainability of the model.

6.5 Further development
The methods used in this work are not perfect, and further research is warranted to improve the
methods and answer questions left unanswered.

Estimate the time lag for the full effect of tax rate change The time before the effect of a tax
rate change is in full effect in the economy is crucial when regressing and evaluating the tax revenue to
tax rate elasticity. If the time lag is not taken into account, one can never be sure that the regression
is made on the right data. This time lag need to be estimated in some way, and it will likely need to
be done for the Swedish economy specifically. The time lag has been estimated before through both
econometric and theoretical models, so one could build their work from such as De Cesare & Sportelli
(2012).

However, if it turns out that there is a significant time lag, the regressions made in this work would
probably not work. For example, in the case of a time lag of three years, according to our regressions
one would regress the tax revenue on the tax rate three years prior. This may however not work
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perfectly as the tax rate may change in the time between the tax rate change and the full effect on
the economy. Using the tax rates of the years in between as control variables will not work, as they
are heavily related to each other and the first tax rate, breaking the exogeneity assumption. Some
non-obvious econometrical finesse is needed.

Find out why the economic effect of regional tax is positive A pressing question remain
(among others) in that the elasticity of the regional tax rate to municipal revenue seem to be positive,
which in turn signifies that the economic effect of taxation is positive, which contradict the Laffer curve
and common sense. One should find out why. Most likely, this is caused by econometric factors such as
missing important control variables, but it could also be a true value caused by macroeconomic effects
within the Swedish economy still left to explore. The same argument, and the same need for further
study, can be made for the finding that the elasticity of municipal tax rate is above unit elasticity.

Modelling a Laffer curve after productivity per worker As noted in the discussion, our
most important finding is the non-elasticity of labour supply in the tax range. Currently, Laffer
curves derived from macroeconomic models use the labour supply elasticity as a critical parameter
in determining the shape of the Laffer curve. Instead, one could try to derive a Laffer curve in
which a measure of productivity per worker is a critical parameter. This would align better with
arguments presented by Wanniski (1978) and Laffer (2004). What this measure of productivity would
be is unclear. GDP per capita is one plausible measure, but this measure is heavily dependent on
many other things than just the worker’s will to work, such as the business cycle, trade, and world
macroeconomics in general. This may make it hard to make a reasonable regression.
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7 Conclusions
This paper has examined the relationship between tax rates and tax revenues by regressing municipal
tax rates with municipal tax revenues for all 290 Swedish municipalities during 2000-2023. The elas-
ticity is positive, meaning that in general, municipalities are not in the prohibitive zone of the Laffer
curve, and can increase revenues by increasing taxes. The arithmetic effect seems to dominate the
economic effect, even when controlling for the potentiality of time lag for the latter. The shape of the
Laffer curve in this tax range remains ambiguous, and contrary to prevailing beliefs, might be convex
due to a positive economic effect from the regional tax.

Furthermore, unlike the predictions and modelling by previous literature, labour supply does not
decrease with increasing taxes in the studied range. In fact, the elasticity of labour supply on tax rates
is not significant in any direction in the studied tax range. We believe that further studies should be
conducted to critically examine the assumed relationship between the Laffer curve and labour elasticity.
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A Results for second-order polynomial regressions
Table 6: Regression results for added second-order polynomials.

Municipal tax revenue (TA) (MA)

Total tax rate 4979 -

Municipal tax rate - 6163

Total tax rate2 -54.7 -

Municipal tax rate2 - -86.2

Std. err.* 2713 4152

Std. err.** 43.0 97.4

[95% conf. interval]* -362.3 -2009

10320 14336

[95% conf. interval]** -139.3 -277

29.9 105

R2 0.536 0.408

Number of observations 6957 6957

* first-order variable
** second-order variable
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B Results when excluding years 2008-2009 and 2020-2023
Table 7: Regression results when excluding years 2008-2009 and 2020-2023.

Log(municipal tax revenue) (TB) (MB)

Log(total tax rate) 1.043 -

Log(municipal tax rate) - 1.208

Std. err. 0.0796 0.0744

[95% conf. interval] 0.886 1.0611

1.200 1.354

R2 0.591 0.424

Number of observations 5217 5217
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