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1. Introduction

The elagticity of taxable income expresses the percentage change of taxable income for asmall change
in the marginal net-of-tax rate. The marginal net-of-tax rate is defined as 1 minus the marginal tax

rate. Much attention has been given to tax elasticity estimates, since knowledge about this relationship
iscrucia in welfare evaluations of tax systems and for predictions of tax revenue effects. This
measure is also essential in discussions of "flatter" tax systems, which isamagjor policy issue in many

countries, Norway included.

One way to reveal the elasticity of taxable income isto test whether income changes more among
those who have experienced large changes in the net-of-tax rate, compared to those who have faced
small changes. The tax reforms of the last decade entail an excellent opportunity to test this
relationship since acommon thread in these reforms has been an increase in the net-of-tax rate a high
income levels and small (if any) changes at lower income levels. Several analyses of data from the
U.S,, treating tax reforms as "natural experiments’ and applying the so-called differences-of -
differences estimator (diff-of-diff) (cf. for example Feldstein 1995; Feldstein and Feenberg 1996;
Moffit and Wilhelm 1998), have shown that the elasticity of taxable income seems to be particularly
high among high-income earners.*

Despite numerous papers on thisissue in the U.S., we have seen few similar studies conducted on non-
U.S. data. Thisis surprising, because several OECD countries have reformed their tax systemsin a
fashion inspired by the ideas underlying the U.S. Tax Reform Act of 1986. Norway was no exception
in this respect, and undertook a major tax reform in 1992, also including a substantial lowering of
marginal tax rates at high-income levels, and smaller reductions at lower income levels, cf. the
diagramsin Appendix 1. In the present study we exploit the tax changes in 1992 to assessincome
responses to reductions in marginal tax rates, employing a panel data set of about 2 000 individuals.
The work is based on the same underlying "natural experiment" assumption as applied in most diff-of-
diff analyses— without the reform the income growth among |ow-income earners would be identical to

the income growth among high-income earners.

! Numerous interpretations of these findings have been presented. Feldstein (1995) suggests that the marginal tax rate has a
large impact on work effort and tax rate reductions therefore induce people to work more. Others state that high-income
earners are able to reshuffle their income both across time and assets and thus counteract the effect of marginal tax rate
changes (Slemrod 1996; Auerbach and Slemrod 1997). The large elasticities may therefore reflect income shifting and timing
effects rather than increased efforts. A third possibility may be an increasing wage gap between high-income earners (high-



One major motivation for thiswork is that analyses of non-U.S. data could shed more light on the
underlying forces shaping the changes in taxabl e income through time, partly due to different
ingtitutional settings between countries. Wage and income dispersion in the Nordic countries, for
example, have been quite stable over time compared to developmentsin the U.S. (cf. e.g. OECD 1996;
Gottschalk and Smeeding 1997). Secondly, this study seeks to take account of some potentia sources
of disturbances when exploiting the diff-of-diff approach to estimate the responsiveness of taxable
income. Several authors, as Heckman (1996), Auerbach (1996), Goolshee (1998), Triest (1998), have
guestioned the validity of the natural experiment assumption of the diff-of-diff approach. For instance
might macroeconomic phenomena impact differently on control and treatment groups, and the income
responses might result from other tax-induced behavior. Here, the diff-of-diff estimator is estimated by
various regression specifications, which makes it possible to include a number of additional explana-
tory variables, including other tax factors, non-tax factors (as age and education) and variables that
represent shifting macroeconomic conditions. By this, we assess to what extent estimates for the
taxable income elasticity is affected by theinclusion of other sources of income growth.

Since marginal tax rates are afunction of taxable income, the diff-of-diff approach involves an
identification problem. We apply two sets of instruments for the tax change regressor. One isto use
the pre-reform marginal tax rates as instrument in a two-stage-least-square procedure (2SLS), another
isto construct exogenous changesin marginal tax rates by atax-benefit model simulation. The former
method is analogous to the tabular method applied in Feldstein (1995). The latter method will be
called the "synthetic-tax-rate" approach in the following, and is related to the approach by Carroll
(1997) on U.S. data.

Our main contention is that the inclusion of other explanatory variablesimpact on tax elasticity
estimates (the relationship between taxable income and the net-of-tax rate), but only modestly. We see
some effects from individuals' age (life-cycle adjustments), marital status, number of children under 10
years of age, and education. While most specifications give negative elagticities, specifications that
include instruments for the reversion-to-the-mean effects’ yield non-negative tax elasticity estimates,
the highest at 0.14. Still, this estimate is much lower than estimates on U.S. data, and suggests that

skilled) and middle/low income earners (low-skilled) (Moffitt and Wilhelm 1998). So far, however, there seemsto belittle
consensus regarding which explanation that fits the findings best (Samartino and Weiner 1997).

2 The diff-of-diff approach almost inevitably implies a reversion-to-the-mean problem, as some individuals experience
temporarily swings in income over time (Moffitt and Wilhelm 1998).
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progressive taxation is less harmful in Norway.® The 2SLS specifications and the "synthetic-tax-rate"
approach give very similar results.

The next sections probe deeper into possible explanations of changes in taxable income. In Section 2
we discuss the interpretation of changes in taxable income, while Section 3 presents data and
introductory statistics. We decompose the income growth and find that the driving force behind the
changes in taxable income is changes in wage income. The differences-of-differences method is not
without pitfalls. In Section 4 the validity of the natural experiment assumption is questioned with
respect to the data restrictions. We find that results might be substantially influenced by life-cycle
adjustments. This could be avoided by imposing further restrictions on data, when defining the fina
panel of individuals. The results from the regression analyses are presented in Section 5, while Section
6 concludes.

2. The interpretation of taxable income responses under the dual
income tax
What do changes in taxable income actually reflect? Feldstein (1995) describes the relationship
between taxable income and various responses to changes in net-of-tax rates. In contrast to traditional
labor supply analysis, where wage and working hours are the main variables, taxable income includes
both earned an unearned income, and income responses may therefore reflect a variety of tax-induced
behavioral responses. It is therefore, to some extent, difficult to compare the results from labor supply
analyses and measures for the taxable income response. However, traditional analyses of labor supply,
based on Norwegian data, do not predict strong responses through adjustments of working hours for
the affluent, cf. Aaberge et a. (1995).

For most individuals, wage is the most important income component. Changes in the total wage bill
reflect promotions, changesin labor market participation, changesin labor supply (e.g. from part-time
to full-time, overtime) and changesin labor effort. Labor effort should be separated from labor supply
because some individuals can work harder within a given time-span and thereby induce a higher
taxable income. Lower marginal tax rates might also impact the type of employment individuals will
accept.

3 However, one should be cautious when translating the results from policy experimentsinto universal mesures of efficiency
costs, as emphasized by Blundell and MaCurdy (1998) and Slemrod (1998).



Thus, taxable income, in principle, might reflect a variety of individual decisions from labor market
decisions to portfolio choices. It reveals more information about income formation compared to more
traditional labor supply studies and holds the promise of more accurately describing the efficiency
costs of taxation (Slemrod 1998). On the other hand, the same argument can be used in pointing out
weaknesses with taxable income as a measure of income growth. Income can change over time due to
income shifting, changing demand factors and temporarily income swings. If such factors dominate,
results from diff-of-diff analyses will be of less significance, when discussing the relation between tax
systems and effort in a broad sense.

Unstable macroeconomic conditions might constraint the validity of the natural experiment
assumption. While for instance the U.S. tax reform was introduced in a period with awell-behaving
macroeconomy (Auerbach and Slemrod 1997), and the Swedish reform was followed by arecession
(Auerbach et a. 1995), the Norwegian economy went into a period of economic upswing shortly after
the reform (Statistics Norway 1999). We doubt that the boom was driven by the tax reform, but it
might "pollute” tax elasticity estimates, because demand side non-tax factors usually affect different
groups unequally. The empirical analysisin Section 5 includes explanatory variables representing
macroeconomic demand factors. However, we are aware that even if our data arerich, we are not in an

ideal situation to handle this challenging issue.

The macroeconomic situation may a so influence on the growth in dividends, capital gains and interest
income. These incomes are particularly important among high-income earners. However, changesin
these components over time will also reflect other tax-induced behavior, asincome-shifting activities,
timing activities, windfall gains and changes in the dividend policy. For example, an owner of afirm
that shifts from a non-corporate to a corporate form, will receive dividends and wages instead of

proprietor/partnership incomes. Thus, such effects may not reflect any real economic changes.

The potential for income-shifting activities are not at least evident in the Norwegian tax system, as it
includes adual tax rate system, known as the dua income tax (cf. e.g. Sarensen 1998). Under adual
income tax, labor income is taxed with a higher tax rate than capital income. Thus, there are incentives
to classify labor income as capital income. The system was in work both before and after the tax
reform, but the tax reform amplified this incentive by widening the gap between two tax rates. The
possibility for income shifting, however, varies probably from taxpayer to taxpayer. It seems
reasonable to believe that low- to middle-income wage earners have less discretion in income

reporting than, for example, well-off self-employed. We neither find any evidence of large scale



income-shifting in the income growth decomposition in Section 3, nor any unambiguous results for the

income shifting instrument in the regressions in Section 6.

3. The data and descriptive statistics

3.1. Data adjustments

We use personal income data covering the period 1991-1994. The tax reform came into effect January
1st 1992 and implied large reductions in marginal tax rate at high income levels and smaller reductions
at lower income levels, confer figuresin Appendix 1. Our natural experiment is based on a comparison

of 1991 and 1994 outcomes, exploiting individual panel data.

The data are collected from Statistics Norway’ s Income Distribution Survey and they comprise the
personal tax return, demographic information, and some social security information. Unlike most other
OECD countries, wealth is taxable in Norway and the personal tax return therefore includes quite
detailed information about real and financial assets.

In order to exclude effects that stem from other decisions, not necessarily affected by the tax reform,
the panel has been restricted:

* Weexclude al persons below 19 years of age in 1991 and persons who retired during the period
1991-1994.

e Theanaysisisrestricted to income earners and self-employed individuals.

* Wehave dso limited the analysis to persons with unchanged marital status and taxpayers with a
fixed number of children.

The resulting panel consists of 2 277 taxpayers. Because the tax reform implied tax base changes as
well as tax rate changes, it is necessary to adjust 1991 taxable income to make it comparable with
1994 taxable income. Most importantly, we adjust income from self-employment for the reductionsin
tax depreciation rates, by caculating 1991 self-employment income given post-reform depreciation
rates. In addition, we have made adjustments for other tax base changes, such as the removal of the
basic relief in capital income. Due to very detailed data, we are able to carry out these adjustments

with ahigh degree of accuracy.



3.2. Income growth decomposition

In order to obtain some preliminary information about the forces shaping the change in taxable income
we provide an overview of the contribution from various income componentsin figures 1a and 1b, for
income earners and self-employed, respectively.* The diagrams show the mean change in each quintile
for the different income components, when individuals are ranked by the change in taxable income.
The lowest quintile contains taxpayers with the largest reductions in taxable income, while the
twentieth quintile comprises the persons with the largest increase.

We decompose income from self-employment into capital income and labor income shares. Since the
tax reform involved a new method to cal culate the labor income fraction of self-employment, we use
this method of imputation in both 1991 and 1994. For married couples all calculations are done by
pooling the couples’ income and dividing it equally between the spouses. Survey-weights are

employed in al calculations.

Figure 1a. Percentage changes in various income components from 1991 to 1994. Employees
ranked by percentage change in taxable income. All income components in 1994-
prices
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4 A person is classified as partly self-employed if his self-employment share of taxable incomein 1991 is greater than 20
percent of total income.



We focus on the main contributors to the income growth. Thus, figures 1a and 1b display changesin
capital income less dividends, employment income, and dividends in addition to the total taxable
income change. Figure 1b does not entail a separate curve for dividends, since the growth in dividends

among the self-employed is fairly equally distributed.

Looking at the employees, we find that wage is the primary contributor to the change in taxable
income. For those who suffer loss, the reduction in wagesis larger than the total reduction in taxable
income.” The "winners' (the twentieth quintile) have experienced a substantial increasein wage
income. Approximately 86 percent of the increase in taxable income is due to wages. Another
important contributor is dividends, which accounts for around 9 percent of the taxable income
increase. For all other quintiles, dividends are anegligible part of the income growth.

Figure 1b. Percentage changes in various income components from 1991 to 1994. Self-employed
ranked by percentage change in taxable income. All income components in 1994-
prices
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® However, some of the lost wage income is partly compensated by increased transfers and marginally higher self-
employment income (not displayed in the figure). The increase in self-employment income may indicate a shift from
employment to self-employment. Such an organizational shift will normally entail greater risk, and this group may contain
those who invested in the bad projects.



Among the self-employed, self-employment income is the driving force behind the variations. The
"losers" (taxpayersin the two lowest quintiles) had a decline in taxable income of more than 32 per-
cent on average. About 80 percent of the decrease is due to reduced self-employment income. Most of
the decline is due to alower labor share. We find the same pattern among the "winners." Increasein
self-employment income explains about 80 percent of the growth in taxable income. Contributions

from other income sources are less significant, apart from wage income.

The figures above show large changes in income for a great number of persons. The main contributors
to the changes in taxable income are employment and self-employment income. Thisindicates that
income shifting is of minor importance for the change in taxable income, and we expect not to find
any strong influence from the income-shifting instrument in the regressions to come. Moreover, the
large income changes for many individuals call for afurther examination of the driving forces behind
these fluctuations. |Is the substantial income growth driven by increase in the net-of-tax rate at high
income levels?

4. Preliminaries - the importance of non-tax factors

In a preceding paper, covering the same issue (Aarbu and Thoresen 1997), we found a negative
relationship between the net-of-tax rate and taxable income. However, we did not control for age and
education effects, or other individual characteristicsin the analysis. Blundell et al. (1998), in their
analysis of responses in working hours in reform periods, show that these factors might have a pro-

found impact on income growth.

To further examine the effects from socioeconomic variables, table 1 gives tabular diff-of-diff
estimates of the relationship between the effects from tax rate changes and taxabl e income, when
individuals are grouped by age, marital status and education. The implied elasticities are calculated by
taking the difference of the income growth between the high and low marginal tax group divided by
the difference of the net-of-tax rate between the respective groups. The cut-off point dividing these
groups is set to amarginal tax rate of 45 percent in 1991. We exclude a small number of observations

with missing information on education. All observations are weighted by survey weights.

Considering the small number of observations underlying some of the elasticitiesin Table 1, caution
should be shown when interpreting the results. The table reveals that most easticity estimates are
small, except for the young and unmarried individuals. A closer look at the income growth among the
young and unmarried shows that the large, negative el asticities stem from the "movements’ of very
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young individualsthat start from low income levelsin 1991. The younger a person is, the higher the
income growth. Thus, we interprete the large, negative e asticities among the young, unmarried
individuals as an expression of substantial life-cycle adjustments and macroeconomic demand factors.
These effects are strong and might outperform the tax variables in a standard diff-of-diff approach, and
demonstrates that there are other important factors that might bias the results from a natural -
experiment-approach to assess income responses to tax changes. Thus, an approach that takes the

influence from other variables into consideration is signified.

In the regression analysis, which follows, unmarried persons below 38 years of age are excluded, due
to the above findings. This leaves us with 1 805 observations.

Table 1. Differences-of-differences estimates of taxable income responses to changes in the
net-of-tax rate. Tabular method

Age Married Education Number of Implied
observations eadticity
No Low (<11) 156 -0.7
<38 High 285 -1.2
Yes Low (<11) 117 -0.2
High 206 0
No Low (<11) 72 -0.2
38-46 High 76 -0.1
Yes Low (<11) 326 -0.6
High 237 0.2
No Low (<11) 77 -0.2
47+ High 37 0
Yes Low (<11) 386 -0.3
High 272 0

5. Tax elasticity estimates — a regression analysis

5.1 Regressors

As emphasized above, analyses of the influence from changes in the net-of -tax rate on income growth
should be carried out in aframework with other individual characteristics as explanatory variables. We
describe these additional variables more closaly in the following:

It isawell known fact that income creation partly depends on the age of the individual. Therefore,
age isincluded to capture life-cycle income effects, as signified in Section 4 above.
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Several authors, among them Atkinson (1997), have pointed out that education generates an earnings
skill premium. The most convincing argument for this, is that education shortens the working career.
To make the investment profitable, the educated individual s’ earnings must grow faster compared to
earnings for lower educated, or they must start from a higher level to start with. In Norway, at least,
the first mechanism is the most apparent. To capture different growth rates in earnings we include a 3-
stage categorical variable for education level (primary school only, high-school, and college graduate).
We expect that higher skills (education) will result in higher income.

We dso believe that marriage will have effect on income growth. Therefore, we include a dummy
variable for married individuals.

Beacuse the precense of children constrain the time available for work, we also include the number of
children below 10 as an explanatory variable. Furthermore, we aso include a variable for the number
of children over 10 years of age. We expect that more and younger children will mean lesstime
available for work and therefore lower income growth.

Thetax reform entailed a slight decrease in the average tax rate. Simulations done with a tax-benefit
model indicate that the average tax rate declined with about 1 percentage point overall, but dightly
more in the upper tail of the income distribution. A reduced average tax rate will increase disposable
income, and if we assume that leisure is anormal good, it increases the demand for leisure and reduces
taxable income. Theincrease in disposable income is calculated by the difference between one minus
the average tax rate for 1994 and one minus the average tax rate for 1991. Since average tax ratesin
1994 are endogenous, for the same reasons as the marginal tax rates for 1994 are endogenous, the
average tax rates for 1994 are represented by simulated tax rates, calculated on projected 1991-

incomes.

As pointed out above, the motive for income shifting is driven by the difference between the labor
income tax rate and capital income tax rate. Because income changes entail changes in the marginal
tax rate (an endogeneity problem) we have to construct an instrument for this difference. The
difference between the "synthetic" tax rate difference in 1994 and the actual tax rate differencein 1991
is used as an explanatory variable. Income shifting will entail a simultaneous reduction in both the
marginal effective tax rate and the average effective tax rate. Thus, it is difficult to predict the sign due
to the possihility of counteracting income and substitution effects.
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Interest rates fall and share values rise during the economic from in the period we are investigating
here. Falling interest rates made mortgages easier to sustain and increasing share values increased the
significance of dividends and capital gains. We expect that the reduced debt burden impliesa
reduction in the labor supply, similarly to the increase in disposable income. To capture this effect we
apply an instrument for the decline in real interest rates. We calculate the decrease in the interest
burden by taking the difference between the real interest ratesin 1994 and 1991 times the debt in
1991. Because the debt is predetermined, this variable should be considered as exogenous.

Signs on shifting macroeconomic conditions do not aways coincide in timein urban and rural areas.
Therefore, we introduce two dummy variables, an Odo-area dummy and an urban dummy. The Oslo-
areaincludes inhabitantsin the capital and the adjacent municipalities, while the variable urban also
includesinhabitantsin three other large cities. Since we believe that improved macroeconomic perfor-
mance impact on residents in urban areas at first, and thereby their income growth, we expect to find a

positive sign for these two dummies.

5.2. Specification

In the following we present elagticity estimates on taxable income, applying various regression
specifications. We present results from two different approaches, one where we employ the pre-reform
level of marginal tax rate as an instrument (asin Feldstein [1995] and Table 1 above) and another

which defines exogenous tax rate changes by tax-benefit model calculations.

As shown by Moffitt and Wilhelm (1998) the tabular differences-of-differences approach is analogous
to the instrument variable approach in aregression context. The differences-of-differences elasticity
estimates are reproduced by applying a two-stage-least-square regression method. Since the regressor
(change in marginal tax rate) is endogenous, the marginal tax rate in theinitial period isusually
applied as an instrument in order to identify the tax parameter. In the first stage, the income growth
and change in the net-of -tax rate are regressed against the instruments. Thereafter, in the second stage,
the predicted value of income growth is regressed against the predicted change in the net-of-tax rate.

Another way of dealing with the endogeneity problem is to apply tax-benefit model calculationsto
construct “synthetic” marginal tax rates, as suggested by Carroll (1997). In this approach the change in
the marginal tax rate is estimated by first applying 1994 tax rules on inflated 1991 income and
thereafter, subtracting the marginal tax rate in 1991 (which is predetermined).
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The details concerning the specifications are presented in appendix 2.

Table 2. Regression results from various approaches. Survey weights are employed in all

regressions
Two-stage-least-square, pre-reform marginal tax rates as Synthetic tax rate approach
instruments
Model 2,
including Mode 3,6 Model 5, Model VIII,
Model 1, demogr. marginal Model 4, o ersionto-  Modd 6.net- ey VI, reversion to-
net-of-tax il multi- h of-tax rate ltivari h
rate only varidbles  tax rate variate the-mean- only multivariate  the-mean
and groups effect effect
education
Coefficient ~ -0.153**  -0.129** -0.064 -0.198***  -0.061 -0.003 0.025 0.141**
on the (0.061) (0.060) (0.046) (0.066) (0.074) (0.050) (0.057) (0.059)
changein
the-net-of -tax
rate
Constant 1.199***  1.390%**  1.322%**  1.420%** 2.334%** 0.018*** 0.213*** 1.499%**
(0.066) (0.071) (0.058) (0.079) (0.235) (0.006) (0.035) (0.200)
Age -0.005***  -0.005***  -0.007***  -0.006** -0.006** -0.006**
(0.001) (0.001) (0.001) (0.001) (0.002) (0.001)
Dummy for 0.034***  0.033***  0.042*** 0.039%** 0.029%** 0.028***
marriage (0.0112) (0.0112) (0.012) (0.012) (0.010) (0.010)
Education, 0.027***  0.026***  0.028*** 0.030*** 0.021** 0.024***
(1=primary (0.010) (0.010) (0.010) (0.010) (0.008) (0.008)
school,
2=high-
school,
3=college)
Children 0-9 -0.015** -0.015** -0.011* -0.011*
(0.008) (0.008) (0.006) (0.006)
Children 10— -0.008 -0.007 -0.008 -0.006
17 (0.009) (0.009) (0.008) (0.008)
Changesin 0.651** 0.848*** 0.286 0.547**
average tax (0.287) (0.293) (0.257) (0.257)
rates
Income 0.059 0.348** -0.174* 0.246**
shifting (0.118) (0.137) (0.096) (0.115)
Reductionin -0.000 -0.000 -0.000 -0.000
debt burden
Odlo-area -0.028* -0.020 -0.025* -0.016
dummy (0.016) (0.014) (0.014) (0.014)
Urban 0.022 0.021 0.018 0.017
dummy (0.014) (0.014) (0.012) (0.012)
Pre-reform -0.087*** -0.108***
income (0.021) (0.017)

* significant at 0.10 level
** ggnificant at 0.05 level
*** gignificant at 0.01 level
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5.3. Results

Models 1-5 provide 2SL S estimates of the effect from changes in the net-of-tax rate. In model 1 there
isonly one regressor, the percentage change in the net-of-tax-rate. Model 2 includes other explanatory
variables, for age, and categorical variablesfor marital status, and education. In model 3 we use six
separate marginal tax rate groups, instead of 2. The specification in model 4 is extended by including
other variables, while model 5 also includes a variable that seeksto control for reversion-to-the-mean
effects. As stressed by Moffitt and Wilhelm (1998), the diff-of-diff approach almost inevitably implies
areversion-to-the-mean problem, as some individual s experience temporarily swings in income over
time. Ignoring such effects might bias tax e asticity estimatesin a negative direction. We introduce the
natural log of taxable income in 1991 as an explanatory variable, as suggested by Moffitt and Wilhelm
(1998), in order to deal with this problem. Thus, it is assumed that the initial income might influence

on income growth.

Models 6-8 show the results from specifications where the tax change regressor is made exogenous by
employing simulation results from the tax-benefit model. In the first variant under this approach,
model 6, we only use the tax change instrument as a single regressor. In the second version, model 7,
other explanatory variables are included, while model 8 also attempts to capture the reversion-to-the-

mean effect.

In general. we see that the estimates for the taxable income response are affected by adding other
explanatory variablesinto the regression equation. Thus, the refinement of the natural experiment
impact the results from the diff-of-diff analysis. But the effect seem to be modest. Table 2 shows
elasticity estimates ranging from -0.198 to 0.141. Hence, the income growth among high-income tax-
payers does not deviate much from the income growth among low and middle income groupsin the
period. However, even ardatively small, positive elasticity estimate at 0.14 represent a non-negligible
behaviora effect, which should be of importance for policy-makers considering changesin the tax
system.

The estimates for the tax elasticity are not much influenced by the choice of regression method. The
estimates from the 2SL S approach are negative or zero, while the only significant, positive estimateis
found in the "synthetic-tax-rate" specification that attempts to control for reversion-to-the-mean
effects.
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Let us also consider the relationship between income growth and the other explanatory variables. As
expected, education contributes to higher income growth in al regression approaches and the
estimates are highly significant. The strong effect from education isin line with the literature
concerning the relationship between skills and earnings dispersioncf. e.g. Atkinson (1997).

Furthermore, the results indicate that the income growth has been lower among the unmarried than
married. There might be avariety of reasons for this result, a highly speculative hypothesis might be
that marriage is correlated with skills that are rewarded in the labor market. Thereis still a negative
effect from age, in spite of removing most of the very strong age-effect we pointed out in Section 5,
Table 1. The effect from children has the expected sign, but only the parenthood of children under 10
has a significant, negative effect on income growth.

The positive relationship between change in the average tax rate and the growth in taxable incomeis
difficult to explain. A possible explanation isthat it isinterrelated with the net-of-tax rate regressor.
The sign for the income-shifting instrument is not stable across regression specifications.

The variables for macroeconomic demand factors do not explain much of theincome growth. Thereis
no significant effect from the reduction in the debt burden, while the signs of the regional dummies

indicate that that income growth has been largest in the three other mgjor cities and not in Odlo.

Theresults are far from the elasticities in Feldstein (1995), estimated on U.S., and also substantially
lower than other U.S. estimates (e.g. Goolsbee 1998). Discussions of sources for these deviations are
beyond the scope of this paper. However, the results here do not indicate that different methodological
approaches to the diff-of -diff estimator can fully explain these differences. Differing designs of the tax
system, e.g. the scope for income shifting activities, and more fundamental differencesin individual
attitudes are potentia causes.

Table 2 reveasthat it seems particularly important to control for the reversion-to-the-mean problemin
the diff-of -diff analysis. The inclusion of the log pre-reform income in the regression increases the
income elasticity estimates. The parameter estimate for the reversion-to-the-mean instrument is
negative (as expected), which is an indication that at |east some individualsin the panel had
temporarily high or low incomesin 1991. Without this correction, the elasticity estimates would be
biased downwards.
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6. Conclusion

This paper discusses the relationship between growth in taxable income and changes in marginal tax
rates. The Norwegian tax reform of 1992 makes an opportunity to employ a"natural-experiment”
approach, where we compare the responses of individuals that experienced large changes in marginal

tax rates (the experiment group) against those with only minor changes (the control group).

This critical assumption in this approach to tax elasticity estimationsis that the economic environment
have the same impact on experiment and control group. In Section 4 we found signs of life-cycle
adjustmentsin our data. The data were restricted according to age in order remove this potential
source of bias. Moreover, in the regression analysis we include other explanatory variables, as
demographic variables, other tax changes and instruments for macroeconomic demand factors. The tax
elagticity measure is not unaffected by taking account of other explanatory variables. However, the
sengitivity isonly limited. The analysis reveals, however, that it isimportant to control for the

reversion-to-the-mean problem in the diff-of-diff analysis.

Our egtimates for the relationship between the change in taxable income and the change in the net-of -
tax rate range between -0.20 and 0.14, much lower than similar estimates from the U.S. Overal, it
seems that the income responses to increased return of earnings are small. The income growth among
individuals that experienced a substantial lowering of tax ratesin 1992 is not very different from the
changein the "control" group. Thus, we are not able to reproduce the rather strong effectsfound in
several analyseson U.S. data (e.g. Feldstein 1995). Since results are only to some degree affected by
applying either the tabular version, as Feldstein, or aregression specification of the diff-of-diff
approach, there are most likely other sources for the differing results. A discussion of possible
explanations for the deviating results has not been a major issue in this paper. However, there might

also be systematic differences in the net-of -tax rate sensitivity (i.e. behaviour) a cross countries.

According to the effects from the other explanatory variables on income growth, the most precise
effects are seen from demographic characteristics and education. The educated experience a higher
percentage growth in taxable income compared to the low- or non-educated, which isin line with the
so-called "skill-premium” literature. The estimates for the influence from other tax changes are either
mixed (as for the income-shifting instrument) or have the wrong sign (changes in average tax rates).
The variables that represent macroeconomic demand factors do neither have a strong, unambiguous
effect on income growth.
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The small level of responses revealed in this paper isin line with previous studies, which have found
that high-income earners are rather insensitive to changes in marginal tax rates. In several OECD
countries, among them Norway, tax rate reductions are currently discussed. However, if our results
mirror true relationships, it seems reasonable to claim that "flatter tax reforms” will not induce high-
income earners to increase their income-generating efforts to any great extent. Therefore, one could
argue that policy makers should place more emphasis on the work incentives for other groups and

income distribution issues when considering reformsin the tax system.
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Appendix A

Figure Al. Marginal tax rates on wage income. 1992-rules and wage adjusted 1991-rules. Class
1 (single persons). No deductions except standard deductions
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Figure A2. Marginal tax rates on income from self-employment. 1992-rules and wage adjusted
1991-rules. Class 1 (single persons). No deductions except standard deductions
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Appendix B

The 2SLS regression

We define dummy (D1) asindicating the individuals that have a pre-reform marginal tax rate lower
than 45 percent. The dummy takes the value 1 for those with lower value on their pre-reform marginal
tax rate and zero otherwise. Similarly, dummy (D2) takes the value 1 for persons with a pre-reform
marginal tax rate higher than 45 percent and zero otherwise. We denote taxable income by 7 and the
net-of-tax rate by NTR. We then regress

" =q,Dl+a,D2+¢,
it

and

NTR,,,, - NTR,,
NTR,

=B, D1+ B,D2+¢,

where i denotes individual i and ¢ the time period and ¢, is the disturbance vector. We see that D1
alwaysis zero when D2 isone and D1 is one when D2 is zero. The estimated coefficients a;  therefore
represent the mean percentage changes in income in the low and high pre-reform marginal tax rate
group, respectively, while £, , denote the changes in the net-of-tax rate. The regressions are, thus,
equivalent calculate the percentage change in income and net-of-tax rate for each observation and

thereafter taking the mean of theindividua income and net-of-tax rate changes within each group.

The second-stage regression equation in the 2SL S case can be written as

O 0
Tisa = 1y :,,INTRHl — NTR,

I, NTR,

+X;B+ey

Theosymbol indicates that the fractions on both the left- and right-hand side are estimated through the
first stage. The X; variable represents other time-invariant explanatory variables (intercept included), 5
isavector of parameters, and 7 is the elasticity of income with respect to changes in the net-of-tax
rate.

22



The "synthetic tax rate' regression approach

In this approach the log of the following function is estimated

Tina - NTR 4 g eX,-,B+£,,
I,  NTR,

wherethe NTR in t+1 is estimated through the tax-benefit model LOTTE, using inflated 1991 income
in order to achieve a exogenous regressor for the net-of-tax rate. The parameter j measures the
elasticity of income with respect to changesin the net-of-tax rate and .X; and 8 are defined asin the
2SL S framework.

23



Recent publications in the series Discussion Papers

166

167

168

169

170

171

172

173
174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

J.K. Dagsvik (1996): Consumer Demand with
Unobservable Product Attributes. Part |: Theory

JK. Dagsvik (1996): Consumer Demand with
Unobservable Product Attributes. Part I1: Inference

R. Aaberge, A. Bjorklund, M. Jantti, M. Palme, P. J.
Pedersen, N. Smith and T. Wennemo (1996): Income
Inequality and Income Mohility in the Scandinavian
Countries Compared to the United States

K. Nyborg (1996): Some Norwegian Politicians' Use of
Cost-Benefit Analysis

E. Berg, S. Kverndokk and K. E. Rosendahl (1996):
Market Power, International CO, Taxation and
Petroleum Wealth

R. Aaberge, U. Colombino and S. Stram (1996): Welfare
Effects of Proportional Taxation: Empirical Evidence
from Italy, Norway and Sweden

JK. Dagsvik (1996): Dynamic Choice, Multistate
Duration Models and Stochastic Structure

JK. Dagsvik (1996): Aggregation in Matching Markets

H.C. Bjarnland (1996): The Dynamic Effects of
Aggregate Demand, Supply and Oil Price Shocks

A. Bruvoll and K. Ibenholt (1996): Future Waste
Generation. Forecasts Based on a Macroeconomic Model

T. Feehn and L. A. Grinfeld (1996) Recent Leaps
Towards Free Trade. The Impact on Norwegian Industry
and Trade Patterns

R. Barrell and K. A. Magnussen (1996): Counterfactual
Analyses of Qil price Shocks using aWorld Model

E. Bowitz and S. |. Hove (1996): Business cycles and
fiscal policy: Norway 1973-93

H.C. Bjgrnland (1996): Sources of Business Cyclesin
Energy Producing Economies: The case of Norway and
United Kingdom

K. Nyborg (1996): The Political Man and Contingent
Valuation: Motives Do Count

E. Berg, S. Kverndokk and K.E. Rosendahl (1996):
Gains from Cartelisation in the Oil Market

R. Aaberge and I. Aslaksen (1996): Decomposition of
the Gini Coefficient by Income Components: Various
Types of Applications and Interpretations

B. Bye (1996): Taxation, Unemployment and Growth:
Dynamic Welfare Effects of "Green" Policies

T.J. Klette and F. Johansen (1996): Accumulation of
R&D Capital and Dynamic Firm Performance: A Not-so-
fixed Effect Model

B. Bye (1996): Environmental Tax Reform and Producer
Foresight: An Intertemporal Computable General
Equilibrium Analysis

S. Grepperud (1997): Soil Depletion Choices under
Production and Price Uncertainty

N.M. Stglen and T. Avitsland (1997): Has Growth in
Supply of Educated Persons Been Important for the
Composition of Employment?

T.J. Klette and Z. Griliches (1997): Empirical Patterns of
Firm Growth and R&D Investment: A Quality Ladder
Model Interpretation

J. Aune, S. Glomsrad, V. Iversen and H. Wiig (1997):
Structural Adjustment and Soil Degradation in Tanzania.

24

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

A CGE-model Approach with Endogenous Soil
Productivity

E. Bigrn and T.J. Klette (1997): Panel Data with Errors-
in-Variables: A Note on Essential and Redundant
Orthogonality Conditionsin GMM-estimation

L. Belsby and B.K. Wold (1997): Primary Schooling in
Zambia Squeezed at Community and Household Level

E. Bowitz and A. Cappelen (1997): Incomes Policies and
the Norwegian Economy 1973-93

S. Glomsrad, M.D Monge A. and H. Vennemo (1997):
Structural Adjustment and Deforestation in Nicaragua

F. Johansen and T.J. Klette (1997): Wage and
Employment Effects of Payroll Taxes and Investment
Subsidies

T. Feehn (1997): Non-Tariff Barriers - the Achilles Heel
of Trade Policy Analysis

R. Aaberge and A. Langergen (1997): Fiscal and
Spending Behavior of Local Governments: An Empirical
Analysis Based on Norwegian Data

A.C. Hansen and H.K. Selte (1997): Air Pollution and
Sick-leaves - is there a Connection? A Case Study using
Air Pollution Datafrom Oslo

E. Holmgy and T. Haggeland (1997): Aggregate
Productivity Effects of Technology Shocksin aModel of
Heterogeneous Firms: The Importance of Equilibrium
Adjustments

E. Berg, P. Boug and S. Kverndokk (1997): Norwegian
Gas Sales and the Impacts on European CO, Emissions

H.C. Bjarnland (1997): Estimating Core Inflation — The
Role of Oil Price Shocks and Imported Inflation

R. Aaberge, A. Bjorklund, M. Jantti, P.J. Pedersen, N.
Smith and T. Wennemo (1997): Unemployment Shocks
and Income Distribution. How Did the Nordic Countries
Fare During their Crises?

L. Brubakk (1997): Estimation of Price Elasticities from
Norwegian Household Survey Data

J. Aasness and L. Belsby (1997): Estimation of Time
Series of Latent Variablesin an Accounting System:

Petrol Consumption of Norwegian Households 1973-
1995

A. Rygh Swensen (1997): Change in Regime and
Markov Models

K. Nyborg and |. Spangen (1997): Cost-Benefit Analysis
and the Democratic |deal

L. Belshy and J.F. Bjgrnstad (1997): Modelling and
Estimation Methods for Household Size in the Presence
of Nonresponse: Applied to The Norwegian Consumer
Expenditure Survey

K.O. Aarbu and T.O. Thoresen (1997): The Norwegian
Tax Reform; Distributional Effects and the High-Income
Response

T. Haggeland and T.J. Klette (1997): Do Higher Wages
Reflect Higher Productivity? Education, Gender and
Experience Premiums in a Matched Plant-Worker Data
Set

J. Gjerde, S. Grepperud and S. Kverndokk (1998):
Optimate Climate Policy under the Possibility of a
Catastrophe

T. Eikaand K.A. Magnussen (1998): Did Norway Gain
from the 1979-85 Oil Price Shock?



211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

K.O. Aarbu and J.K. MacKie-Mason (1998): Why Some
Corporations Pay More Tax than Necessary

R. Aaberge (1998): UMP Unbiased Tests for
Multiparameter Testing Problems with Restricted
Alternatives

M. Sgberg (1998): “EPA’s New Emissions Trading
Mechanism: A Laboratory Evaluation” — A Comment

K. Nyborg (1998): Non-Verifiable Emissions, Voluntary
Agreements, and Emission Taxes

H. C. Bjgrnland (1998): Economic Fluctuationsin a
Small Open Economy - Real versus Nominal Stocks

L.C. Zhang (1998): Post-Stretification and Calibration —
A Synthesis

R. Aaberge and Y. Zhu: The Pattern of Household
Savings during a Hyperinflation. The Case of Urban
Chinain the Late 1980s

L.C. Zhang (1998): A Note on Post-stratification when
Analyzing Binary Survey Data Subject to Non-response

T.J. Klette and J. Mgen (1998): From Growth Theory to
Technology Policy — Coordination Problemsin Theory
and Practice

L.C. Zhang (1998): Synthetic Graphical Modelling of
Binary Panel Data Subject to Non-response. A Case
Study

JK. Dagsvik (1998): Choice among Lotteries when
Preferences are Stochastic

JK. Dagsvik (1998): Nonparametric Identification of
Discrete Choice Models

L. Brubakk and J.K. Dagsvik (1998): Consumer Demand
and Unobservable Product Attributes

E. Holmgy (1998): Potential Aggregate Gains from
Improved Sectoral Efficiency: General Equilibrium
Estimates for Norway

B.H. Vatne and J.K. Dagsvik (1998): Estimation of
Generalized Extreme Value Models by a Max-spectral
Representation

|. Svendsen (1998): Rational Expectationsin Price
Setting — Tests Based on Norwegian Export Prices

K.A. Brekke and R.B. Howarth (1998): The Social
Contingency of Wants: Implications for Growth and the
Environment

K.A. Brekke and E. Moxnes (1998): Do Models Improve
Fishery Management? Empirical Evidence from a
Experimental Study

JK. Dagsvik, Yu Zhu and R. Aaberge (1998): A
Framework for Empirical Modelling of Consumer
Demand with Latent Quality Attributes

R. Aaberge, U. Colombino and S. Stram (1998): Social
Evaluation of Individual Welfare Effects from Income
Taxation: Empirical Evidence Based on Italian Data for
Married Couples

R. Nesbakken (1998): Residential Energy Consumption
for Space Heating in Norwegian Households. A
Discrete-Continuous Choice Approach

R. Nesbakken (1998): Price Sensitivity of Residential
Energy Consumption in Norway

M. Saberg (1998): Uncertainty and International
Negotiations on Tradable Quota Treaties

JK. Dagsvik and L. Brubakk: Price Indexes for
Elementary Aggregates Derived from Behavioral
Assumptions

25

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

E. Bigrn, K.-G. Lindquist and T. Skjerpen (1998):
Random Coefficients and Unbalanced Panels: An
Application on Data from Norwegian Chemical Plants

K. Ibenholt (1998): Material Accountingin a
Macroeconomic Framework. Forecast of waste generated
in manufacturing industriesin Norway

K-G. Lindquist (1998): The Response by the Norwegian
Aluminium Industry to Changing Market Structure

J.K. Dagsvik, A.S. Flaatten and H. Brunborg: A
Behavioral Two-Sex Model

K.A. Brekke, R.B. Howarth and K. Nyborg (1998): Are
there Social Limitsto Growth?

R. B. Howarth and K. A. Brekke (1998): Status
Preferences and Economic Growth

H. Medin, K. Nyborg and |. Bateman (1998): The
Assumption of Equal Marginal Utility of Income: How
Much Doesit Matter?

B. Bye (1998): Labour Market Rigidities and
Environmental Tax Reforms: Welfare Effects of
Different Regimes

B.E. Naug (1999): Modelling the Demand for Imports
and Domestic Output

J. Sexton and A. R. Swensen (1999): ECM-algorithms
that converge at the rate of EM

E. Berg, S. Kverndokk and K.E. Rosendahl (1999):
Optimal Oil Exploration under Climate Treaties

JK. Dagsvik and B.H. Vatne (1999): Is the Distribution
of Income Compatible with a Stable Digtribution?

R. Johansen and J.K. Dagsvik (1999): The Dynamics of
aBehavioral Two-Sex Demographic Model

M. Saberg (1999): Asymmetric information and
international tradable quota treaties. An experimental
evaluation

S. Grepperud, H. Wiig and F.A. Aune (1999): Maize
Trade Liberalization vs. Fertilizer Subsidies in Tanzania:
A CGE Model Analysiswith Endogenous Sail Fertility

K.A. Brekke and Nils Chr. Stenseth (1999): A Bio-
Economic Approach to the study of Pastoralism, Famine
and Cycles. Changesin ecological dynamics resulting
from changes in socio-political factors

T. Feehn and E. Holmay (1999): Welfare Effects of
Trade Liberalisation in Distorted Economies. A Dynamic
General Equilibrium Assessment for Norway

R. Aaberge (1999): Sampling Errors and Cross-Country
Comparisons of Income Inequality

I. Svendsen (1999): Female labour participation ratesin
Norway — trends and cycles

A. Langergen and R. Aaberge: A Structural Approach
for Measuring Fiscal Disparities

B. Halvorsen and B.M. Larsen (1999): Changesin the
Pattern of Household Electricity Demand over Time

P. Boug (1999): The Demand for Labour and the Lucas
Critique. Evidence from Norwegian Manufacturing

M. Rege (1999): Social Norms and Private Provision of
Public Goods: Endogenous Peer Groups

L. Lindholt (1999): Beyond Kyoto: CO, permit prices
and the markets for fossi| fuels

R. Bjgrnstad and R. Nymoen (1999): Wage and
Profitability: Norwegian Manufacturing 1967-1998

T.O. Thoresen and K.O. Aarbu (1999): Income
Responses to Tax Changes — Evidence from the
Norwegian Tax Reform



