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1. Introduction

The transfers to families with children have increased steadily the last decade in Norway. One
important reason for thisisthat the child benefit expenditures have increased by about 25 per cent in
rea terms from 1990 to 1998, to about NOK 13 billionsin 1998. All families with children lessthan
16 yearsreceive child benefit, and uncertainty about whether the substantial costs of the scheme are
justified by favourable distributional effects or simplicity of the universal design, have led to proposals
of changes in the child benefit programme. Taxation of the child benefit as wage income or testing the
transfer against family income are two alternatives of means-testing that have been suggested. Both
proposals are associated with an income inequality reducing effect, asit is expected that the transfer

will be more targeted towards low-income groups by these changes.

While recent contributions on means-testing and targeting either neglect effects on work incentives or
employ only numerical illustrations when discussing such effects (cf., e.g., Besley 1990; Creedy 1996;
Creedy 1998), the present analysisis detailed on labour supply effects. Labour supply responses are
important both from an efficiency point of view and because labour supply responses influence the
distribution of income, both within and between families. In the following we discuss taxation and
income-testing of the child benefit with respect to 1) direct distributional effects between families, 2)
labour supply responses and 3) distributional effects after labour supply responses.’

The direct (non-behavioural) distributional effects of altering the child benefit transfer system are
described by tax-benefit model calculations, whereas a structural |abour supply model is applied in the
analysis of the labour supply responses. The anaysisis restricted to married mothers, since the labour
supply decision of lone mothersis assumed to depend on special support programmes for lone parents.
The labour supply simulations are carried out for (married) mothers only, since men are rather

insensitive to aterations in taxes and transfers (Blundell 1993).

Empirical specifications of labour supply models have been extensively discussed the last decades, cf.
the survey in Blundell and MaCurdy (1998). It istypically assumed that hours of work is a continuous
variable, and a major problem has been how to handle the prablems related to non-linearitiesin the
budget constraints induced by tax- and transfer systems. Today the standard approach isto
approximate the budget constraint by a piecewise-linear budget constraint, and estimate the model by
maximum likelihood. MaCurdy et al. (1990), however, show that maximum likelihood estimation of
labour supply models with piecewise-linear budget sets, invoke restrictions that influence on

1 Of course, there might be other important motives when determining the child benefit scheme. For instance, Sadkaet al.
(1982) emphasi se the stigma associated with income-testing, while Lundberg et al. (1997) stress the importance of the child
benefit on the intra-family distribution of consumption.



estimates. The present analysis therefor employ aless restrictive approach by modelling labour supply
behaviour as a discrete choice problem, see, e.g., van Soest (1995), Bingley et a. (1995), Duncan and
Weeks (1997), Aaberge et a. (1995) and Dagsvik and Strem (1997) for other labour supply analyses

employing discrete choice models.

In the specification of our model, we argue that finding work is a complex process, since job offers
differ with respect to hours of work, wage rate and non-pecuniary benefits, and job searchers don’t
have full information about all these aspects. Job searchers then simplify the choice process by
classifying jobsinto different hours of work intervals, for instance full-time jobs, overtime jobs and
part-time jobsin addition to the possibility of not participating in the labour market. By grouping jobs,
they ignore that different jobs within an interval involve (minor) differencesin hours of work and
focus on the main feature of hours of work. The job searchers then optimise to arange of hours rather
than to an exact level of hours of work, and the hours of work choice should then be analysed as a
discrete choice problem. In contrast to Duncan and Weeks (1997) who refer to institutional constraints
at the demand side as justification for their discrete choice approach, our validiation is based on the

supply side behaviour of individuals.

An advantage of this approach is that the peaks in the empirical distribution of hours of work (for
instance at full-time work) can be more realistically included in model specifications. One method of
taking account of peaksis to introduce dummy variables in the specification of preferences, see van
Soest (1995). We do, however, interpret the peaks as a sign of extensions in the number of job offers.
Under this exposition the number of jobsin the various intervals should be included as parametersin
the specification of the likelihood-function. Since the data do not include this information, the relative

number of jobsin the variousintervals are treated as parameters, which are estimated.

Compared to models which treat hours of work as a continuous variable, the discrete choice approach
gains from treating non-convex budget sets and income-tested transfers without further complicating
the estimation- and simulation procedures. By simulating the labour supply responses for each female,
the analysis al so takes care of the heterogeneous responses to changesin the tax and transfer system.

The results show that taxation of the child benefit as wage income for married femalesis not as
beneficial for the lower deciles as might be expected. The reason isthat the progressive components of
the Norwegian income tax are not very effectivein this case. From an income redistributive point of
view, it is more efficient to test the transfer against family income. According to the behavioural
simulation results, the responses from taxing the child benefit as wage income for the mothers are

guite small. The labour supply effects of testing the child benefit against family income are, however,



substantial. The income-testing is carried out by deducting one tenth of a NOK in child benefit for
every NOK the family earnsin excess of NOK 250 000 and then redistributing the revenue surplus as
increased child benefit rates. We predict that total 1abour supply for married femalesis reduced by

about 5 per cent if the child benefit scheme is altered in this revenue-neutral mode.

In the fina part of the paper we study how the distribution of income is affected by these labour
supply responses. Income-testing gives reductionsin the middle of the income distribution, measured
by reductions in equivalent income.

The paper is organised as follows: Section 2 provides arather detailed presentation of our discrete-
choice model and the estimation results. The direct effects of means-testing are described in Section 3,
while the labour supply effects and the distribution of income after responses are discussed in Section
4. Section 5 concludes.

2. A discrete-choice model for labour supply

2.1 Empirical specification

The specification of the labour supply model is motivated from the two following observations. Firdly, it
is difficult to compare the utility of having various jobs. Job offers differ along a variety of dimensions
such as hours of work, pre-tax wage rates for ordinary aswell as overtime work, tasks and work

pressure, work environment and non-pecuniary benefits, and one has only limited information about
these variables. Hence it is reasonable to assume that one somehow simplifies this process. Secondly,
there are peaksin the empirical distribution of hours, for instance around full-time work. Neverthel ess,
data show that there are many other working times present, which indicates some flexibility with
respect to hours of work.? The challenge is, thus, to establish a discrete choice model where the job
searcher can choose between jobs with alarge variation in hours of work and where the numbers of

job offers varies across the working hours distribution.

The model specification suggested hereimplies that each female is assumed to choose between alarge,
but finite number of jobs consisting of a particular combination of hours of work, pre-tax wage rate and a
package of non-pecuniary benefits. However, she simplifies the choice by classifying al jobsinto
different working time categories, corresponding to overtime jobs, full-time jobs, and a number of
part-time jobs, in addition to the option of working at home. For simplicity, we divide the weekly

2 The main reason that there are more full-time than part-time jobs is that there are economies of scale with respect to
working time, such as the demand for full-time workers is higher than for part-time workers.



hours of work into 6 intervals of the same length. It is assumed that the female can choose between
overtime jobs (45-55 hours per week), full-time jobs (34-44 hours per week), three types of part-time
jobs corresponding to 23-33 hours per week, 12-22 hours per week, and 1-11 hours per week, and the
possibility of not participating in the labour market.® The choice set of weekly hours of work, B={0, 6,
17, 28, 39, 50} is chosen as the middle point values of these intervals.

We also simplify by assuming that the pre-tax wage rate (w) is constant across al job offersfor a
particular worker.* The main reason for this assumption is that we do not know the wage rate
distributionsfor the individuas in the sample. We believe that constancy of pre-tax wage rates across
jobsfor aparticular individual isin accordance with wage bargaining in Norway, since wage rates are
typicaly determined in negotiations with trade unionsthat do not discriminate between full-time and
part-time workers. The wage rates for non-workers are obtained from a wage eguation, see section 2.2
for further details.

Household consumption corresponding to choosing ajob with hours of work in interval j is given by

@ C,=wh,+k—T(wh,,k), heB.

Non-labour incomes (k) include the households' capital incomes, child allowances, and other public
transfers as well as labour income of the spouse.” In contrast to van Soest (1995), we do not include
unemployment benefits as income in the non-working state. The reason isthat it is difficult to receive
unemployment benefits and be voluntarily without work in the Norwegian system.

A tax-benefit model is employed in the calculation of income taxes (T). This means that we take into
account the most detailed aspects of the Norwegian tax system, and joint as well as separate filing are
considered.

We assume that household preferences can be represented by a «Box-Cox» type utility function. See,
for instance, MaCurdy (1981) and Aaberge et al. (1995) for empirical analyses applying this

% Notice that the interval length is assumed to be fixed, which implies that a modification of the likelihood function with
respect to different length of intervalsis avoided.

4 Cf. Aaberge et al. (1995) for an approach with differing wage rates.

® A basic assumption in our work is that the female makes her working time conditioned on her husband'’s, as opposed to the
anaysisin e.g. Aaberge et d. (1995).



specification®. The utility of having a particular job k with hours of work in interval j can then be

written as

(2) Uy=v,+€&,, keB

J?

where
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is the structural part of the utility function. Here, B; isthe choice set of jobs with weekly hours of
work ininterval j, ¥, ou o are parameters, S isavector of parameters and M =8760 is the total
number of annual hours. The vector of household-specific taste-modifier variables X includes In(age)
(X), In(age) squared (X, ), the number of children aged less than three years (X ;) and the number
of children aged three to sixteen (X, ). The classification according to children’s age takes into
account the high contribution rate for older pre-schoolers at child care centres, which makes these
children more similar to school children. For the utility function to be quasi-concave, we require o<1

and o, <1. Note also that if o, — 0 and o, —0, the utility function converges to alog-linear function.

Whereas the study assumes that individuals are rational in the sense that they make choices that
maximise their perceived utility subject to the budget constraint, there are errorsin this maximisation
due to imperfect perception and imperfect optimisation. Such errors may arise from unobserved
aternative specific variables influencing utility, for instance fringe benefits. The study assumes that

the effects of these components on utility can be summarised into additive, job specific error terms ¢,

that arei.i.d. according to the standard type | extreme value distribution,

(4  Pr(e, <e)=exp(-exp(-€)), e€R.

The model specification may also suffer from other types of errors such as unobserved household
characteristics or measurement errors of hours of work. For the sake of simplicity we ignore hours of
work errors since they cannot be considered without complicating the estimation procedure, see Ben-
Akivaand Lerman (1985) and van Soest (1995). Unobserved household characteristics are only
considered in so far as they do not make the error term correlated across jobs.

® Dagsvik and Strem (1997) provide further justification for this choice.



Given our distributional assumption and the assumption that utility is maximised, it iswell known (cf.
Maddala 1983) that the probability of choosing a particular job £ with working timeininterval j is
given by

e
5 P, =PU, = Uy ||IF ’
) ik ( e = ma x(’!é‘éﬁ“ "‘ D T X e

r seB,

where v, and v; are household utility (2) evaluated at hours of work corresponding to interval » and .
We are, however, primarily interested in the probability of choosing some arbitrary job with working
timeininterval j. This probability is given by

> ev'f n ev]
seB i
— — J — J
(6) P] - ZP/»" - Y - 5 v, !
SEB; e n.e
/ r seB, r

where n, denotes the number of jobs with hours of work in interval ». The peaks in the distribution of
hours of work, which indicates that the number of job offers varies across intervals, are represented by
the assumption that there are more full-time jobs (72, ) and non-participation possibilities (r2,), while

the number of different part-time and overtimejobs areidentical, i.e. n, =n for r=1,2,3,5.

Equation (6) then implies that the probability of having ajob with working time corresponding to
interval j is given by

V/
n/e
(7) Pj - Vo ' v vy "
hgpe + Zne”+n4e
r=1,2,3,5

Dividing numerator and denominator by » and rearranging the resulting equation, yield

ev/+|n(n//n)
(8) P, = ot m) zevr 4ot nalm)
»=1,2,3,5

This eguation shows how the probabilitiesin the likelihood function can be modified to account for

the differing number of job offers across intervals. Consequently, the specification of probabilities



should be adjusted by adding the logarithm of the fraction between the number of jobsin the interval

and n, i.e. representing the deviations from » for non-working and full-time working intervals.

A problem in that respect isthat one typically does not observe the number of jobs, but this problem
can be taken care of by noticing that In(n/n), for i=0,1,...,5, are parameters that vary acrossintervals,
but not across individuals. These parameters can then be treated as interval specific parameters, and in
the specification of the likelihood function we do that by introducing two dummy variables. The
dummy variable D, is 1 for full-time work and O otherwise, whereas D, is 1 if the person works and

0 otherwise. The full-time dummy isjustified by reference to demand side factors, as economies of
scale with respect to working hours.” Accordingly, the out-of-work alternative is given special
treatment, since the number of non-working options deviates from number of jobs in the market.

2.2. Data and estimation results

In the calculations of the direct effects of the child benefit we apply the Norwegian tax-benefit model
LOTTE® and the 1994-wave of the Income Distribution Survey (IDS). LOTTE calcul ates taxes and
transfers for a sample of individuals, more than 40 000 in 1994. Of these, about 17 000 belong to a
household with a mother eligible for child benefit.

IDS does not include information about wage rates or hours of work, but these data are available from
the Standard of Living Survey. We utilise that the Standard of Living Survey 1995 is a sub-sample of
IDS-94 and that these two surveys can be linked on the basis of personal identification numbers. Thus,
the estimation and simulations of the behavioural effects are based on smaller samples of individuals
than the calculations of the direct effects. After restricting to married, femal e wage-earners’/home-
workers older than 24 and younger than 65, the sample used in the estimation includes about 500
women. This sample aso includes females without children, sinceit is assumed that their behaviour in
the labour market contains information about the labour supply behaviour of mothers. In contrast, the
simulations are executed only for the child benefit-eligible femalesin this sample, approximately 300
mothers. Table 1 provides sample statistics for the data set exploited in the estimation.

" There might be other candidates for explaining peaksin the hours of work distribution. For instance can females’
preferences concerning working hours be mutually influenced in favour of working full-time. Neumark and Postlewaite
(1998) and Woittiez and Kapteyn (1998) provide results that can interpreted in favour of this rationalisation.

8 The model is extensively used in the preparation of the national budgets in Norway.



Table 1. Sample statistics

Variable Mean Standard deviation
Household disposable income (NOK) 324794 102955
Age of wife 42.7 10.0
Number of children 0-2 years 0.18 0.42
Number of children 3—-15 years 0.84 1.00
Full-time dummy 0.46 0.50
Participation dummy 0.86 0.35
Gross wage rate (NOK) 103.1 33.0
Working hours per week 27.0 141

Hourly gross wage rates are cal culated from dividing yearly labour income by yearly hours of work.
Additional information, such as indications of transitory connectionsto work, is employed in order to

improve wage estimates (see Appendix A).

For non-workers the pre-tax wage rates are estimated using a wage rate equation, where log(w) isthe
dependent variable and years of education, experience (measured as age minus years of education and
minus pre-school years), and experience squared are the explanatory variables. We have considered
selectivity biasin the estimation of the wage rate equation, but the parameter estimate of the Mills
ratio is not statistically significant. The reason is that the participation rate is very high in Norway,
about 85 per cent for married women, cf. Table 1.

Table 2 reports the estimates of the parametersin the utility function. The parameters (o, %) and (e,
B, B1, Ba, Bs, By) determine the utility of consumption and |eisure respectively. In order to ensure that
the deterministic part of preferencesis strictly quasi-concavein (C,4), o; and o must be less than one.
According to the table, the estimates of these parameters are 0.78 and -11.61 respectively, and the

parameters are determined quite precisely.’

The estimates of S, 5, and 3, imply that women’s preferences for leisure increase with age.
Preference for leisure also increases if the woman has children and the point estimates indicate that

preferences for leisure are not much stronger if the children are young () than if they are older (5,).

9 A 12-state version has also been estimated with very similar results.
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Table 2. Estimates of the parameters in the utility function

Variables Estimates t-statistic
Consumption Yo 0.458 25
o, 0.776 6.5
Leisure o 49.257 2.2
B -27.538 2.2
B 3.882 2.2
Bs 0.315 17
B 0.256 2.0
o -11.610 7.4
Full-time dummy S 1.125 5.6
Parti cipation dummy & -1.045 51

In order to evaluate the model specifications, Figure 1 displays the observed and simulated distribution
of hours of work. It demonstrates that the model reproduces the observed distribution quite well.

Figure 1. The distribution of observed and simulated hours of work for females
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3. Direct effects of targeting the child benefit

3.1 Income definitions

This section discusses the direct distributional effects of alterationsin the child benefit scheme, as
described by simulation results from the tax-benefit model. Empirical evaluations of the direct effect
of changes in taxes and transfers are associated with methodological controversies. Income definitions
and techniques for the re-weighting of income may impact on the assessment of distributional effects
of tax policy changes. An extensive examination of these issuesis beyond the scope of this paper, but

the following points summarise our main assumptions:

11



o Post-tax income is defined as gross income minus taxes, plus a number of tax-free benefits such as
the child benefit, housing benefits, social security benefits, etc. Interest expenses, for instance from
house acquisitions, are not deducted, due to the undervaluation of imputed income from owner-
occupied homesin our data.™®

e Post-tax income is aggregated over household members, weighted with an equivalence scale and
each household is represented with as many persons as the number of household members. The
equivalence scaleis defined by the square root of number of household members (Buhmann et al.
1988), where the relative weight given to achild is 0.75 of an adult.

3.2. Taxation of the child benefit

According to Bradshaw et a. (1993, p. 70) the Norwegian child benefit scheme is rather generous
compared to other countries schemes. It is paid to the mothers of children younger than 16 years of
age. For thefirst child they received NOK 10 416 in 1994, the amount per child increases with the
number of children in the family.™ In Table 3 we present the distribution of equivalent income and the
corresponding equivalent child benefit for married couples with children between 0-16 years of age.™
Table 3 also includes estimates for working hours in deciles. These are imputed from the sample of
approximately 300 married mothers, exploited in Section 2. The table shows a positive correlation
between equivalent income and female working hours. Ranking of individual well-being according to

equivalent income is thus questionable, but this problem isignored in the following.

According to the table, the distributional impact of the child benefit can be characterised as favourable
since the lower income deciles on average receive more of the benefit than the richer individuals. The
result is due to a negative correlation between equivalent income and number of benefit-eligible

children.

It has been proposed to tax the child benefit as wage income for the mother. Since the Norwegian tax
system is progressive, one would normally assume that the inclusion of the child benefit in taxable
income would prove relatively advantageous to the poorest families. However, as seenin Table 4, the
direct effect of taxing the child benefit as wage income is not very beneficial for the lower deciles. The
distribution of the benefit, as depicted in Table 3, isimportant when interpreting this result. Another
reason is the ambiguous relationship between the ranking by equivalence scales and the ranking by tax

10 By calculating an average ratio between the market value (only reported by a smaller number of individuals) and the
income tax return value of housing, we have estimated income from housing and defined an aternative income concept. The
distribution of income when including «market profits» from housing and deducting interest rates is not very different from
the distribution of income when using the standard definition.

™ For instance, the child benefit for the fifth child was 13 392 NOK in 1994.
12 There are special arrangements for lone parents.
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progression (see, e.g., Lambert 1993), implying that persons with high incomes might be found in the
lower equivalent income deciles. Mast crucialy, the key progressive element in the Norwegian tax
system, the surtax, 2 is not very effective in this case. The tax revenue increases by about NOK 4,3
billion with this reform, but only about seven per cent is due to the surtax. This means that only asmaller

fraction of mothersisliable to surtax.

Table 3. Average equivalent income (NOK) in deciles and the corresponding values for esti
mated working hours and the child benefit. Married couples with children 0—16 years.

1994
Decile Equivalent income Estimated number of weekly |  Equivalent child benefit
hours of work for mothers*
1 89 875 12 13599
2 120 295 18 12 502
3 135436 18 11 650
4 147 697 26 11003
5 158 662 26 11 299
6 169 888 28 11 050
7 182 727 28 10314
8 199 012 31 9 801
9 222 466 31 9 801
10 342 266 30 9746
Average 176 832 25 11076

*The measures for working hours have been imputed from the sub-sample of married mothers exploited in the behavioural

analysis.

Sincethe lower deciles' sharein theincreased tax burden is larger than the upper deciles’ share, the
reform cannot be recommended on equity grounds, as defined here. In fact, measured by the Gini
coefficient, the inequality among individual s in households with children increases by about three per
cent by including the child benefit in taxable income. A three per cent increase in the Gini coefficient
corresponds to introducing an equal-sized lump-sum tax of three percent of the mean income and
redistributing the collected tax revenue as proportional transfers where each unit receives three per
cent of itsincome (Aaberge 1997). Alternatively, it can be interpreted as athree per cent increasein
the expected difference in incomes between two individuals drawn at random from the income
distribution (Jenkins 1991).

However, the distributional effects can be improved by redistributing the collected revenue into an
equal sized increasein al child benefit rates. The direct distributional effect of this revenue-neutral

13 The first threshold for the surtax was at 208 000 NOK for tax class 1 in 1994, for spouses filing separately.
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reformis presented in Table 5. The table clearly shows that low-income individualsin decile 1 gain
the most, while the 30 per cent richest lose out. Individualsin the middle of the income distribution are
only marginally influenced. In total, the inequality (measured by the Gini coefficient) is reduced by

0.5 per cent by implementing this revenue-neutral reform.

Table 4. Average equivalent income (NOK) in deciles and the corresponding values for
increases in taxes when including the child benefit in taxable income. Married couples
with children 0—-16 years. 1994

Decile Equivalent income Tax burden increase (measured as
reductions in equivalent income)
1 89 875 4210
2 120 295 4827
3 135 436 4548
4 147 697 4179
5 158 662 4236
6 169 888 4149
7 182 727 3968
8 199 012 3972
9 222 466 3963
10 342 266 4130
Average 176 832 4218

Table 5. Revenue-neutral reform: The direct effect of taxing the child benefit and redistributing
the collected revenue as child benefit. Pre-reform average equivalent income (NOK) in
deciles and the corresponding values for reductions in equivalent income. Married
couples with children 0-16 years. 1994

Deciles Equivalent income Reduction in
equivalent income
1 89 875 -1076
2 120 295 189
3 135436 165
4 147 697 -10
5 158 662 -18
6 169 888 97
7 182727 187
8 199 012 477
9 222 466 476
10 342 266 695
Average 176 832 118
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3.3. Income-testing the child benefit

Enhanced redistributional effect can be achieved by testing the transfer against family income. Many
aternatives of income-testing transfersimply thresholds in the budget constraint with immense
increases in effective marginal tax rates. The model of income-testing analysed hereis alinearised
version of income-testing, involving a deduction of one-tenth of a Norwegian krone in child benefit
for every krone the family earnsin excess of NOK 250 000. In reality, this means aten per cent
increase in marginal tax rates for incomes above NOK 250 000. Thus, afamily with two children and
achild benefit of NOK 21 336 will “lose” it’s child benefit in the interval from NOK 250 000 to 463
360 in family income.

Asfor the analysis of taxation, we provide results for income-testing in combination with child benefit
rate increases, as well as for income-testing only. Table 6 shows that both alternatives imply
unambiguous redistributional effects. Compared to the effects from taxation of the child benefit,
described in table 4 and 5 above, income-testing entails more advantageous distributional effects.
When income-testing the allowance and using the collected revenue as child benefit rate increases, the
reform reduces inequality by nearly six per cent, as measured by the Gini coefficient. The 30 per cent
poorest individuals gain at the expense of the 60 per cent richest.” Individualsin decile 4 are less
affected.

This assessment of the direct distributional effects of targeting the child benefit, have shown that
income-testing implies stronger positive distributional effects than taxation. Only the aternative where
the child benefit is taxed as wage income without increasing rates, is predicted to increase inequality.
However, both taxation and income-testing might also involve substantial adjustmentsin behaviour. In
the next section we discuss the labour supply responses.

14 The average figure in the last column in Table 6 implies that the reform is not strictly revenue-neutral for households with
married mothers, revenue neutrality is achieved for al households under the transfer arrangement.
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Table 6. The direct effect of income-testing the child benefit and redistributing the collected
revenue as child benefit rate increases. Pre-reform average equivalent income (NOK)
in deciles and the corresponding values for increases in equivalent income. Married
couples with children 0-16 years. 1994

Decile Equivalent income Reduction in equivalent Reduction in equivalent
income, income-testing income, income-testing and
rate increase
1 89 875 52 -4709
2 120 295 747 -3750
3 135436 2183 -1 962
4 147 697 3568 -325
5 158 662 4982 1076
6 169 888 6170 2584
7 182727 7286 4215
8 199 012 8029 5586
9 222 466 8677 7132
10 342 266 8666 7 805
Average 176 832 5036 1765

4. Simulations of female labour supply responses

4.1. The responses to taxation

In this section we use the empirical labour supply model presented in Section 2, to evaluate the labour
supply responses of taxation of the child benefit. The estimatesin table 2 are applied in order to
simulate the response for about 300 child benefit-eligible mothers. Application of this model requires
calculations of disposable income for each household corresponding to the different states of labour
supply and the various schemes for the child benefit. The tax-benefit model LOTTE isemployed in
these calculations.

Taxation of the child benefit implies that 1abour supply isinfluenced by two contradictory effects. The
reduction in non-labour income will increase labour supply, since mothers will reduce their con-
sumption of leisure (assuming that leisure isanormal good). The second effect stems from the tax
base extension, which might involve reductionsin marginal post-tax wage income, since some
mothers will be forced into another tax-band. It is normally assumed that female labour supply is
negatively influenced by reductionsin the after-tax wage rate (cf. Blundell and MaCurdy [1998] for
survey of international studies and Aaberge et d. [1995] for responses by Norwegian females).

16



Figure 2 shows the probabilities of choosing various labour market states due to the altered child
benefit regime. Probabilities for both the non-revenue-neutral version and the revenue-neutral version

of taxation are compared to pre-reform probabilities. Most notably, the responses are rather limited.

Figure 2. Simulations of the hours of work distribution under various child benefit schemes
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However, we notice that taxation (only) implies that the probabilities of choosing working hours less
than 12 hours and more than 33 hours decrease dightly, compared to the pre-reform probabilities.
Thus, it is predicted that this reform will imply more part-time work and less full-time and non-
working states. On aggregate, the expected hours of work increase by 0.1 per cent only. This estimate,
however, ignores uncertainty about parameter values and possible selection bias of the sample used in
the simulations.

When redistributing the collected revenue in terms of increased child benefit rates, the overall effect is
areduction in the labour supply. Aggregate expected working hours decreases by approximately 0.4
per cent, since taxation is combined with increases in non-labour income, which induces women to

consume more leisure.

Thus, we predict that taxation of the child benefit as wage income will induce asmall increasein
labour supply. However, if thisreform is made revenue-neutral by redistributing the collected revenue
as increased child benefit rates, we expect a small reduction in labour supply. In other words, taxation
and rate increases, which was shown to be the distributionally beneficia aternative (see Section 3),
will presumably lead to areduction in labour supply. Thisisin line with conventional understanding
about the trade-off between equity and efficiency concerns.
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4.2. Income-testing and labour supply

Asdiscussed in Section 3.3, income-testing is carried out by deducting one-tenth of akronein child
benefit for every krone the family earnsin excess of NOK 250 000. Figure 3 shows that the labour
supply effects are stronger when targeting the child benefit through income-testing, than in the
taxation examples above. The probabilities of choosing longer hours of work decrease under the new
child benefit scheme. Income-testing and increasing child benefit rates (revenue neutrality) is
predicted to reduce the mothers’ labour supply by about 5 per cent, while income-testing (only)
reduces aggregate female labour supply by approximately 3.9 per cent, according to the simulations.
These responses can be converted into substantial reductions in market production.

In other words, when improving the distributional effect of the child benefit scheme through income-
testing, we expect that female labour supply will be substantially reduced. Asfor taxation, the
preferred version of the reform on equity grounds, income-testing and rate increases, implies the

largest reductions in labour supply.

Figure 3. Simulations of the hours of work distribution under various child benefit schemes
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One main advantage of the micro simulation approach is that the distribution of income after |abour
supply responses can be considered. In table 7 we demonstrate how the behavioural adjustments
impact on the distribution of income. We use the revenue-neutral alternative of income-testing,
income-testing and increased rates, as example. Both pre-reform and post-reform income are
calculated as the mathematical expectation of post-tax income. Thisis done by multiplying post-tax
income corresponding to each labour supply interval, by the respective probability of choosing that
interval, and summarising over al intervals. The individuals are ranked according to the same income
definition asintables 3to 6. Thefiguresin table 7 are based on the limited sample of households
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which we have information about the labour supply responses for. Thus, the figures for average

equivalent income in table 7 are different from figures in the tables above.

Table 7 shows that the income reductions are larger in the middle of the distribution. The small effects
in decile 1 and decile 10 result from the arrangement of the income-testing. Since the income-testing
start at 250 000 NOK in family income, mothersin decile 1 are less affected by the reform because
their family incomes are often below 250 000 NOK, regardless of the mother’s choice of hours of
work. These families typically have low male incomes. Similarly, the husbands in the householdsin
decile 10 typically have very high incomes, so high that the child benefit can be totally deducted
against their income. The composite marginal tax rates of the females are then unchanged by the
deduction of child benefit against total wage income for the household. It can also be shown that the
mothers in decile 10 are somewhat less responsive to tax law changes than the others. The average
reduction in equivalent income is approximately one per cent of the income in the reference system.

Table 7. Average equivalent income (NOK) in deciles and the corresponding values for re-
ductions* in equivalent income due to labour supply responses from income-testing the
child benefit. Married couples with children 0—16 years. 1994

Decile Equivalent income Reductions in equivalent income due
to labour supply responses
1 111 166 713
2 133159 1247
3 144 419 2189
4 153 922 2279
5 162 917 2630
6 171192 3049
7 180 945 3109
8 194 767 2527
9 213 456 2309
10 296 224 996
Average 176 217 2105

*The figures are calculated by comparing expected disposable income under the tax law for 1994 and expected
disposable income when the child benefit transfer scheme is altered.

5. Concluding remarks

This study presents a micro simulation framework for analysing means-testing of transfer schemes.
We suggest to analyse thisissue by considering results from non-behavioural and behavioural
simulations on micro data. Thisimpliesthat the behavioura effects of various designs of the child
benefit scheme can be explicitly considered. The mothers’ labour supply responses to aternative child
benefit schemes are simulated under the assumption that choices are discrete. We argue that a discrete
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choice specification represent arealistic depiction of the rather complex job-finding process, as the
individual simplify the choice process by classifying jobsinto different hours of work intervals. It is
shown that the peaks in the hours of work distribution can be interpreted as differing number of job
offers across intervals, under this framework.

From a policy-making perspective, the present analysis offers information about advantages and
limitations of various transfer schemes, with respect to the distributional impact and labour supply
effects. The distributional impacts of the behavioural adjustments are also described. In addition, the
policy-makers might also emphasise the social stigma associated with income-testing, and the effects
on theintra-family distribution of consumption might also be valued. When comparing taxation and
income-testing of the child benefit, we find that the distribution of income among families with
children improves when the transfer isincome-tested, but at the expense of reductionsin female [abour
supply. Taxation of the child benefit has very modest effects on both the income distribution and the
female labour supply.
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Appendix A

Key variablesin labour supply analysis are hours of work and hourly wage rate. Unfortunately, these
variables are not easily measured. In the present anaysis the hourly wage rate is measured by
combining information about annual hours of work obtainable in the Standard of Living Survey and
labour income™ from the Income Distribution Survey. The wage rates for women without work have
been obtained from an estimated wage equation, where log(w) is the dependent variable and years of
education, experience (measured as age minus years of education and minus pre-school years), and

experience squared are the explanatory variables.

The Standard of Living Survey also includes questions about the actual wage rate, either the hourly
wage or weekly, fortnightly, and monthly payments. In order to calculate the hourly gross wage rate
from these questions, we divide the weekly, fortnightly, and monthly payments by hours of work for
the corresponding period.™ Thus, the data contain two sources of deriving wage rates measures. Table
B1 presents average wage rates in intervals (corresponding to the 6 different states in the discrete
choice model) by the two methods of obtaining information about wages. The table revealsthat the
means in each interval differ widely by the two methods.*” The correlation between the two wage
measures is only about 0.25 (when interval 0 is excluded).”® Thislow correlation is below the figures
reported in Klevmarken et al. (1995), who discuss arelated problem in Swedish data.

One of the disadvantages of our method is that the interviews in the Standard of Living Survey were
carried out in January and February 1995, while the income data cover 1994. This, for instance, leads
to a situation in which the estimates on the wage rate for individuals with temporary variationsin the
employment rate, could be biased. For this reason we exclude females who have received
unemployment benefit and those who have given a positive response to the question about strong
variations in hours of work. This has reduced the sample from 586 to 507 subjects. For 490 of these
507 we have observations on both wage measures, and Table B2 provides a comparison. The
correlation coefficient increases from 0.25 to 0.58, when restricting the sample to individuals with a

permanent connection to the labour market.

%5 The unemployment benefit is subtracted from labour income.
16 Assuming that there are 4.35 weeks in a month.
Y The calculations for interval 1 areidentical in the two methods.

18 Since information about the wage rates is missing for some observations we restrict the comparison in Table 3 to females
with non-missing wage rates.
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Table Bl. Comparison of two methods of deriving wage measures. Non-restricted sample
Yearly income (from the Income Weekly, fortnightly, and monthly
Distribution Survey) divided by payments (from the Standard of Living
hours of work Survey) divided by hours of work
Interval | Number of | Mean Minimum | Maximum Mean Minimum | Maximum
obser- value value value value
vations
0 100 72 60 105 72 60 105
1 18 132 1 476 84 4 159
2 107 103 0 262 96 36 958
3 114 99 32 175 88 35 161
4 232 97 1 202 96 11 181
5 15 128 39 249 118 55 225
All 586 96 0 476 91 4 958

Table B2. Comparison of two methods of deriving wage measures. Sample restricted to indi

viduals with a permanent connection to the labour market

Yearly income (from the Income Weekly, fortnightly, and monthly

Distribution Survey) divided by payments (from the Standard of Living
hours of work Survey) divided by hours of work

Interval | Number of | Mean Minimum | Maximum Mean Minimum | Maximum
obser- value value value value

vations

0 71 73 60 105 73 60 105
1 13 120 4 396 84 4 159
2 86 108 26 262 89 36 154
3 96 102 32 175 90 35 161
4 210 100 20 202 97 11 181
5 14 134 39 249 120 55 225
All 490 100 4 396 91 4 225
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