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Abstract

Workers appear to do less unreported work than what is most profitable for them according to
their narrow self interest. We resolve this puzzle by using a model where individuals with
different entrepreneurial talent choose between employment and ownership and between
reported and unreported work. Since unreported work is easier to detect when it is organized, tax
evasion reduces the opportunities to gain from efficient production and vice versa. This trade off
between efficiency and evasion leads to a gap between the individually and the collectively
optimal level of unreported work within firms. Employers therefore ration unreported work in
their firms to ensure the collectively optimal level. We demonstrate that such rationing persist
even when employees have opportunities for unreported work as self employed outside the firms.
In equilibrium, employees are indifferent between jobs with high reported wages in firms with
little unreported work and jobs with low reported wages in firms with more unreported work.
Tax evasion induces an inefficient industry structure, where too much labor is allocated to small,
low productive firms. Using Norwegian data we find that the gap between the willingness to
receive unreported income and actual tax evasion is increasing in firm size --- in line with a key
prediction of the model.
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1. Introduction

A well known puzzle in the tax evasion literature is that people seem to evade too little. Most
people do not evade taxes at all even though expected benefits are much higher than the expected
penalties (Dhami and a-Nowaihi,2007). Several attempts to explain the puzzle focus on tax
morale and socia norms. Y et, to interpret this as an indication of high tax morale may be
misleading as surveys indicate that a majority is willing to evade taxes, while only a small
minority actually does.? Also, while norms against tax evasion do not vary systematically with
firm size and firm productivity, actual evasion clearly does: Workersin large productive firms
tend to evade less than workersin small less productive firms.

We offer a solution to the puzzle, focusing on the labour market choices between
reported and unreported work. Our model has what we denote an efficiency-evasion trade-off,
which means that tax evasion reduces the opportunities to gain from efficient production and
vice versa. Thistrade-off builds on the premise that unreported work is easier to detect wheniitis
organized. Since the utilization of scale and specialization raises the risk of detection, itis
difficult to do unreported work as efficiently as reported work. Moreover, when it is organized,
unreported work by one employee increases the probability of detection for hisfellow workers.
As aresult, employees are offered less unreported work than they want by their employer. We
demonstrate that this rationing of unreported work survive even if self-employed unreported
work or shadow employment is an option.

The reason why rationing of unreported work in firms can persist in equilibrium is that

peoples’ entrepreneurial talent differ: A worker’s efficiency is determined by his employer’s

2 Although experimental studies clearly demonstrate that moral and social considerations matter (Alm et al 1995 and
Fortin et a 2004), the effects seem to be too weak to explain the gap between people’ s optimal and actual evasion.
For example, in our Norwegian survey data, two thirds of the respondents say that they are willing to receive income
that is not reported. 87 percent report that they believe tax evasion to be generally accepted by others. At the same
time, only 16 percent report that they have actually received unreported income over the last 12 months.



entrepreneurial talent when he works for the firm but by his own entrepreneurial talent if he
become self-employed. As aresult, a person with low entrepreneuria talent may earn more from
reported work for atalented owner, than from unreported work as self-employed. The efficiency-
evasion trade-off also leads to more unreported work per employee in the smaller and less
efficient firms. Since unreported work is more difficult to detect the smaller the scale, it makes
low productive firms more profitable relative to high productive firms. Asaresult, it induces an
inefficient industry structure, where too much labor is allocated to small, low productive firms. If
this mechanism is economically significant, even a so-called non-distortive tax becomes
distortive as efforts to evade the tax create inefficiencies in labor allocation.

To make our claims precise we combine elements of the Allingham-Sandmo (1972)
portfolio model and the Murphy-Shleifer-Vishny (1991) occupationa choice model where
individuals differ in their ability to organize their own enterprises. Our paper belongsto a
growing number of studies of tax evasion in labour markets, starting with the pioneering works
by Sandmo (1981) and Cowell(1985). Later studies have incorporated the effects of the shadow
sector (Boeri and Garibaldi, 2005, Fugazza and Jacques, 2003, De Paula and Sheinkman, 2008),
different attitudes towards risky entrepreneurship (Pestieau and Possen, 1991), matching frictions
in the market for unreported work (Boeri and Garibaldi, 2005, and Kolm and Nielsen, 2005) and
more explicit involvement of the employers (Tonin,2007). The organization of unreported work
isnot an issue in these studies, whileit is at the centre of our attention both theoretically and
empiricaly.

In the empirical part of our paper we use Norwegian survey data of employed workers
from 1980 and 2003 to test the key predictions of our model. In these surveys employees are

asked about their willingness to take unreported income and about their actual performance of



unreported work. We demonstrate that the answer to the willingness-question can be used as an
indicator for what individuals consider their personally optimal tax evasion and thus their supply
of unreported work. Differences in the answers to the willingness-question and to the question on
actual reported tax evasion may distinguish between people’sindividually optimal level of tax
evasion, i.e. their supply of unreported work, versus their opportunities for tax evasion. A key
prediction from our theoretical model is that the gap between willingness to take unreported
income and actual tax evasion isincreasing in firm size. To test this prediction, we investigate to
what extent the pattern of the willingness to take unreported income differs from the pattern of
actual tax evasion across firms of different size.

In section 2 we present our theoretical model and derive the key predictions. In section 3
we discuss how the tax evasion puzzle can be explained in our labour market framework. Section
4 demonstrates how the shadow labour market |eads to an inefficient allocation of [abour. In
section 5 we present the data and our empirical model. We test the key predictions from our

theoretical model. Section 6 concludes the paper.

2. Tax evasion in firms and the shadow labour mar ket

Each employer controls the amount of unreported work in his firm, but not the unreported work
his employees do outside the firm. If an employer restricts unreported work within hisfirm, his
employees may take unreported jobs for other employers or organize unreported work as self-
employed. A crucia assumption isthat the productivity of each individual is determined by the
entrepreneuria talent of his employer if heis an employee and by his own entrepreneuria talent
if heisself-employed. The entrepreneuria talent determines who becomes an entrepreneur and

who becomes an employee. Also, entrepreneurial talent determines whether an owner runs a



registered firm or a shadow firm. A shadow firm is defined as firms with no reported income.
The demand for labour from shadow firms determines the opportunities for unreported work

outside the registered firms, i.e. in the shadow |abour market.

The model

If an individual with entrepreneurial talent 0 organizes afirm with n workers, output per worker
isa(n;0) , wherea, (n;0) > 0. Talent is distributed on the interval [o, 5] , with density f (9)and

cumulative distribution function F (6) . The owner’ stalent is afixed factor of production. Hence,
the average productivity of his employees a(n;0) isfirst increasing and thereafter decreasing in
the amount of labour n. The output price is exogenous and normalized to one, such that output
per worker is also gross revenue per worker. Individuals are risk neutral and care only about the
net expected income, not whether the income is reported or not. All individuals, including firm
owners, supply the same total number of work hours. The number of work hours per individual is
normalized to one, such that n is aso the total number of work hoursin the firm.

The unreported work in a firm has the same productivity as the reported work, and for
convenience we assume that the output price is aso the same. Assuming alower output price for
unreported work would of course reduce the gain from such work but would not alter our main
results. Hence, an hour of unreported work in the firm yields revenue a(n; ) per unit of labour.
Let u be the firm’stotal unreported income, whereu < A(n;0).

To focus on the main issues we assume that profit and wages are taxed at the same flat
ratet. Thisallows usto disregard the incentives to shift unreported income between firm and
worker due to differencesin tax rates. We also abstract from the choice between work and

leisure by assuming an inelastic labour supply of N workers. In our model, inelastic labour



supply implies that the tax itself does not create inefficiencies, and so without tax evasion the
economy is socialy efficient.

We assume that the probability that the tax evasion is detected is an increasing, convex
function of the amount evaded. Let u be the amount evaded in afirm. The probability that the

evasion is detected isthenq(u) , whereq'(u) > 0andq"(u) > 0. If the evasion is detected, a

penalty tax rate 7 > 1is paid on the evaded taxes, tu.

Tax evasion in firms
The firm offers jobs with reported wage w and afraction « of the unreported income per
employee, u/ n. The employee pays the tax ratet on his reported income, and with probability

g(u) he pays apenalty rtau/non hisunreported income. His net expected incomeis then
@-tHw+a u (1—-qgtr) . We assume that there is a competitive market for labour, and that all
n

workers are equally productive in the same job. To attract workers, the combination of reported
wage w and unreported income au/ nmust give a net expected income that equal s the net

expected income in alternative jobs, denoted y . Thisimplies

1 [y—aﬂ(l—qtr)} 1)

YT n

The higher the unreported income per worker, the lower is the wage w the firm needs to pay for
the reported work. The unit labour cost isindependent of how the unreported work is shared
between workers and firm. For example, an increase in the employees' share a of the

unreported income will be offset by a decrease in the reported wage w to keep y unchanged.?

3 For sufficiently high U/ N, either wis negative or a <1. In any case, the firm receives part of the unreported
income. With equal taxes on profit and labour, however, this has no consequences for the profit, as shown below.



The net expected profit of thefirmis
= (1-t)[ A(n;0) —u—wn]+ (1) (1-q(u)tr)u (2)

Inserting (1) into (2) and rearranging yields
27U, y) = (1—t)[A(n; 9)—1—i’t n}r(l— q(u)z)tu 3)

Thefirst term isthe firm’s net income if the entire output is reported. The second term isthe
expected net gain from the unreported output u. The sharing parameter o does not enter (3), i.e.
it does not matter for the profit or for the firm’s choice of u and n. With equal tax rates on labour
income and profit, a change in the division of unreported revenue between the firm and the
worker does not change the profit.* In the following, we reason asif « =1, i.e. asif the
employees get the entire unreported income. Aslong as there is not a systematic, positive
relation between firm size anda , however, al our results remains even if the firms choose
different valuesof « .

The owner maximizes his income by maximizing the profit 7 (u, n) with respect to uand n
under the constraintu < A(n;0). The firms can be divided in two groups, the registered firms
and the shadow firms, depending on whether or not the constraint u < A(n;6) binds. We define a
registered firm as one that finds it optimal to report some income, i.e. the constraint u < A(n; 0)

does not bind. Similarly, we define a shadow firm as one that reports no income, i.e. the

constraint u < A(n; 0) binds. The shadow |abour market is the jobs in these shadow firms.

* With a progressive tax function tw— B on labour income and flat tax rate t_<tonprofit, @ =lisoptimal.
However, having different marginal tax rates complicates the analysis without adding insight.



Registered firms

The constraint u < A(n;6) does not bind for aregistered firm and so maximizing (3) with respect
to u and n gives the two first order conditions

qu)+uq'(u)=1/7 4
1-t)AMmO) =y ()
Equation (4) determines the optimal amount of unreported work in aregistered firm,u’, asa
function of the penalty tax rater only, i.e. u” =u’(r) . Since q'(u) > 0andqg"(u) > 0, U'is
decreasing int . Equation (5) determines the optimal employment n" asafunction of y, t and @,
i.e.n =n(y;t,0). Thetax evasion decision does not affect the employment decision. The
reason is that although afirm’s labour costs are lowered by the unreported work, their marginal

costs are not, since the marginal work isreported. Since A, (n;0) <0, itisimmediate thatn’is
decreasing iny and t. Moreover, A, (n;0) > 0 impliesthat n"isincreasingin®, i.e. the optimal

number of employeesis higher the higher the entrepreneurial talent of the owner.
It isastylized fact that evasion per worker islower in large, productive firmsthan in

small, low productive ones. Our model predicts this result:

Proposition 1

The larger the firm, the lower is the unreported income per worker.

® The reason why u does not depend on the tax rate is that the penalty tax is levied on the evaded taxes such that the
penalty increases in proportion to the tax rate.
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Since the total unreported output u’ is independent of @ while employment n' increasesing, the
unreported income per worker — is decreasing in6 . ® Hence, afirm will have alower
n

unreported income per worker the higher its employment (and production).
The firm register if the optimal evasion u is below the optimal production, i.e. if

u< A(n;0). Since u isindependent of &while A(n;0)isincreasingin®, the constraint binds for
0 below acritical valued determined by

A(n*(y,t;é);é):u*(r) (6)
Consequently, owners with an entrepreneurial talent above a critical value 6 will run registered

firms, while owners with entrepreneurial talent below 6 will run shadow firms. 0 isincreas ng
inyandt.

Since the probability of detection in each firmisincreasing in total unreported output,
more unreported work by one employee increases the probability of detection for all workersin
the firm. When the registered firm determines the optimal unreported output it internalizes these
external effects. The employer chooses evasion per worker to maximize the collective net gain
from evasion. The margina gain should then be equal to the increase in the expected penalties
for al the employeesin the firm. As aresult, each employee’ s margina gain from evasion
exceeds his marginal expected penalty. Each employee would choose evasion such that the
marginal gain equals the increase in his own expected penalty, disregarding that he also increases
expected penalty for other workers. Consequently, an employee prefers to evade more of his

income in the firm than his employer allows him to.

®If o varies between firms, it is of course possibility that alarge firm has a higher unreported wage au /n thana
small firmif « issufficiently higher inthe large firm. However, as long as there is no systematic positive relation

between firm size and ¢¢ , the unreported wage au’ /n will on average be lower the larger the firm.



Theindividual’s marginal gain from evasion ist. If he takes the total evasion as given, his
marginal expected pendty isq(u’)tr —u,q'(u’)tr . Since u’ does not vary with firm size, the
individually optimal evasion does not vary with firm size either. However, the unreported

income per worker u” / n" isdecreasing in firm size. The gap between hisindividually optimal
evasion and the evasion heis alowed by the firm is therefore decreasing in firm size. To

conclude:

Proposition 2
Unreported income per employeein afirmislower than the individually optimal amount. The
gap between the individual’ s optimal amount of evasion and his opportunity for evasion in the

firmisincreasing infirmsize.

The proof isin appendix A.

Shadow firms

Owners with entrepreneurial talent below 6 run shadow firms, where no income s reported.

Inserting u = A(n; ) into (3), the profit can be written as
7° =[1-q(A(n;0))tr | A(;0) — yn (7)
The optimal employment is determined by the first order condition

[1-(a+a'()VAM;0) )tz | A (n;0) =y ®

10



From (8), the demand for labour from a shadow firm can be written asn® = n°(y,tz;0) , where n®
isdecreasinginy,r andt.’

The lower the entrepreneuria talent 0 of the owner, the lower is the profit of hisfirm.
Individuals with entrepreneurial talent below acritical valued° cannot run a firm with positive
profit and therefore become employees only.? The talent 6° of the marginal shadow firm owner
isdetermined by z° =0, i.e.

7 :[1—q(A(nS;90))tr]A(nS;eo)—yns -0 (9)

Since n*isdecreasinginy,z andt, #%isincreasinginy andtr,

Labour market equilibrium
Total supply of labour is constant and equal to the total number of individuals, N°. The total

demand for labour is the sum of work hours demanded from registered firms and shadow firms.
As shown above, individuals with talent above 6° become firm owners, those with talent
between 6°and 6 run shadow firms, and those with talent of at least 6 run registered firms. 6

and 0° are given by (6) and (9). Equilibrium between supply of and demand for labour isthen

) 0
N= [ n(y.tz;0)dF(©0)+ j n"(y,t;0)dF (6) (10)
0°(y,tr) o(yt,r)

” We cannot sign the effect of @ on employment, but total production goes up as 6 goes up.

8 In our set-up, all individuals supply one unit of labour, whether or not they are firm owners and so all individuals
use alternative cost y on their own labour.

° Alternatively, we might define the supply of Iabour as the total employee hours, i.e. total work hours N minus the
number of hours the firm owners work for themselves, i.e. in the firm they own. Correspondingly, total demand is
the sum of the owners' demand for work hoursin excess of their own. In this aternative, total supply of labour is

increasing in w. The equilibrium value y* is of course independent of which of the two definitions we use.
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We show in appendix A that the total demand for labour is decreasing in the net expected labour
incomey. The equilibrium condition (10) determines the net labour incomey, which in turn
determines the allocation of labour and thereby the number and size of firms. It also determines

the fraction of shadow firms.

3. A labour market explanation for the tax evasion puzzle

Proposition 1 suggest that it is optimal for employers to ration the unreported work in the firm:
Consequently, the marginal gain from evasion seems higher than the marginal cost for an
individual employee. However, we have shown that the rationing solves the problem that each
individual employee disregards the effect his evasion has on the expected penalty of hisfellow
workers. Still, one may ask how such rationing of unreported work can be sustained when the
employees have access to shadow work outside the firm: They may work unreported in the
shadow firms or as self-employed. The reason they may not take these opportunities for shadow
work is that the equilibrium net labour incomey isindependent of the combination of reported
and unreported work. For example, an employee gains nothing from part time work as employee
in ashadow firm rather than full timein aregistered firm. An aternative to work unreported in a
shadow firm isto work unreported as self-employed, i.e. to start up a shadow firm. As self-
employed, the individual’ s productivity depends on his own entrepreneuria talent, while his
productivity as an employee depends on the entrepreneurial talent of his employer. The
productivity of aworker employed by atalented owner may be higher than if he runs his own
business. In our model, individuals with entrepreneurial talent below 0° earn more from reported

work for atalented owner, than from unreported work as self-employed.

12



Our model predicts that the average income for those who work unreported is higher than
for those who do not. Again, thisis not a puzzle, but easily explained once we distinguish
between labour income and rent on entrepreneurial talent: In equilibrium, individuals who earn
more than the labour income y on unreported work as self-employed do so because their
entrepreneurial talent is high. The higher hourly income of the self-employed is the rent on their
entrepreneurial talent, not asign that there is a gain from arbitrage in the market for shadow

work.

4. | nefficient labour allocation

With inelastic labour supply, taxes do not distort the alocation of labour if thereis no tax
evasion. With tax evasion, however, they do. Tax evasion lowers the marginal cost of labour in
shadow firms and leads to entry of new shadow firms, such that the demand for labour from the
shadow labour market goes up. As aresult, labour isreallocated from registered firms to shadow
firms. Thisreallocation lowers total output since the marginal product of labour islower in the
shadow firms than in the registered firms.*

The negative effects of on labour allocation is stronger the higher the tax rate. A higher
penalty tax worksin the opposite direction. A higher penalty tax makes evasion less profitable,
and as aresult more firms register. On the margin, this does not affect the demand for labour.
However, a higher penalty tax also lowers the demand for labour in all shadow firms without

changing the demand for labour from the registered firms. As a consequence, the total demand

19\\e cannot determine whether the number of firms goes up or down with tax evasion. On the one hand, tax
evasion makes the marginal firm more profitable. On the other hand, the higher labour income y reduces the profit.

13



for labour goes down and leads to alower equilibrium value of y. Thereductioniny leads to

higher employment in registered firms and a higher total output™.

Proposition 3
Tax evasion leads to an inefficient allocation of labour and therefore lower total output. Total
output goes up with a higher penalty tax, and down with a higher tax rate.

The proof isin appendix B.

One implication of Proposition 3 isthat taxes create inefficiencies even if there are no distortions
from the taxes themselves. The reason is that taxes encourage tax evasion, which lowers the

marginal cost of labour in the least productive firms.

5. Evidence

In this section we investigate empirically two key predictions of our theoretical model:
Proposition 1 predicts a negative relation between unreported work per employee and the size of
the firm. Proposition 2 predicts that the gap between aworker’s optimal amount of unreported

work and the amount permitted by the employer isincreasing in firm size.

Data
The datais taken from two of the Surveys on the Hidden Labour Market (SHLM), which are
surveys of arepresentative sample of the adult population with focus on unreported work. The

surveys are collected as postal interviews by the Market and Media Institute on behalf of the

! 5o far, we have ignored audits based on the individual’ s reported income. However, most tax agencies audit
individuals with an income that appears too low, given their observable characteristics. In the appendix we consider
this case, and show that our main results are unatered.
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Frisch Centre for Economic Research and the Department of Economics at the University of
Oslo. We use the 1980 and 2003 waves of SHLM since in both of these years employed
respondents are asked about the size of the firm of their regular employment. The response rate
was 73 and 58 percent in 1980 and 2003 respectively. We limit our sample to employed
respondents in the age group between 18 and 64 year of age with valid observations on the
variables used in the analysis.

In the questionnaire the individual is asked about his willingness to receive unreported
income and about his actual unreported work the last 12 months. Two dummy variables,
“Willing” and “Unreported”, are given the value 1 *2. In table 1 we show the summary statistics
of these two variables. We note that while there has been a considerable decline in both the
willingness to receive unreported income, and the actual performance of unreported work, the
ratio between willingness and actual performance has increased from 3.1 in 1980 to 5.3 in 2002.

The survey contains information on the human capital variables gender, age, and
educational level. Respondents are al so asked about their perceived probability of being detected
if they receive unreported income and to what extent they believe that others accept tax evasion.
We also have information about their pay in their regular job. Several of the variables are
reported in brackets (see table 1), for instance hourly pay. These variables (with the exception of
firm size) are transformed into continuous variables using the midpoints of each bracket. Firm
sizeisreported in brackets in 1980, and as a continuous variable in 2003. We create dummy

variables according to the 1980-intervals for both years. Summary statistics of the key variables

12 Thereis a problem of comparing the willingness-answers between the two surveys, since “do not know” was an
option in 2003 but not in 1980. In the empirical analysis, we allocated the “don’t know” -group in 2003 randomly to
willing/unwilling to increase comparability between the two years. 50/50 allocation is very close to the proportion in
the 2003 sample that did reveal a preference (51/49). As arobustness check, we have run the all the models reported
in Tables 2 and 4 below, excluding the “don’t know” category in 2003 from the analysis. The results below also
hold when we use this limited sample, with the exception of some of the level comparisons between 2003 and 1980
which may obviously be affected. We retain the full sample in the analysisin order to make the comparison between
the two years as good as possible. Results for the limited sample are available from the authors on request.
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in the sample are given in table 1, where we also provide a description of the distribution of
respondents on size categories.
[Table 1 in around here]

The surveys contain several measures of individuals norms regarding tax financing and
income inequality, which we will use to identify the “willingness-equation”. In 1980 the
respondents were asked if they agree that the present level of taxesis necessary to finance the
welfare state and if it is understandabl e that people do unreported work. In 2003 the respondents
were asked if they agree that income inequalities should be small and that income inequalities
due to factors outside one's own control should be removed. These variables are transformed

into dummy variables, taking the value of 0 in the year they were not asked.

The probability of doing unreported work declines with firm size.

We test proposition 1 by analysing the relationship between the probability that an employed
individual has done unreported work during the last 12 months and the size of the firm where he
has his regular employment. In Table 2, we report the estimated coefficients of probit models of
the probability of having done unreported work. To alow for aflexible specification, we use
dummy variables for each of the firm size categories. Model 1 provides the unconditional size
effect. We find that the probability of unreported work is smaller in larger firms. In particular,
the probability is smaller in firms with more than 10 employees and even smaller in firms with
more than 100 employees. There appears to be adrop in the unconditional coefficient for firms
with more than 500 employees. To show that the size effects are economically significant as well

as statistically significant, figure 1 provides the fraction of employeesin the different size
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brackets that have done unreported work during the last 12-months. These fractions correspond

to the coefficients in model 1 of table 2.

Figure 1. Share of employees who has done unreported work last year
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Of course, the raw averages presented in model 1 and figure 1 may be aresult of factors we have
not accounted for, such asindustry, individual characteristics, probability of detection, norms
and wages. Table 2 provides the result from four additional models where we include these
factors. In model 2 we include industry dummies. In model 3 we include individual
characteristics like gender, age, and education. These factors explain alot of the variation in
unreported work, but accounting for these factors does not lead to a significant change in the
estimated firm size effects.

[Table 2 around here.]

The size effect could simply be areflection of the individual’s response to a higher
perceived probability of being detected by the tax agency in larger firms. Furthermore, it is
possible that perceptions of other people’ s norms are different in large and small firms. We

control for these factors by introducing subjective measures of the probability of detection and of

17



the perception of other peoples norms towards tax evasion in model 4. Both the perceived
probability of detection and the beliefs about other peoples norms have a strong impact on
actual performance of unreported work, and the signs are as expected. However, the firm size
effect remains even stronger after controlling for these subjective factors. This suggests that there
is no significant correlation between the probability of detection and firm size, aresult that is
consistent with the theoretical model where the probability of detection turns out to be equal
across firmsin equilibrium. In the last model, we ask the question if the size effect issimply a
direct supply response to higher wages in larger firms. We control for human capital variables
and industry, which also reflect individual productivity. The effect of the hourly wage variable
should therefore be interpreted as conditional on human capital. Theindividual’s perceived
marginal tax rateis also included in the regression. It turns out that hourly wage has no
significant effect. The marginal tax rate shows up with a negative coefficient. Again, firm size
effects prevail.

There appears to be a pattern in the size coefficients, and tests (not shown) reveal that
thereis no significant difference between size groups 1 (the reference group) and group 2,
between size group four, five and six, and between the size groups above 100 employees. We
therefore provide aless flexible specification to increase the degrees of freedom in the model. As
shown in table 3, we can distinguish between the probability of unreported work among
employees in the very small firms (1-6 employees), firms with 7-10 employees, firms between
11 and 100 employees, and the larger firms with more than 100 employees.

[ Table 3 around here]

As arobustness check we a so present two cuts in the sample. Oneis a public/private

split and the other is according to the year of observation. We find smaller and less significant
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effects in the public sector than in the private sector, aswell asin 2003 versus 1980. In both of
these sub-samples employees have a much lower probability of doing unreported work
(accounted for industry and year dummies in the pooled specifications). Furthermore, the
patterns revealed by the point estimates are quite similar, and the differences between the sub-
samples are not statistically significant for any of the size ranges. For this reason, and because of
the small share of individuals who do unreported work and the fairly small sample sizes, we
continue to use the pooled specifications.

We have now provided specifications that control for the most relevant supply factors
that should affect the individual’ s willingness to do unreported work. Perhaps with the exception
of regular wage and marginal tax, all these variables show up with the expected sign. Still, firm
size has alarge effect on the probability of doing unreported work. This result strongly suggests
that the employees opportunities for unreported work are smaller in larger firms. However, the
empirical model in this section may be thought of as areduced form model, and we face a
standard identification problem of distinguishing between the employees’ notional supply and
the actual opportunities for unreported work. In the next section, wetry to solve this
identification problem, and thereby also to provide an empirical test of proposition 2 in our

model.

The gap between willingness and actual unreported work

Proposition 2 predicts that the gap between the optimal level of unreported work for the
individual worker and his opportunities for unreported work provided by the employer is
increasing in the size of the firm. In the following we test this proposition, but first we spell out

our empirical strategy.
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The data give us observations of individuals, not firms. Hence, we have to use variables
related to the employment relation of the workers as firm indicators. Asin most empirical studies
in economics, the results in table 2 are not based on separate observations of supply behaviour
and of opportunities (demand) for unreported work, but only on the market outcome. This
implies that we have a standard identification problem. Furthermore, we need to deal with issues
of rationing and selection in our empirical framework, since our model predicts a gap between
the individua’s optima amount of unreported work in the firm and his opportunities for such
work in the firm. We therefore start by presenting a simple index model of latent supply and of
opportunities based on our theoretical model, and then go on to explain how they are related to
the observations in our data

Worker i’ s latent supply of unreported work is given by u; in our theoretical model. This
isthe optimal level of unreported work by the individual, conditional on al other workers
following the employer’s optimal level of evasion withinthefirm: u’ /n". Welet thislatent

supply be represented by: y.* = a + X8 +u,where subscript i is suppressed for convenience. The

vector xs includes factors that affect the supply of unreported labour like the perceived
probability of being caught, the punishment for tax evasion, norms and so on. The index function
is normalized such that the worker iswilling to supply unreported work if ys > 0 and unwilling
to supply this kind of work if ys < 0.

Consider next the opportunities for unreported work for worker i. As detailed in
the theoretical section, employers may rationally restrict their employees opportunities for

unreported work. The workers' opportunities are determined by the firm’s optimal level of

unreported work, divided by the number of workers (u” / n" in our model). Asaresult of the

externality between workers within the firm, the optimal level of unreported work for the firmis
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lower than what each individual would prefer for themselves, given the level of unreported work
of all the others being determined by the firm. The firm’s optimal level of unreported work per

employee provides us with an opportunity equation: y,* = a+ x,b+u, , where the x vector now

includes factors that influence the agreed wage, like the probability that the firm is caught and
the expected punishment. We use industry indicators as proxies for differences in technology and
organizational design affecting the benefits of using unreported labour. Following proposition 1,
the fraction of workers that is given the opportunity to do unreported work is negatively related
to firm size. The opportunity-equation should therefore include firm size. The firm provides
opportunities for unreported work for worker i, if y4 > 0 and does not provide the opportunities
if yg < 0.

We assume that E(ui]x) = 0 and Var(u;) = 1 for i= d, sand that Cov(ug, Uy = p. This
means that we allow for a correlation between the error termsin the two equations. Correlation
may arise from several factors. For instance, we do not observe the implicit wage for unreported
work that would have been redlized if the parties had reached an agreement. Stochastic
components of thisimplicit wage would enter positively into the supply equation and negatively
into the opportunity equation. On the other hand, if “willing” individuals are selected into
occupations where there are more opportunities for unreported work than in other occupations,
there will be a positive component in both error terms, and a positive correlation occurs. The sign
of the correlation is entirely an empirical question, and of course also dependent on what factors

are included in the observed x-vectors.
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Disentangling the factors determining supply and opportunities

We estimate the indexes of latent supply and opportunities using the following two questions
from the surveys™:

1.* If possible, would you be willing to receive income without reporting it to the tax authorities”
Willing =[Yes, NoJ

2. “ Have you, during the last 12 months, performed work where the incomeis not (or will not
be) reported to the tax authorities?” Unreported Work =[Yes, NOJ

If an employee answers “yes’ to the question about willingness to receive unreported income,
but “no” to the question about actual performance of unreported work last year, we conclude that
the worker has limited opportunities for unreported work in the firm. We use this assumption to
estimate the gap between the employees’ “supply” of unreported work in the firms, and the
employers “demand” for such work.

Thefirst question identifies the parameters of the supply index. The second question
identifies parameters of the opportunity equation, conditional on being willing. There are four
possible outcomes of the two latent variables. However, our data are censored, since we cannot
observe the opportunities for unreported work when the worker is not willing to supply such
work. In our data, we can therefore only distinguish between three situations:

[1] ys>0& yq > 0. Wefind willing (Y es) and unreported work (Y es).

[2] ys> 0 & yq<0. Wefind willing (Y es) and unreported work (No).

[3] ys < 0. Wefind willing (No) and unreported work (No).

Our modelling strategy™ is to use the contrast between situations 1 and 2 to estimate the

opportunity function, and to use the contrast between situations[1, 2] and 3 to estimate the

13 See table 1 for descriptive statistics.
14 See Osterbeeck (1998) who uses a similar modelling strategy to analyse the market for firm-provided training.
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supply function. Since the data are censored, and the two latent equations possibly correlated, we

use a bivariate probit model with selection.

| dentification issues
In this section we discuss under what assumptions we can identify the demand- and supply-
equation. First, we need that the answer to the “willing”-question can be used as an indicator of
supply. Clearly, the 