
dence indicates that, in many contexts, individuals understand qualita-
tively how their tastes will change with time or circumstances, but sys-
tematically underestimate the magnitudes of these changes. In particu-
lar, people tend to exaggerate the degree to which their future tastes will
resemble their present ones.

An example of a projection-bias experiment illuminates the nature of
the bias. In Daniel Read and Barbara van Leeuwen (1998), two hundred
workers were asked to choose between a healthy snack (fruit) and an un-
healthy snack (candy, nuts, chips) that they would receive, free of charge,
a week later (cited in Loewenstein, O’Donoghue, and Rabin 2003). The
workers were told that their snack would be delivered either in the late
afternoon, when they should be hungry, or just after lunch, when sati-
ated. Some workers were asked to make this advance choice in the after-
noon, when they were hungry, and the remainder were asked just after
lunch. Table 3.1 describes the workers’ choices based on their current
and anticipated future states of hunger.

Those who anticipated being hungry when the snacks were to be de-
livered were more likely to choose the unhealthy snack if they were hun-
gry when the question was asked. The same is true of those who antici-
pated being satiated.The current state of hunger, then, appears to
influence predictions about future preferences. Those who are currently
hungry, and who presumably have a greater taste for the unhealthy
snack, appear to project their current tastes onto their future ones.5 The
respondents are aware that their preferences depend on their current
state. For example, the currently hungry choose the healthy snack more
often when they anticipate being satiated. They seem, however, judging
by the choices of the currently satiated, to seriously underestimate the
change in their preferences.

Alternative Biases and Public Policy

Returning to our three examples from the behavioral economics litera-
ture, we now consider how optimism and projection biases might influ-
ence behavior and therefore public policy design.
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Table 3.1 Subjects Making an Advance Choice of an Unhealthy Snack

Future State

Hungry Satiated

Current Hungry 78% 56%
State Satiated 42% 26%

Source: Data reprinted from Read and van Leeuwen (1998, 198) with permission from
Elsevier.



Method

Seventy-eight subjects completed the questionnaire. Their ages ranged
from nineteen to sixty-four (median forty), and 18 percent were male.
The questionnaire began as shown in figure 4.1:
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Figure 4.1 Statistics of the Three Groups

Tax and spend: We are interested in how you think government expenditures
should affect the distribution of income taxes. All governments spend money en-
forcing their own laws and regulations. Many other expenses are optional. We
are concerned here with five categories of spending: nationaI defense; basic
health care; basic education; social security; and “all other functions” (law en-
forcement, etc.). For purposes of these questions, assume:

• The government spends the same amount on each of the five categories.

• The national government pays for all of these services, if any government
does.

• The government contributes to a regional defense force (in the “other func-
tions” category), so it does not absolutely need national defense.

• Otherwise, the country is like your own country in standard of living.

• The government pays $2,000 each year for each good or service for each
household.

• If the government does not provide health care, education, or social security,
people must pay at least that much on their own.

Each screen shows several possible distributions of income tax among three
groups of households: low, middle, and high pre-tax household income. (We ex-
clude a small proportion of households that have little or no income, pay no tax,
and receive some sort of assistance.) The three groups have the same proportion
of all the pre-tax income. You see the average tax for each group. Here are some
statistics for the three groups (approximately correct for the United States):

Low Middle High

Percentage of all income 33.3% 33.3% 33.3%
Percentage of households in group 60% 30% 10%
Average annual household income $20,000 $50,000 $130,000

Government can redistribute money from those with high incomes to those with
low incomes. It can have a negative tax, in which it gives money to some people in
order to accomplish this redistribution. Negative taxes are shown as bars to the left.

Source: Authors’ compilation.
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Figure 4.2 Fairest Distribution of Income Taxes

In this case, suppose the government provides:

• NATIONAL DEFENSE 

• BASIC EDUCATION 

• ALL OTHER FUNCTIONS OF GOVERNMENT

But the government does not provide:

• BASIC HEALTH CARE 

• SOCIAL SECURITY

When the government does not provide a service that people must pay for
themselves, the extra annual household cost is $2,000, regardless of income. How
much extra will each household have to pay per year, on the average, because of
what the government does not provide in this case? (Pick the closest.) $0   $2,000
$4,000   $6,000

Which of the following is the fairest distribution of income taxes among the
three income groups, in this case? [A button was provided next to each of the six
distributions.]

Top 15% ����������������
Middle 15% ����������������
Bottom 15% ����������������

Top 20% ���������������������
Middle 15% ����������������
Bottom 10% �����������

Top 25% ��������������������������
Middle 15% ����������������
Bottom 5% ������

Top 30% �������������������������������
Middle 15% ����������������
Bottom 0%

Top 35% ������������������������������������
Middle 15% ����������������
Bottom –5%           � � � � 

Top 40% �����������������������������������������
Middle 15% ����������������
Bottom –10%     �������

Source: Authors’ compilation.
Note: The average annual pre-tax incomes of the three groups are, respectively,
$130,000, $50,000, and $20,000.

A typical screen is shown in figure 4.2:
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Figure 4.3 Response Options for Experiment 3

Here is the extra cost that each of the three income groups must pay as a result of
what the government does not provide.

Top $5,000 �������
Middle $5,000 �������
Bottom $5,000 �������

Which of the following is the fairest distribution of income taxes among the three
income groups, in this case? (All raise the same total amount.) 
Flat tax in dollars (everyone pays the same number of dollars):

Top $5,769 ��������
Middle $5,769 ��������
Bottom $5,769 ��������

Flat tax in percent (everyone pays the same percent):

Top $18,750 �����������������������
Middle $7,500 ����������
Bottom $3,000 ����

Graduated, varying in amount of graduation and position of middle group:

Top $25,000 �������������������������������
Middle $7,500 ����������
Bottom $2,000 ���

Top $31,250 ��������������������������������������
Middle $7,500 ����������
Bottom $1,000 ��

Top $27,500 ����������������������������������
Middle $10,500 �����
Bottom $4,000 ���������

Top $37,500 ����������������������������������������������
Middle $7,500 ����������
Bottom $0

Top $33,750 �����������������������������������������
Middle $10,500 �������������
Bottom –$600        �

Top $43,750 ���������������������������������������������������
Middle $7,500 ����������
Bottom –$1,000 ��

Top $40,000 �������������������������������������������������
Middle $10,500 �������������
Bottom –$1,600        �
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Figure 4.3 Continued

Graduated, lowest group pays zero. (Note: These may be identical to
distributions listed earlier. If so, they are equivalent answers.)

Top $37,500 �����������������������������������������
Middle $7,500 ���������
Bottom $0

Top $31,875 ���������������������������������������
Middle $9,750 ������������
Bottom $0

Source: Authors’ compilation.

When the display of amounts was not presented, subjects were simply
reminded of the three average income levels. In the percent condition,
the amounts were identical but expressed as a percent of income.

Results

We first discuss the results concerning graduation. Then we examine the
strategies that subjects used.

Graduation: Sensitivity to Units and Cuts First consider the results con-
cerning graduation, which replicated and extended the results of Exper-
iment 2. We measured graduation as the difference in percent between
the high and low income groups for the chosen option. Graduation was
higher when the units were percent (21.9 percent) than when they were
dollars (18.2 percent; t78 = 4.42, p = 0.0000); we confirmed the metric ef-
fect that we had found earlier (McCaffery and Baron 2003, forthcoming).
The display of costs had no effect on graduation and did not interact
with dollars versus percentage.

As the number of cuts increased, graduation decreased (t78 = 3.47, p =
0.0009, for the slope of the function relating graduation to number of
cuts). The means of graduation were 21.2 percent, 21.2 percent, 19.0 per-
cent, and 16.0 percent, respectively, for no, one, two, or three cuts. This
effect resulted from the fact that graduation of the last two options (those
with the low group getting exactly zero tax) is lower when the number of
cuts is greater. Subjects who chose those options apparently caused this
effect. (We discuss this later.) When these options (and the first option, a
flat dollar tax, which would have the reverse effect) were assigned a con-
stant graduation level, graduation showed a small and nonsignificant in-
crease with more cuts.

In sum, the results were consistent with those of Experiment 2, in
which subjects essentially ignored the distributional effects of the cuts.
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Figure 4.4 Subjects with a Maximum Graduation Greater than 30 Percent

Source: Authors’ compilation.
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and 29 percent of the responses to the test questions indicated contin-
ued misunderstanding.

For the same set of selected cases (test question correct and subject
says that the rich should pay more), the mean ratings (averaged first
within each subject and then across subjects) on the 9-point response
scale are shown in table 4.1. Notice that support for deductions declines
after de-biasing, but support for all other methods increases. Most of
these changes were not significant by themselves, though the change in
deduction was significantly less, because it was negative, than the posi-
tive changes in each other method, at p < .05, except for “No deduction.”
However, the mean rating for deductions even in Cycle 2 was higher
than that for no deductions (t127 = 7.09, p = 0.0000).

A secondary question in this experiment concerned the determinants
of attitudes toward different payment mechanisms. We examined this in
two ways. First, as shown in table 4.2, we computed each subject’s mean
response to each question across the ten items in the second cycle (that is,
after de-biasing), and then we computed correlations of these means
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Table 4.1 Mean Ratings on One to Nine Scale of Payment Mechanisms,
Experiment 1

Method Cycle 1 Cycle 2

Government pays 4.70 4.87
Reimburse 3.58 3.69
Deduction 4.07 3.79
No deduction 2.51 2.51
Ability to pay 3.80 3.98

Source: Authors’ compilation.

Table 4.2 Correlations of Subject Means Across the 104 Subjects

Payment Mechanisms

Government No Ability
Pays Reimburse Deduction Deduction to Pay

Should be graduated 0.18 −0.05 −0.10 −0.27 0.34
Rich benefit more −0.11 −0.12 −0.14 −0.02 −0.02
Better for me if 
government pays 0.41 0.06 −0.23 −0.29 0.12

Better for me if rich 
pay more 0.01 0.09 0.05 −0.11 0.11

Source: Authors’ compilation.
r > .16 is “significant” at p < .05 one tailed, for N = 104
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across subjects. These correlations tell us about individual differences
among subjects. Second, as shown in table 4.3, we computed correlations
across the ten items in the second cycle for each subject, and we averaged
the correlations across subjects. These correlations tell us about differ-
ences among goods. These analyses used the original 104 subjects.

In general, in both analyses, differences in attitudes toward payment
mechanisms were predicted by the relevant questions about perceived
self-interest (whether graduation is better for the subjects and “those
they care about,” and whether it is better, again for subjects “and those
they care about” if the government pays), by preferences about whether
the rich should pay more, and by perception of whether the rich benefit
more. The results for perceived self-interest contrast somewhat with
other results showing that self-interest plays little role in actual political
behavior (for example, Sears and Funk 1991; Tyran 2004; Tyran and Saus-
gruber, forthcoming), though our subjects may have interpreted self-in-
terest broadly, given the wording of the questions.

We found the result in table 4.3, when subjects favored deductions on
those items for which they felt that payment should be graduated, as in-
dicated by the correlation of .85, of greatest interest. The corresponding
correlation across subjects of .34 in table 4.2 was also significant. The
same positive attitude toward graduation correlated with the other items
that, in fact, helped the poor more than the rich—government pays, re-
imburse, and ability to pay—and it correlated negatively with the most
obviously regressive proposal, namely no deduction. Subjects seemed to
understand that, with no deductions, the cost (in percentage and hence
arguably disutility terms) would fall more heavily on those least able to
pay. But subjects apparently did not realize that this was also true for de-
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Table 4.3 Correlations Across the Ten Items, Computed for Each Subject and
Then Averaged Across Subjects

Payment Mechanisms

Government No Ability
Pays Reimburse Deduction Deduction to Pay

Should be graduated 0.59 0.75 0.85 −0.78 0.85
Rich benefit more −0.14 0.21 0.45 −0.23 0.40
Better for me if 
government pays 0.97 0.77 0.64 −0.91 0.59

Better for me if rich 
pay more 0.46 0.72 0.75 −0.69 0.88

Source: Authors’ compilation.
r > .55 is “significant” at p < .05 one tailed, for N = 10



reflects a steep cut in costs (taxes plus out-of-pocket) for the upper in-
come level, a slight drop for the middle income level, and a dramatic (230
percent) rise in effective burdens on the lowest income level. By focusing
on the “optics” of taxes alone, or disproportionately, a preference rever-
sal in the bottom-line effects—what really matters—followed.

Aversion to progressivity cannot explain the results, given that subjects
(on average) consistently chose progressive taxes. Nor can ignorance of
the financial effects of public spending cuts explain the results. Subjects
made many errors on the test question about the extra cost per household
caused by cuts. But the most common error seemed to be to simply count
the number of cuts, including defense cuts, which (by specification)
should have had no effect on household spending. Yet 95 percent of the
subjects gave the correct answer or higher for the effects of cuts on house-
hold finances. Moreover, the mean answer to the test question was 2.53 on
a 4-point scale, where the mean correct answer is 2.5. Subjects did not un-
derestimate the effects of public spending cuts on net household costs.
The results were essentially unchanged when we examined only the sub-
jects who estimated cost correctly or overestimated it, on the average.

What can explain the results is the disaggregation bias or isolation ef-
fect. Subjects looked only (or primarily) at the tax system when adjusting
it. They did not adequately factor in the effect of public spending cuts. The
result is that effective progressivity decreased as the number of cuts in-
creased—disappearing altogether with enough government downsizing.
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Table 4.4 Mean Responses and Inferred Responses for Presence and
Absence of Health Care, Education, and Social Security,
Experiment 2

No Cuts

Top 33.6% �������������������������������������
Middle 22.5% ���������������������������
Bottom 11.4% �������������

Three Cuts, Raw Responses

Top 18.9% ����������������������
Middle 7.5% ���������
Bottom −3.9 ����

Three Cuts, Responses Plus Out-of-Pocket Cost

Top 23.4% ���������������������������
Middle 19.5% �����������������������
Bottom 26.1% �������������������������������

Source: Authors’ compilation.



Table 4.5 shows the mean responses for the conditions shown in table 4.4,
that is, the percent conditions. Once again, the implied or bottom-line tax
and transfer rate is much more regressive with greater cuts, and the ef-
fect is just as great with taxes expressed in dollars.

For three pairs of response options, subjects could choose between
distributions that were evenly spaced by percentage and distributions in
which the tax rate was higher for the middle income group (and lower
for the other two groups), giving an impression closer to equal spacing in
the dollar-units condition. On the whole, subjects preferred the lower
rate for the middle group, choosing it in 29 percent of all items, versus 13
percent for the higher rate (t78 = 4.78, p = 0.0000, across subjects). This re-
sult suggests a “soak the rich” (or a “help the middle”?) attitude, rather
than a “help the poor” (at the expense of the middle) attitude. However,
preference for the higher rate was greater in the dollar-units condition,
where it appeared to be more equidistant from the rate for the other two
groups: in dollar units, low middle-group rate, 21 percent and high rate
17 percent; in percent units, low 36 percent and high 9 percent (t78 = 5.59,
p = 0.0000, for the effect of units). This is another appearance of the met-
ric effect.

Strategies: Flat Tax, Graduation, Zero We can examine the extent to which
subjects followed various consistent strategies: flat percentage; flat dol-
lars; graduation without adjustment for costs; graduation with compen-
sation; the maximum possible graduation; negative taxes; and zero for
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Table 4.5 Mean Responses and Inferred Responses for Presence and
Absence of Health Care, Education, and Social Security,
Experiment 3

No Cuts

Top 36.7% ������������������������������������
Middle 25.0% ������������������������
Bottom 13.3% �������������

Three Cuts, Raw Responses

Top 18.5% ������������������
Middle 10% ����������
Bottom 1.5% � � 

Three Cuts, Responses Plus Out-of-Pocket Cost

Top 24.5% ������������������������
Middle 25.0% ������������������������
Bottom 39.0% ��������������������������������������

Source: Authors’ compilation.



the lowest bracket. The flat dollar option was chosen in 3.6 percent of the
cases, and the flat percent option was chosen in 26.9 percent. It appears
that subjects who favor flat taxes favor a flat percentage tax. The 3.6 per-
cent could result from errors, though a few people might actually favor
this. Henceforth we combine these two categories.

The last two options, which fix the lowest bracket at 0 percent, allow
us to assess opposition to negative taxes. Subjects who generally favor
graduation but oppose negative taxation will choose the zero option
over one of the more graduated ones. When there were no cuts, the zero
option was the most graduated. 

Table 4.6 shows the use of each strategy, including those who use it
consistently and avoid it consistently, and the mean percent use for those
who use it sometimes. (The negative tax is based on the seven of eight
cases in which it was possible.) The category “Maximum grad., no nega-
tive” is the most graduated option other than any option that involves a
negative tax. The last two strategies were simply the proportion of sub-
jects who increased graduation with more cuts and those who did not do
so; this classification overlaps with the others, as it is not based on indi-
vidual responses but on the overall pattern.

To determine whether subjects try to avoid negative taxes, we calcu-
lated for each subject the mean graduation for cases with no cuts, one
cut, two cuts, and three cuts. We could thus examine graduation as a
function of the number of cuts. Then we selected for further examination
those subjects with a maximum graduation (across these four categories)
exceeding 30 percent. These thirty-four subjects are the ones who favor
graduation the most. They are also the ones most likely to choose nega-
tive taxes with more than one cut, since a graduation rate of 30 percent
would imply negative taxes in this case. If they tried to avoid negative
taxes, however, their choices would become less graduated as the num-
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Table 4.6 Strategy Use, Experiment 3

Percentage Who Percentage Who Mean Percentage
Strategy Never Choose Always Choose for the Rest

Flat tax 39.0 12.7 30.0
Zero for low income 26.6 7.6 30.0
Negative tax 51.9 0 14.2
Maximum graduation 31.6 2.5 26.7
Maximum graduation, 
no negative 26.6 2.5 24.7

Graduation with 
adjustment N.A. N.A. 30.4

Graduation, no 
adjustment N.A. N.A. 69.6

Source: Authors’ compilation.
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Table 5.1 Legal Policies Affecting Work-Life Balance

Legal Maximum
Maternity Leave Legal Maximum Weekly Opening

Provision Weekly Working Hours (8 to 24 
1999 to 2001 Hours 1990s hours) 1990s

North America
Canada 8.25 none —
Mexico 12 57 —
United States 0 none 112

Asia
Japan 8.4 none —
South Korea 8.5 56 —

Europe
Austria 16 50 —
Belgium 11.55 50 73
Czech Republic 19.32 51 —
Denmark 30 48 63.5
Finland 36.4 45 80
France 16 48 112
Germany 14 60 66.5
Greece 8 48 112
Hungary 24 52 —
Ireland 9.8 60 112
Italy 17.2 60 66
Luxembourg 16 48 —
Netherlands 16 60 (maximum average 

over 13 weeks is 48) 55
Norway 42 50 80
Poland 18 — —
Portugal 24.3 54 112
Slovak Republic 25.2 — —
Spain 16 47 112
Sweden 40.32 48 or 52 112
Switzerland — 61 or 66 —
Turkey 7.92 — —
United Kingdom 7.92 none 102

Oceania
Australia 0 none —
New Zealand 0 none —

Sources: The index of national maternity leave provision is the product of the number of
weeks of maternity leave and the rate of pay during those weeks. Data is from OECD Em-
ployment Outlook 2001, table 4.7, columns 4 and 5. Legal maximum weekly working hours
data is from OECD Employment Outlook 1998, table 5.10, column 3. Data for legal maximum
weekly opening hours of shops is from Pilat (1997).
Note: — = data not available. 



noncompliance. These should include reputational risks as well as finan-
cial ones. The authorities will need to use the full range of their repertoire
of monitoring activities, which might include unannounced visits or
probing inquiries by letter in order to convey the message that they are
keeping a close eye on these individuals. This group would also benefit
from communicating evidence that evasion is not widespread and that it
is generally seen as unacceptable, as this would undermine their willing-
ness to evade.
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Figure 7.1 Tax Compliance Model of Taxpayer and Tax Regulator

Source: Authors’ compilation.
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Table 7.1 Summary of the Differences Between VAT Compliers and Noncompliers

Noncompliers Compliers

Standard Standard Effect 
Variable t χ2 d.f. p < Mean Deviation Mean Deviation Size

Underdeclaring contributes 
to profit −7.08 221 .001 3.87 1.1 2.47 1.4 1.12

Egoism −5.94 222 .001 35.91 8.8 28.11 8.3 0.91
What friends say −5.08 217 .001 4.36 1.2 3.26 1.4 0.85
Attitude to evasion −5.65 213 .001 2.02 1.2 1.24 .71 0.81
Quality of service 3.87 223 .001 14.31 3.9 16.61 3.8 0.60
Equity 2.98 222 .005 3.69 1.6 4.56 1.9 0.50
VAT rules acceptable 3.05 223 .005 2.83 1.2 3.36 1.1 0.46
Reputation 2.81 221 .01 3.17 1.3 3.71 1.2 0.43
Age 2.48 222 .05 2.42 .81 2.72 .73 0.39
Understand how VAT works 2.46 222 .05 2.94 1.3 3.42 1.2 0.38
Reported by other businesses 2.26 222 .05 2.33 1.1 2.72 1.1 0.35
Penalty for errors −2.25 223 .05 3.28 1.4 2.83 1.3 0.33
Books written up −2.05 222 .05 2.53 1.1 2.20 .98 0.31
Purpose 4.67 1 .05
Advice sought 9.30 1 .005

Source: Authors’ compilation.
Note: Only differences significant at the 0.05 level or more are shown. Variables are ordered by effect size,  with those having the largest effect size at
the top



Discussion

Though these results are valuable, there are two obvious threats to the
validity and generalizability of the findings. First, the response rate is
poor and this raises concerns about the representativeness of the sample.
Second, because all of our measures rely on self-report and we are deal-
ing with sensitive issues, one needs to consider how valid the responses
are. We believe that the similarity in responses of the late- and early-re-
sponders suggests that the sample is reasonably representative of VAT
registered catering and flooring/furniture businesses in Britain as a
whole. We also believe that the anonymity afforded people in this study
means that the responses given are generally valid. 

Studies in related areas, such as black labor market participation
(Kazemier and van Eck 1992) and welfare and unemployment benefit
fraud (van der Heijden et al. 2000), show that though questionnaire sur-
veys do lead to an underestimate of the incidence of illegal behaviors, the
extent of this underestimation depends to a considerable extent on the
particular method used. Face-to-face questioning leads to much more
underestimation than those methods which guarantee the anonymity of
the respondent. Recent research into taxation in Australia also suggests
that well-designed surveys into tax compliance provide high-quality in-
formation (see, for example, Mearns and Braithwaite 2001). Although
some of the respondents may well have minimized their participation in
VAT evasion and it is clear that the self-report measures are not perfect,
we are confident that the noncompliant group is more noncompliant
than the compliant group. From a methodological point of view it is en-
couraging that adding a number of compliance-related (but less sensi-
tive) questions to the single straightforward self-report question pro-
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Table 7.2 Results of Logistic Regression Analysis on the Two Compliance
Groups

Percentage 
Chi Squared

Cases Classified
Variable Correctly Model Improvement N

Underdeclaration 
leads to profit 76.6 34.45*** 34.45*** 198

What friends say 82.8 50.71*** 16.26** 198
Egoism 84.3 60.43*** 9.71* 198
Attitude to evasion 83.3 65.50*** 5.07* 198
Purpose of VAT 84.3 70.46*** 4.61* 198

Source: Authors’ compilation.
*p < .05; **p < .001; ***p < .0001



Table 7.3 Summary of Differences Between Self-Reported Compliers and Noncompliers

Noncompliers Compliers

Standard Standard Effect 
Variable t d.f. p < Mean Deviation Mean Deviation Size

Guilt 6.40 142 .001 5.11 2.5 7.69 1.8 1.12
Morality 5.10 138 .001 12.46 3.5 15.44 2.9 0.90
Mental accounting −3.52 142 .001 6.80 2.6 5.15 2.9 0.60
Equity −3.02 131 .005 14.02 3.9 11.84 3.9 0.60
Dread inspection −2.50 142 .05 5.64 2.8 4.49 2.4 0.40

Source: Authors’ compilation.
Note: Only differences significant at the 0.05 level or more are shown. Variables are ordered by effect size, with those having the largest effect size at
the top. 



gued (from different perspectives) that a switch toward retail sales taxes
might actually increase the amount of tax evasion. Matthew Murray
(1997), for example, argues that there might well be increased opportuni-
ties for evasion in a high-rate indirect tax system. James Hines (2004),
points out that if illegal output is more labor intensive than legitimate
activity (as seems plausible), replacing an income tax with a sales tax ac-
tually stimulates the growth in criminal and underground economic ac-
tivity. Our data suggest that VAT systems might be prone to particular
compliance problems relative to income tax systems. Taxpayers are very
concerned with fairness, and it is certainly harder to achieve horizontal
equity with a VAT system. Whether one’s income is high or low, the VAT
rate is the same. It is possible to operate different bands (and to zero rate
certain goods and services) but these adjustments can only be fairly
crude. But it is our view what matters is the particular realization of an
income or consumption tax and it is not sensible to deal with this issue
on an abstract basis. For example, it is possible to evade VAT by paying
for a service in cash. This is quite common in the UK and in Italy where
plumbers and electricians will often offer a householder the choice of
paying in cash (for a lower rate) or paying by cheque (for a higher rate
that includes VAT). But in the UK it is only the seller who is breaking the
law, whereas in Italy the buyer of the service can also be prosecuted. This
sort of operational detail can obviously have a major impact on compli-
ance rates.

We have provided some empirical evidence on what differentiates VAT
compliers from noncompliers, but though these kinds of empirical gener-
alities may be useful, we are unlikely to make progress in understanding
tax compliance unless we can develop better theories. We therefore con-
clude with an attempt at combining two recent models, the ATO Compli-
ance model (Braithwaite 2003) and the Willing–Being Able–Daring model
[WBAD] (Elffers 2000) described in the introduction. Both, though provid-
ing a useful framework for understanding, have limitations. For example,
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Table 7.4 Results of Logistic Regression Analysis on the Two Compliance
Groups

Percentage 
Chi Squared

Cases Classified
Variable Correctly Model Improvement N

Dread inspections 64.8 16.23*** 16.23*** 198
Guilt 68.7 28.52*** 12.30*** 198
Equity 74.2 44.77*** 16.25***     198

Source: Authors’ compilation.
*p < .05;  **p < .001; ***p < .0001



How could the tax evasion model be theoretically revised? As the old
(half) joke has it: “There are two types of people in the world, those who
believe in types and those who do not.” At the risk of oversimplification,
consider the four types of individual decision models set out in figure
9.1. The taxonomy relies on what you assume individuals’ cognitive ca-
pabilities are and the nature of their underlying objective function.

Model 1 typifies the neoclassical Allingham-Sandmo model explored
earlier. Model 2 response is to enhance the nature of the objective func-
tion to include considerations of equity, efficiency, and elements such as
ethical preference—because, after all, the context is crime. Following this
response would reconcile prediction and evidence by arguing that repre-
sentative individuals make decisions with reference to more concerns
than those acknowledged in the Allingham-Sandmo model. If anything,
such reconciliation suggests that taxpayers are capable of even more in-
strumental behavior than Allingham and Sandmo (1972) imply. For now
individuals appear able to internalize more concerns within an instru-
mental calculus; now they appear engaged in even more sophisticated
(dynamic) games with tax authorities. Such reconciliation would suggest
that within the Allingham-Sandmo model individuals are capable of in-
strumentally assessing a plethora of concerns:

• Considerations of equity are now relevant. Individuals do not simply
consider their own circumstances, they also internalize considera-
tions of equity in society generally. Following the lead of Nehemiah
Friedland, Shlomo Maital, and Aryeh Rutenberg (1978), Michael
Spicer and Lee Becker (1980) considered the relationship between
perceived fiscal inequity and tax evasion (see also Spicer and Lund-
stedt 1976; Song and Yarbrough 1978).3 Results were consistent with
the hypothesis, though the experiment only took horizontal equity
into account (all participants at start-up received the same amount of
money).4
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Figure 9.1 Types of Decision Model

Individual Cognitive Capabilities

Faultless Optimization “Flawed,” Bounded 
Rationality

Narrow Income, Wealth, 

Objective Value Maximization 1 3

Function
Wider or Enhanced
Utility 2 4 

Source: Authors’ compilation.



and the figures. Comments from participants in the pilot study also led
us to increase the time available to answer the four questions and to pro-
vide more time for respondents to familiarize themselves with the task.

The 307 respondents were second and final year undergraduates from
the University of Bath, UK. Of them, 206 were recruited from economics
units, 98 from psychology units and three failed to identify their degree
program; 173 were male, 131 were female, and three left the relevant box
blank.

The questionnaires were administered at the start of economics lec-
tures by Cullis and Jones and at the start of psychology lectures by Lewis.
The four versions of the questionnaire (reproduced in appendix A) were
evenly distributed among the participants. The administrator thanked
participants for their help and then slowly read out the preamble:

This is a research topic on taxation of the self-employed.
We are trying to simulate real world decisions and we would like you

to fill in your answers in this light.
You have to identify with the situation of the person described.
There is no right or wrong way of responding.
Different tax contexts are described and you are asked to write down

your carefully considered answers.
Typically there are two systems. First, when a self-employed taxpayer

declares income and is then taxed. Second, when a self-employed tax-
payer is taxed on the basis of last year’s income and then reports income,
so that changes can be made in tax assessment and appropriate refund
can be returned.

As in all tax systems, the authorities investigate a certain proportion of
all income statements made by taxpayers.
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Figure 9.2 Design of Questionnaire Study

FRAMETAX Tax Not Yet Deducted Tax Deducted Based 
On Previous Year’s Income

FRAMEINS Noninstrumental Instrumental Noninstrumental Instrumental
instructions (Maximize)
(Be yourself)

PROB Question 1 Three repeated measures common to all versions.  Audit
probability 1 percent, 5 percent, 25 percent

Versions Evenly Distributed Across All
Respondents Studying Economics Units
or Psychology Units (DEGR)

Source: Authors’ compilation.



• Cognitive costs are lower for certain gains as compared to risky
gains,

• Cognitive costs for certain losses are equal to cognitive costs for risky
losses.

Translated to the world of tax evasion, this suggests that tax evasion
will be lower for elements that can be coded as certain gains rather than
risky gains; taxation once coded as a risky loss will warrant cognitive
evaluation. The predictions for the tax evasion process are that there will
be honest declaration if there is an ethical preference override, little evi-
dence of gambling with certain gains (honest claims for rebates should
be observed), and evidence of instrumental calculation once losses are
deemed to be involved.

This taxonomy of alternative responses, when empirical analysis fails
to support theoretical prediction, in effect follows Frey and Eichenberger
(1994). It involves amending the objective function, recognizing that par-
adoxical behavior occurs because individuals face cognitive costs in in-
strumental action or, in richer model 4, both these elements. Although
the first route has been commended, it is difficult (impossible?) to dis-
miss the argument that individuals simply do not behave so instrumen-
tally. With this assessment of responses to the Allingham-Sandmo model
as background, the question pursued here is whether individuals choose
not to act instrumentally (for example, chose lower-cost options) or
whether individuals are simply unable to act instrumentally.

Exploring the Boundaries of Instrumental
Rationality: Do Individuals Prefer to Act
Artlessly?

The objective here is to consider the hypothesis that individuals choose
to act more (or less) instrumentally. The proposition has been established
this way because there is a growing literature that implies that choice is
possible. Of course, the competing hypothesis is that individuals are un-
able to assimilate information and deduce instrumentally. But, for analy-
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Table 9.1 Least-Cost Decisions and the Brain

Emotional Costs Cognitive Costs

Certain gain Low Low
Risky gain Low High
Certain loss High High
Risky loss High-ish High

Source: Authors’ compilation.



Take your time and consider the scenarios carefully.
Thank you for your help.

A printed version of the preamble was then handed out to each respon-
dent along with one copy of a questionnaire. The questionnaires were
completed independently, collected in situ, and the data entered on a
SPSS for Windows file.

Results

An ANOVA (General Linear Model) was conducted using the SPSS pro-
gram for the first three questions. There was therefore one within-subject
factor, the repeated measures of the three detection rates (PROB), and
three between-subject factors: FRAMETAX, whether the tax authorities
had already deducted tax; FRAMEINS, whether respondents were in-
structed to behave instrumentally; DEGR, whether respondents were
studying economics or psychology units. Table 9.2 presents the results
for the within-group factor. The results reveal that detection rates signif-
icantly influence the amount of income declared. The significant interac-
tion effect shows that the amount declared is also influenced by which
academic units respondents are studying: table 9.3 makes the relation-
ship clear. The amount declared rises as audit probability increases, an
effect that is more pronounced among respondents studying economics
units. There are no other statistically significant interactions.

The significance of between-subjects factors is present in table 9.4,
which also reveals that the main effects of framing (whether tax has al-
ready been deducted) is statistically significant, as is the main effect of
the academic unit studied. The main effect of instrumental versus nonin-
strumental instructions is insignificant as are all the interaction effects.
Table 9.5 reveals that respondents who have already had their tax de-
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Table 9.2 Within Subjects Effects

SIG (Three 
F Decimal Places)

PROB 100.973 .000
PROB x FRAMETAX 2.847 NS
PROB x DEGR 9.419 .000
PROB x FRAMEINS 2.313 NS
PROB x FRAMETAX x DEGR 0.131 NS
PROB x FRAMETAX x FRAMEINS 0.206 NS
PROG x DEGR x FRAMEINS 0.781 NS
PROG x FRAMETAX x DEGR x FRAMEINS 0.192 NS

Source: Authors’ compilation.



ducted declared more in all audit conditions. Furthermore, as table 9.3
shows, respondents studying economics units declare less (and inciden-
tally, in all audit conditions). 

Discussion

The significant difference between the three audit rates shows that at
least some respondents behave instrumentally. Instrumentality is much
more common among economics students who declare less in all three
conditions than psychology students. Indeed, the majority of psychology
students (53 percent) declare all their income even when the probability
of investigation is only 1 percent.

The instruction to behave instrumentally or to be yourself has no sta-
tistically significant effect. This suggests that instrumentality is not a
choice, not something that can easily be switched on and off. Instrumen-
tality seems to come easily, almost naturally to economists who behave
in this way whether they are bidden to or not. Alternatively, psycholo-
gists cannot bring themselves to behave in this fashion even when ex-
plicitly asked to do so. It seems that even young leopards are unable to
change their spots.10

This finding is in line with Frank, Gilovich, and Regan (1993), though
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Table 9.3 Academic Unit Studied Times Audit Probability

Income Declared (Mean)

Audit Probability Psychology Unit Economics Unit

1% £16,830 £13,322
5% £18,175 £15,820
25% £19,562 £18,459

Source: Authors’ compilation.

Table 9.4 Between Subject Effects

SIG (Three 
F Decimal Places)

FRAMETAX 5.841 .016
DEGR 18.100 .000
FRAMEINS 0.458 NS
FRAMETAX x DEGR 0.736 NS
FRAMETAX x FRAMEINS 0.943 NS
DEGR x FRAMEINS 0.943 NS
FRAMETAX x DEGR  x FRAMEINS 0.862 NS

Source: Authors’ compilation.
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we are unable to say when this differential socialization takes place. The
economists are inculcated into instrumental rationality as the rational de-
cision-making mechanism; exposed, almost exclusively, to individually
motivated forms of analysis (a non-organic view of society); male and
therefore apparently more selfish; mathematically trained; and pecu-
niary orientated (£ signs appear virtually everywhere). The presumption
is that in the battle of the pickpockets (tax evasion) the economists can be
identified more closely with the artful dodgers.

The framing of taxation, as already withheld or yet to be paid, was
statistically significant. In line with Kahneman and Tversky’s (1979) pa-
per, when tax is yet to be paid it is perceived as a loss, thus encouraging
risk taking. There is also a possible endowment effect when tax yet to be
paid is seen as a legitimate part of one’s income (a property rights per-
spective). It is also feasible that participants perceive they have greater
opportunities to evade when tax has yet to be deducted (the game is
afoot). This framing effect is universal and works whether one studies
economics or psychology.

We do not claim that the figures produced here reflect how business
people would react to these scenarios or that the figures can be used as a
measure of tax evasion. This experiment was set up purely to test the hy-
potheses by assessing statistical differences. (The absolute figures are of
no great importance.) However, we do claim that the findings have a
wider applicability and that the study can be viewed as a demonstration,
or, if preferred, a metaphor. We have shown that instrumentality is un-
evenly distributed: some people are instrumental and others are not.
Weighing the odds comes naturally to our economists, whereas for most
of the psychologists it is just an odd thing to do. Instrumentality is not a
choice. For many people the artful dodge is simply not in the frame,
which probably accounts for a good deal of voluntary compliance.

Conclusions

The exponential growth of empirical behavioral studies of tax evasion
for many leaves little doubt that the neoclassical (Allingham-Sandmo)
model is unable to predict tax evasion behavior well enough to be reli-
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Table 9.5 The Tax Framing Effect

Already Deducted Based 
Audit and Frame Tax Not Yet Deducted on Previous Year’s Income

1% £13,419 £15,516
5% £15,967 £17,245

25% £18,368 £19,291

Source: Authors’ compilation.
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Box 10.1 A Brief History of Disclosure Statements for TIAA-CREF
Participants

Source: Author’s communication with TIAA-CREF (2005).

An interesting source of comparison for the Social Security Statement is the
annual statement that TIAA-CREF sends to its participants. Originally, the
TIAA-CREF statements reported only projected levels of annual retirement
income that participants could be expected to receive under the organiza-
tion’s standard annuity option.  Over time, however, participants began re-
questing information on the projected value of their accounts at retirement.
Reportedly, participants were interested in comparing the value of other
TIAA-CREF accounts to other sorts of savings. 

Over the course of the 1990s, the TIAA-CREF statements evolved to in-
clude information on current account balances on a quarterly statement and
projected annuities based on current account balances on the annual state-
ment, which also contained a second set of projections based on projected ac-
count balances assuming a continuation of current contributions and then
projected levels of retirement income based on total projected accumulations.
Typically, these projections were based on an assumed rate of return along
with a higher and lower estimated rates of return.

In the past few years, TIAA-CREF has simplified its statements to report
only current accumulations on the quarterly statement and no longer pro-
vides an annual statement with written estimates of either projected account
balances or projected levels of retirement income. A number of factors appar-
ently contributed to this change, including the expansion of TIAA-CREF’s in-
vestment options to include mutual funds. NASD regulations also apparently
imposed some constraints on reporting projected yields, presumably out of
fear of industry abuse.  In addition, as TIAA-CREF expanded the range of an-
nuity payout options available to its participants, it became less clear which
annuity options were appropriate to use for projecting retirement income.  Fi-
nally, the availability of web-based software provided an alterative mecha-
nism for allowing participants to make their own projections.  This web-
based software now provides the principal mechanism through which
TIAA-CREF participants can obtain projected account balances and projected
levels of retirement income.  Participants can also call to request income illus-
trations.

The TIAA-CREF experience offers an interesting point of comparison.  The
current Social Security Statement is similar to the original TIAA-CREF state-
ments, which were focused on projected levels of retirement income.  In the
1990s, TIAA-CREF moved to a model of annual statements similar to the al-
ternative approach discussed in this chapter: including current balances and
also projections of retirement income levels based on both current and pro-
jected balances. 



$4,326—the disclosure restates the accrued value of the participant’s re-
tirement benefits at the end of the previous year, which in this case is
$56,158. It then indicates the implicit interest of $3,004 earned in the
course of the year.22 Next, it adds the value of new benefits accrued in
2003, estimated to be $1,993. Together these adjustments indicate that the
accrued value of Wanda Worker’s retirement benefits at the end of 2003
were $61,154.

The other values included in the sample report relate to ancillary ben-
efits: disability insurance and survivors insurance. The value for disabil-
ity insurance is based on the amount of disability insurance taxes that the
participant and her employer paid in 2003, based on the very rough (and
not entirely accurate) assumption that disability taxes cover costs of dis-
ability insurance.23 My estimate for the value of survivor’s insurance is
cut from whole cloth.
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Box 10.2 Disclosures Under the Swedish Public Pension System

Source: Author’s compilation, but for an introduction to the Swedish pension plan, see
Sundén (2000).

In the 1990s, Sweden reformed its public pension program to include, as its
most prominent component, a notional defined contribution plan, in which
participants receive annual credits equal to 16 percent of earnings. Over the
course of participants’ working lives, these account balances grow at the real
rate of increase of per capita earnings in Sweden. Then, at retirement, each
participant’s account balances are converted into an annuity reflecting the life
expectancy of the participant’s age cohort. The Swedish notional defined con-
tribution plan is conceptually similar to cash balance plans that are increas-
ingly popular in the United States.

The disclosure forms that Swedish officials have developed for their no-
tional defined contribution plan are quite similar to the alternative format
outlined earlier. Like the current Social Security Statement, the Swedish forms
project expected levels of monthly retirement benefits under the assumption
that participants will remain employed until retirement. On top of these pro-
jections, the disclosure then includes information about the current value of
account balances, the participant’s most recent year’s contribution, and an in-
dexation component—akin to an interest payment—reflecting growth in av-
erage Swedish wages. Participants also pay an annual administrative charge
for the notional defined contribution plan and receive an annual inheritance
payment, which distributes the account balances of members of participants’
age cohort who die before retirement. The statement also reports adjustments
in account balances for each year’s administrative charges and inheritance
gains. The Swedish disclosure forms thus highlight both the current value of
participants’ interest in the notional defined contribution program as well as
the manner in which account balances change over the course of a year.



ties and report the net present value of participants’ total projected retire-
ment benefits less the present value of future combined OASI combined
taxes, and come up with a net valuation of retirement benefits. In the case
of Wanda Worker, at the end of 2003, the present value of her projected
combined OASI taxes was $66,420, implying a net valuation of her pro-
jected retirement benefits equal to $31,474 at that time. To give a better
sense of the relationship between net valuations and gross valuations, I
have charted in figure 10.1 the gross and net benefit valuations based on
Wanda Worker’s past and projected earnings record.15 Note that the two
measures converge on the eve of her retirement at sixty-seven, when no
more payroll taxes will be paid. The net value of her benefits until she is
in her early thirties is negative because the present value of future OASI
combined taxes is greater than the present value of her total projected
benefits, discounting both measures at a 3-percent real interest rate.

Projected Benefits from Accrued Benefits to Date

Another approach to valuing Social Security benefits is to present their
value accrued to date under current statutory formulas. Also occasion-
ally employed in economic analyses of Social Security wealth, this
methodology reflects the present value of only that portion of projected
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Figure 10.1 Total Projected Benefits and Total Projected Benefits Less
Projected OASI Taxes

Source: Author’s compilation.
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benefits based on earnings history-to-date. Because it presents a measure
of accrued benefits, it does not factor in the cost of future payroll taxes.
As an adjunct to a presentation of this sort, one might also include an es-
timate of projected retirement benefits if the participant stopped work-
ing and made no further payroll tax contributions to the Social Security.
For those within the academic community, this presentation style—ac-
crued benefits with projected levels of retirement income based on accu-
mulations to date—is familiar because it is the format the TIAA-CREF
annual reports used to follow (see box 10.1).

In the case of Wanda Worker, her Social Security earnings record
through the end of 2003 would generate a basic retirement benefit of
$799.10 a month ($9,589.20 a year) if she retires at sixty-seven. Just under
63 percent of her total projected benefit at that age is projected in her So-
cial Security Statement. Again assuming an eighteen-year life expectancy
and using 3-percent real discount rate, this annuity has an actuarial
value of $131,885 on the eve of retirement and $61,154 at the end of 2003.
Figures are in constant 2003 dollars. Figure 10.2 reports a time series of
this valuation method for Wanda Worker along with the valuation of to-
tal projected benefits. Here, too, both time series converge on the same
point at the eve of her retirement, because all benefits are fully accrued at
that point. Note, however, that the value of Wanda Worker’s accrued
benefits is always positive because the accruals are not offset by future
taxes.16
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Figure 10.2 Total Projected Benefits and Projected Accrued Benefits

Source: Author’s compilation.
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Annual Changes in Benefit Levels

Once Social Security retirement benefits are presented in terms of present
values of one sort or another, one might also report changes in valuations
from year to year. First differences of this sort offer one perspective on
the benefit that individual participants derive in terms of increased So-
cial Security retirement benefits over the course of a single year. In addi-
tion, this annual accretion of benefit might plausibly be compared to the
participant’s annual payroll taxes with potentially important implica-
tions for labor market efficiencies.

Let me illustrate how a calculation of this sort might work in the case
of Wanda Worker using the accrued benefit valuation techniques de-
scribed. As mentioned earlier, at the end of 2003, the present value of her
accrued Social Security retirement benefits was $61,154. Had a similar
calculation been made at end of 2002—that is, a year earlier—the present
value of her accrued retirement benefits would have been reported as
$56,168. In other words, the value of her accrued benefit would have in-
creased by slightly less than $4,000 in the course of the year.17 This in-
crease is greater than her combined OASI payroll taxes for the year
($3,715) and a substantial fraction of her total combined OASDI payroll
taxes ($4,346). Figure 10.3 presents a time series of the first differences in
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Figure 10.3 Components of Annual Increases in Accrued Benefits

Source: Author’s compilation.
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ing life. Although one could value these benefits in a variety of ways,
perhaps the simplest approach is to conceptualize the benefits as having
an annual value, roughly comparable to the value of purchasing disabil-
ity insurance or life insurance in the private market. As a first approxi-
mation, one could estimate the annual value of these benefits as a partic-
ipant’s pro rata share of the costs of disability and survivor awards that
the Social Security program incurs each year.21

An Alternative Disclosure Format for Social
Security Benefits

To facilitate subsequent discussions, I now sketch out a specific form of
supplemental disclosures highlighting both the value of Social Security
benefits and changes in those values from year to year. Such a disclosure
might appear as supplemental information for the current Social Secu-
rity Statement, or it might be structured as a separate report available
from the Social Security Administration. Or, one might think of this sup-
plemental statement as something that a financial planner or financial
planning software might produce for participants, perhaps with infor-
mation downloaded from the Social Security Administration, which
might then allow individuals to compare Social Security benefit values to
other financial assets.

The disclosure highlights changes in Wanda Worker’s accrued retire-
ment benefits during 2003 (see figure 10.4). After summarizing the
amount of payroll taxes that she and her employers paid in 2003—
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Figure 10.4 Supplemental Disclosure for Wanda Worker (12/31/03)

Retirement Benefits
In 2003, you and your employer each paid $2,173 in payroll taxes for a com-
bined payroll tax of $4,326. As a result of your participation in the Social
Security program last year, the value of your accrued retirement benefits un-
der the Social Security program is estimated to have increased as follows:

Value of Retirement Benefit (as reported for 12/31/02) $56,158
Implicit Interest on Previously Accrued Benefits $3,004
New Benefits Accrued in 2003 $1,993

Value of Retirement Benefit (as of 12/31/03) $61,154

Ancillary Benefits
In addition, as a result of your participation in the Social  Security program last
year, you received ancillary benefits estimated to have the following values:
Value of Disability Insurance Coverage in 2003: $631
Value of Survivors Insurance Coverage in 2003: $300(?)

Total Value of Ancillary Benefits: $931

Source: Author’s compilation.



seventh-grade education. Arguably, actuarial valuations are inherently
more complicated and thus less accessible than projected levels of
monthly annual income. So, though actuarial valuations may help some
participants understand, they may confuse others.

The aspect of actuarial valuations that is likely to be the most confus-
ing is the apparent loss of wealth that individuals (and their heirs) suffer
when participants die shortly before or shortly after retirement and do
not have a spouse. Under these circumstances, such participants may
seem to have been shortchanged by the system. Apparent losses of this
sort are a direct consequence of the fact that actuarial valuations are
based on population averages and not individual characteristics, but
their effect could be jarring for some and produce unproductive, poten-
tially disruptive public reactions. The current Social Security State-
ment—reporting only projected monthly payments—does not have this
problem, even though participants who die near or shortly after retire-
ment suffer identical losses.

Whether actuarial values of Social Security benefits could be de-
scribed in a manner that most participants would find intelligible and
helpful would require further research and testing. This issue would be
of great concern were the supplemental information incorporated di-
rectly into the Social Security Statement in that confusion over this new
information could diminish the usefulness of information already in-
cluded in the statement. If, however, the supplemental information were
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Figure 10.5 Taxes to Increases in Accrued Benefits 

Source: Author’s compilation.
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Conclusion

For many Americans, Social Security benefits constitute a significant fi-
nancial asset. Although the current Social Security Statement provides
participants useful information about their projected benefits and earn-
ings history, the disclosures are incomplete and subject to misinterpreta-
tion. In this chapter, I have explored various ways in which the state-
ments might be supplemented to offer participants a more accurate
picture of both the value of their Social Security benefits and the annual
increase in the value of those benefits. This information could make it
easier for participants to compare Social Security benefits to other forms
of savings and to make more informed choices about labor market par-
ticipants. Without further study, however, one cannot predict with confi-
dence how participants would in fact respond to this supplemental in-
formation, either in terms of financial planning or labor market
participation. In addition, the political implications of supplemental in-
formation are potentially multifaceted and difficult to predict a priori.
Accordingly, a fruitful subject for further research would be to conduct
market surveys to assess participant reaction to kinds of supplemental
information discussed in this chapter and alternative approaches to en-
hancing disclosures about Social Security benefits. 
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Figure 10.6 Projected Benefit to Average Indexed Annual Salary

Source: Author’s compilation.
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Table 10.1 Your Estimated Benefits

Retirement You have earned credits to qualify for benefits.
At your current earnings rate, if you stop working and start 
receiving benefits 

At age 62, your payment would be about . . . $882 a month
If you continue working until . . . 
Your full retirement age (67 years), your payment would 
be about . . . $1,278 a month 

Age 70, your payment would be about . . . $1,594 a month
Disability You have earned enough credits to qualify for benefits. If you

became disabled right now, Your payment would be about 
. . .  $1,169 a month

Family If you get retirement or disability benefits, your spouse and 
children also may qualify for benefits.

Survivors You have earned enough credits for your family to receive 
survivors benefits. If you die this year, certain members of 
your family may qualify for the following benefits.

Your child . . . $911 a month
Your spouse who is caring for your child . . . $911 a month
Your spouse, if benefits start at full retirement age . . . $1,215 
a month

Total family benefits cannot be more than . . . $2,233 a month
Your spouse or minor child may be eligible for a special one-
time death benefit of $255.

Medicare You have enough credits to qualify for Medicare at age 65. 
Even if you do not retire at age 65, be sure to contact Social 
Security three months before your 65th birthday to enroll in 
Medicare.

Your estimated benefits are based on current law. Congress has made changes to the
law in the past and can do so at any time. The law governing benefit amounts may
change because, by 2042, the payroll taxes collected will be enough to pay only about
73 percent of scheduled benefits.

We based your benefit estimates on these facts:
Your name . . . Wanda Worker
Your date of birth . . . May 5, 1963
Your estimated taxable earnings 
per year after 2003 . . . $35,051

Your Social Security number (only the 
last four digits are shown to help 
prevent identity theft) . . . XXX-XX-2004

Source: Author’s compilation from U.S. Social Security Administration (2005b).



Figure 11.1 401(k) Participation

Source: Authors’ calculations.
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Figure 11.2 Distribution of 401(k) Contributions

Source: Authors’ compilation.
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ployee does not make an explicit request, the balances typically remain
in the 401(k). Under current law, however, if the plan balances are less
than $5,000 and the former employee has not elected some sort of
rollover, the employer has the option of compelling a cash distribution.

To document the importance of this mandatory cash distribution
threshold, figure 11.4 plots the relationship between the size of 401(k) bal-
ances and the likelihood that a terminated employee receives a distribu-
tion from the 401(k) plan at companies B, D, I, and J. We consider the ex-
perience of 401(k) participants whose employment terminated any time
during 1999 or January through August of 2000.13 We order the employees
according to the size of their 401(k) balances and then divide them into
groups of 100. We then calculate the average balance size for each group
(the x-axis, plotted on a log scale) and the average fraction of employees
who receive a distribution from the plan by December 31, 2000 (the y-
axis). The measure of 401(k) balances used on the x-axis is the average
participant balance as of December 31 of the year prior to the year in
which the termination occurred.14 This measure of balances is likely to un-
derstate the actual balances of plan participants at the time of termination
because the incremental contributions made to an individual’s account
between December 31 of the previous year and the date of termination are
excluded (as are any capital gains or losses over this period).
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Figure 11.3 Participants Hired During Automatic Enrollment at Defaults

Source: Authors’ calculations.
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Figure 11.4 Balances and the Probability of a Cash Distribution

Source: Authors’ calculations.
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pany E, we control for gender and age, and we include a dummy vari-
able that equals 1 after the match was announced to employees (July
2000). Results are presented in column 2 of table 11.4. We find that intro-
ducing the match has a positive and highly significant effect on partici-
pation, with a z-statistic of 5.12. To assess the economic significance of
the results, we plot in figure 11.6 the predicted participation rate by
tenure for a hypothetical population of forty-year-old males. At sixteen
months of tenure, the model predicts a 17.8 percent participation rate
when there is an employer match, which is 3.6 percentage points higher
than would be the case without the match. Results at longer tenure lev-
els are more speculative because we don’t observe employees with
more than sixteen months of tenure who have had the match in place
since hire. Keeping this caveat in mind, we see that the model predicts
20.6 percent participation at two years of tenure (a 4.0 percentage point
increase), and 24.5 percent participation at three years of tenure (a 4.7
percentage point increase).

Although these numbers may seem small, note that this company had
unusually low participation rates to start with. When compared against
the baseline, the employer match appears to have increased participation
by about 25 percent. Furthermore, relative to the match structure in other
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Figure 11.5 Evolution of the 401(k) Contribution Rate Distribution:
Company E

Source: Authors’ calculations.
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plans, this employer match is not particularly generous.20 A higher match
rate might be expected to have a larger effect on participation.21

The introduction of a match seems to have had a meaningful effect on
the distribution of contribution rates as well. Figure 11.7 is a histogram of
contribution rates by hire cohort at the end of the calendar year after the
year in which the cohort was hired.22 Before the employer match, the
most frequently chosen contribution rates of plan participants are 5 per-
cent, 10 percent, and 15 percent. After the match, we see a large increase
in the fraction of employees with a 4-percent contribution rate, the new
match threshold, relative to previous cohorts with the same level of
tenure at the company. This is consistent with our previous observation
that the match threshold may serve as a powerful focal point in employ-
ees’ choice of a contribution rate.

In sum, our limited evidence suggests that employer matching does
have a significant impact on both 401(k) participation and contribution
rates. Company F demonstrates that implementing an employer match
can increase participation. Company E demonstrates that increasing the
match threshold can increase contribution rates. Both company E and
company F show that the level of the match threshold has an important
effect on the distribution of contribution rates, with many participants
clustering at the match threshold.
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Figure 11.6 Employer Matching and 401(k) Participation: Company F

Source: Authors’ calculations.
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Eligibility

Another common 401(k) plan feature is a waiting period before employ-
ees become eligible to participate. Employers adopt eligibility require-
ments for a variety of reasons, including the fixed costs of administering
accounts for newly hired workers with high turnover rates, and because
low participation rates of newly hired employees may adversely affect
an employer’s nondiscrimination testing. This second explanation, how-
ever, is less relevant because recent legislative changes have made it eas-
ier for companies to institute shorter length-of-service requirements for
401(k) participation without substantially increasing the company’s risk
of failing nondiscrimination tests. 

Earlier eligibility is valuable for employees because a shorter waiting
period increases their tax-deferred savings opportunities. The extent of
this benefit, however, depends on how waiting periods affect the partic-
ipation profile, the relationship between 401(k) participation and tenure.
For example, waiting periods may merely truncate the participation
profile, so that upon eligibility, employee participation quickly catches
up to the participation rate that would arise without a waiting period.
Alternatively, waiting periods may shift the participation profile, so that
employees who face a waiting period have permanently lower participa-
tion rates than those who do not.
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Figure 11.7 Distribution of Contribution Rates by Date of Initial Hire:
Company F

Source: Authors’ calculations.
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Figure 11.8 Waiting Periods and 401(k) Participation

Source: Authors’ calculations.
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Table 11.1 Company 401(k) Plan Changes or Other Interventions

Company Industry Sizea Plan Change or Intervention Date of Change or Intervention

A Food 10,000 Savings survey January 2001
B Office equipment 30,000 Adopted automatic enrollment January 1997

Eliminated automatic enrollment January 2001
C Insurance 30,000 Adopted automatic enrollment April 1998

Financial education seminars January to December 2000
Changed automatic May 2001
enrollment defaults

D Food 20,000 Adopted automatic enrollment January 1998
Increased default contribution rate January 2001

E Utility 10,000 Increased match threshold January 1997
F Consumer packaged goods 40,000 Changed eligibility July 1998

Instituted employer match October 2000
G Insurance 50,000 Changed eligibility January 1997
H Manufacturing Adopted automatic enrollment January 2001
I Retail 130,000 None NA
J Financial Services 50,000 None NA
K Pharmaceutical 10,000 Changed eligibility January 1996

Source: Authors’ calculations.
a Number of employees (rounded to the nearest 10,000) on December 31, 1998 (company K), December 31, 2000 (Companies A, B, D, E, F, G, I, and
J), June 30, 2000 (company C) or December 31, 2001 (company H).



We first asked respondents to report how much they should ideally be
saving for retirement.5 The average response is 13.9 percent of income.
We then asked respondents to evaluate their actual saving rate. Two-
thirds (67.7 percent) report that it is “too low” relative to their ideal.6
One-third (30.8 percent) report that it is “about right.” Only one out of
195 (0.5 percent) reports that it is “too high.”

To evaluate how well individual perceptions of savings adequacy cor-
relate with savings behavior, we report in table 11.2 the distribution of
actual pre-tax 401(k) savings rates conditional on respondents’ answers
to the savings adequacy questions discussed above. Because we use the
plan’s administrative records, our analysis of actual 401(k) savings rates
does not suffer from reporting biases. We divide the actual pre-tax 401(k)
savings rates into three categories: 0 to 4 percent of income, 5 to 8 percent
of income, and 9 to 12 percent of income. Our scale tops out at 12 percent
because this is the maximum pre-tax 401(k) contribution rate in company
A. Among the respondents who said that their current savings rate is
“too low,” 36 percent had an actual 401(k) rate of 0 to 4 percent, another 36
percent had one of 5 to 8 percent, and 27 percent had one of 9 to 12 per-
cent. In contrast, among those who said that their current savings rate is
“about right,” 12 percent had a rate of 0 to 4 percent, 15 percent had one
of 5 to 8 percent, and 73 percent had one of 9 to 12 percent. These com-
parisons reveal that respondents who report that their rate is too low do
have lower actual rates than those who report it as about right. In the for-
mer group, the average pre-tax 401(k) contribution rate is 5.8 percent of
income, in contrast to an average 401(k) savings rate of 9.0 percent in the
latter group.

We also asked respondents to describe their plans for the future. None
of our respondents expressed an intention to lower their contribution
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Table 11.2 Self-Reported Retirement Savings Adequacy (Company A)

Distribution of 401(k) Contribution Rates 
as Fraction of Income

0 to 4 percent 5 to 8 percent 9 to 12 percent

Respondents who describe 
their savings rate as 
“too low”a 36% 36% 27%

Respondents who describe 
their savings rate as 
“about right”a 12% 15% 73%

Source: Authors’ calculations.
a See question 11 from the survey reproduced at the end of this chapter. We aggregate the
categories “far too low” and “a little too low” into one category (‘too low”).
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Table 11.3 Fraction of 401(k) Participants with Balances in Automatic
Enrollment Default Fund(s)

Any Balances All Balances

Company B
Hired before automatic enrollment 43.9 12.7
Hired during automatic enrollment 71.6 59.6
Hired after automatic enrollment 27.7 6.8

Company C (partitioned on the basis 
of differences in the default contribution 
rate under automatic enrollment)
Hired before automatic enrollment 17.7 5.2
Hired during automatic enrollment 
(3 percent default) 88.5 73.5

Hired during automatic enrollment 
(3 percent initial default, 6 percent 
at one year) 89.4 73.5

Company C (partitioned on the basis 
of differences in the default investment 
fund under automatic enrollment)
Hired before automatic enrollment 17.7 5.2
Hired during automatic enrollment 
(money market fund default) 88.7 73.7

Hired during automatic enrollment 
(lifestyle fund default) 96.5 90.1

Company D
Hired before automatic enrollment 36.4 14.2
Hired during automatic enrollment 
(3 percent default) 65.9 53.8

Hired during automatic enrollment 
(4 percent default) 70.1 61.5

Company H
Hired before automatic enrollment 3.7 2.5
Hired during automatic enrollment 50.8 45.8

Source: Authors’ calculations.
Note: The sample for companies B, C and H is 401(k)-eligible employees. The sample for
company D is 401(k)-eligible employees aged forty plus at the time of hire. For company
D, the data for those hired before automatic enrollment includes only employees not yet
subject to automatic enrollment when it was applied to previously hired nonparticipants.



sion of which contribution rate to select. Numerous studies have shown
that final decisions tend to be anchored by such starting points (Kahne-
man and Tversky 1974).

The second company that we consider is company F, which intro-
duced a 25-percent match on contributions up to 4 percent of income on
October 1, 2000. We suspect that this was adopted as a response to the
fact that at year-end 1999, only 34 percent of its active employees had
ever participated in its 401(k).18 Communication about the change
started at the beginning of July 2000. Prior to this date, there was no em-
ployer match offered in the plan.19

Our data include cross-sections of all active employees at company F
at year-end 1998, 1999, 2000, and 2001. These data contain information
on participation status, original enrollment date, effective year-end con-
tribution rate, original hire date, and demographics. We exclude all em-
ployees hired before July 1, 1998, because on that date the company elim-
inated a one-year length-of-service requirement for 401(k) eligibility.

To assess the impact of the employer match on 401(k) participation,
we again estimate a Cox proportional hazard model of time from hire
until the date of initial participation in the 401(k) plan. As with com-
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Table 11.4 Employer Matching and 401(k) Participation

Company E Company F
Independent Variable (Hazard Ratio) (Hazard Ratio)

Female 0.8964 0.9890
(−1.21) (−0.25)

Age 1.1376** 1.1238**
(3.54) (6.53)

Age2 0.9985** 0.9987**
(−3.25) (−5.89)

Threshold change 0.7976 —
(−1.69)

Match introduction — 1.2711**
(5.12)

Source: Authors’ calculations.
Notes: Coefficients estimated from a Cox proportional hazard model of 401(k) participa-
tion with time-varying covariates. For company E, the sample is employees hired during
1996 or 1997 and still employed at year-end 1998, 1999 or 2000. For company F, the sam-
ple is employees hired on or after January 1, 1998, and still employed at year-end 1998,
1999, 2000 or 2001. In company E, the variable Threshold change is a dummy variable that
equals 1 after the match threshold was raised in company G (on January 1, 1997). In com-
pany F, Match introduction is a dummy variable that equals 1 after the company match
was announced to employees (on July 1, 2000). The reported coefficients are hazard ratios,
with corresponding z-statistics in parentheses.
** indicates that the coefficient is significantly different from unity at the 1 percent level.



muted picture of the impact of financial education on savings behavior
than has been estimated in the previous literature. In an evaluation of the
financial education seminars given to attendees at the conclusion of the
seminar, attendees were asked, “After attending today’s presentation,
what, if any, action do you plan on taking toward your personal financial
affairs?” followed by a list of choices (with multiple responses allowed).
71 percent of those attending the seminars filled out and turned in these
evaluation forms.25

Of those who filled out the evaluation, 12 percent reported that they
intended to start contributing to the 401(k) savings plan. But 88 percent
of seminar attendees were already participating, so virtually all of the
nonparticipating seminar attendees planned to enroll. By June 30, 2000,
however, only 14 percent of the non-participating seminar attendees had
actually joined, and some of these individuals would likely have en-
rolled in the 401(k) without the availability of a financial education sem-
inar (as did 7 percent of the employees who did not attend the seminars).

Of those attendees who were already participating, 28 percent re-
ported plans to increase their contribution rate, 47 percent reported
plans to make changes in the selection of their investment choices within
the 401(k), and 36 percent reported plans to change the fraction of their
money allocated to the various investment choices. By June 30, 2000,
however, only 8 percent of 401(k) participants attending the seminars
had increased their contribution rate, whereas 15 percent had made
changes to their investment choices and 10 percent had changed their
fund allocations. Although the fraction of seminar attendees making
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Table 11.5 Financial Education and Savings Changes (Company C)

Seminar Attendees Non-Attendees

Planned Action Planned Change Actual Change Actual Change

Nonparticipants
Enroll in 401(k) plan 100% 14% 7%

401(k) participants
Increase contribution rate 28% 8% 5%
Change fund selection 47% 15% 10%
Change fund allocation 36% 10% 6%

Source: Authors’ calculations.
Notes: The sample is active 401(k)-eligible employees at company locations that offered financial
education seminars from January-June 2000. Actual changes in savings behavior are measured
over the period from December 31, 1999, through June 30, 2000. Planned changes are those re-
ported by seminar attendees in an evaluation of the financial education seminars at the conclu-
sion of the seminar. The planned changes from surveys responses of attendees have been scaled
to reflect the 401(k) participation rate of seminar attendees.
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