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Abstract

We model a welfare state with only basic income, a welfare state with
basic income and Bismarckian social insurance, a pure market outcome
and an informal sector. Using these models we study under what circum-
stances a system with basic income is economically feasible and supported
by a majority. We conclude that there are reasonable circumstances under
which a the combination of basic income and Bismarckian social insur-
ance is superior to a system with only basic income, in terms of political
sustainability and economic feasibility. We also show that in many cases,
Bismarckian social insurance increases the vertical income redistribution
because of a negative correlation between risk and income.
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1 Introduction

This paper explores the following question: Should an unconditional basic in-
come be combined with Bismarckian (positively income related) social insurance
schemes or not? I show that in terms of political and economic sustainability, a
system that combines basic income with Bismarckian social insurance schemes
is superior to a system with only basic income. The conclusion is driven by the
assumption that individuals have the option to work in an untaxed informal
sector.
This paper takes as given the arguments for replacing non-contributory ben-

efits such as the social assistance in place in most modern welfare states with
an unconditional basic income (see for example Van Parijs 1995), and focus on

the question: Should basic income be combined with social insurance or not?
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The paper proceeds as follows: In the next section, we describe the models
of the different alternatives analyzed. In section we derive conclusions regarding
economic and political stability of different types of welfare states, using both
theoretical models and numerical simulations. In section four we discuss who
benefits from social insurance, and section five concludes the paper.

2 Basic income and social insurance

Consider a setup with a basic income B and a constant marginal tax rate t.
Letting y denote gross income means that net income will be

B + (1− t) y. (1)

Assuming that there are n individuals and using subscript i to denote individual
incomes, the public budget constraint will be

t
nX
i=1

yi = nB ⇔

t =
Bey . (2)

where ey is the mean income. Let us now extend this standard model with an
individual probability ρi of income loss, for example due to sickness or unem-
ployment. In state loss, Bismarckian social insurance replaces the income at
rate r. Assume that benefits are subject to taxation, as is the case in many
advanced welfare states. Net income z for individual i will now be

zi = B + (1− ρi) (1− t) yi + (1− t) ρryi, (3)

and the public budget constraint is

t =

Bey + ρr

1− ρ (1− r)
. (4)

Example 1 Assume that mean income is 1 and that the basic income is 0.5.
From expression (4) follows that by lowering the basic income level from 0.5 to
0.25 it will be financially possible to introduce social insurance with r = 0.75

without having to increase taxes as long as the risk is less than 30 percent.

Based on market imperfections due to information asymmetries, there are
well known arguments for why the state under can potentially be a more efficient
provider of income insurance (see for example Barr 1998). In fact, it might
be the case that private insurance markets will not exist because of adverse
selection problems. Therefore, we will first analyze the case when private income
insurance is only available under pure market arrangements: It is not possible to
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complement basic income with private income insurance, and it is not possible
to buy private income insurance when working in the informal sector. In section
3.2 and 3.3, we add the possibility of buying private insurance to complement
basic income and discuss how the results are changed by this.
We now go on to describe three different systems and their corresponding

expected utilities: A pure market system (m), a welfare state with only basic
income (b), and a welfare state with basic income and social insurance (s). The
systems are distinguished by superscripts m, b and s on the relevant variables.

2.1 Pure market system

In our model of pure market arrangements, the expected utility will be

EUmi = (1− ρi)u (yi − ai) + ρiu (q
∗
i yi) , (5)

where q∗i = argmax
qi
(1− ρi)u (yi − ai) + ρiu (qiyi) ,

and ai =
qicρi
1− ρi

.

Here, the individual pays a to get coverage q, and a is a markup c over the
actuarially fair premium. The parameter c captures the costs firms have to
identify risk groups, and profits due to imperfect competition.

2.2 Pure basic income

If the welfare state provides only basic income but no social insurance, expected
utility will be

EUbi = (1− ρi)u
¡
B +

¡
1− tb

¢
yi
¢
+ ρiu (B) , (6)

where tb =
nBPn

i=1 (1− ρi) yi
.

2.3 Basic income with social insurance

When the welfare state provides both basic income and social insurance, the
public budget will be

ts
nX
i=1

(1− ρi) yi +
nX
i=1

ρit
sryi = nB +

nX
i=1

ρiryi. (7)

Note that for r = 0, we have ts = tb . Expected utility will be

EU si = (1− ρi)u (B + (1− ts) yi) + ρiu (B + ryi (1− ts)) , (8)

where ts =
nB +

Pn
i=1 ρiryiPn

i=1 (yi (1− ρi (1− r)))
.
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2.4 The informal sector

Because the welfare state requires taxation, it must compete with an informal
sector where people can work without paying taxes. An individual i working in
the informal sector will earn income αyi, where the parameter α > 0 captures
the relative productivity of working in the informal sector. If the informal sector
is less developed, the matching of supply and demand will take longer time and

decrease productivity. For example, finding customers may take longer time in
the informal sector, and it may require time and effort to avoid tax authorities.
In this case α < 1. On the other hand, if the informal sector is well developed
and the formal sector requires time consuming activities like the filling in of tax
forms, it is possible that α > 1.

The utility from working in the informal sector is written

EU ii = (1− ρi)u (B + αyi) + ρiu (B) . (9)

Note that expression (9) assumes that there is no private income insurance
available in the informal sector.

3 Analysis

Let us first draw some theoretical conclusions. Assume that a system is polit-
ically sustainable if it is supported by a majority. The basic income directly
benefits those with income below the mean income because they are monetary
net recievers. Thus, we can apply a standard result: Basic income is sustainable
when the median income is below the mean income, because a majority gains
from the redistribution from a minority.
The existence of an informal market complicates things slightly. If an in-

dividual prefers to work in the informal sector, the tax base will decrease and

the welfare state must either increase taxes or decrease the basic income. One
possibility is that this triggers further movement from the formal to the informal
sector resulting in a collapse of the welfare state. So what factors influence the
individual choice between the formal and the informal sector? The effect of α
is clear:

∂EU i
i

∂α
> 0. (10)

A more developed informal sector is more likely to be preferred than a less
developed one. We then go on to note that

∂EU i
i

∂B
= (1− ρ)u0 (·) + ρu0 (·) > 0 (11)

The higher is the basic income, the higher is the expected utility from working
in the informal sector. However, we must take into account that higher basic
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income will also make the welfare state more attractive at least for some:

∂EU s

∂B
= (1− ρ)u0 (·) (1− yt0 (B)) + ρu0 (·) (1− ryt0) ≷ 0. (12)

Because t0 (B) is negative (higher basic income requires higher taxes), we know
that the increased utility from a higher basic income is higher in the informal
sector where taxes are avoided. In fact we can conclude the following:

Claim 1 If α < 1− t nobody will prefer to work in the informal sector.

Proof. The claim is very intuitive: If the income loss from working in the
informal sector is bigger than the taxes that must be paid in the formal sector,

people stay in the formal sector.

Claim 2 If α > 1 − t then a welfare state with only basic income is not eco-
nomically feasible because people enter the informal sector.

Proof. Compare EU i to EUb . If n is large the impact on B (or t) from one
individual leaving the formal sector to work in the informal sector, is negligible.
The gain from leaving the formal sector is the utility generated by difference
between αy and (1− t) y in state no loss.

Claim 3 If α > 1−t then a welfare state with basic income and social insurance
could be feasible depending on the level of risk aversion.

Proof. The gain from leaving the formal sector is the utility generated by
difference between αy and (1− t) y. This is possibly offset by the loss of utility
created by the lack of income insurance in the informal sector.
The conclusion of our analysis so far is clear: When the welfare state com-

petes with a developed informal sector, Bismarckian social insurance can gen-
erate support for a welfare state with basic income that would otherwise not
be economically feasible. So far, we have only noted this result as a theoretical
possibility. To examine if it holds under realistic circumstances we run some
numerical simulations.

3.1 Numerical simulations

The theoretical models used so far say little about what will happen under
realistic circumstances. To gain knowledge about this, we calibrate the model

and run a simple simulation of the situation in a welfare state. The numbers
used are loosely based on Swedish statistics, but the simulation is not intended
to describe the situation in any particular country; the purpose is merely to see
what the model will predict under reasonable parameter values.
We assume that society consists of three types (N = 3) and label these Lo,

Med and Hi respectively. If we normalize the incomes of the top decile to 1, we
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give the top third income 0.6, the mid third 0.3 and the lowest third 0.2. This
income distribution is fairly equal and satisfies the criteria that median income
is below the mean income. The risks are assumed to vary around 10 percent,
being lowest for Hi and highest for Med. This typical risk distribution is based
on data on sickness absence in Sweden.1 The logic is that low and medium
income earner use the sickness pay more than high income earners, because the
latter often have better jobs and will be sick less often. The poorest, however,
sometimes work even during sickness because they feel that they can not afford

the income loss. We assume that the social insurance replacement rate is 80%
and consider a basic income at 0.1, i.e. half the level of the poorest third in
the population. Finally, in the pure market alternative we assume that there
is a markup at 10 percent over the actuarially fair premium (c = 1.1). The
expected utilities are calculated using a utility function with constant relative
risk aversion (CRRA):

u (y) =
y1−θ − 1
1− θ

, (13)

where the risk aversion parameter θ is set to 2 in our simulation. The parameter
values and the resulting preferences (with the most preferred alternative to the
left) is presented below.

Table 1. A numeric simulation of the four alternatives.

B 0,1 t_s 0,36
c 1,1 t_b 0,32
r 0,8 c 1,1
CRRA 2

income risk preferences
Hi 0,6 0,05 m s i b
Med 0,3 0,15 s m i b
Lo 0,2 0,1 s i b m

Two important conclusions can be drawn from the simulation. First of all, in this
scenario, basic income with social insurance is the most preferred alternative for
Lo and Med, whereas Hi would be better off under pure market arrangements.
Under a majority rule, welfare state s is politically sustainable.
Second, a welfare state with only basic income is unfeasible both politically

and economically. Politically because Hi and Med would both be better off
under pure market arrangements, so welfare state B lacks majority support.
Economically, because all three groups would prefer to work in the informal
sector and thus welfare state B would collapse due to an eroding tax base.

3.1.1 Sensitivity analysis

By changing the parameter values in the scenario above, I have verified that the
finding that welfare state s is superior to welfare state b in terms of political
sustainability is rather robust. Higher risk aversion means a higher loss of utility

1Data from National Social Insurance Board in Sweden (RFV 1996).
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from not being insured, and thus works in favor of welfare state s. The more
developed the informal sector (higher α), the higher must risk aversion be to
make welfare state s economically feasible. When private insurance markets
become more efficient (lower c) political sustainability decreases, because the
market alternative becomes more attractive.

3.2 Private insurance markets

So far we have assumed that there are no possibilities to buy income insurance
on private markets. This is a fairly restrictive assumption, but it is far from
obvious how private insurance markets should be modeled. If adverse selection is
severe, it might be correct to assume that there are no private insurance markets

functioning. Another possibility is the separating equilibrium as modeled by for
example Rothschild and Stiglitz (1976) where low risk groups will only be able
to by partial coverage. Perhaps the most realistic alternative is the one used
here, where private insurers can separate risk groups but only by using a costly
risk discrimination technology. In this case we write the expected utility from
a welfare state with basic income as follows:

gEUbi = (1− ρi)u
¡
B +

¡
1− tb

¢
yi − abi

¢
+ ρiu

¡
B + qb∗i yi

¢
, (14)

where qb∗i = argmax
qbi

(1− ρi)u
¡
B +

¡
1− tb

¢
yi − abi

¢
+ ρiu

¡
B + qbi yi

¢
,

abi =
qbi cρi
1− ρi

,

and tb =
nBPn

i=1 (1− ρi) yi
.

Again, ab is a markup c over the actuarially fair premium, capturing the
costs firms have to identify risk groups. The possibility to complement the basic
income with income insurance bought on the market increases expected utility
under a welfare state with basic income only (assuming that c is sufficiently low
so that there is at least some demand for market insurance).
If there are functioning private insurance markets, these may be available

also for those who earn their income in the informal sector. If so, the expected
utility from working in the informal sector can be written

gEU ii = (1− ρi)u
¡
B + αyi − aii

¢
+ ρiu

¡
B + qi∗i αyi

¢
, (15)

where aii =
qiicρi
1− ρi

,

and qi∗i = argmax
qii

¡
(1− ρi)u (B + αyi − ax) + ρiu

¡
B + qiiαyi

¢¢
.

How does the availability of private insurance change the political support for
the different systems? Clearly, being able to buy market insurance increases the
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expected utility of welfare state b. If, however, market insurance is available also
in the informal sector, it is still attractive to enter the informal sector when α >

1− t. Thus, the result remains: Welfare state s will under some circumstances
be politically more sustainable than welfare state b. The best situation for
welfare state b is if basic income can be complemented with private income
insurance whereas private income insurance is not available in the informal
sector. This is analyzed numerically in the next section. In this case, the
political choice regarding social insurance will depend on the efficiency in social

insurance compared to market insurance, and on the risk distribution in the
population. If the median voter is a monetary net receiver from social insurance,
social insurance can be less efficient than market insurance and still be supported
by a majority.
Numerical simulations, however, can illustrate more clearly the size of the

effects under different circumstances.

3.3 Numerical simulations with market insurance

Let us now introduce the possibility in welfare state b to complement basic
income with private income insurance. Keeping all other parameter values con-
stant, this changes the preferences to those described below:

Table 2. A numeric simulation of the four alternatives when basic income can
be combined with market insurance.

income risk preferences
Hi 0,6 0,05 m b s i
Med 0,3 0,15 s b m i
Lo 0,2 0,1 s i b m

We see that welfare state b is now more attractive. But there is still a majority
with s as the most preferred alternative, and welfare state b would still run into
economic problems because Lo prefers to work in the informal sector. Note that

this result is produced under the assumption that there is no private market in-
surance in the informal sector. Introducing this possibility renders the informal
sector more attractive for everyone, and under some circumstances welfare state
s will suffer problems because people prefer the informal sector. The conclu-
sion is intuitive: If the informal sector is sufficiently well developed, any welfare
state will run into problems becuase the tax base will decrease when people
work informally rather than paying taxes. But a welfare state that combines
social insurance with basic income is less vulnarble to this threat, regardless of
whether market insurance is available as a complement to basic income or in
the informal sector.
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4 Bismarckian social insurance: Who is it good
for?

The conclusions so far are clear: There are realistic situations when a welfare
state that combines basic income and social insurance will be economically fea-
sible and politically sustainable, whereas a welfare state with only basic income
and correspondingly taxes would not be possible, neither economically nor po-
litically. But besides the necessity to generate political support and economic
feasibility, what can be said about the general desirability of Bismarckian social
insurance?

Intuitively, positively income related benefits may seem less appropriate from
a redistribution perspective, because they provide higher absolute benefits to
high-income earners. This intuition is wrong because it makes an implicit com-
parison with an irrelevant counter factual distribution. If a system without
bismarckian social insurance lacks political support, then the relevant alterna-
tive to social insurance is market insurance. When social insurance is compared
to market insurance, social insurance is in most cases the more egalitarian al-
ternative. The reason is that social insurance pools the risks and forces all
individuals to contribute to the insurance scheme based on the average risk.
Under market insurance, on the other hand, there are incentives for sellers of

insurance to separate individuals with low risk from those with high risk, and
sell them insurance at a price based on their own risk. If it is possible for
sellers to separate risk groups, high-risk individuals will pay more and low-risk
individuals will pay less under market insurance compared to social insurance.
Thus, the redistribution within Bismarckian social insurance goes from low-risk
groups to high-risk groups. In many cases, this actually coincides with a re-
distribution from high-income earners to low and middle-income earners. One
example is given in figure 1, which shows the relation between sickness absence
and monthly wages for different professions in Norway.
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Figure 1: Monthly wages and sickness absence in Norway.2
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We see that there is a clear negative relationship: Professions with higher wages
have lower sickness absence. This is the case not only for Norway. Figure

2 shows how the Swedish sickness benefit pays more money to high-income
earners, but assuming that the insurance is financed with proportional taxes,
we see that there is actually a redistribution from high-income earners to low-
income earners. This is the case partly because there is an upper benefit limit,
but mainly because high-income earners have fewer sick days than low and
middle-income earners.

Figure 2: Annual monetary payouts from the Swedish sickness benefit.3
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Thus: Bismarckian social insurance replaces market insurance, which in
many cases is less egalitarian than social insurance. Many advocates of wel-
fare states with Bismarckian social insurance use exactly this type of counter

factual argument. For example Stephens (1995) argue in favor of the institu-
tional welfare state as follows:

2Data taken from Statistics Norway, various sources.
3 Source: Bergh (2004).
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“the institutional welfare state crowds out all other alternatives
(such as negotiated occupational benefits, private insurance, and
personal savings), all of which are much more unequal than earnings
related public benefits”. (p. 148)

Ferrarini and Nelson (2003) note that low-income earners are more likely
to use not only sickness pay but also unemployment benefits. It is important,
however, to remember that the inverse relation between income and risk does
not for all possible types of social insurance. For typical short term social

insurance, closely related to the work situation, it seems likely that low-income
earners have higher risk: High-income earners typically have more control over
their work situation, and therefore they have better possibilities to avoid risks.
Pension systems, however, represent a possible example of the opposite case: For
several reasons, high-income earners have higher expected longevity than low-
income earners. Thus, in a universal pension system with proportional fees and
positively income-related pension benefits, high-income earners are net gainers,
due to the shorter expected longevity of low-income earners.
To conclude: Combining basic income with short term Bismarckian social

insurance will not decrease the redistributive effect of the welfare state, because

high income earners are typically net payers to such insurance schemes.

4.1 Social insurance to compensate for brute luck events

Finally, we note that there is yet another possible defense of Bismarckian social
insurance in that it compensates individuals for brute luck events. The concept
of brute luck is usually attributed to Dworkin (1981a, b), and the idea is that in-
dividuals ought to be compensated for events for which they can not reasonably

be held responsible. Vallentyne (2002) writes:

"The occurrence of an event is due to brute luck for an agent if
and only if the possibility of its occurrence was not (for the agent)
a (reasonably) foreseeable outcome of his/her choices." (p. 532)

This definition of brute luck events fits well with the type of events for which
social insurance gives protection. If set at 100 percent, a universal bismarckian
social insurance financed by proportional taxation, would completely remove
the income inequality due to risk differences between individuals, but leave
unaffected the inequality due to wage differences. Thus, Bismarckian social

insurance can be used to compensate for brute luck events, whereas progressive
taxation and/or basic income can be used to create redistribution beyond risk
pooling .
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5 Conclusions

The paper is both positive and normative. The positive part is the prediction
that systems with high basic income and no social insurance will suffer from a
decreasing tax base. The normative part argues that a system should combine
basic income with social insurance, not only because this maximizes political

sustainability, but also because Bismarckian social insurance compensates indi-
viduals for brute luck events.
Previous research has indicated that much of the redistribution taking place

in big institutional/universal welfare states is favorable for middle income earn-
ers rather than directly redistributive towards the poor.4 Two things need to
be said about this. First of all, that the poor in these societies may well be
better off than they would have been under a more targeted welfare state, and
for sure they are better off than they would be under pure market arrangements.
Second, the fact that modern universal welfare states tend to favor the middle

classes can be viewed as yet another strong argument for implementing a basic
income. In this case, Bismarckian social insurance may not be directly benefi-
cial for the poor, but is instrumentally important because they help to generate
political support for a system which includes an unconditional basic income.
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