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Abstract

Recent debates have suggested that taxation is very detrimental to labour force participation and

employment. However, some countries - notably the Scandinavian - stand out as contradictions to this

view since they have managed to sustain high labour force participation despite high tax rates and a

generous social safety net. This paper considers the experience of European countries and Scandinavia

compared to the US and asks whether Scandinavian countries are outliers. First, it is argued that the

simple "tax argument" does not capture the European experience since labour force participation for

some age groups is at the same or a higher level than the US. Second, it is argued that even though

the social safety net is generous in Scandinavian countries, it is also very employment conditional. It

is shown that these conditionalities can make high labour force participation consistent with a high

marginal effective taxation of labour, and that it on the margin lowers the marginal costs of public

funds. The design of the social safety net is therefore important in accounting for the Scandinavian

experience.

∗Paper prepared as part of the DG ECFIN Visiting Fellows Programme (contract number 155/2008/SI2.496.362). Com-

ments and suggestions by Alfonso Arpia and Stephan Hupfeld and participants at a DG ECFIN seminar and the CESifo

conference "Reform of the Welfare State: A New European Model" are gratefully acknowledged.
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1 Introduction

A high employment rate is a key policy objective due to its direct social importance, but it is also

indirectly important since it is essential to ensure the financial viability of a social model with a tax

financed social safety net1. An important issue is how to ensure that the relatively high taxes needed to

finance social expenditures do not hamper labour supply to such an extent that it brings welfare and the

financial viability of the social model at stake.

The role of taxes for economic performance in general and labour market participation and employ-

ment in particular is a recurrent theme. A recent wave in this debate has been fuelled by the controversial

paper by Prescott (2004), arguing that differences in labour supply (measured as total hours supplied

relative to population size) between the US and some larger European countries can be accounted for by

the difference in tax rates. Hence, by implication, if these European countries were to reduce taxes to

the US level, the labour input would be about the same on a per capita basis, and such reductions would

be self-financing (see also Ohanion, Raffo and Rogerson (2006)).

While provocative, these claims are based on an implausibly large labour supply elasticity way above

any available empirical micro evidence23 . Moreover, a closer look at the cross-country evidence reveals a

more complicated picture than implied by the simple "tax and labour supply" view. It is in particular

noteworthy that some high tax countries like the Scandinavian are exemptions to the simple tax view.

The Scandinavian countries are among the countries with the highest tax burdens and tax wedges on

labour, and yet they are known as countries with high labour force participation4.

The experience of the Scandinavian countries is even more striking when taking into account that

they have a fairly generous social safety net. In parts of the economics literature, a generous social safety

net is often portrayed as a "subsidy to leisure" or as "paying people for not working".

Many government spending programs implicitly provide a marginal subsidy to leisure since

they stipulate that benefits are conditional on not working, or that the benefit is reduced in

response to any labour income. Relevant examples include some components of social security,

unemployment insurance, traditional welfare programs and disability (Rogerson, 2007, p 73).

This line of reasoning identifies the composite tax rates (marginal effective tax rates) on labour market

participation (i.e. the combined effect of taxes lowering the return to work, and the loss of transfers) as

crucial for determining labour force participation, and by implication they are high in countries like the

Scandinavian with a generous tax financed social safety net.

In the political science literature, the same issue appears but from a different angle since the focus is

1For EU countries this is reflected, among other things, in the Lisbon target as well as in country specific targets.
2Prescott (2004) assumes a labour supply elasticity of nearly 3. This is significantly larger than in micro studies which

usually find the elasticities to be small and below one. For recent surveys see e.g. Evers, De Moij and van Vuuren (2005) and

Meghir and Phillips (2008). Recent work has assessed elasticities using reported income which leads to higher elasticities

(although the interpretation is open to debate, see Chetty (2008)), but even these elasticities are not as high as assumed

by Prescott,
3Other arguments have been that Europeans have a stronger preference for leisure, that the welfare state via generous

benefit levels lowers labour supply, and the role of imperfect competition (unions), see e.g. Alesina, Glaeser and Sacerdote

(2005), Ljundqvist and Sargent (2007), and Gordon (2006).
4For a more general discussion of the experience of the Scandinavian countries, see e.g. Andersen et al. (2007).
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on the extent to which social policies lead to a decommodification of labour. By decommodification is

understood that selling of labour5 is not a necessity to maintain a decent standard of living.

A minimal definition must entail that citizens can freely, and without potential loss of

job, income, or general welfare, opt out of work when they themselves consider it necessary

(Esping-Andersen, 1990, p 23).

Decommodification is seen as an integral part of the universal welfare model stressing that entitlements

are based on citizenship and needs rather than performance. If the social safety net in the Scandinavian

countries is taken to support decommodification of labour (see Esping-Andersen (1990)), it follows that

the Scandinavian countries come close to the universal model6 . The decommodification interpretation

goes hand in hand with the incentive view of the welfare state; that is, the economic incentives to supply

labour are weakened by welfare arrangements.

While the experience of the Scandinavian countries is of interest in its own right, it is of wider interest

in relation to the role of incentives. It is sometimes claimed that the experience of the Scandinavian

countries documents that economic incentives do not matter. In the following it is argued that this is a

too hasty conclusion which does not recognize that the incentive structure is made up of pecuniary and

non-pecuniary elements, and the particular design of policies balances these so as to make high tax rates

and employment rates compatible.

That there is a puzzle to be explained in the sense that the Scandinavian countries are outliers is seen

from figure 1 showing the relationship between labour force participation rates and taxation of labour in

a cross country perspective. In figure 1a displaying data for 14 European countries, there seems to be

a positive relationship between taxes and labour force participation (see also Centeno (2005)); however,

when removing the Scandinavian countries as done in figure 1b, the expected negative relation appears

(although here with a low statistical significance). This suggests that the Scandinavian countries are

outliers or noise to the standard view on the relation between taxes and labour supply.

The purpose of this paper is thus twofold. First, it takes a closer look at the comparative evidence on

labour supply by comparing OECD countries and in particular European countries to the US. Second,

with outset in the experience of the Scandinavian countries, this paper discusses what lessons can be

learned with respect to reconciling a high labour supply with a social model in which the public sector

plays a non-trivial role. It is argued that a key property is that the social safety net is employment

conditional; that is, benefits are high but at the same time they have conditions related to active labour

supply and employment. In this way the potential disincentive effects of generous benefits are countered

which in turn support a high labour force participation rate and lower the marginal costs of public funds.

5Also expressed as "the concept refers to the degree to which individuals, or families, can uphold a socially acceptable

standard of living independently of market participation" Esping-Andersen (1990, p 37).
6Various proposals on classification of welfare regimes or models have been made in the literature. Esping-Andersen

(1990) made seminal a distinction between the liberal/residual, the continental/corporatist and the universal/social demo-

cratic/Scandinavian welfare model. This is used here since it is a convenient way by which to focus on the division of labour

between the market, the civil society and the state. However, no country fits perfectly into these model categories, and

countries with strong universal elements are also found outside Scandinavia, e.g. the Netherlands.
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Figure 1: Labour force participation and taxation: European countries and the Scandi-

navian countries
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Note: The participation rate is for the age group 15-64, and the metr is the marginal effective tax rate from

shifting between non-work and work, taking into account taxes and transfer income. Scandinavia = Denmark,

Finland, Norway and Sweden. Data: See section 5.2.

The paper is organized as follows: Section 2 gives some background information on labour supply

in a comparative perspective and identifies the main sources of differences in labour supply between

European/Scandinavian countries and the US. Section 3 presents some key aspects of the so-called Scan-

dinavian model, and section 4 develops a simple model of labour supply, focussing on the interplay

between economic and non-economic incentives.

2 Labour input - Europe vs US

It is useful to start by considering labour input in some detail to identify the major differences between

countries. This section focuses on OECD countries compared to the US.

2.1 Labour input

Most comparative studies consider the total labour input per capita; that is, total working hours divided

by the population. It is useful to decompose this measure in the following way7

EH

P
=

P15−64
P

L

P15−64

E

L
H (1)

where E denotes employment, H average hours worked, P total population, P15−64 the population in the

age group 15-64 (the working ages), and L the labour force. The total labour input is thus made up of a

7 In the following focus is on the quantitative dimensions of labour input since these are most directly relevant to the

issues analysed. Moreover, the quantitative dimension is more important to the financial aspects of the welfare state, cf.

below. Qualitative aspects are more important for productivity and distributional issues which are not discussed here.
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demographic factor (P15−64P ), and two extensive margins: how many of the working age population are in

the labour force ( L
P15−64

), and among those how many are in employment (EL ), and the intensive margin

(H).

The following decomposes labour input for OECD countries according to (1), and since the US has

been used as the reference point in most of the recent discussions, the numbers are reported normalized

by their respective US-values.

It is seen that most European countries have a per capita labour input which is below the US level.

This can not be explained by differences in the age composition of the population since the population

share of the age group 15-64 is almost the same as in the US. The difference is in some cases explained both

by low labour force participation/employment rates and low working hours (e.g. France and Germany),

while for some counties the difference is mainly due to differences in labour force participation (Italy),

and for many others lower working hours (e.g. Belgium, Denmark, Sweden and the Netherlands).

Table 1: Decomposition of per capita labour input

Note: Employment rate is the employment rate of the labour force, and working hours is actual hours worked

during the year. Data applies to 2004.

Source: Labour Force Statistics, www.sourceoecd.org

2.2 Labour force participation and age

Considering the extensive margins of labour supply in more detail along the age dimension as done in

figure 2 brings forth two striking facts. First, for countries with a lower average labour force participation

rate and employment rate than the US, the difference is mainly concentrated around entry and exit ages
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from the labour market; i.e. the problem is not one of generally lower labour force participation and

employment rates. Second, for some smaller European countries, labour force participation rates and

employment rates are higher than for the US for prime age groups, but at or below US levels at entry

and exit ages from the labour market.

Figure 2: Age dependent labour force participation rates and employment rates: US vs

larger and smaller European countries
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If high taxes and generous social safety nets create a barrier to labour force participation and employ-

ment, one should in particular expect this to be prevalent for less educated having low potential market

wages. A striking fact seen from figure 3 is that this is not the case. For both larger European and

Scandinavian countries, the employment rates (relative to population in the relevant age groups) are in

general higher for less educated in Europe than the US, although with the same tendency to weaken at

entry and exit ages. Interestingly, for highly educated it is the entry and exit problem in particular in
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the larger European countries that causes a deviation to the US.
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Figure 3: Age dependent employment rates and education: US vs larger and smaller

European countries
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education is defined as "less than upper secondary level" and high education as "levels that correspond to both

ISCED 5A and 6". Data applies to 2003

Source: OECD labour force statistics, www.oecdsource.org

The relevant tax metric affecting the labour force participation decision is the Marginal Effective Tax

Rate (METR) taking into account that the economic gain from shifting into jobs depends both on taxes

paid and income transfers lost. This double effect implies that the METR can be rather high, especially in

countries with an extended welfare state (see European Commission (2005) and Centeno (2005)). Specific

country studies find that the METR can be rather high (above 100%) for some groups. Figure 4 shows

the METR for European countries in 2004.
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Figure 4: Marginal effective rate of taxation when shifting from non-work to work
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A striking finding is that analysis of "does it pay to work" finds that some persons are in employment

even though they get a very low or even negative economic return from working (see also e.g. Pedersen

and Smith (2002)). Figure 5 illustrates the distribution of both the absolute gain from work and the

distribution of employed persons according to the compensation rate (possible benefits relative to wages

after tax) for Denmark. It is seen that there is a tail of workers who have a replacement rate close

to or above 100%. Hence, based on strict economic reasoning these persons would be better off not

working. This may have different interpretations including that agents are irrational, work norms, stigma

associated with living on benefits or forward-looking behaviour8. However, there is another very basic

reason to be considered in more detail below, namely that living on benefits is not an unconditional

alternative to work.

Figure 5: Gains from work - Denmark 2001

Source: Danish Ministry of Finance, 2004.

8 It may be worthwhile to work for a current low wage if on the job training will lead to higher income prospects in the

future.

9



3 The intensive margin

Average working hours are for a number of European countries significantly below those for the US, cf.

table 19. This gap has been growing over recent years, cf. figure 6 and OECD (2008). The trend decline

in working hours is to be expected given growing material well-being (assuming the leisure is a normal

good), and hence it may be questioned whether the outlier here is Europe or the US (lazy Europeans

or crazy Americans?). However, since the trend is also found in countries which have a low tax burden

or have maintained a relatively constant tax burden, it is not obvious that this can be readily explained

as driven by tax wedges. Causa (2008) finds that tax wedge can account for part of the difference in

working hours for females, but not for males.

Figure 6: Annual average working hours, 1970-2006: Selected countries
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There is one striking difference between Europe and the US in the gender dimension, cf figure 7.

The difference in the distribution of working hours is larger for females than for males. More females

have longer working hours in the US than in Europe - this holds for both larger and smaller European

countries. In Europe there seems to be a negative relation between female labour force participation and

average working hours.

9Comparison of working hours is made difficult both by different measurement methods across countries and by the fact

that average working hours can be low due to low statutory hours (working hours during the week, vacations) or absence

from work (sickness).
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Figure 7: Distribution of working hours, females and males: US vs larger and smaller

European countries
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4 Taxes, benefits and employment in the Scandinavian welfare

model

The comparative evidence leaves the puzzle why a generous welfare state as found in the Scandinavian

countries does not produce a more detrimental incentive structure to work. Can this be taken to show that

incentives do not matter, or does it reflect the particular way policies are designed in the Scandinavian

countries?

In the following we address this question by first pointing to a basic employment dependency of

the Scandinavian model, and next the issue of entitlements and conditionalities in welfare policies is

considered. This provides the background for the theoretical considerations in the next section.
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4.1 Employment focus

To set the scene for the following discussion, it is useful to outline a basic property of the Scandinavian

model, namely that it is very employment focussed. To see this consider the basics of the public sector

budget constraint when we focus on the two main expenditure items10, transfers/benefits (b) paid to the

non-working and public consumption (g). The provision of public services is mainly done by use of labour

(Lg), and therefore the wage expenditures are given as whLg, where w denotes the wage rate, h working

hours, and Lg the number of public employees. The predominant source of tax revenue11 is given by

direct and indirect taxation of labour, and hence the total revenue is τ [whLp + whLg], where Lp denotes

private employees. For simplicity working hours and wages are assumed equal in the private and public

sector12.

The budget balance can now be written

B = τ [whLp + whLg]− [N − Lp − Lg] b− whLg

= [τwh+ b]Lp − [(1− τ)wh− b]Lg −Nb

It follows straightforwardly that the budget balance is very sensitive to private employment. An increase

in private employment improves on the margin the budget by (τwph+ b), i.e. the sum of the paid taxes

and the saved benefits. Note that ( τwh+bwh ) is the METR associated with shifting from benefits into work,

cf. figure 4. An increase in public employment deteriorates the budget if (1− τ)wh− b > 0.

A balanced budget (B = 0) requires a tax rate given as

τ =
[N − L] b+ whLg
whLp + whLg

=
[N − Lp − Lg]

b
wh + Lg

Lp + Lg

We have, as expected, that an increase in private employment leads to a tax decrease13

∂τ

∂Lp
=
−
¡
N b

wh + Lg
¢

(Lp + Lg)
2 < 0

10Among Scandinavian countries public consumption constitutes on average 50 % of total public outlays and transfers 40

%. About 2/3 of public consumption is wage expenditures (OECD (2007)).
11Among Scandinavian countries taxes from direct and indirect taxation of labour constitute about 85 % of total tax

revenue (OECD (2007)).
12 In the general case, we have

B = τ [wphpLp +wghgLg ]− [N − L] b−wghgLg

where a subscript p refers to the private sector, and subscript g to the public sector. Hence,

τ =
[N − L] b+ wghgLg

wphpLp +wghgLg

=
[N − L] b

wphp
+

wghg
wphp

Lg

Lp +
wghg
wphp

Lg

Hence, if relative wages wg
wp
and working hours hg

hp
are constant, the same conclusions follow.

13Note that

∂2τ

∂ (Lp)
2
=

N b
wh

+ Lg

(Lp + Lg)
4
2(Lp + Lg) > 0
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and an increase in public employment (and thus public service provision) and the benefit level leads to a

tax increase14

∂τ

∂Lg
=

Lp −N b
wh

(Lp + Lg)
2 > 0

∂τ

∂b
=

[N − Lp − Lg]
1
wh

Lp + Lg
> 0

Since the Scandinavian countries have high ambitions concerning both the social safety net (captured by

the replacement rate b
wh) and public employment (captured by public employment Lg and thus public

service provision), it follows that a high employment rate (private) is needed to avoid too large tax rates.

In short the model relies on high labour force participation/employment rates because this is needed to

ensure the financing of both the social safety net and the publicly provided services, and because the

public sector itself is a large employer. Or to put it differently, it is important not to end up in a vicious

circle where a high tax rate via incentive effects causes a low employment level, which in turn requires

an even higher tax rate to balance the budget. This underlines the fact that the decommodification

interpretation of the Scandinavian welfare model (see introduction) is an inaccurate description of an

employment focussed model.

Employment sensitive budgets

The fact that the budget sensitivity to employment is very large is illustrated by figure 8 showing

for Denmark the immediate budget effect (one year) when a person shifts from receiving some benefits

into employment in the private sector15 . For an unemployed the amount is roughly 30,000 euro due

to the double effect of the increased tax payment and the reduced benefit expenditures. An increase in

private employment of 10,000 (0.6 %) will thus improve the budget by 2.25 billion DKK (300 million

euro) corresponding to a budget improvement of about 0.15 percentage points of GDP.

14Note that Lp −N b
wh

> 0 follows from (1− τ)wh− b > 0. Since

(1− τ)wh− b = (1−
[N − Lp − Lg]

b
wh

+ Lg

Lp + Lg
)wh− b

=
whLp − [N − Lp − Lg] b− b (Lp + Lg)

Lp + Lg

=
whLp −Nb

[N−Lp−Lg] b
wh+Lg

Lp+Lg

Lp + Lg

15The orders of magnitude are the same for Sweden, see Swedish Economic Policy Council (2008).
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Figure 8: Budget effect of shifts between various types of benefits and private sector

employment
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Source: Danish welfare commission (2006).

4.2 Employment conditionalities

Considering the Scandinavian welfare model looking at its generous social safety net, it seems to fit the

description of a system "subsidizing leisure" or "paying people for not working". However, this is an

empirically inaccurate characterization of the welfare policies underlying the model since they do not

in general leave various benefits as a free choice but include a number of conditionalities determining

eligibility.

By conditionalities are understood the conditions under which the individual acquires access to tax

financed transfers and services. A basic question is whether the entitlement is a citizen’s right, or whether

it depends on some prior action like payment of a contribution, membership fee and the like. A universal

welfare arrangement is defined as one where the "entry" condition is a citizen’s right granted at an

individual level16. However, if citizenship was the only condition, social transfers would amount to an

unconditional income, i.e. a so-called demo-grant or basic income17. The transfers are however not

unconditional, and the conditionalities basically serve two purposes, namely, targeting and incentives.

A key issue in the design of welfare policies is the screening problem to identify who is (deserving)

in need, e.g. those who involuntarily lost their job, those with a reduced work capability etc. This is a

selection problem arising since policy makers cannot necessarily distinguish between different types. The

problem is that more will claim the benefit if entitlement is unconditional (beyond citizenship), and if so,

either the benefit level would have to be lower or the tax rate to be higher. Conditionalities of various

forms can thus serve the purpose of screening between the "deserving" and "non-deserving" which may

lead to more redistribution/insurance or smaller costs (taxes)18 . This screening may either arise via

16Note that globalization and mobility of people raise new issues in the definition of citizenship, and therefore residence

criteria have been introduced for e.g. pensions and social assistance (see below for Denmark).
17A basic income is sometimes argued as being the ultimate example of decommodification of labour and completion of

social rights, cf. Marshall (1950).
18 So-called targeting or tagging, cf. Akerlof (1978). See also Nichols and Zeckhauser (1982).
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a gate-keeper checking whether given eligibility conditions are met, or via self-selection. One example

of a conditionality with a strong self-selection mechanism is an activation requirement associated with

claiming some types of benefits19. The opportunity cost of this requirement will be high for those who

either have a high potential market wage or value of leisure, and hence such conditions may help screening

away those who can support themselves or the "lazy".

Another important issue is how to separate between different causes of a particular situation. If the

reason is entirely exogenous, the situation is simple in the sense that there are no incentive problems.

However, if it includes effects of choice and effort, it is more difficult since we then have an endogenous

element, and there is a moral hazard problem since agents may affect both whether the event occurs

and its consequences (ex ante and ex post moral hazard). However, building conditionalities into the

system makes it possible to change the balance between insurance and incentives20. An example is if

requirements for active job search or activation requirements are built into an unemployment insurance

scheme. In this case there is a strong incentive to search for jobs (moral hazard problems are reduced),

and the insurance scheme can to a larger extent deal with unemployment which is not self-inflicted. In

short, such conditionalities address moral hazard problems and therefore allow the system to be more

generous in relation to causes exogenous to the individual. This may alternatively be phrased in terms

of justice in the sense that the policy aims at correcting for causes beyond the control of the individual

but not those directly related to the individual’s own choices/effort.

4.3 Conditionalities in the Scandinavian Welfare Model

The issue of rights vs. duties has recently come to the forefront again via a number of labour market

reforms undertaken in the Scandinavian countries (in particular Sweden and Denmark). These reforms

have reenacted active labour market policies21 . The shift in labour market policy from a passive to an

active focus has been launched by appealing to a so-called “right and duty” principle. The argument

being that the individual, on the one hand, has a right to income support, but, on the other hand, also a

duty to actively search for jobs and being willing to work. At the same time, society has a duty to help

improving job prospects but also a right to demand something from recipients of income transfers. This

can be interpreted as reflecting that the welfare state builds on reciprocity and work norms.

A closer look at labour market policies shows that these include a number of contingencies fitting

into the following list (cf. OECD (2005)): i) early intervention in unemployment spells, high contact

intensity between job seekers and counsellors, ii) regular reporting and monitoring of work availability

and job-search activities, iii) direct referral of unemployed to vacant jobs, iv) back-to-work arrangements

or individual action plans, v) active labour market programmes to prevent loss of motivation, skill,

and employability as a consequence of long-run joblessness, vi) monitoring of compliance with eligibility

conditions and implementation of sanctions. In short all these contingencies aim at ensuring that support

19See Besley and Coate (1992, 1995) for an analysis of how workfare can attain better targeting in a poverty alleviation

programme. In Andersen (2008a) it is shown how the design of workfare programmes can ensure a Pareto improvement

relative to an unconditional redistribution programme.
20Andersen and Svarer (2008) show in a search framework how workfare elements in an unemployment insurance scheme

can shift the trade-off between insurance and incentives.
21However, the use of such conditionalities is not a new aspect of welfare policies in the Scandinavian countries.
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only goes to people actively searching for jobs. It is not a passive system which merely subsidies non-

market activities.

Table 2: Income transfers in Denmark - conditionalities related to eligibility

Note: (1) the actual activity requirements and duration varies across groups.

Source: Based on Danish Ministry of Labour (2007).

Table 2 gives some summary indicators on the conditionalities in three major welfare programmes

in Denmark, namely, the unemployment insurance scheme, social assistance (the basic social safety net)

and the early retirement scheme. It is seen that claiming unemployment benefits or social assistance is

not an unconditional benefit but is associated with a number of conditionalities which mostly have an

employment focus. However, even the early retirement scheme is employment conditional in the sense

that eligibility presumes that an employment criterion is fulfilled. If this condition is met, it is the

individual who decides whether the scheme is going to be used22. If the aim of the scheme is to create

an option to opt out of the labour market for individuals with a low work capability as old, it may be

questioned whether the absence of a gate-keeper condition is consistent with a welfare model relying on

a high employment rate. The reason may be that the scheme was introduced based on prevalent policy

22Some eligible for disability pensions may take the option of early retirement since it is easier, and hence abolishing the

scheme would not on a one-to-one basis be reflected in labour force participation.
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views in the 1970s and 1980s building on the "lump of labour"-fallacy. As shown in figures 2 and 3, the

particular problem of maintaining a high labour force participation rate for the age group 60+ can be

related to the options offered for early retirement.

To see this more clearly consider the main element of the social safety net, social assistance (in

Danish “kontanthjælp”). This scheme offers support to individuals having been exposed to a social

event like unemployment, illness, divorce etc. The assistance is means tested on a family basis; that is,

the income/wealth of the spouse is also of importance for the assistance offered. Moreover, the social

assistance is dependent on a number of criteria including age and children. There is a possibility of

individual supplements, and recipients of social assistance will usually also be eligible for a housing

subsidy (also means tested).

The employment focus of the conditionalities is seen from the following listing of conditions associ-

ated with social assistance: (i) Labour market availability criteria: all recipients of social assistance are

required to actively search for jobs and participate in so-called activation measures, cf. table 2. (ii) Time

dependence: after receiving assistance for more than 6 months there is an upper cap on the sum of social

assistance and supplements implying for most a reduction in the total assistance level. Special rules apply

to young recipients. (iii) Employment criteria: for a married couple there is a work requirement of at

least 300 hours of regular work within the last 2 years to qualify for assistance, and if this condition is

not met only one person receives social assistance. (iv) Earned income tax credit: in general all income

is deducted from the social assistance, but if the person receives reduced social assistance, cf. (ii), part

of the work income is not deducted in the social assistance in order to increase incentives to work. (v)

Entry condition: entitlement presupposes that the individual has been living in Denmark in 7 out of the

last 8 years (or fulfils the conditions for eligibility according to EU rules), otherwise the person will only

be entitled to social assistance at a lower level, the so-called “start assistance” (in Danish “starthjælp”).

In sum welfare policies in the Scandinavian countries include a number of conditionalities with a

strong employment focus which may counteract both adverse selection and moral hazard problems. The

schemes are in general neither "subsidizing people for not working" nor implying that "labour has been

decommodified, but rather they serve the purpose of supporting a high labour force participation rate.

An implication of this is that the schemes are associated with quite some administrative burdens in the

form of control and monitoring. As an illustration of this, the Scandinavian countries are the OECD

countries spending most on active labour market policies.

4.4 Some indicative empirical evidence

As a follow-up on the preceding discussion of how welfare policies affect labour supply consider the

following simple empirical exercise, where the labour force participation rate is related to the marginal

effective tax rate (metr), and two measures affecting the marginal value of non-working time for individuals

namely publicly provided services in kind and expenses on active labour market policies. Data is for 14

Western European countries (EU15 minus Luxembourg and Greece and plus Norway) and applies to

2005. Data is measured relative to the US23.

There are numerous measurement problems involved in assessing the role of economic and non-

23The results are almost the same if variables are not measured relative to US values.
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economic incentives for labour force participation/employment. First, the participation constraint is

most binding for individuals with low potential market income, and hence by using aggregate labour

force participation, the role of incentives may be underestimated. However, there is no readily available

measure of labour supply for the potential low income group. Second, the role of conditionalities in

welfare policies is very difficult to measure, and the expenditure levels are very poor indicators of the

whole complex of rules and regulations pertaining to receiving welfare benefits.

Despite these reservations the results of the simple regressions reveal some interesting findings24 25 .

First, the regressions are significantly improved by the inclusion of the two measures related to the

employment focus of welfare policies, and the a priori expected signs are found. Second, while the "tax

only" regression produces the wrong sign to the tax variable, it is correctly signed when controlling for

the two employment focussed variables (even including the Scandinavian countries, compare to figure

1). Finally, in accordance with existing empirical evidence, the effects are much smaller for males than

females, and in particular services in-kind have a significant positive effect on labour force participation

for females.

Table 3: Estimated labour force participation equation

Total Males Females

constant 3.30 5.23 4.40 5.22 1.96 5.22

(2.78) (3.95) (6.49) (4.31) (1.01) (2.71)

metr 0.23 -0.25 0.03 -0.18 0.46 -0.31

(1.07) (0.82) (0.22) (0.64) (1.34) (0.76)

almp NI 0.04 NI 0.03 NI 0.12

(0.55) (0.42) (0.51)

services NI 0.03 NI 0.03 NI 0.04

(2.96) (1.01) (3.71)bR2 0.09 0.57 0.01 0.15 0.13 0.68
Note: Based on a cross-section estimation for 14 European countries (EU 15 minus Luxembourg and plus

Norway), data applies to 2005, except services where data is from 2003. All variables are measured relative to

US values. The metr is the marginal effective tax rate applying to labour force participation (source: Eurostat),

and almp and services measure total outlays on active labour market policy in-kind benefits (old age and family)

in % of GDP (source: www.sourceoecd.org). The regression is ln(p) =constant+a1 lnMetr + a2 lnAlmp +

a3 lnServices. Numbers in parenthesis give the numerical values of the t-statistics.

24The estimation is presented here for labour force participation rather than employment since the latter involves demand

aspects. However, labour supply numbers may be boosted if agents not actively searching for jobs are included. Hence,

more explicit employment conditionalities may reduce registered labour supply. The estimation has also been made with

the employment rate (age group 15-64) as the dependent variable, with the same results.
25 It is particularly noteworthy that the introduction of the two control variables implies a significant improvement of the

explanatory power of the model (compare also figure 1), even though it remains parsimonious.
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5 Employment conditional welfare policies and tax distortions

The preceding discussion of conditionalities raises the question of how pecuniary and non-pecuniary

incentives interact in affecting labour supply decisions and the distortionary effects of taxation. The

labour supply considered here is labour force participation, i.e. the extensive margin of labour supply.

It is an important question whether conditionalities in transfers (like the activation requirement in

the unemployment insurance scheme and the social assistance programme) can sustain a higher labour

supply, and thereby contribute to counteract the effects of both taxes and benefit levels on labour force

participation.

Consider a situation where individuals have different abilities reflected in different earnings (wages)

potentials. Index individuals by type i (∈ [0, 1]) and denote the potential wage for type i by wi. Assume

that abilities are distributed across the population according to a continuous density f(w) of potential

wages26. An individual type i will have utility

U(wi(1− τ))− d

if working. U() (where U 0 > 0, U 00 < 0) gives the utility from consumption equal to disposable income

wi(1− τ), where τ is the tax rate. The disutility from work27 is denoted d (note that working hours are

assumed exogenous and normalized to 1).

The public sector offers a benefit scheme which provides a tax financed benefit (after tax) of b with

an activation requirement implying a disutility αd, α ≥ 0. Hence, utility if not working is

U(b)− αd

The parameter α captures the strength of the conditionality built into claiming the benefit, and it can be

interpreted in different ways. In standard model α = 0 is implicitly assumed, i.e. an unconditional benefit.

The most straightforward interpretation of the α parameter is that there is a time consuming workfare

element attached to receiving benefits, and if the activation requirement is a proportion α of the working

hours of the employed, the formulation above follows. It is also possible to interpret α as measuring

the strength of the conditionality in terms of the foregone leisure value implied by the conditionality

by spending time on job search or the probability of shirking on job search and the implied sanction if

detected.

An alternative interpretation is that the disutility from work captures the opportunity cost of not

being able to perform non-market activities (cooking, cleaning, taking care of the children, family etc.)28 .

Hence, if the government supplies public services which are close substitutes to non-market activities like

e.g. day care facilities, it essentially works to lower the value of non-market activities. Hence, a low α

corresponds to a case where the opportunity cost of time is low, and oppositely for a high value of α.

Finally, the parameter α can also be interpreted as measuring the strength of work norms (see Lindbeck

(1995)), Lindbeck, Nyborg and Weibull (1998,2003)). If α is large, it implies that the gain in leisure from

26Where f(w) > 0 for w ∈ [a, a], and f(w) = 0 elsewhere. ∞
0 f(w)dw = 1.

27All workers are assumed to have the same disutility from work. The model can easily be generalized to allow for

differences in disutility from work. This would imply that the non-working group will include both low productivity groups

and high value of leisure groups.
28Note that Rogerson (2007) takes into account that some public schemes subsidize market work.
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not working is small, which may reflect that it is a strong norm that one should be self-supporting, and

vice versa.

Reservation wage

Consider now the labour force participation decision29. Is a given individual i better off at work than

receiving benefits? The participation constraint reads

U(wi(1− t))− d = U(b)− αd

implying that there is a critical wage ew defined by
U( ew(1− t))− d = U(b)− αd

This has the interpretation of a reservation wage determining whether there is an incentive to work or

not; that is

wi ≥ ew individual i is working

wi < ew individual i is not working

i.e. there is a skill or ability effect determining who is working, and who is not. The high skilled (with

high earnings ability) work and the low skilled (with low earnings ability) do not work. Note that ew
depends on the tax rate (τ), the benefit level (b) and the activation requirement (α), i.e.

ew(τ , b, α)
where

∂ ew
∂τ

> 0
∂ ew
∂b

> 0
∂ ew
∂α

< 0

i.e. the reservation wage is increasing in the tax rate and the benefit level, but decreasing in the activation

requirement.

Note that in the linear case (U(y) = y) we have

ew(1− τ) = b+ (1− α)d

implying that the reservation wage can be written

ew(1−METR) = (1− α)d

or ew = (1− α)d

1−METR

where METR ≡ τ + b
w measures how the tax system affects the economic consequence from transiting

from non-work to work, i.e. the sum of lost benefits and the tax payment, cf. above. The expression

here makes clear how economic (metr) and non-economic (α) incentives affect the reservation wage and

29 It is assumed that utility out of work is always higher when receiving the benefits than when not receiving benefits;

that is, the take-up rate among the non-employed is assumed to be 100%.
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thus labour force participation/employment, and therefore why non-economic incentives may counter the

effects of economic incentives.

Employment

Total employment is now found as

L(τ , b, α) ≡
∞Z
w

f(w)dw

and the number entitled to benefits is given as

N(τ , b, α) ≡
wZ
0

f(w)dw

The public sector budget constraint reads

τ

∞Z
w

wf(w)dw = b

wZ
0

f(w)dw + g

where g denotes eventual other public activities to be financed by the tax. The budget constraint can be

written

τR = bN + g

where

R ≡
∞Z
w

wf(w)dw

i.e. R gives total (labour) income generated in the economy.

5.1 Labor supply and taxes

An increase in the tax rate or the benefit level causes a reduction in labour supply, i.e.

∂L

∂τ
= −∂ ew

∂τ
f( ew) < 0

∂L

∂b
= −∂ ew

∂b
f( ew) < 0

The intuition is that both a higher tax rate and a higher benefit level make work less attractive to non-

work, and therefore labour force participation decreases. This captures the standard incentive effects

of taxes and benefits. However, increasing the conditionality for benefits, i.e. the work requirement

(non-economic incentives), we have that it increases labour force participation.

∂L

∂α
= −f( ew)∂ ew

∂α
> 0

Hence, we can conclude that a conditional transfer scheme causes labour supply to be larger when a

passive transfer scheme has the same tax rate and benefit level, i.e.

L(τ , b, α) > L(τ , b, 0) for α > 0 (2)
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The intuition for this result can be seen from figure 8. All individuals with a wage potential above the

reservation wage (wi ≥ ew) will work . Since the reservation wage in the case of an activation requirementew(α) < ew(0), it follows that the activation requirement increases employment by the shaded area in
figure 8.

Figure 8: Reservation wages and employment
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Considering next the sensitivity of total labour force participation/employment to the tax rate (or

more generally the metr), we have

∂L

∂τ

τ

L
= −∂ ew

∂τ

τf( ew)
L

= − τ

1− τ

ewf( ew)
L

< 0

which is obviously negative. Note that elasticity of employment wrt the tax rate can be written

∂L

∂τ

τ

L
= − τ

1− τ
ewφ ( ew) (3)

where

φ ( ew) ≡ f( ew)
∞Z
w

f(w)dw

∈ [0, 1]

denotes the fraction of the employed at the critical wage level. The elasticity depends on the tax rate (via
τ
1−τ ), the reservation wage ( ew), and the fraction of the employed (φ ( ew)) who work at their reservation
wage. The important point is that this elasticity not only depends on the tax rate but also on the

reservation wage, which in turn depends both on pecuniary and non-pecuniary incentives. Note that (3)

implies that the effects of tax reforms can be assessed from empirical estimations of how employment

responds to taxes. However, empirical results are conditional on the prevailing conditionalities, and

22



therefore empirical evidence on tax elasticities can not readily be transferred across countries with different

social arrangements.

The interesting question is whether activation makes labour supply more or less elastic to the tax rate

(i.e. does a given tax make labour force participation fall more or less in a system with an active focus

of the transfer scheme). We have that

∂

∂α

∙
∂L

∂τ

τ

L

¸
= − τ

1− τ

∙
φ ( ew) ∂ ew

∂α
− ewf( ew)

L2
∂L

∂α
+
ew
L

∂f( ew)
∂α

¸
Q 0

Note that the elasticity ∂L
∂τ

τ
L is negative, and hence if sign

∂
∂α

£
∂L
∂τ

τ
L

¤
> 0, it follows that labour supply

becomes less elastic/sensitive to the wage rate. Three effects are at play in determining how the elasticity

of employment is affected by a change in the activation requirement. A higher activation requirement (i)

reduces the reservation wage (∂w∂α < 0), and this tends to increase the elasticity, (ii) increases labour force

participation (∂L∂α > 0), and this tends to increase the elasticity, (iii) reduces the elasticity if ∂f(w)
∂α > 0,

i.e. a larger fraction of the population is affected by activation, and vice versa if ∂f(w)
∂α < 0. It is thus in

general ambiguous whether the elasticity increases or decreases. If ∂f(w)
∂α ≤ 0, i.e. the density is locally

non-increasing in the reservation wage, we have that ∂
∂α

£
∂L
∂τ

τ
L

¤
> 0, i.e. the elasticity becomes larger

(the case illustrated in figure 8 fulfils this condition). Since the elasticity is negative, this means that

labour supply becomes less elastic.

Figure 9 illustrates the case where the elasticity increases, i.e. ∂
∂α

£
∂L
∂τ

τ
L

¤
> 0; that is, we have that

labour supply becomes larger (cf (2)) and less elastic to the tax rate when there is an activity requirement

associated with the benefit scheme.

Figure 9: Taxation and labour supply: the role of activation
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5.2 Marginal costs of public funds

An often used measure to evaluate the implications of tax distortions is the so-called marginal costs of

public funds. This measure captures both the direct and indirect (distortion) costs of raising revenue to

the public sector. Appendix B shows that the marginal costs of public funds are given as

mcpf =
1

1 + τRτ
R − τNτ

N

> 1

It is seen that the mcpf is larger than one because an increase in the tax rate both reduces the income

base (Rτ < 0) and increases the number being dependent on transfers (Nτ > 0).

We are interested in knowing how mcpf is affected by a change in the work requirement in the benefit

scheme. To this end, it is used that

R =

∞Z
w

wf(w)dw

Rτ = −∂ ew
∂τ

ewf( ew) < 0
Nτ =

∂ ew
∂τ

f( ew) > 0
it follows that mcpf can be written

mcpf =
1

1− τw+b
R

∂w
∂τ f( ew)

Hence, a change in the activation requirement affects the marginal costs of public funds by

∂mcpf

∂α
= (mcpf)2

∂

∂α

∙
τ ew + b

R

∂ ew
∂τ

f( ew)¸
where

∂

∂α

∙
τ ew + b

R

∂ ew
∂τ

f( ew)¸ = ∙τ ew
R

∂ ew
∂a
− τ ew + b

R2
∂R

∂α

¸
∂ ew
∂τ

f( ew) + τ ew + b

R

µ
∂

∂α

∂ ew
∂τ

¶
f( ew) + τ ew + b

R

∂ ew
∂τ

∂f( ew)
∂α

and ∂w
∂a < 0, ∂R∂α > 0, ∂

∂α
∂w
∂τ = 0, and ∂f(w)

∂α Q 0. Hence, ∂f(w)
∂α ≤ 0 (i.e. the density is locally

non-increasing in the reservation wage) is a sufficient condition that

∂

∂α

∙
τ ew + b

R

∂ ew
∂τ

f( ew)¸ < 0
which in turn implies that the activation requirement lowers the marginal costs of public funds30, i.e.

∂mcpf

∂α
< 0

In sum we have seen that conditionalities in the benefit scheme (activation) work to increase labour

force participation for given tax rates and benefit levels (i.e. it counteracts the disincentive effects of

30 In Andersen (2008b) it is shown how tax distortions are lowered when taking into account that taxes also provide some

implicit insurance.
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both), and moreover that it may both make labour supply (labour force participation) more inelastic and

the marginal costs of public funds lower (i.e. it becomes less costly to tax financed public activities).

Workfare as part of the optimal policy?

The use of workfare policies may have different political motivations including views on work ethics

and reciprocity. An interesting question is whether workfare will be part of the optimal policy package

for a utilitarian policy maker respecting individual preference orderings. This is particularly so since

Besley and Coate (1992) argued that there under this premise could be no welfare argument for workfare.

The argument is that the disutility of imposing the workfare requirement exceeds the marginal value of

benefit increases. However, this result was found in an adverse selection setting where the problem is to

distinguish deserving from non-deserving benefit claimants.

In the present model, the issue is related to the incentives to work for the marginal participant in the

labour market. An increase in the workfare requirement (α) has a utility cost for all benefit claimants.

However, the increase in workfare requirements reduces the reservation wage ( ew), which in turn increases
employment and thus tax revenue and lowers benefit expenditures. This is countered by the fact that

workfare programmes have direct programme costs. It is shown in the appendix that the necessary

condition for workfare policies to be optimal is captured by the simple criterion that it on the margin

has a positive net effect on the government budget, i.e.

τRα − (b+ αc)Nα − cN > 0 for α = 0

This condition is always fulfilled if workfare programmes are costless (c = 0). Hence, there exists a c such

that the inequality holds for c < c; i.e. the costs of activation should not be too high for it to be optimal

to use workfare as a part of optimal policies.

An additional issue beyond the present paper is how the political support for the social safety net can

be strengthened by including contingencies which may be seen to be in accordance with underlying work

norms.

6 Concluding remarks

A key policy question for most European countries is how to ensure that the relatively high taxes needed

to finance social expenditures do not hamper labour supply to such an extent that it brings welfare and

the financial viability of the social model at stake. Recent experience shows that some countries - also

high tax countries like the Scandinavian — have been able to increase labour market participation and

reduce unemployment. At the same time, debates among researchers have renewed interest in how taxes

affect labour markets, and the extent to which it can explain differences between Europe and the US in

income per capita. However, some countries like the Scandinavian are outliers in the sense of having high

taxes and high labour force participation rates.

This paper has argued that the labour force participation is at a high level in the Scandinavian

countries despite high taxes and a generous social safety net because the welfare policies have strong

conditionalities linking transfers to employment. Hence, the description of the social safety net as an

unconstrained alternative to work is not appropriate for key welfare schemes like unemployment benefits
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and social assistance. One important exemption to the rule is early retirement schemes which subsidize

non-work and therefore do not have the same employment focus as most other welfare programmes. This

contributes to explain why the Scandinavian countries have labour force (and employment) participation

rates for prime age groups (30-60) which are above those found in the US, but at or below the US level

for the age group 60+.

The present paper has shown how the interaction between economic and non-economic incentives is

important in determining labour supply (participation), which explains both why labour supply may seem

surprisingly large given taxes and benefit levels, and why high taxes are not causing larger distortions.

However, this also brings out the importance of policy complementarities where an important condition

for maintaining a Scandinavian type welfare model is to ensure a high employment rate.

The main focus of the preceding discussion has been the extensive margin of labour supply (labour

force participation). The intensive margin (working hours) is equally important. A particularly inter-

esting question is to what extent the disincentive effects of high taxes can be countered. Employment

conditionalities can more easily address the extensive than the intensive margin. Institutional arrange-

ments like centralized wage bargaining may work to lower the effects of high taxes on the intensive margin

of labour supply if e.g. working hours are decided at a centralized level. The reason is that centralized

wage bargainers will internalize the public budget in its determination of wages and working hours (see

Summers et al. (1993)). An interesting question for future research is whether the tendency towards

more decentralized wage determination will strengthen the disincentive effects of taxes on working hours,

and whether this can be countered by conditionalities in the social safety net.

Appendix: A
The equilibrium to the model can be characterized by the following two equations:

U( ew(1− τ))− d = U(b)− αd (4)

and
∞Z
w

τwf(w)dw = b

wZ
0

f(w)dw + g (5)

If b is taken to be the policy variable, this gives a system of two equations in the two endogenous variables

( ew, τ). Note that (4) defines the reservation wage as a function of the tax rate, i.e. ew = φ(τ) for τ < 1

where
∂ ew
∂τ

|participation=
ew

1− τ

or
∂τ

∂ ew |participation=
1− τew > 0

and
∂2τ

∂ ew2 |participation= −1− τ

( ew)2 < 0
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The budget constraint (5) gives for given benefits the tax rate given the reservation wage, i.e. τ = ψ( ew).
Note that

τ → ∞ for ew →∞
τ → g

∞Z
0

wf(w)dw

for ew→ 0

Moreover, we have from (5)
∂τ

∂ ew |budget= [b+ τ ew] f( ew)
∞Z
w

wf(w)dw

> 0

and

∂2τ

∂ ew2 |budget=
∙ ew ∂τ

∂ ew + τ

¸
f( ew)

∞Z
w

wf(w)dw

+ [b+ τ ew]
fw( ew) ∞Z

w

wf(w)dw + ew (f( ew))2
⎛⎝ ∞Z
w

wf(w)dw

⎞⎠2 Q 0

Note that the second derivative is ambiguously signed. The equilibrium is illustrated in figure 10. For

the sake of argument, the figure below is drawn for the case where it is assumed that ∂2τ
∂w2 |budget> 0 .

Figure 10: Equilibrium tax and reservation wage.
 

τ 

w 

A 

B 

w(τ) 

τ(w) 

For an equilibrium to exist, it is required that the revenue requirement is sufficiently low (g <g). An

equilibrium always exists for g = 0 since we in that case has τ → 0 for ew → 0. Note that there are in

general two equilibria, and stability requires that

∂τ

∂ ew |participation>
∂τ

∂ ew |budget
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or

1− τew > [b+ τ ew] f( ew)
∞Z
w

wf(w)dw

1 > [b+ τ ew] ew
1− τ

f( ew)
∞Z
w

wf(w)dw

Note that this ensures that mcpf > 1 (see Appendix B).

Appendix B: Optimal policies

The problem for a utilitarian planner can be written

Maxτ,b,g,α

∞Z
w

[U((1− τ)w)− d] f(w)dw +

wZ
0

[U(b)− αd] f(w)dw + V (g)

st τ

∞Z
w

wf(w)dw = (b+ αc)

wZ
0

f(w)dw + g

where V () is a concave utility function giving the utility of public consumption. The optimization problem

can be written as the following Lagrange problem

Maxτ,b,g,α Υ =

∞Z
w

[U((1− τ)w)− d] f(w)dw +

wZ
0

[U(b)− αd] f(w)dw + V (g) + λ [τR− (b+ αc)N − g]

where we have the following first order conditions

∂Υ

∂τ
=

∞Z
w

− Uc()wf(w)dw + λ [R+ τRτ − (b+ αc)Nτ ] = 0 (6)

∂Υ

∂g
= Vg()− λ = 0 (7)

∂Υ

∂α
= −dN + λ [τRα − (b+ αc)Nα − cN ] = 0 (8)

∂Υ

∂b
= Ub(b)N + λ [τRb − (b+ αc)Nb −N ] = 0 (9)

(I) Marginal costs of public funds

We have from the first order condition for the tax rate (6) that

−
∞Z
w

wUc((1− τ)w)f(w)dw + λ [R+ τRτ − (b+ αc)Nτ ] = 0

Hence

λ =

∞Z
w

wUc((1− τ)w)f(w)dw

R+ τRτ − (b+ αc)Nτ
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Note that the Lagrange multiplier measures the effect on utility of a marginal increase in the revenue

requirement to the public sector. This is therefore a measure of the costs of raising revenue to the public

sector. However, it gives a metric measured in units of utility which is hard to interpret, and therefore

it is useful to transform it to a measure in monetary units. This can be done by relating the Lagrange

multiplier to the marginal utility of consumption, and in the present case it is convenient to do this for

the average wage, i.e. w = R
L . Hence, we get

mcpf ≡ η

Uc((1− τ)w)
=

∞Z
w

w Uc((1−τ)w)
Uc((1−τ)w)

f(w)dw

R+ τRτ − (b+ αc)Nτ

Assume for the sake of argument that the marginal utility is constant, implying that

∞Z
w

w Uc((1−τ)w)
Uc((1−τ)w)

f(w)dw

=

∞Z
w

wf(w)dw = R in which case we have31

mcpf =
1

1 + τRτ
R − (b+ αc) Nτ

R

> 1

or using that the budget constraint for the public sector implies (b+ αc)N = τR

mcpf =
1

1 + τRτ
R − τNτ

N

> 1

(II) Benefits and active labour market policies

From (8) we have that the optimal level of α satisfies

dN = λ [τRα − (b+ αc)Nα − cN ]

where the left hand side gives the marginal costs of imposing higher effort requirements on the unemployed

measured by the disutility from work. The right hand side gives the marginal benefit as the direct revenue

effect (τRα − (b+ αc)Nα − cN) times the shadow price of public revenue (λ). A necessary condition for

α > 0 to be optimal is that

τRα − (b+ αc)Nα − cN > 0 for α = 0

Note that Rα > 0 and Nα < 0. Hence, this inequality holds for c = 0. Hence, there exists a c such that

the inequality holds for c < c, i.e. the costs of activation should not be too high.

Hence, the condition for α > 0 to be optimal is that the marginal costs of employment conditionalities

fall short of the marginal benefits of a change in the work reqirement evaluated in the situation without

any work requirement (α = 0), i.e.

dN < λ [τRα − (b+ αc)Nα − cN ] for α = 0

or using (9)

dN < −Ub(b)N
[τRα − (b+ αc)Nα − cN ]

τRb − (b+ αc)Nb −N
for α = 0

31Note that stability ensures that mcpf is always larger than one, cf. Appendix A.
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Note that ∂w
∂α = −

d
Ub(b)

∂w
∂b and hence Rα = − d

Ub(b)
Rb and Nα = − d

Ub(b)
Nα. Hence the condition above

can be written

1 <
−τRα + (b+ αc)Nα + cN

−τRα + (b+ αc)Nα − d
Ub(b)

N
for α = 0

This condition is fulfilled for c = 0.
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