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Abstract:  

We analyse labour supply and absence from work choices, assuming that individual 
preferences exhibit relative consumption concerns. We show that contractual hours and the 
length of absence periods may vary equally with the strength of positional considerations. In 
this case, positional concerns do not affect their difference, i.e. overall or effective working 
time. Moreover, the nature and intensity of relative consumption effects influence the impact 
of sick pay and of true illness periods on contractual work hours and absence behaviour. 
Consequently, the profitability of employing individuals also varies with the strength of their 
positional concerns. 
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1. Introduction 

Absence from work is inevitable if employees are ill and cannot fulfil their contractual 

obligations. However, absence behaviour is also influenced by economic incentives. On the 

one hand, absence enables people to undertake activities which may not have been feasible if 

regular hours had been worked. On the other hand, absence is associated with a reduction in 

expected income, in particular if sick pay does not fully replace foregone wages. The resulting 

trade-off is usually based on the idea that individuals care only about their personal 

consumption. This assumption is in conflict with substantial evidence according to which 

people also have positional consumption concerns and compare themselves to other 

individuals. Such preferences can alter their incentives to be absent from work. 

In this paper, we theoretically analyse how relative consumption concerns influence labour 

supply and sickness-related absence choices. Moreover, since sick pay is a constituent 

element of employment relations in virtually all industrialised countries,1 we scrutinise how 

sick pay affects these decisions. Finally, we look at the impact of true illness, which results in 

an exogenous variation in absence. We can establish three main results.   

First, effective or overall working time, i.e. contractually agreed hours of work less the 

duration of absence, can be independent of positional concerns since relative consumption 

effects only alter the composition of effective working time. This prediction contrasts with 

theoretical findings for settings in which individuals can choose only one component of 

working time. In such frameworks, positional concerns will raise working time if they 

increase the marginal utility from consumption and reduce hours if marginal utility declines. 

Assuming an increasing marginal utility, we show that the neutrality result we derive hinges 

on the relationship between absence and its monetary or non-monetary consequences which 

occur in addition to the immediate loss of wage income. Accordingly, our first result indicates 

the sensitivity of policy conclusions relating to relative consumption concerns.   

A second major prediction is that sick pay reduces effective working time, but to a different 

extent for individuals who exhibit positional concerns. This is the case because such 

positional preferences alter the utility loss resulting from a decline in income due to fewer 

hours of work.   

Third, the change in effective working time in response to a greater duration of true illness 

                                                 
1 According to Heymann et al. (2010), Canada, Japan and the United States are the only industrialised countries 
that do not guarantee paid sick days to employees who are absent for 5 days to recover from a minor illness. 
Susser and Ziebarth (2016) document regulations for the United States and show that despite this lack of a 
national rule more than 55% of employees have some form of sick pay coverage. 
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periods – to be defined precisely below – also depends on the nature and strength of positional 

considerations. 

These findings have important implications. With respect to economic policy it has been 

shown that relative consumption effects can provide individuals with excessive incentives to 

work and that working time in market equilibrium rises with the strength of such positional 

concerns. This feature can justify progressive income taxation (see, Boskin and Sheshinski 

1978, Persson 1995, Corneo 2002, Pérez-Asenjo 2011, Dodds 2012, Aronsson and Johansson-

Stenman 2013, and Eckerstorfer 2014, inter alia). If, however, positional concerns do not 

inevitably raise effective working time, the case for taxation is weakened. This is because 

there no longer necessarily exists a direct relationship between observed hours of work and 

the income tax rate which induces efficient behaviour. Furthermore, if adverse effort 

consequences of sick pay depend on the nature and strength of relative consumption concerns, 

optimal sick pay may be related to indicators of positional concerns, such as working time. 

Turning to a firm's personnel policy, our findings indicate that employing individuals who 

compare themselves to others can be beneficial for companies. In particular, if employees 

exhibit 'Keeping up with the Joneses' (KUJ) preferences (in the sense of Dupor and Liu 2003), 

the adverse effort consequences of sick pay may be mitigated. Moreover, if true illness 

periods become more extensive, effective working time may decline by less for individuals 

who exhibit KUJ preferences than for employees with different positional concerns. Finally, 

from a research perspective, our findings indicate that empirical analyses of the impact of 

positional preferences on working time should attempt to take all components of the latter into 

account and not only standard hours.  

The subsequent analysis is mainly related to contributions analysing (a) the impact of 

positional income or consumptions concerns on working time and (b) the determinants of 

sickness absence.  

(a) If consumption of a reference group reduces utility, positional concerns will raise labour 

supply above the Pareto-efficient level. This is the case because each individual will expand 

labour supply in order to raise positional utility. Since such improvement creates a negative 

externality by reducing other individuals' positional utility, the incentives to work are 

excessive. Variants of this theoretical prediction have been derived by Seidman (1988), 

Persson (1995), Ljungqvist and Uhlig (2000), Corneo (2002), Dupor and Liu (2003), Cahuc 

and Postel-Vinay (2005), Alvarez-Cuadrado (2007), Tsoukis (2007), Pérez-Asenjo (2011), 

and Goerke and Hillesheim (2013). In general, only one dimension of working time is 
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considered. Moreover, there are a number of analyses in which relative leisure considerations 

play a role, such as by Seidman (1988), Choudhary and Levine (2006), Arrow and Dasgupta 

(2009), Hansen et al. (2012), and Aronsson and Johansson-Stenman (2013). In these settings, 

working time consequences usually depend on the relative strength of the two types of 

positional concerns. In a further related contribution, Mujcic and Frijters (2015) assume 

relative health considerations and investigate their implications for optimal taxation. The 

prediction relating to the efficiency of labour supply is different in models in which positional 

concerns are defined with respect the individual's own past consumption, often referred to as 

habit formation. In such settings, there will generally be no distortion unless the individual 

does not fully anticipate the consequences of today's labour supply choice on tomorrow's 

utility (Alonso-Carrera et al. 2005, Cremer et al. 2008). 

In addition to a fairly extensive theoretical literature on the labour market effects of positional 

concerns, there are some empirical studies. Neumark and Postlewaite (1998), Park (2010), 

Pérez-Asenjo (2011), and Oh et al. (2012) provide evidence of a positive correlation between 

income or consumption levels of (selected) reference groups and either labour force 

participation or various indicators of working time. These findings are consistent with the 

assumption of preferences exhibiting KUJ. However, distinctions with regard to alternative 

measures of working hours have not played a role.  

(b) The determinants of sickness absence have been analysed extensively (see Brown and 

Sessions (1996) and Treble and Barmby (2011) for surveys). The value of leisure has been 

shown to positively affect sickness absence (Skogman Thoursie 2007 and Shi and Skuterud 

2015), indicating the relevance of economic incentives for absence behaviour. Moreover, the 

positive impact of sick pay on absence is a robust theoretical prediction, for which there is 

also substantial empirical support (see Allen 1981, D'Amuri 2017, Engström and Holmlund 

2007, Johansson and Palme 2005, Lusinyan and Bonato 2007, and Ziebarth and Karlsson 

2010). The distinction between true illness and resulting absence on the one hand and 

voluntary absence on the other is well established, for example, in psychology (Steers and 

Rhodes 1978), while it has not been a major issue in economics.  

In the remainder of the paper, we describe the model in Section 2. Section 3 looks at the 

impact of positional concerns on working time choices, while Section 4 investigates a rise in 

sick pay. Section 5 considers the effect of true illness and Section 6 concludes. An appendix 

contains calculations establishing the robustness of our findings, which we summarise in a 

number of propositions in the main text. 
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2. Model 

In this section, we initially describe the model. In Sub-section 2.2, we derive the features of 

the Pareto-efficient outcome, while Sub-section 2.3 is used to characterise the market 

equilibrium. Finally, we analyse the efficiency properties of the market equilibrium in Sub-

section 2.4. 

 

2.1 Set-up 

There are a large number of ex-ante identical individuals who decide about contractual 

working hours and the duration of sickness absence in one period. All individuals are initially 

employed by a representative firm. To guarantee interior solutions, individuals may incur a 

utility loss at the end of the period under consideration which becomes more probable or 

larger the longer they are absent from work. Labour and output markets are competitive and 

labour is the only input used to produce the single consumption good.  

In this sub-section we, first, describe in more detail the individual's time constraints and 

choice set. In order to do so, we characterise the components of sickness-related absence and 

working time. We then outline how working time and absence affect current income and 

future payoffs. Subsequently, we illustrate individual preferences, focussing on positional 

consumption aspects and formulate the individual's maximisation problem. As the last part of 

Sub-section 2.1, the production side of the economy is delineated. 

Sickness-related Absence: Individuals can either be truly sick and, hence, unable to attend 

work. In addition, they may not feel completely well, or simply claim to do so, and decide 

whether to attend work or nor. For simplicity and notational clarity, we refer to this type of 

non-attendance as voluntary absence.2 The different types of absence are not discernible for 

the employer. The duration of truly sickness-related absence is denoted by i and the length of 

voluntary absence by v. There is a basic level of true illness which is unrelated to working 

time and another component, which increases in the difference, h – v, between official 

working time, h, and voluntary absence, v. This specification is based on empirical findings 

that adverse working conditions and longer working hours are positively associated with 

absence (Barmby and Stephan 2000, Ose 2005, Dionne and Dostie 2007, Böckerman and 

Ilmakunnas 2008, Beblo and Ortlieb 2012, Mastekaasa 2013). Therefore, truly illness-related 

                                                 
2 Barmby et al. (1994) and Ose (2005) present analytical contributions which are based on a similar distinction 
between voluntary and truly sickness-related absence. 
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absence is specified as i(h – v) = I + [h – v], where I is a non-negative constant. Without 

substantive impact on our findings, the function  is modelled as linear and 0 ≤  < 1 holds. In 

order to simplify the analysis, illness is assumed to be deterministic. This implies, inter alia, 

that individuals cannot use voluntary absence to self-insure ex-post against illness-related 

absence, by reducing the former when the latter occurs. Therefore, we can bypass the issue of 

how positional concerns affect the willingness to insure against adverse events.3 

Effective Working Time: Effective working time, z, is defined as the difference between 

official or contractually agreed upon hours of work, h, and the duration of absence, such that  

z = h – i(h – v) – v = [h – v][1 – ] – I holds. Effective working time, z, is assumed to be 

positive, implying that  and I are sufficiently small. Hence, we only consider individuals 

who are not absent all the time. Since our approach includes  = 0 as special case the findings 

will also apply if working time does not affect illness-related absence.  

Income: Initially, individuals are employed and earn a wage, w, per hour of effective working 

time, z. When absent from work, they receive sick pay. We specify sick pay as a constant 

multiple s of the duration of absence, v + i(h – v). Alternatively, sick pay could be modelled 

as a linear function of wages, w, without qualitatively affecting subsequent findings. In line 

with evidence for European Union and EFTA-countries (cf. MISSOC 2017), we assume that 

sick pay is less or at most equal to the wage, 0 ≤ s ≤ w, and paid for by firms (OECD 2010, 

pp. 128 f). Normalising the price of the sole consumption good to unity, personal 

consumption for the period under scrutiny is given by c = w[h – v – i(h – v)] + s[v + i(h – v)] 

= wh – [w – s][v + I + [h – v]].  

Further Consequences of Absence: To ensure that the optimal amount of voluntary absence is 

less than the theoretically maximal level, even if absence does not cause income to decline 

(that is, for s = w; see below equations (6)), we assume that individuals may lose their job at 

the end of the period under consideration. The future (discounted) utility stream from being 

unemployed is denoted by U and falls short of the according utility stream when having a job, 

E, such that E > U. These utility streams are additive and independent of the duration of 

absence. The implicit assumption underlying this simplification is that the effects of changes 

in behaviour on current payoffs dominate alterations in future payoffs. 

                                                 
3 Galí (1994) and Huang and Tzeng (2008) analyse such an issue in different contexts. 
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The probability of becoming unemployed, and of incurring the utility loss U – E, rises with 

the duration of absence and is given by P(v + i(h – v)), P' > 0. Such a relationship can arise 

because firms dismiss those employees with the highest absence rates first or because 

employment protection legislation establishes illness as an admissible reason for discharge. 

Alternatively, one may interpret P as the probability of not being promoted in the future, 

which can also plausibly be argued to be higher for those individuals who are absent more 

often than others (see Chadi and Goerke (2018) for according evidence). Given this 

interpretation, E represents the utility stream from being promoted, while U captures utility 

from retaining the current position or being demoted. A further interpretation of the expected 

income loss resulting from absence, P(v + i(h – v))[U – E], is that absence not only has 

monetary consequences but utility effects reaching beyond this direct impact. This would, for 

example, be the case if absence has a negative impact on future working conditions or since it 

raises the work load after having ended the absence spell. The decisive feature of the 

approach is that the expected costs of absence rise with its duration (see Hansen 2000, 

Hesselius 2007, Markussen 2012, and Scoppa and Vuri 2014 who provide according 

empirical evidence). However, these additional costs can also occur in the period under 

investigation. For simplicity, we motivate these costs with a change in future payoffs. Given v 

+ i(h – v) > 0 and U < E, we define p := P(v + i(h – v))[U – E] < 0 to simplify subsequent 

notation. The expected income loss resulting from absence p(v, h, , I, U, E) rises with the 

duration of total absence in absolute magnitude, such that p' < 0 applies. 

The available empirical evidence referred to above does not provide a consistent picture with 

respect to the curvature of p. If long-term sickness has less pronounced detrimental 

consequences on dismissals (Chadi and Goerke 2018) and unemployment risk (Hesselius 

2007) than shorter absence durations, p'' > 0 may hold. This effect could arise, either because 

the probability, P, declines at a decreasing rate that the utility loss occurs, or because the 

magnitude of the loss, U – E, shrinks. Note, though, that although an employer's response to 

absence may vary with its duration, usually also the level of sick pay changes, which is 

financed by the employer. Such direct monetary consequences could also explain a non-linear 

relationship between the duration of absence and the dismissal and unemployment risk. 

Therefore, the available empirical evidence does not provide a clear indication with respect to 

the sign of p''. Consequently, we will focus on a linear p-function (p'' = 0). In addition, we will 

comment on the case of p'' ≠ 0 in the main text, while the computations for this generalisation 

are relegated to the appendix.  
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Preferences: Our specification of preferences follows the encompassing approach suggested 

by Dupor and Liu (2003). Current utility, u, increases with personal consumption, c, of the 

sole private commodity and leisure. For a fixed time endowment, this is equivalent to 

assuming that utility decreases with working time, h – v. Hence, voluntary absence is akin to 

leisure with regard to its immediate utility consequences. However, individuals derive no 

direct utility from being truly sick. Moreover, utility, u, is a function of average consumption, 

c . The parameter  indicates the strength of such positional consumption concerns,  > 0.  

In consequence, we specify utility as u = u(c, cρ , h - v), where u1 > 0 > u3 describe the above 

restrictions, and subscripts denote partial derivatives. A situation in which utility, u, decreases 

with average consumption, c , implying that the derivative with respect to c , which we label 

u2, is negative, such that u2 < 0 holds, has been termed 'jealousy' or 'envy', whereas u2 > 0 

has been labelled 'admiration' (Dupor and Liu 2003, Eaton and Eswaran 2003). The 

assumption u1 + u2 > 0 (for c = c ) ensures that a general rise in consumption is beneficial 

from an individual's perspective, such that jealousy never dominates the direct utility impact 

of higher income.  

In order to focus on relative income concerns and because the relevant empirical studies either 

indicate that income externalities are more important than leisure externalities (see Solnick 

and Hemenway 2005 and Carlsson et al. 2007) or do not provide a consistent picture (cf. 

Hesselius et al. 2009, 2013, Dale-Olsen et al. 2015, Mujcic and Frijters 2015), we normalise 

potential relative leisure, absence and health effects to zero.4 Finally, 'Keeping up with the 

Joneses' (KUJ) preferences are characterised by a marginal rate of substitution between 

consumption and leisure, u3/u1, which increases with average consumption, c , while the 

opposite holds for 'Running away from the Joneses' (RAJ) preferences (see Abel 1990, Galí 

1994, and Dupor and Liu 2003).  

The utility function, u, is strictly concave in each argument and separable in consumption and 

leisure, so that u13 = u23 = 0 hold. This separability assumption has often been employed (cf. 

Persson 1995, Corneo 2002, and Cahuc and Postel-Vinay 2005) because it substantially 

simplifies the formal analysis, without imposing too much structure on results. Moreover, 

given separability, KUJ (RAJ) is equivalent to u12 > (<) 0 (cf. Dupor and Liu 2003). In the 

                                                 
4 The absence of leisure externalities is often assumed in models with consumption or income externalities (e.g. 
Persson 1995, Ljungqvist and Uhlig 2000, Corneo 2002, Dupor and Liu 2003, and Dodds 2012). Arrow and 
Dasgupta (2009) and Aronsson and Johansson-Stenman (2013) represent exceptions. As long as jealousy 
(admiration) with respect to leisure of others is not too strong, or if utility rises (declines) with leisure of the 
reference group, the subsequent findings for jealousy (admiration) will qualitatively continue to apply.  
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case of KUJ, we furthermore assume u11 + u12 < 0 and u11 + 2u12 + 2u22 < 0, while 

these restrictions are always fulfilled for RAJ preferences. The first constraint ensures that an 

encompassing rise in consumption lowers the marginal utility from personal consumption, u1, 

while the second constitutes a sufficiency condition for the existence of a Pareto-efficient 

allocation.  

Since the number of individuals is very large, each of them takes average consumption, c , as 

given when independently choosing the number of official working hours, h, and the duration 

of voluntary absence, v. Combining all of the above information, expected utility EU can be 

expressed as: 

        U)vh,cρ,c(uPE)vh,cρ,c(u)P1()v,h(EU       

ൌ uሺwሾh െ v െ iሺh െ vሻሿ ൅ sሾv ൅ iሺh െ vሻሿ, ρcത, h െ vሻ ൅ E ൅ pሺv, i, κ, I, U, Eሻ,			ሺ1ሻ 

where we have substituted the budget-constraint, c = w[h – v – i(h – v)] + s[v + i(h – v)], and 

the definition of p, p(v, i, , I, U, E) = P(v + i(h – v))[U – E], in the second line.  

The above, rather general specification (1) of preferences u(c, cρ , h - v) encompasses 

numerous variants commonly used in the literature in order to investigate the consequences of 

positional concerns. To illustrate, note that, for example, Ljungqvist and Uhlig (2000) employ 

a variant of (2a), for which A, β > 0 and ρ < 1 hold, and which is based on the assumption that 

the difference between own and reference consumption determines utility. 

uሺc, cത, h െ vሻ ൌ
1

1 െ β
൬
c െ ρcത
1 െ ρ

൰
ଵିஒ

െ Aሺh െ vሻଶ																																ሺ2aሻ 

If, additionally, ρ > 0 applies, (2a) indicates KUJ preferences, if ρ is negative, the individual 

described by (2a) would exhibit RAJ preferences.  

Galí (1994) proposes a ratio specification, for which again A, β > 0 and ρ < 1 are imposed, 

and β > 1 (< 1) is commensurate with KUJ (RAJ) preferences. 

uሺc, cത, h െ vሻ ൌ
1

1 െ β
ቀ
c
cത஡
ቁ
ଵିஒ

െ Aሺh െ vሻଶ																																ሺ2bሻ 

In both specifications (2a) and (2b), setting the parameter ρ to zero would indicate the absence 

of relative consumption concerns. Moreover, both formulations are compatible with the 

restrictions on preferences which we have imposed above.5 Therefore, our subsequent results 

                                                 
5 In the case of the ratio specification (2b), some restrictions, such as u1 + ρu2 need to be reformulated 
appropriately, because the multiplicative formulation, ρcത, implied by u = u(c, ρcത, h – v), is not applicable. 



 9

can be derived for many, frequently used, less general specifications of preferences than 

employed below. Importantly, they do not depend on whether positional concerns are 

determined by the difference between own and reference consumption or their ratio (Clark 

and Oswald 1998).6  

Production and Profits: Production of the single consumption good takes place with labour as 

the sole factor in a representative firm. Output increases with effective working time, z, at a 

decreasing rate. Normalising, for simplicity, the number of individuals to unity, the 

production function can be expressed as f(z). Its derivatives satisfy f ' > 0 > f '' for z > 0.  

The firm is a price taker on the input and output market. We normalise the output price to 

unity. Since the firm will incur the costs of sick pay if the worker is absent, profits are given 

by: 

)]vh(iv[s)]vh(ivh[w))vh(ivh(f)h(π     (3) 

 

2.2 Pareto-Efficiency 

In a Pareto-efficient, i.e. first-best, allocation all ex-ante identical individuals are assumed to 

be treated identically. This implies that the expected income loss due to unemployment is 

zero, such that p = 0. In addition, there is no voluntary absence, v = 0, since consumption is 

determined directly. Consequently, Pareto-efficiency can be characterised by maximising 

utility, u, with respect to working time, h, and consumption, c, subject to the constraint that 

aggregate consumption, c, and output, f(h – i(h)), coincide. Furthermore, any change in 

individual consumption, c, alters average consumption, c , by the same amount, so that c = c  

holds. The resulting objective Γ is given by: 

]c))h(ih(f[λ)h,cρ,c(u)λ,h,c(Γ      (4) 

Maximising Γ, yields ∂Γ/∂λ = 0 and: 

0λ2uρ1u
c

Γ





     (5a) 

                                                 
6 I am grateful to an anonymous colleague for pointing out the encompassing nature of u(c, ρcത, h – v). Bilancini 
and Boncinelli (2012) show that the distinction between cardinal status concerns, in which the absolute 
difference between own and reference consumption is relevant, and ordinal considerations, for which primarily 
the rank in the distribution plays a role, can affect the implications of comparisons. The analysis of such 
distinction is beyond the scope of this paper, given the assumption of homogeneous individuals, and represents 
an interesting extension for future analysis. 
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0]κ1['fλ3u
h

Γ





     (5b) 

The second-order conditions are fulfilled, given the restrictions on the utility function, u, 

imposed above. Denoting Pareto-efficient outcomes by a '*', the combination of equations 

(5a) and (5b) yields: 

f	′ሺz∗ሻሾ1 െ κሿ ൌ െ
uଷሺh∗ െ v∗ሻ

uଵሺc, ρcሻ ൅ ρuଶሺc, ρcሻ
																																												ሺ6ሻ 

Accordingly, Pareto-efficiency is characterised by an effective working time, z* = h* – i(h*), 

such that marginal productivity equals the marginal rate of substitution between leisure (–u3) 

and consumption (u1 + u2), where the former incorporates the impact of working time on 

sickness-related absence and the latter the consumption externality.  

 

2.3 Market Outcome 

Maximising EU(h, v) with respect to official working time and absence, yields: 

A ≔ uଵሺwሾh െ v െ iሺh െ vሻሿ ൅ sሾv ൅ iሺh െ vሻሿᇣᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇥ
ୡ

, ρcതሻ ൈ ሾwሾ1 െ ሿ ൅ sሿ 

൅uଷሺh െ vሻ ൅ pᇱκ ൌ 0																																																														ሺ7aሻ 

uଵሺc, ρcതሻሾs െ wሿሾ1 െ κሿ െ uଷሺh െ vሻ ൅ pᇱሾ1 െ κሿ ൌ 0																											ሺ7bሻ 

The second-order conditions are warranted due to the strict concavity of the utility function, u, 

and the separability assumption. If sick pay is zero, s = 0, voluntary absence (v > 0) does not 

have a beneficial impact on utility which could not also be obtained by a reduction in official 

working time, h. However, absence is costly in expected terms since the individual may incur 

the utility loss U – E. Therefore, absence will be zero if s = 0. We subsequently assume s > 0, 

such that the optimal level of absence in market equilibrium is positive, vM > 0. 

For later use note that combining (7a) and (7b) yields: 

B ≔ uଵሺc, ρcതሻs ൅ pᇱ ൌ 0																																																													ሺ8ሻ 

In a competitive market, the firm maximises profits, defined by equation (3) and assumed to 

be non-negative, with respect to contractual hours of work, h. Hence, the labour demand 

curve is implicitly defined by: 

0κs]κ1[w]κ1)[z('f:C       (9) 
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Summarising the above, the market equilibrium can be described by equations (7a), (8) and 

(9). It is characterised by contractual working hours and effective working time, denoted by 

hM and zM, respectively, and a duration of voluntary absence vM. 

In market equilibrium, hM, vM, and the wage, w, are determined jointly. Since variations in 

all endogenous variables affect individual consumption, c, and average consumption, c , 

equally, the respective derivatives of equations (7a), (8), and (9) for p'' = 0 are given by: 

A୦ ൌ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿଶ ൅ uଷଷ ൏ 0																																	ሺ10aሻ 

A୴ ൌ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿሾs െ wሿሾ1 െ κሿ െ uଷଷ ൐ 0														ሺ10bሻ 

A୵ ൌ uଵሾ1 െ κሿ ൅ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿሾh െ v െ iሺh െ vሻሿ														ሺ10cሻ 

B୦ ൌ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿs ൏ 0																																												ሺ10dሻ 

B୴ ൌ ሾuଵଵ ൅ ρuଵଶሿsሾs െ wሿሾ1 െ κሿ ൑ 0																																				ሺ10eሻ 

B୵ ൌ ሾuଵଵ ൅ ρuଵଶሿsሾh െ v െ iሺh െ vሻሿ ൏ 0																																				ሺ10fሻ 

Furthermore, we have Ch = – Cv = f ''[1 – ]2 < 0 and Cw =  – 1 < 0. The determinant of the 

system, which describes the market equilibrium, taking into account c = c , is given by  

D := [κ – 1][u11 + ρu12]s2[u33 + f ''[1 – κ]2u1] < 0.  

If the expected income loss resulting from absence p is non-linear (p'' ≠ 0), the determinant of 

equations (7a), (8) and (9) is labelled D(p'' ≠ 0) and given by (see Appendix 8.1) 

Dሺpᇱᇱ ് 0ሻ ∶ൌ D െ ሾ1 െ κሿp′′ሾuଵf ᇱᇱሾ1 െ κሿଶ ൅ uଷଷሿ																																																								 

െp′′ሾ1 െ κሿଷሾuଵଵ ൅ ρuଵଶሿwሾf ᇱᇱz୑ ൅ wሿ																																							ሺ11ሻ 

This determinant D(p'' ≠ 0) will surely be negative if p'' < 0 and the wage is high enough for 

f ''zM + w ≥ 0 to hold. If expected income loss resulting from absence, p, is decreasing in its 

arguments at a decreasing rate, such that, p'' > 0, the sign of the determinant D(p'' ≠ 0) 

becomes analytically indeterminate. This ambiguity for a non-linear p-schedule arises because 

changes in official working time, h, and absence, v, affect the expected income loss due to 

absence differently. We subsequently assume that D(p'' ≠ 0) is negative, without restricting 

the sign of p'' when analysing the robustness of our findings. 
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2.4 Inefficiency of Market Outcome 

In order to compare the market equilibrium with the Pareto-efficient outcome, we substitute 

equation (9) into (7a) and rearrange the equality to obtain: 

f′ሺh୑ െ v୑ െ iሺh୑ െ v୑ሻᇣᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇥ
୸౉

ሻሾ1 െ κሿ ൌ െ
uଷሺh୑ െ v୑ሻ ൅ ρᇱκ

uଵሺc, ρcሻ
																																	ሺ12ሻ 

Comparison of equations (6) and (12) reveals that the market equilibrium is characterised by 

two distortions. First, individuals do not take into account that their consumption choices 

affect utility of others. In the case of jealousy (admiration) this externality, ceteris paribus, 

raises (reduces) labour supply to above (below) the Pareto-efficient level. This is the standard 

prediction also found in earlier contributions (cf., f. e., Dupor and Liu 2003). Second, the 

positive probability that illness-related absence results in a decline of expected income makes 

supply of labour, ceteris paribus, less attractive in market equilibrium, relative to the Pareto-

efficient amount. This impact is due to the assumption that higher official working hours are 

positively associated with absence, i.e. that κ > 0 holds. Moreover, absence results in an 

expected income reduction in market equilibrium (because U < E) which does not arise in a 

first-best world. The net effect of both distortions, as summarised in Proposition 1 below, is 

unambiguous in the case of admiration and depends on their relative strength of both 

distortions if there is jealousy.  

Proposition 1  

Effective working time in market equilibrium, zM, is insufficient, i.e. zM < z* 

holds, if individuals' preferences exhibit admiration (u2 > 0).   

Effective working time is excessive, i.e. zM > z* applies, if individuals' 

preferences exhibit jealousy (u2 < 0) and the impact of working hours on 

involuntary absence, as measured by the parameter κ, is small relative to the 

strength of jealousy. 

Proof: Follows from the above.▪ 

Note that the relationship between positional consumption concerns and working time is not 

affected by the level of s, although sick pay, s, creates a second externality which reduces the 

price of leisure. Therefore, sick pay is likely to mitigate the distortion resulting from a 

negative consumption externality, i.e. of jealousy. However, if sick pay raises absence, an 

issue analysed below, Proposition 1 implicitly states that its impact will never be strong 
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enough to compensate the consequences of the consumption externality on effective working 

time. The reason is that sick pay also changes the incentives to provide official working hours.  

 

3. Effective Working Time, Sickness Absence and Relative Consumption Effects 

In the model described in Section 2, preferences characterised by jealousy induce individuals 

to work excessive hours if κ = 0. Furthermore, in the case of KUJ preferences, official 

working hours in market equilibrium, hM, tend to rise with the strength of positional concerns 

(see below). Additionally, a greater importance of the consumption externality reduces the 

gain from voluntary absence in the case of KUJ preferences, as the derivative of equation (7b) 

with respect to ρ clarifies. This is the case because a lower duration of absence constitutes an 

alternative means of increasing consumption, as long as sick pay, s, is less than the wage, w. 

All these effects suggest that effective working time rises with the intensity of positional 

concerns, while voluntary absence declines. However, the decrease in leisure resulting from 

the expansion of official working time, hM, raises the gain from absence because of the 

concavity of the utility function in effective working time. Hence, there are conflicting effects 

of stronger positional concerns on voluntary absence, vM, and effective working time, zM. 

Consequently, the overall impact of positional preferences needs to be determined precisely.  

In order to do so, we consider the effect of a general increase in the parameter .7 Focussing 

on p'' = 0 and using A = u12[w[1 – ] + s] c , B = u12s c , and C = 0, we find that relative 

consumption effects alter official working time, hM, and the duration of voluntary absence, 

vM, equally, irrespective of whether individuals exhibit jealousy or admiration:  

dh୑

dρ
ൌ െ

uଵଶcത
ሾuଵଵ ൅ ρuଵଶሿs

ൌ
dv୑

dρ
																																																						ሺ13ሻ 

If official working time is chosen optimally, vM > 0 requires s > 0 (cf. equations (6)). For s > 

0, dzM/d = 0 from equation (13), given zM = hM – vM – i(hM – vM). Therefore, we have: 

Proposition 2  

The strength of positional concerns will not alter effective working time, zM, in 

market equilibrium if official working time is chosen optimally, the optimal 

                                                 
7 If, instead, the change in relative consumption concerns affected only a single individual, the assumption of 
homogeneous individuals and the specification of the reference level of consumption, c , would have to be 
modified. However, results would qualitatively be unaffected, as long as the term u11 + u12 remained negative. 
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duration of voluntary absence, vM, is positive and the expected income loss 

resulting from absence is linear in its duration (p'' = 0). 

Proof: Follows from the above.▪ 

Intuition for Proposition 2 

The economic rationale for Proposition 2 will be provided for the case of preferences 

exhibiting KUJ.8 Assume that relative consumption effects become more pronounced. Hence, 

marginal utility from personal consumption will rise. This will, ceteris paribus, induce an 

individual to provide more official working hours (dhM/dρ > 0). However, stronger relative 

consumption effects also raise the marginal utility loss, u1[s – w], from absence (for w > s). 

Moreover, the increase in official working time augments the gain from more absence. 

Inspection of equation (13) clarifies that the hours effect dominates. In consequence, the 

duration of voluntary absence rises with a greater importance of the consumption externality 

(dvM/dρ > 0). The two effects, greater official working time and longer voluntary absence, 

just balance out, because, first, such an adjustment retains the marginal utility from leisure, –

u3(hM – vM), at the original level and, second, the expected income loss resulting from 

absence, p,  is linear, for example, in its duration v + i. Furthermore, the adjustments 

summarised in Proposition 2 enable the individual to compensate the greater marginal utility 

from consumption due to stronger positional concerns (cf. equation (7a)) by a rise in income. 

This increase in income takes place because the duration of absence rises, while effective 

working time, which is remunerated at the wage w, remains constant.  

Inspection of equations (7a) and (8), furthermore, clarifies that any change in the determinant 

of the marginal utility from consumption, u1, can be neutralised, such that the first-order 

conditions hold again, if the marginal utility from leisure, -u3(hM – vM), remains constant. 

Given the assumption of preferences which are separable in consumption and leisure, this will 

be the case if effective working time remains unchanged, that is, for dhM = dvM. In this case, 

the adjustment in vM, for d(hM – vM) = 0, must compensate for the rise in ρ, i.e., (A/ρ)dρ 

+ (A/v)dv = u12 c dρ + s[u11 + u12ρ]dv = 0 has to hold. Solving the above equality gives 

rise to equation (13). If the outcome defined by equations (7a), (8), and (9) is unique, this 

feasible response will also be the only possible one. 

                                                 
8 In case of RAJ, the same basic line of argument will apply, albeit in the opposite direction. 
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Robustness 

Inspection of the first-order conditions shows that a constancy of the difference hM – vM will 

no longer warrant optimal choices if the marginal expected income loss resulting from 

absence, p', varies with official working time, hM and/ or the voluntary duration of absence, 

vM. This is because the expected income loss is incorporated into the first-order conditions 

(7a) and (7b) with different weights. In the case of p'' ≠ 0, the change in hM – vM will be 

determined by the signs of u12 and p''. If preferences are characterised by KUJ (u12 > 0) and 

if p'' < 0 holds, effective working time will rise with more pronounced positional concerns; 

while it will fall for p'' > 0.9 The intuition is as follows: If p'' < 0 applies, the expected income 

loss rises disproportionately with the duration of absence. Thus, the incentives to raise 

effective working time are greater than for p'' = 0. Since the change in effective working time 

is zero if the expected income loss resulting from absence is linear in the duration of absence, 

it rises with the strength of positional concerns if p is strictly concave. The scarce empirical 

evidence, however, suggests that the expected income loss due to absence may actually rise 

with the duration of absence at a decreasing rate, implying that p'' > 0 holds. In this case, more 

pronounced KUJ-preferences reduce effective working time. 

Implications of Proposition 2 

If individuals can only choose official working time, hM, optimally, whereas absence is not a 

choice variable, the change in hM due to a rise in ρ is given by dhM/d = A/(AhCw – 

AwCh), where A > 0 if preferences exhibit KUJ. The denominator of this expression will 

unambiguously be positive if the aggregate labour supply curve has a non-negative slope, that 

is, if dh/dw = - Aw/Ah ≥ 0, or equivalently Aw ≥ 0. Accordingly, also in our model official 

working time in market equilibrium is predicted to be higher in a society with more 

pronounced positional concerns of the KUJ type if absence is no choice variable.  

The relatively scarce empirical evidence cited in the Introduction is consistent with this 

expectation. Proposition 2, however, clarifies that this prediction need no longer hold when 

focusing on effective working time and allowing for paid absence. More precisely, equation 

(13) shows that effective working time, zM = hM – vM – i(hM – vM) is unaffected by the 

strength of the consumption externality if absence is determined endogenously and the 

expected income loss resulting from absence is linear in its duration. In the case of p'' > 0, the 

                                                 
9 In case of RAJ-preferences, the predictions are reversed. See Appendix 8.2 for a derivation. 
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standard result that KUJ preferences induce an expansion in labour supply would even be 

reversed. Therefore, positional concerns may have different consequences for working time, 

depending on whether individuals can adjust behaviour at one or more margins. 

Consequently, empirical analyses of the relationship between positional concerns and working 

time have to carefully consider which dimension of effective labour supply to look at. 

Moreover, as explained above, the invariance of effective working time constitutes a kind of 

knife-edge prediction. If the expected income loss resulting from absence p were not linear in 

working time and absence, effective working time may vary with positional considerations in 

either direction. Therefore, the first implication of Proposition 2 is not contingent on the 

specific modelling set-up.10  

A second consequence of Proposition 2 relates to the optimal marginal tax rate which 

balances the negative externality resulting from excessive working hours due to positional 

concerns. This tax rate has been shown to increase with the strength of positional effects 

(Persson 1995). Proposition 2 and equation (6) taken together indicate that the difference 

between the Pareto-efficient level of effective working time and the market outcome indeed 

rises with the strength of relative consumption concerns in the case of jealousy. Furthermore, 

Proposition 2 indicates that a tax which is intended to correct the externality due to positional 

concerns cannot necessarily be a function of effective working time chosen by individuals. 

Moreover, any tax inducing efficiency would have to include sick pay into its base since wage 

income – resulting from effective working time – need not vary with the strength of positional 

concerns. While the analysis of an optimal progressive income tax system is beyond the scope 

of this paper, given the assumption of homogeneous individuals, the above considerations 

suggest that the optimal rate may have to be established jointly with the determinants of 

income support in the case of non-work, such as sick pay. 

As a further implication, note that total absence of individuals whose preferences exhibit KUJ 

(RAJ) will be higher (lower) than of individuals who do not care about relative consumption, 

irrespective of the curvature of p (see Appendix 8.2). In consequence, employing people with 

KUJ preferences will generate lower levels of profits, at given wages (for dvM/dρ > 0), than 

of hiring individuals with RAJ preferences. This last result can be established by applying the 

envelope theorem to equation (4). This yields dπ/d = –s(dvM/d), such that the variation in 

profits depends (inversely) on the change in the duration of absence. 

                                                 
10 Since the neutrality result summarised in Proposition 2 also depends on the assumption that the marginal 
utility from leisure, -u3(h – v), is independent of the strength of positional concerns, ρ, it can also be overturned 
by altering this specification. 
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4. Effective Working Time, Sickness Absence and Sick Pay 

In this section, we consider the impact of sick pay and enquire how the strength of relative 

consumption considerations alters its consequences. For given choices, sick pay, s, raises 

personal as well as average consumption, c = c  = wz + s[v + i(h – v)], and increases labour 

costs, Cs = – < 0. Moreover, sick pay has a direct positive impact on voluntary absence, vM 

(cf. equations (7b) and (14b) below), because, first, the income loss from absence (for s < w) 

is reduced and, second, it becomes more attractive to substitute absence for work. Finally, the 

immediate impact of sick pay on official working hours, hM, is ambiguous because of 

conflicting income and substitution effects. 

As = [u11 + u12] [w[1 – ] + s] [vM + i(vM – hM)] + u1  (14a) 

Bs = u1 + [u11 + u12] [vM + i(vM – hM)]s   (14b) 

In sum, the overall changes in official working hours, hM, and voluntary absence, vM, cannot 

be determined (so that explicit derivations of dhM/ds and dvM/ds are not presented, 

irrespective of whether the expected marginal income loss resulting from absence is constant, 

p'' = 0, or not, p'' ≠ 0). The net impact, though, of both variations can be computed because 

ambiguous effects cancel out. In particular, effective working time, zM, declines with sick 

pay, s (for p'' = 0). 

   
0

1u2]κ1[''f33u

κs]κ1[w

s
1uκ1

ds

Mdv

ds

Mdh
κ1
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Mdz


















    (15) 

Additionally, the negative impact of sick pay, s, on effective working time, zM, will be 

weaker (stronger) the more important relative consumption concerns are in the case of KUJ 

(RAJ). In order to establish this claim, note that the parameter, , measuring the strength of 

relative consumption concerns, only affects marginal utility in equation (15) and that its 

impact on u1 is given by u12 c . Therefore, we have: 

ቆ
dz୑

ds
ቇ dρൗ ൌ ∂ቆ

dz୑

ds
ቇ ∂uଵ ൈ ൬

∂uଵ
∂ρ

൰൘ ൌ uଵଶcത
uଷଷሾwሾ1 െ κሿ ൅ sκሿሾ1 െ κሿ
sሾuଷଷ ൅ f′′ሾ1 െ κሿଶuଵሿଶᇣᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇥ

ሺିሻ

												ሺ16ሻ 

Moreover, the optimal amount of effective working time, z*, is independent of s. Thus, the 

difference between zM and z* will shrink (rise) with s if the difference is positive (negative). 

We can summarise these insights as: 
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Proposition 3  

Let the duration of voluntary absence in market equilibrium, vM, be positive and 

the expected income loss resulting from absence be linear in its duration (p'' = 0).  

a) A rise in sick pay, s, reduces effective working time, zM.  

b) An increase in sick pay reduces a positive difference (raises a negative 

difference) between the Pareto-efficient level of effective working hours and the 

market outcome, z* – zM.   

c) The negative impact of sick pay on effective working time will be weaker 

(stronger), the more important positional concerns are, if individuals exhibit KUJ 

(RAJ) preferences, such that u12 > (<) applies. 

Proof: Follows from equations (15), (16), and (6) above. ▪ 

Intuition for Proposition 3 

The equilibrium changes in official working time, hM, and voluntary absence, vM, cannot be 

signed because the rise in sick pay, s, has income, relative consumption and substitution 

effects. However, the difference hM – vM is unaffected by these ambiguities because the first 

two effects cancel out and only the substitution impact remains. Higher sick pay lowers the 

costs of leisure and, hence, individuals choose more of it. Part b) of Proposition 3 states that 

any policy change which reduces effective hours of work will lower (raise) the difference 

between the market outcome and efficient working time if this difference is positive 

(negative). This effect arises because the optimal amount of effective working time, z*, is 

independent of sick pay, such that the change in the difference between optimal amount and 

market outcome is resulting from the variation in the later. Finally, part c) indicates that the 

substitution effect determining part a) is weaker if individuals try more intensively to keep up 

with the Joneses (KUJ). Therefore, the fall in effective working time is smaller. If, however, 

individuals exhibit RAJ preferences, the reduction in income resulting from substituting 

effective working time by leisure has a greater detrimental (marginal) utility impact. Hence, 

individuals exhibiting RAJ will respond more strongly to the increase in sick pay by 

adjustments in effective working time, the more pronounced positional preferences are.  

Robustness 

If the expected income loss resulting from absence is strictly concave in the overall duration 

of absence, p'' < 0, the negative impact of sick pay on effective working time is strengthened 
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(see Appendix 8.3). This is the case because the rise in absence increases the resulting 

expected income loss. This enhances the costs of expanding official working time and of 

absence. Inspection of equations (7a) and (8) clarifies that the effect on the duration of 

absence is more pronounced. Therefore, part a) of Proposition 3 continues to hold for p'' < 0. 

The same is true with respect to part b), according to which higher sick pay reduces a positive 

difference between the Pareto-efficient level of effective working hours and the market 

outcome, z* – zM, as z* does not vary with sick pay. The final part c) of Proposition 3 

establishes a relationship between the negative impact of sick pay on effective working time 

and the strength of positional concerns. This link can no longer be derived in the same way as 

in equation (16) because dzM/ds depends on ρ not only via marginal utility, u1, if the 

expected income loss resulting from absence is non-linear in the overall duration of absence 

(p'' ≠ 0). In sum, we can conclude that the main results captured by Proposition 3 are robust 

with respect to the impact of the overall duration of absence on the resulting marginal 

expected income loss, p'.  

Implications of Proposition 3 

Part a) of Proposition 3 clarifies that the detrimental effort effects of sick pay constitute a 

robust theoretical prediction which is unaffected by incorporating positional consumption 

concerns. Moreover, parts b) and c) of Proposition 3 indicate that an optimal level of sick pay 

which balanced the beneficial effects of income smoothing and the negative incentive impact, 

would be influenced by the strength of positional concerns. Finally, part c) suggests that it 

may be more beneficial for firms to employ individuals who exhibit KUJ preferences, because 

the negative working time consequences of sick pay are less pronounced. However, this 

favourable impact of employing such individuals must be balanced with the negative effects 

for firms due to higher absence levels (cf. Proposition 2). In addition, the derivation of this 

effect requires the expected income loss due to absence, p, to be linear in its duration (p'' = 0). 

 

5. Effective Working Time, Sickness Absence and True Periods of Illness 

There is an extensive discussion on the impact of health outcomes on labour supply (see 

Currie and Madrian 1999). In this section, we contribute to this debate from a theoretical 

vantage point by considering the impact of an increase in truly sickness-related absence, I, on 

effective working time, hM, and voluntary absence, vM. Furthermore, we analyse how these 
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changes depend on positional concerns.11 Assuming the expected income loss resulting from 

absence to be linear in its duration (p'' = 0), the derivatives of (7a), (8) and (9) are given by CI 

= f ''[ – 1] > 0 and: 

A୍ ൌ ሾuଵଵ ൅ ρuଵଶሿሾs െ wሿሾwሾ1 െ κሿ ൅ sκሿ ൌ B୍
wሾ1 െ κሿ ൅ sκ

s
൐ 0																	ሺ17ሻ 

Combining these changes, we obtain: 

dh୑

dI
ൌ െ

uଷଷ
s
	

s െ w െ f ᇱᇱz୑

uଷଷ ൅ f ᇱᇱሾ1 െ κሿଶuଵ
																																																					ሺ18ሻ 

A rise in absence due to true illness, I, which can also be interpreted as a longer duration of 

true illness, has ambiguous consequences with respect to official working time, hM, if sick 

pay is less than the wage, s < w. This is the case because an increase in I reduces income 

which, in turn, entices individuals to work more official hours. However, more truly sickness-

related absence, I, reduces effective working time, zM, and, hence, improves the marginal 

productivity of labour, f '(zM). This effect, in turn, raises demand for official hours and, 

hence, wages. The labour demand induced income effect mitigates or may over-compensate 

the direct income change such that the overall impact of longer true illness on official working 

time, hM, cannot be determined. Moreover, voluntary absence, vM, rises by less (or falls by 

more) than official working time, hM, because there is no direct labour demand impact. 

Finally, effective working time, zM = [hM – vM][1 – κ] – I, declines because the direct 

negative impact of a rise in I dominates the change in hM – vM. 

dz୑

dI
ൌ ሾ1 െ κሿ ቈ

dh୑
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െ
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቉ െ 1 ൌ
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ሺାሻ
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െuଷଷ

uଷଷ ൅ f′′ሾ1 െ κሿଶuଵ
൏ 0		ሺ19ሻ 

Furthermore, it is possible to ascertain how the changes in hM – vM and zM are affected by 

the strength of positional concerns. 

∂ ൬
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This yields: 
                                                 
11 Furthermore, the strength of the impact of effective working time on true illness, as captured by the parameter 
, affects working time. The overall effect of such a change is uncertain because the consequences on labour 
demand cannot be determined. Given this ambiguity, the variations in all other endogenous variables cannot be 
ascertained either and we subsequently focus on the parameter I. 
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Proposition 4  

Let the optimal duration of voluntary absence in market equilibrium, vM, be 

positive and the expected income loss resulting from absence be linear in its 

duration (p'' = 0).  

a) A general rise in the duration of true illness, I, increases the difference between 

official working time and voluntary absence, hM – vM, and reduces effective 

working time zM = [hM – vM][1 – ] – I.  

b) If preferences exhibit KUJ (u12 > 0), stronger positional concerns will mitigate 

the negative impact of I on zM. If preferences exhibit RAJ (u12 < 0), the 

prediction is reversed. 

Proof: Part a) follows from equation (19), while part b) is proven by equation (20).▪ 

Note that a given loss in income has a more pronounced utility impact the stronger positional 

concerns are. Since more absence lowers income, the resulting reduction in effective working 

time will be less for an individual characterised by KUJ preferences, relative to someone for 

whom u12 = 0 holds. In the case of RAJ preferences, the fall in income due to a higher illness 

will be less detrimental in terms of utility, and the incentives to lower effective working time, 

zM, will be emphasised. 

Robustness 

If the expected income loss resulting from absence is strictly concave in the overall duration 

of absence, p'' < 0, the increase in the difference between official working time and voluntary 

absence, hM – vM, owing to general rise in the duration of true illness, I, will become more 

pronounced (see Appendix 8.4). This is the case because rise in I, ceteris paribus, increases 

the expected income loss, p. Therefore, both contractual hours working and voluntary absence 

decline. As argued above, the effect on the duration of voluntary absence is more pronounced. 

Thus, the difference, hM – vM, rises on account of the variation in p. As hM – vM rises by 

more for p'' < 0 than in the linear case, the difference zM = [1 – ](hM – vM) – I can no 

longer be shown to fall, as it is feasible for an expected income loss due to absence which is 

linear in its arguments. Hence, the second half of part a) of Proposition 4 may not hold for a 

more general specification. Similarly, part b) of Proposition 4 is based on the assumption of 
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p'' = 0 because otherwise dzM/dI depends on the duration of true illness, I, via the derivatives 

u11 and u12. 

Implications of Proposition 4 

One important implication of Proposition 4 relates to the profitability of employing 

individuals with different positional concerns. Those individuals whose duration of true 

illness is higher, as indicated by a greater value of I, exhibit more work effort, as measured by 

the difference between official working time and voluntary absence. However, their effective 

working time may be lower than that of more healthy people (and will certainly be so if p'' = 

0), because greater effort does not fully compensate higher truly sickness-related absence. 

Moreover, for a given level of true illness, I, work effort may be greater for employees 

exhibiting KUJ preferences and rise with the strength of these preferences. This suggests that 

it is more profitable to employ individuals with KUJ rather than RAJ preferences; on account 

of their differential responses to (exogenous changes in) the duration of true illness, I. 

In addition, our findings cast some doubt on the interpretation of absence as an indicator of 

work effort.12 If true illness periods rise, total expected absence, I + (h – v) will go up. Work 

effort, as measured by the difference between official working time and voluntary absence, 

hM – vM, however, will also rise. While the essence of the theoretical prediction is not altered 

by the existence of positional concerns, the intensity of adjustments varies with the strength of 

relative income considerations. 

 

6. Concluding Remarks 

Our theoretical analysis generates two main insights: First, if individuals can determine more 

than one component of working time optimally, these elements may be affected in a 

qualitatively different manner by the intensity of income or consumption comparisons. In the 

basic setting investigated above, stronger positional concerns alter official working time and 

absence by the same amount. In consequence, effective working time may not be affected by 

the intensity of positional considerations. Depending on how the expected income loss 

resulting from absence, p, varies with the duration of absence, effective working time may 

also rise or fall. However, irrespective of this modelling characteristic, Proposition 2 shows 

                                                 
12 This perspective has been adopted, often in the context of analysing the effect of employment protection on 
sickness-related absence, by Riphahn (2004), Engellandt and Riphahn (2005), Ichino and Riphahn (2005), 
Olsson (2009), Cornelissen et al. (2013), Block et al. (2014), and Bradley et al. (2014), inter alia. For a 
discussion and empirical evidence, see Chadi and Goerke (2018). 
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the relevance of allowing for additional adjustment opportunities. Moreover, empirical 

analyses of the labour supply consequences of positional concerns should consider a variety 

of working time indicators. Findings with respect to only one component are not really 

informative concerning the impact of positional concerns for labour supply behaviour. 

Second, while there is ample empirical evidence of positional consumption and income 

concerns, which, ceteris paribus, enhance labour supply, our findings cast doubt on policy 

conclusions derived from these results, according to which labour income or consumption 

taxes can enhance efficiency. If individuals possess further margins of adjustment, in addition 

to contractual working time, such as sickness-related absence periods, or if they are 

characterised by positional concerns with regard to leisure, effective labour supply need not 

be excessive. Hence, taxes may have detrimental welfare effects even if individuals exhibit 

KUJ preferences. The design of optimal tax policy in the presence of positional concerns, 

multiple margins of adjustment, and sick pay remains a topic for future research. 

Third, the impact of sick pay and true illness on working time is affected by the nature and 

strength of positional concerns. Hence, productivity and labour costs are likely to vary with 

relative consumption considerations. Accordingly, the profitability of employing two 

otherwise identical people who only differ in the nature and/or strength of positional concerns 

will diverge. While it seems plausible that it is more profitable to employ individuals with 

KUJ preferences, Proposition 2 indicates that this conjecture need not be correct. 

More generally, our theoretical investigation suggests that the labour market consequences of 

positional consumption concerns need to be explored more thoroughly than they have been 

investigated thus far. Along the same lines, the analysis indicates that the effectiveness of 

social policy, such as a variation in sick pay, can be affected by positional considerations. 



 24

7. References 

Abel, Andrew B. (1990), Asset Prices under Habit Formation and Catching up with the 
Joneses, American Economic Review P&P 80(2), 38-42. 

Allen, Steven G. (1981), An Empirical Model of Work Attendance, The Review of Economics 
and Statistics 63(1), 77-87. 

Alonso-Carrera, Jaime, Caballé, Jordi and Xavier Raurich (2005), Growth, Habit Formation, 
and Catching-up with the Joneses, European Economic Review 49(6), 1665-1691. 

Alvarez-Cuadrado, Francisco (2007), Envy, Leisure, and Restrictions on Working Hours, The 
Canadian Journal of Economics 40(4), 1286-1310. 

Aronsson, Thomas and Olof Johansson-Stenman (2013), Conspicuous Leisure: Optimal 
Income Taxation When Both Relative Consumption and Relative Leisure Matter, The 
Scandinavian Journal of Economics 115(1), 155-175. 

Arrow, Kenneth J. and Partha S. Dasgupta (2009), Conspicuous Consumption, Inconspicuous 
Leisure, The Economic Journal 119 (541), F497-516. 

Barmby, Tim, Sessions, John and John Treble (1994), Absenteeism, Efficiency Wages and 
Shirking, The Scandinavian Journal of Economics 96(4), 561-566. 

Barmby, Tim and Gesine Stephan (2000), Worker Absenteeism: Why Firm Size may Matter, 
The Manchester School 68(5), 568-577. 

Beblo, Miriam and Renate Ortlieb (2012), Absent From Work? The Impact of Household and 
Work Conditions in Germany, Feminist Economics 18(1), 73-97. 

Bilancini, Ennio and Leonardo Boncinelli (2012), Redistribution and the Notion of Social 
Status, Journal of Public Economics 96(9-10), 651-657. 

Block, Jörn, Goerke, Laszlo, Millán, José María and Concepción Román (2014), Family 
Employees and Absenteeism, Economics Letters 123(1), 94-99. 

Böckerman, Petri and Pekka Ilmakunnas (2008), Interaction of Working Conditions, Job 
Satisfaction, and Sickness Absences: Evidence from a Representative Sample of 
Employees, Social Science & Medicine 67(4), 520-528. 

Boskin, Michael T. and Eytan Sheshinski (1978), Optimal Redistributive Taxation When 
Individual Welfare Depends upon Relative Income, The Quarterly Journal of Economics 
92(4), 589-601. 

Bradley, Steve, Green, Colin and Gareth Leeves (2014), Employment Protection, Threat and 
Incentives Effects on Worker Absence, British Journal of Industrial Relations 52(2), 333-
358. 

Brown, Sarah and John G. Sessions (1996), The Economics of Absence: Theory and 
Evidence, Journal of Economic Surveys 10(1), 23-53.  

Cahuc, Pierre and Fabien Postel-Vinay (2005), Social Status and the Overworked Consumer, 
Annales d'Économie et de Statistique 78, 143-161. 

Carlsson, Fredrik, Johansson-Stenman, Olof and Peter Martinsson (2007), Do You Enjoy 
Having More than Others? Survey Evidence of Positional Goods, Economica 74, 586-
598. 

Chadi, Adrian and Laszlo Goerke (2018), Missing at Work – Sickness-related Absence and 
Subsequent Career Events, Journal of Economic Behavior & Organization 153, 153-176 

Choudhary, M. Ali and Paul Levine (2006), Idle Worship, Economics Letters 90(1), 77-83. 

Clark, Andrew E. and Andrew J. Oswald (1998), Comparison-concave Utility and Following 
Behaviour in Social and Economic Settings, Journal of Public Economics 70(1), 133-155. 



 25

Cornelissen, Thomas, Himmler, Oliver and Tobias König (2013), Fairness Spillovers – The 
Case of Taxation, Journal of Economic Behavior & Organization 90, 164-180. 

Corneo, Giacomo (2002), The Efficient Side of Progressive Income Taxation, European 
Economic Review 46(7), 1359-1368. 

Cremer, Helmuth, De Donder, Philippe, Maldonado, Dario and Pierre Pestieau (2008), Habit 
Formation and Labor Supply, CESifo Working Paper No. 2351. LG 

Currie, Janet and Brigitte C. Madrian (1999), Health, Health Insurance and the Labor Market, 
Chapter 50, 3309-3415, Handbook of Labor Economics, Vol. IIIC, Orley Ashenfelter 
and David Card (eds), Elsevier: Amsterdam et al. 

Dale-Olsen, Harald, Østbakken, Kjersti Misje and Pål Schøne (2015), Imitation, Contagion, or 
Exertion? Using a Tax Reform to Reveal How Colleagues' Sick Leave Influences 
Worker Behaviour, The Scandinavian Journal of Economics 117(1), 57-83. 

D'Amuri, Francesco (2017), Monitoring and Disincentives in Containing Paid Sick Leave, 
Labour Economics 49, 74-83. 

Dionne, Georges and Benoit Dostie (2007), New Evidence on the Determinants of 
Absenteeism using Linked Employer-Employee Data, Industrial and Labor Relations 
Review 61(1), 108-120. 

Dodds, Stefan (2012), Redistributive Taxation with Heterogeneous Relative Consumption 
Concerns, The Canadian Journal of Economics 45(1), 220-246. 

Dupor, Bill and Wen-Fang Liu (2003), Jealousy and Equilibrium Overconsumption, American 
Economic Review 93(1), 423-428. 

Eaton, B. Curtis and Mukesh Eswaran (2003), The Evolution of Preferences and Competition: 
A Rationalization of Veblen's Theory of Invidious Comparisons, The Canadian Journal 
of Economics 36(4), 832-859. 

Eckerstorfer, Paul (2014), Relative Consumption Concerns and the Optimal Tax Mix, Journal 
of Public Economic Theory 16(6), 936-958. 

Engellandt, Axel and Regina T. Riphahn (2005), Temporary Contracts and Employee Effort, 
Labour Economics 12(3), 281-299. 

Engström, Per and Bertil Homlund (2007), Worker Absenteeism in Search Equilibrium, The 
Scandinavian Journal of Economics 109(3), 439-467. 

Galí, Jordi (1994), Keeping Up with the Joneses: Consumption Externalities, Portfolio 
Choice, and Asset Prices, Journal of Money, Credit, and Banking 26(1), 1-8. 

Goerke, Laszlo and Inga Hillesheim (2013), Relative Consumption, Working Time and Trade 
Unions, Labour Economics 24, 170-179. 

Hansen, Jörg (2000), The Effect of Work Absence on Wages and Wage Gaps in Sweden, 
Journal of Population Economics 13(1), 45-55. 

Hansen, Jørgen Drud, Molana, Hassan, Montagna, Catia and Jørgen Ulff-Møller Nielsen 
(2012), Work Hours, Social Value of Leisure and Globalisation, The Journal of Socio-
Economics 41(3), 317-326. 

Hesselius, Patrik (2007), Does Sickness Absence Increase the Risk of Unemployment? The 
Journal of Socio-Economics 36(2), 288-310. 

Hesselius, Patrik, Johansson, Per and J. Peter Nilsson (2009), Sick of Your Colleagues' 
Absence?, Journal of the European Economic Association 7(2-3), 583-594. 

Hesselius, Patrik, Johansson, Per and Johan Vikström (2013), Social Behaviour in Work 
Absence, The Scandinavian Journal of Economics 115(6), 995-1019. 



 26

Heymann, Jody, Rho, Hye Jin, Schmitt, John and Alison Earle (2010), Ensuring a Healthy 
and Productive Workforce: Comparing the Generosity of Paid Sick Day and Sick Leave 
Policies  in 22 Countries, International Journal of Health Services 40(1), 1-22.  

Huang, Rachel J. and Larry Y. Tzeng (2008), Consumption Externality and Equilibrium 
Underinsurance, The Journal of Risk and Insurance 75(4), 1039-1075. 

Ichino, Andrea and Regina T. Riphahn (2005), The Effect of Employment Protection on 
Worker Effort: Absenteeism During and After Probation, Journal of the European 
Economic Association 3(1), 120-143. 

Johansson, Per and Marten Palme (2005), Moral Hazard and Sickness Insurance, Journal of 
Public Economics 89(9-10), 879–1890. 

Ljungqvist, Lars and Harald Uhlig (2000), Tax Policy and Aggregate Demand Management 
under Catching up with the Joneses, American Economic Review 90(3), 356-366. 

Lusinyan, Lusine and Leo Bonato (2007), Work Absence in Europe, IMF Staff Papers 54(3), 
475-538. 

Markussen, Simen (2012), The Individual Cost of Sick Leave, Journal of Population 
Economics 25(4), 1287-1306. 

Mastekaasa, Arne (2013), Unionization and Certified Sickness Absence: Norwegian 
Evidence, Industrial and Labor Relations Review 66(1), 117-141. 

MISSOC (Mutual Information System on Social Protection) (2017), Comparative Tables 
Database – Sickness Cash Benefits (accessed January 4, 2018). 

Mujcic, Redzo and Paul Frijters (2015), Conspicuous Consumption, Conspicuous Health, and 
Optimal Taxation, Journal of Economic Behavior & Organization 111, 59-70. 

Neumark, David and Andrew Postlewaite (1998), Relative Income and the Rise in Married 
Women's Employment, Journal of Public Economics 70(1), 157-183. 

OECD (2010), Sickness, Disability, and Work: Breaking the Barriers – A Synthesis of 
Findings Across OECD Countries, Paris. 

Oh, Seung-Yun, Park, Yongjin and Samuel Bowles (2012), Veblen Effects, Political 
Representation, and the Reduction in Working Time over the 20th Century, Journal of 
Economic Behavior & Organization 83, 218-242. 

Olsson, Martin (2009), Employment Protection and Sickness Absence, Labour Economics 
16(2), 208-214. 

Ose, Solveig Osborg (2005), Working Conditions, Compensation and Absenteeism, Journal 
of Health Economics 24(1), 161-188. 

Park, Yongjin (2010), The Second Paycheck to Keep up with the Joneses: Relative Income 
Concerns and Labor Market Decisions of Married Women, Eastern Economic Journal 
36(2), 255-276. 

Pérez-Asenjo, Eduardo (2011), If Happiness is Relative, Against Whom Do We Compare 
Ourselves? Implications for Labour Supply, Journal of Population Economics 24(4), 
1411-1442. 

Persson, Mats (1995), Why are Taxes so High in Egalitarian Societies?, The Scandinavian 
Journal of Economics 97(4), 569-580. 

Riphahn, Regina T. (2004), Employment Protection and Effort Among German Employees, 
Economics Letters 85(3), 353-357. 

Scoppa, Vincenzo and Daniela Vuri (2014), Absenteeism, Unemployment and Employment 
Protection Legislation: Evidence from Italy, IZA Journal of Labor Economics 3:3. 

Seidman, Laurence S. (1988), The Welfare Costs of a Relativistic Economy, Journal of Post 
Keynesian Economics 11(2), 295-304. 



 27

Shi, Jingye and Mikal Skuterud (2015), Gone Fishing! Reported Sickness Absenteeism and 
the Weather, Economic Inquiry 53(1), 388-405. 

Skogman Thoursie, Peter (2007), Happy Birthday! You are Insured! Gender Differences in 
Work Ethics, Economics Letters 94(1), 141-145. 

Solnick, Sara J. and David Hemenway (2005), Are Positional Concerns Stronger in Some 
Domains than in Others?, American Economic Review P&P 95(2), 147-151. 

Steers, Richard M. and Susan R. Rhodes (1978), Major Influences on Employee Attendance: 
A Process Model, Journal of Applied Psychology 63(4), 391-407. 

Susser, Philip and Nicolas R. Ziebarth (2016), Profiling the U.S. Sick Leave Landscape: 
Presenteeism among Females, Health Services Research 51(6), 2305-2317. 

Treble, John and Tim Barmby (2011), Worker Absenteeism and Sick Pay, Cambridge 
University Press: Cambridge et al. 

Tsoukis, Chris (2007), Keeping up with the Joneses, Growth, and Distribution, Scottish 
Journal of Political Economy 54(4), 575-600. 

Ziebarth, Nicolas R. and Martin Karlsson (2010), A Natural Experiment on Sick Pay Cuts, 
Sickness Absence, and Labor Costs, Journal of Public Economics 94(11-12), 1108-
1122. 

 



 28

8. Appendix – the Case of a Non-linear Expected Income Loss Due to Absence, p 

8.1 Determinant 

If the expected income loss resulting from absence p = P(v + i(h – v))[U – E] is not linear in  

v + i, the following relationships hold, ph = p', pv = p'[1 – ], phh = p''2, pvv = p''[1 – ]2, 

and phv = p''[1 – ], where subscripts denote partial derivatives. The optimality conditions A 

and B and their derivatives then change, relative to those depicted in equations (7a), (8), and 

(10), and are given by: 

Aሺp ് 0ሻ ൌ uଵሾwሾ1 െ κሿ ൅ sκሿ ൅ uଷ ൅ pᇱκ ൌ 0																																										ሺA. 1ሻ 

Bሺp ് 0ሻ ൌ uଵs ൅ uଷ ൅ pᇱ ൌ 0																																																					ሺA. 2ሻ 

A୦ ൌ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿଶ ൅ uଷଷ ൅ pᇱᇱκଶ																																	ሺA. 3ሻ 

A୴ ൌ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿሾs െ wሿሾ1 െ κሿ െ uଷଷ ൅ pᇱᇱκሾ1 െ κሿ														ሺA. 4ሻ 

B୦ ൌ ሾuଵଵ ൅ ρuଵଶሿሾwሾ1 െ κሿ ൅ sκሿs ൅ pᇱᇱκ																																												ሺA. 5ሻ 

B୴ ൌ ሾuଵଵ ൅ ρuଵଶሿsሾs െ wሿሾ1 െ κሿ ൅ pᇱᇱሾ1 െ κሿ																																				ሺA. 6ሻ 

In (A.3) to (A.6) and also to some extent subsequently, we omit the characterisation of 

derivatives by p ≠  0, as an indication of the non-linearity of p, in order to simplify notation. 

Using (10c), (10f), (A.3) to (A.6), the derivatives of C, and zM = hM – vM – i(hM – vM), the 

determinant D(p ≠ 0) of the system consisting of (A.1), (A.2) and (9) can be calculated as: 

Dሺpᇱᇱ ് 0ሻ ൌ ሾA୦ ൅ A୴ሿC୦B୵ ൅ C୵ሾA୦B୴ െ A୴B୦ሿ െ A୵C୦ሾB୦ ൅ B୴ሿ																									 

ൌ െሾ1 െ κሿሾuଵଵ ൅ ρuଵଶሿsଶሾuଵf ᇱᇱሾ1 െ κሿଶ ൅ uଷଷሿ																																																													 

െp′′ሾ1 െ κሿଷ ൤uଵf ᇱᇱ ൅
uଷଷ

ሾ1 െ κሿଶ
൅ ሾuଵଵ ൅ ρuଵଶሿwሾf ᇱᇱz୑ ൅ wሿ൨											ሺA. 7ሻ 

8.2 Proposition 2 

The changes in official working time and the duration of absence for p'' ≠ 0 are given by: 

dh୑

dρ ห୮ᇲᇲஷ଴
ൌ
A஡ሾሾ1 െ κሿB୴ െ C୦B୵ሿ െ ሾ1 െ κሿA୴B஡ ൅ A୵B஡C୦

Dሺpᇱᇱ ് 0ሻ
																																				 

ൌ uଵଶcതሾ1 െ κሿ
sሾuଷଷ ൅ f ᇱᇱሾ1 െ κሿଶuଵሿ ൅ ሾ1 െ κሿଶpᇱᇱw

Dሺpᇱᇱ ് 0ሻ
									ሺA. 8ሻ 
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dv୑

dρ ห୮ᇲᇲஷ଴
ൌ
ሾ1 െ κሿA୦B஡ െ A஡ሾሾ1 െ κሿB୦ ൅ C୦B୵ሿ ൅ A୵B஡C୦

Dሺpᇱᇱ ് 0ሻ
																															 

ൌ uଵଶcതሾ1 െ κሿ
sሾuଷଷ ൅ f ᇱᇱሾ1 െ κሿଶuଵሿ െ ሾ1 െ κሿκpᇱᇱw

Dሺpᇱᇱ ് 0ሻ
																		ሺA. 9ሻ 

Hence, dhM/dρ > 0 for p'' ≤ 0, while dvM/dρ > 0 requires the opposite restriction p'' ≥ 0 as a 

sufficiency condition. Combining both derivatives shows that hM – vM and effective working 

time will rise if individuals exhibit KUJ-preferences and the p-function is strictly concave 

(u12 > 0 > p''). If u12, p'' > 0, effective working time, zM = hM – vM – i(hM – vM), will fall.  

dሺh୑ െ v୑ሻ
dρ ห୮ᇲᇲஷ଴

ൌ
uଵଶcതሾ1 െ κሿଶpᇱᇱw

Dሺpᇱᇱ ് 0ሻ
																																																	ሺA. 10ሻ 

The change in absence, vM + i(hM – vM), is given by: 

dሺv୑ ൅ iሺh୑ െ v୑ሻሻ
dρ ห୮ᇲᇲஷ଴

ൌ
dv୑

dρ ห୮ᇲᇲஷ଴
൅ κ

dሺh୑ െ v୑ሻ
dρ

ห୮ᇲᇲஷ଴

																																																	 

ൌ uଵଶcതሾ1 െ κሿs
uଷଷ ൅ f ᇱᇱሾ1 െ κሿଶuଵ

Dሺpᇱᇱ ് 0ሻ
																														ሺA. 11ሻ 

8.3 Proposition 3 

The derivatives of (7a), (8), and (9) with respect to s are not affected by the assumption 

relating to the curvature of p and given by (14a), (14b) and Cs = –. While the changes in 

official working hours, hM, and voluntary absence, vM, remain ambiguous, the variation in 

their difference can be signed for p'' < 0. 

dሺh୑ െ v୑ሻ
ds ห୮ᇲᇲஷ଴

ൌ ሾκ െ 1ሿuଵ
ሾuଵଵ ൅ ρuଵଶሿsሾwሾ1 െ κሿ ൅ sκሿ ൅ pᇱᇱκ

Dሺpᇱᇱ ് 0ሻ
																																				 

൅pᇱᇱሾκ െ 1ሿwሾuଵଵ ൅ ρuଵଶሿ
κh୑ െ v୑ െ iሺh୑ െ v୑ሻ

Dሺpᇱᇱ ് 0ሻ
						ሺA. 12ሻ 

The expression in the numerator in the second line of (A.12) is negative. If, therefore, the 

expected income loss resulting from absence is concave, p'' ≤ 0, effective working time will 

decline with s. Note, furthermore, that the derivative in (A.12) does not only depend on the 

strength of positional concerns, ρ, via the marginal utility from consumption, u1, as it is the 

case for p'' = 0 (cf. equation (16)). In addition, the parameter ρ affects (A.12) via u11 and u12. 
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Hence, the impact of positional concerns on the effect of sick pay on working time depends 

on the third derivative of the utility function and cannot be determined for p'' ≠ 0. 

8.4. Proposition 4 

The derivatives of (7a), (8), and (9) with respect to I are given by CI = f ''[1 – ] and by: 

A୍ ൌ ሾuଵଵ ൅ ρuଵଶሿሾs െ wሿሾwሾ1 െ κሿ ൅ sκሿ ൅ pᇱᇱκ																										ሺA. 13ሻ 

B୍ ൌ ሾuଵଵ ൅ ρuଵଶሿsሾs െ wሿ ൅ pᇱᇱ																																									ሺA. 14ሻ 

The changes in official working time and absence are ambiguous. 

dh୑

dI ห୮ᇲᇲஷ଴
ൌ
െA୍ሾሾκ െ 1ሿB୴ ൅ C୦B୵ሿ ൅ A୴ሾB୍ሾκ െ 1ሿ െ C୍B୵ሿ ൅ A୵ሾB୍C୦ ൅ C୍B୴ሿ

Dሺpᇱᇱ ് 0ሻ
 

ൌ uଷଷሾ1 െ κሿሾuଵଵ ൅ ρuଵଶሿs
s െ w െ f ᇱᇱሾh୑ െ v୑ െ iሺh୑ െ v୑ሻሿ ൅ pᇱᇱ

Dሺpᇱᇱ ് 0ሻ
				ሺA. 15ሻ 

dv୑

dI ห୔ᇲᇲஷ଴
ൌ
C୵ሾA୍B୦ െ A୦B୍ሿ ൅ B୵ሾA୦C୍ െ A୍C୦ሿ െ A୵ሾB୦C୍ െ C୦B୍ሿ

DሺPᇱᇱ ് 0ሻ
																										 

ൌ ሾ1 െ κሿuଷଷሾuଵଵ ൅ ρuଵଶሿs
ሾs െ w െ f ᇱᇱሾh୑ െ v୑ െ iሺh୑ െ v୑ሻሿ ൅ pᇱᇱ

Dሺpᇱᇱ ് 0ሻ
																						 

൅
ሾ1 െ κሿଶf ᇱᇱuଵሾሾuଵଵ ൅ ρuଵଶሿsଶ ൅ pᇱᇱሿ ൅ pᇱᇱሾuଵଵ ൅ ρuଵଶሿሾwଶሾ1 െ κሿ െ sκf ᇱᇱz୑ሿ

Dሺpᇱᇱ ് 0ሻ
		ሺA. 16ሻ 

From this we obtain: 

dሺh୑ െ v୑ሻ
dI ห୮ᇲᇲஷ଴

ൌ െሾ1 െ κሿଶf ᇱᇱuଵ
ሾuଵଵ ൅ ρuଵଶሿsଶ ൅ pᇱᇱ

Dሺpᇱᇱ ് 0ሻ
																																																			 

െሾ1 െ κሿpᇱᇱሾuଵଵ ൅ ρuଵଶሿ
wଶሾ1 െ κሿ െ sκf ᇱᇱz୑

Dሺpᇱᇱ ് 0ሻ
																					ሺA. 17ሻ 

Therefore, the difference between official working time and absence surely declines with I, if 

p'' ≤ 0 holds. The change in effective working time, zM = [1 – ][hM – vM] – I, is given by: 

dz୑

dI ห୮ᇲᇲஷ଴
ൌ ሾ1 െ κሿ

dሺh୑ െ v୑ሻ
dI ห୮ᇲᇲஷ଴

െ 1																																																																																											 

ൌ ሾ1 െ κሿ
ሾ1 െ κሿpᇱᇱሾuଵଵ ൅ ρuଵଶሿf ᇱᇱz୑ሾwሾ1 െ κሿ ൅ sκሿ ൅ ሾሾuଵଵ ൅ ρuଵଶሿsଶ ൅ pᇱᇱሿuଷଷ

Dሺpᇱᇱ ് 0ሻ
	ሺA. 18ሻ 
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