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ABSTRACT 
 

Behavioural Labour Economics: 
Advances and Future Directions1 

 
In the past decades, behavioural economics has become an influential and important field of 
economics. Interest in behavioural economics derives from unease with standard economic 
models that are based on restrictive assumptions, which confine the nature of human 
motivation. Although Adam Smith, the founding father of modern economics, had highlighted 
the multitude of psychological motives that drive human behaviour, and despite the fact that 
many influential economists thereafter believed in tenets of modern behavioural economics, 
the homo economicus assumption became prevalent, until this construct was challenged by 
compelling evidence on social, cognitive and emotional factors that drive decision-making 
and social interaction. Since human interaction is germane to labour markets, one would 
expect behavioural economics to be highly relevant for labour economics. This paper gauges 
whether and how behavioural economics has left its mark on labour economics, considers 
the timing and structure of this development, and contemplates its future impact on labour 
economics. 
 
 
JEL Classification: J00, J01, D03 
 
Keywords: behavioural economics, labour economics, behavioural labour economics 
 
 
Corresponding author: 
 
Thomas Dohmen 
University of Bonn 
Adenauerallee 24-42 
53113 Bonn 
Germany 
E-mail: tdohmen@uni-bonn.de  

                                                 
1 This paper was prepared for the special issue of Labour Economics to commemorate the 25th 
anniversary of the European Association of Labour Economists (EALE). I am grateful to Armin Falk, 
Joop Hartog, David Huffman, Sebastian Kube, Rudolf Winter-Ebmer and participants at the EALE 
2013 conference in Torino for valuable comments and discussions. Research assistance by Leo 
Becker, Laura Breitkopf and Geraldine Reichard is much appreciated. My greatest thanks go to Joop 
Hartog and Jules Theeuwes for initiating this special issue. 

mailto:tdohmen@uni-bonn.de


 2 

1. Introduction 

In the past decades, behavioural economics has emerged as an influential and important field of 

economics. In this essay, I will assess its implications for labour economics by taking stock of its 

impact on the field in the past decades. I document that behavioural economics has profoundly 

affected the way that labour economists think about the questions and challenges in labour 

economics. This is evident from several path-breaking publications in major economic journals. It is 

also revealed by a noticeable shift in attention of members of the European Association of Labour 

Economists (EALE) during its first 25 years of existence towards new questions that are increasingly 

studied by incorporating insights from behavioural economics and personality psychology. Labour 

economists have also become somewhat more receptive to the use of experimental methods, which 

were largely developed in the field of behavioural economics2. This development becomes visible 

upon an examination of session titles and topics of papers presented at EALE conferences. It also 

reflected by the themes of articles published in the association’s journal Labour Economics from its 

launch in 1993 until today.  

The behavioural economics approach deviates fundamentally from the mainstream model regarding 

assumptions about the nature of human motivation. Although its application to the analysis of labour 

markets has what it takes to revolutionize labour economics, the development over the past decades 

is more adequately described as a reform. It has neither marginalized the use of neoclassical 

concepts in the analysis of labour markets, nor has it led to a division of the field (c.f., Berg, 2006). 

This might be partly due to the fact that labour economists were initially not particularly receptive to 

new insights and ideas from behavioural economics. Labour economists´ conservatism might stem 

from the fact that the mainstream model offers a simple and powerful tool to analyse a range of 

questions in labour economics. Impulses for incorporating various insights from behavioural 

economics often came from non-labour economists. This often led to fierce debates that gained 

momentum when well-established labour economists challenged the criticism from behavioural 

economists.  Ideas and concepts from behavioural economics were accepted by labour economists 

when overwhelming evidence on labour market outcomes and behaviour could not be reconciled 

with the standard model or when prominent labour economists acted on the suggestions of 

behavioural economists. When labour economists incorporated insights from behavioural 

economics, they did so by enriching the standard model rather than abandoning it.3 Over time, many 

                                                           
2 I would like to stress that one should not equate behavioural economics and experimental economics. The 
fact that the terms are sometimes confusingly used as equivalents might stem from the fact that the branch of 
behavioural economics has strongly relied on experimental methods.  
33 This approach of not abandoning the standard model altogether is heavily criticized by Berg and Gigerenzer 
(2010). 
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ideas have become mainstream, which testifies to the impact of behavioural economics on labour 

economics.  

I will exemplify when, how and why insights from behavioural economics have been adopted in 

labour economics. I will illustrate how this process involved the development of new (empirical) 

methods, a focus on particular topics and a stronger focus on micro labour issues.4 The latter is in 

accordance with the fact that the acknowledgment of a psychologically more complete view of 

human nature has a particular strong bearing on individual decision making (e.g., individual labour 

supply decisions) and human interaction (e.g., in principal-agent relationships or interaction among 

workers). While the influence of behavioural economics on macroeconomic labour market research 

is lagging behind, future progress is particularly promising in search and matching models.  

The remainder of the paper is structured as follows. Section 2 summarizes important developments 

in behavioural economics that seem to be relevant for the analysis of labour issues. Section 3 

provides a subjective view of the impact of behavioural economics on labour economics. It discusses 

why and how labour economists became interested in the application of methods from behavioural 

economics using as examples some specific strands of the literature. It also identifies topics and 

research questions that could profit substantially from behavioural economics. Section 4 zooms in at 

developments within the EALE-network, focusing in particular on trends in topics addressed at EALE 

conferences and papers published in Labour Economics. Section 5 appraises the policy relevance of 

these developments. Section 6 concludes. 

 

2. The emergence of behavioural economics as a field 

The term behavioural economics refers to the research area that studies the link between psychology 

and economics (c.f., Mullainathan and Thaler, 2001; Gul, 2008; DellaVigna, 2009). There is no unique 

definition of behavioural economics. Instead of defining what behavioural economics is, many 

authors rather describe what behavioural economists do (see, e.g., Camerer and Loewenstein, 2004; 

Thaler and Mullainathan, 2008; Weber and Dawes, 2010; Angner and Loewenstein, 2012).5 A 

                                                           
4 Labour economists have traditionally been rooted in microeconomics. Yet, the focus in the late 1980s was 
more on (the microfoundations) of aggregate labour market outcomes, which is, for example, reflected by a 
strong interest in (the determinants of) aggregate unemployment in this period.   
5 According to Angner and Loewenstein (2012), the term “behavioral economics” was already used in the late 
1950s. Nowadays it refers to “the attempt to increase the explanatory and predictive power of economic 
theory by providing it with more psychologically plausible foundation.” (Angner and Loewenstein (2012, p. 
642). Camerer and Loewenstein (2004, p. 3) explain that ”[b]ehavioral economics increases the explanatory 
power of economics by providing it with more realistic psychological foundations.” They elucidate that “[a]t the 
core of behavioral economics is the conviction that increasing the realism of the psychological underpinnings of 
economic analysis will improve economics on its own terms --generating theoretical insights, making better 
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common element of most of these definitions is that behavioural economics uses insights from 

psychology to investigate human decision making that is at odds with mainstream economic models, 

which postulate a rational, selfish, forward-looking utility maximizing agent, also known as homo 

economicus.6 One is thus inclined to say that the field of modern behavioural economics emerged in 

reaction to the mainstream model. In that sense, the strong interest in behavioural economics is a 

reflection of the influence and power of this simple framework which emerged from neoclassical 

economics in the 20th century.  

In any case, the attention that behavioural economics presently attracts derives from unease with 

standard economic models that constrain economists’ reflections to this “very narrow and 

empirically questionable view of human motivation” (Fehr and Falk, 2002, p. 687). Some of these 

assumptions were initially either made to simplify economic models (c.f., Persky, 1995), or to keep 

mathematical representations of these models tractable, while building on assumptions that satisfy 

important axioms (see also Weintraub, 2002).7 But over time, the profession internalized the idea of 

the representative agent, who is risk neutral, forward-looking, time-consistent, selfish and rational. 8  

This might seem surprising in light of the fact that generations of economists had been well aware 

that human nature encompasses many more facets than that of homo economicus. Adam Smith, for 

example, had already portrayed a more comprehensive concept of human nature in The Theory of 

Moral Sentiment:  

“How selfish soever man may be supposed, there are evidently some principles in his nature, 

which interest him in the fortune of others, and render their happiness necessary to him, 

though he derives nothing from it except the pleasure of seeing it.” (Smith, 1759; [1981], p. 9)  

As Ashraf, Camerer and Loewenstein (2005) elucidate, Smith had provided an account of 

psychological explanations of individual behaviour in The Theory of Moral Sentiments that 

“anticipates a wide range of insights regarding phenomena […] that have been the focus of modern 

behavioural economics.” [Ashraf, Camerer and Loewenstein (2005, p. 132).] Still, the mainstream 

                                                                                                                                                                                     
predictions of field phenomena, and suggesting better policy.” Camerer and Loewenstein (2004, p. 3). Thaler 
and Mullainathan (2008) state: “The standard economic model of human behavior includes three unrealistic 
traits—unbounded rationality, unbounded willpower, and unbounded selfishness—all of which behavioral 
economics modifies.” cited from The Concise Encyclopedia of Economics 
(http://www.econlib.org/library/Enc/BehavioralEconomics.html).  
6 See Persky (1995) for the origin of the term. 
7 The work that lead to the formulation of the well-known discounting model exemplifies that generations of 
economists had struggled with the conceptualization of time preferences, being well aware of all the human 
motivations and other factors that might affect intertemporal decision-making, as is nicely documented in the 
review by Frederick, Loewenstein and O’Donoghue (2002). 
8 Behavioural economics does not necessarily discard the rationality assumption. Although some writers (e.g., 
Ariely, 2008) refute the idea that agents behave rationally, others would not abandon the concept of 
rationality, albeit defined in a more complex structure, in theories of human behaviour (e.g., Gintis, 2009). 

http://www.econlib.org/library/Enc/BehavioralEconomics.html
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model of modern economics, which assumes fully informed forward-looking agents who rationally 

act on complete information to maximize their own utility, has evidently emphasised the role of self-

interest as propagated by Adam Smith’s Wealth of Nations (1776 [1981]).9 

Unease with the assumptions of the mainstream model has been expressed by economists 

themselves at various points during the development of the field. Such criticism led to the 

development of alternative models that often amended the standard framework in order to 

incorporate psychologically more reasonable assumptions. For example, John Maynard Keynes 

emphasized the role of animal spirits and criticized the idea that agents (are assumed to) fully 

understand the complex macroeconomic structures and are able to perfectly forecast equilibrium 

prices and quantities (Keynes, 1936). Similarly, key assumptions of expected utility theory (Bernoulli, 

1954; von Neumann and Morgenstern, 1947) were challenged by economists (e.g., Allais, 1953). 

Some elements of such heterodox theories, including features that mark modern behavioural 

economic theories, were absorbed by the mainstream, which sometimes complicates a clear 

demarcation of behavioural economics from the mainstream model. 

An important impetus for the development of behavioural economics as a field originated in the 

second half of the 20th century from the influential criticism of scholars of related social sciences, 

most notably psychology and sociology, who challenged the neoclassical model by developing ideas 

about bounded rationality (Simon, 1955), biases and heuristics in decision-making (Tversky and 

Kahneman, 1974), prospect theory (Kahneman and Tversky, 1979), framing effects (Tversky and 

Kahnemann, 1981), and inconsistency in intertemporal choice (Ainslie, 1991).10 This arguably 

motivated a new generation of economists to accumulate more evidence on violations of standard 

theory. In the late 1980s and 1990s, Richard Thaler (together with various co-authors) featured such 

evidence in a column in the Journal of Economic Perspectives. In particular, this documented 

evidence on the existence of nonstandard preferences, such as violations of the exponential 

                                                           
9 The mainstream model of modern economics is heavily influenced by the neoclassical framework which 
emerged in the late 19h century and early 20th century from the work of economists such as Thorstein Veblen. 
It culminated in rational choice theory (Robbins, 1932). There is some inconsistency about the usage of the 
term neoclassical. As is pointed out by Colander (2000), economists who shaped the “marginal revolution” 
(e.g., Menger, Jevons, Clark, Walras, and later Marshall) are sometimes called neoclassical economists. The 
work of these economists heavily rested on the use of mathematical methods and contributed to the 
mathematization of economics. This in turn also shaped some of the key assumptions that are still central to 
the modern mainstream model, such as a concept of rationality that is consistent with constrained 
optimization. Confusingly, the term neoclassical economics is also often used to “juxtapose modern 
mainstream economics with heterodox economics” (Colander, 2000, p. 132). 
10 Research on discounting in economics was deeply influenced by psychologists, in particular by George 
Ainslie’s work on preference-reversals, impulsiveness and self-control (Ainslie, 1974; 1975) and Walter 
Mischel’s work on delay of gratification in children (e.g., Mischel, Shoda and Rodriguez, 1989). 
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discounting model (see e.g., Frederick, Loewenstein and O’Donoghue, 2002 for a review) or the 

assumption that all agents are selfish (see e.g., Fehr and Gächter, 2000a; 2000b).11  

With a lag of a length that roughly coincides with time it takes to breed a new generation of Ph.D. 

students, economists started to develop theories that could account for the “new empirical facts” on 

the drivers of human motivation.12 A large class of these “behavioural models” allow for 

“nonstandard” preferences, in particular incorporating other-regarding preferences (Rabin, 1993; 

Levine, 1998; Fehr and Schmidt, 1999; Charness and Rabin, 2000; Dufwenberg and Kirchsteiger, 

2004; Falk and Fischbacher, 2006; Segal and Sobel, 2007), non-expected utility (Quiggin, 1982; 

Schmeidler, 1989), loss aversion and reference-dependent utility (Kőszegi and Rabin, 2006), and non-

exponential discounting (Laibson, 1997; O’Donoghue and Rabin, 1999; see Doyle, 2013 for a 

survey).13 Other classes of models deviate from the mainstream model by assuming that agents’ 

beliefs are systematically inaccurate (e.g., due to errors in updating as in Rabin, 2002a) or by 

acknowledging that agents make systematic errors in their decision, due to focus and salience (e.g., 

Chetty, Looney and Kroft, 2009; Kőszegi and Szeidl, 2013) or limited attention (Botti and Iyengar, 

2006; Wilson et al., 2013), the use of wrong heuristics or being influenced for example by framing 

effects (Caplin and Martin, forthcoming), the social environment and peers (e.g., Akerlof, 1980; 

Austen-Smith and Fryer, 2005).14 Various overview articles survey (parts of) these theoretical 

developments and empirical evidence from the lab (e.g., Rabin, 1998; Camerer, 2006) and the field 

(e.g., DellaVigna, 2009).  

Several authors have asserted that behavioural economics can advance many fields of economics 

(see, e.g., Rabin, 2002b; Diamond and Vartiainen, 2007) and finance (Barberis and Thaler, 2003).15 It 

is easy to envision that much can be gained in labour economics by incorporating insights from 

behavioural theories, not least because psychological and social factors are particular important in 

labour markets (c.f., Kaufman, 1999). Social interaction, preferences for risk and uncertainty, and 

intertemporal decision making are central to the phenomena that labour economics seek to 
                                                           
11 Some of these “anomalies”, relating for example to social preferences and cooperation (Thaler 1988, Dawes 
and Thaler, 1988; Camerer and Thaler, 1995), loss aversion, risk preferences and time preferences 
(Kahnemann, Knetsch and Thaler, 1991; Loewenstein and Thaler, 1989; Rabin and Thaler, 2001; 2002), and 
inter-industry wage differential (Thaler, 1989) seem to be particularly relevant for labour economists. 
12 Some models were based on modifications of a few assumptions, while other approaches where more 
radical in nature. It is interesting to note, that even relaxing simplifying assumptions sparked off fierce debates 
about the adequacy of the new assumptions, even when they allowed for modeling important aspects of 
human motivation that had been previously deliberately disregarded that economists to trade off realism for 
parsimony. 
13 See Sobel (2005) for a review of models on non-selfish behavior and Starmer (2000) for a survey of models 
that depart from the expected-utility framework; and Frederick, Loewenstein and O’Donoghue (2002) for an 
overview of discounting models. 
14 DellaVigna (2009) categorizes these deviations from the standard model as nonstandard beliefs and 
nonstandard decision making. 
15 In fact, this has already happened as several concepts and ideas have arguably become mainstream. 
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understand, such as the wage-effort relationship, wage determination, human capital accumulation, 

search behaviour, wage and career mobility, or intertemporal labour supply decisions. Beyond 

preferences, a wide range of other psychological factors such as personality traits and beliefs (e.g., 

locus of control) likely affect why, when, where, and how much we work. Although traditional 

behavioural economists16 would not consider research on the origin, determinants and economic 

consequences of heterogeneity in economic preferences and personality traits as a branch of 

behavioural economics, I consider this line of research to be a facet of the behavioural economics 

approach; for it complies with the definition that behavioural economics seeks to increase the 

explanatory and predictive power of economics by offering a more realistic psychologically plausible 

foundation (c.f., Camerer and Loewenstein, 2004; Angner and Loewenstein, 2012).  

 

3. The impact of behavioural economics on labour economics  

It is probably fair to say that the vast majority of labour economists were initially reluctant to 

incorporate insights from behavioural economics, such as the role of social preferences in labour 

relationships. The prevalent conservatism in the field came along with a critical attitude towards 

experimental methods, which were widely used in behavioural economics. This seems to have 

attenuated the impact of behavioural economics on labour economics at least until the mid-1990s. 

While scholars might disagree about the speed at which behavioural economics has affected labour 

economics,17 it is undeniable that behavioural economics has by now found its way into labour 

economic research. This is evident by the proliferation of studies that move away from the homo 

economicus assumption in order to explain labour market behaviour and outcomes. Various 

overviews have surveyed (parts of) this now fast growing behavioural labour economics literature 

(e.g., Berg, 2006; see also sections of DellaVigna, 2009, and references below). One could object that 

the sheer number of published studies in labour economics that use a behavioural economics 

approach is not a meaningful metric to judge the impact of behavioural economics on labour 

economics. Yet, it is irrefutable that behavioural economics has profoundly changed labour 

economics over the last decades. This is evident from at least three facts. First, numerous 

publications in the field of labour economics that build on or incorporate insights from behavioural 

economics are published in top journals, and many of these articles are widely cited (e.g., studies 

cited below). Some have even initiated a new strand of literature, such as the literature on gift-

                                                           
16 Traditional behavioural economists do not believe that preferences and personality traits are stable across 
context, and hence maintain that preferences parameters and personality traits have little predictive validity of 
behaviour across contexts. In their view behaviour is predominately driven by incentives and constraints. 
17 Kaufman (1999), for instance holds that labour economics lagged behind other fields in integrating insights 
from psychology. 
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exchange in the labour market (Akerlof, 1982) or reference-dependence in labour supply (Camerer et 

al., 1997). 

Second, there has been a growing emphasis on micro labour, which reflects the fact that behavioural 

economics first and foremost focuses on individual decision-making and human interaction.18 

Evidently, the main aspects of human nature that have been integrated into behavioural economic 

theory, i.e. nonstandard preferences, nonstandard beliefs and nonstandard decision-making (see 

DellaVigna, 2009), determine decision-making and social interaction. Moreover, insights from 

personality psychology, which have been considered more recently by economists (see Borghans et 

al., 2008; Almlund et al., 2011) focus on individual differences, i.e. on the micro level. Naturally, 

behavioural economics had a relatively stronger impact on microeconomic analyses of labour market 

behaviour and outcomes. This is not to say that insights from psychology are not important for macro 

labour issues. On the contrary, small deviations from the predictions of the standard model at the 

micro level might lead to large aggregate effects. Keynes (1936) had already pointed this out in 

chapter 12 of The General Theory of Employment, Interest and Money by the example of a beauty 

contest; and experimental evidence from the “guess 2/3 of the average”- game indicates that we 

cannot rely on common knowledge of rationality (see Nagel, 1995). This has important implications 

for outcomes at the macro level. Fehr and Tyran (2001), for example, provide experimental evidence 

that a modest degree of money illusion at the individual level can generate a substantial degree of 

nominal rigidity in the aggregate.19 Several prominent accounts acknowledge the importance of 

incorporating insights from behavioural economics into macroeconomic models (e.g., Akerlof and 

Shiller, 2009). I will assert below that such a route is also promising for macroeconomic models of the 

labour market.  

Third, the emergence of behavioural economics led to a proliferation of experimental methods in 

labour economics, although arguably with some delay: Scholars in other fields (e.g., game theory) 

were much more receptive of experimental methods early on than labour economists, who often 

discarded evidence from laboratory experiments as irrelevant. Once accepted, however, the spread 

of experimental methods was probably catalysed by the long tradition of empirical work in labour 

economics, which arguably renders the field amenable for new empirical insights. A first wave of 

contributions in behavioural labour economics provided experimental evidence for the role of social 

preference in laboratory labour markets. Labour economists started to appreciate the fact that 

experimental methods make it possible to uncover the drivers and nature of human motivation, 

which are typically not easily observable in the field. They also gradually came to appreciate the 

                                                           
18 Advances in microeconometrics undoubtedly also contributed to this development.  
19 Weber et al. (2009) provide neurophysiological evidence of the existence of money illusion at the level of the 
individual.   

http://en.wikipedia.org/wiki/The_General_Theory_of_Employment,_Interest_and_Money
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advantages of laboratory experiments, such as the possibility of introducing truly exogenous 

variation in a controlled environment that allows precluding the influence of confounding factors.20  

This also created spillover effects on traditional areas of labour market research, such as principal-

agent theory or bargaining (see Charness and Kuhn, 2011, for a review). The usefulness of controlled 

laboratory experiments for testing theory is particularly important because research in behavioural 

(labour) economics led to the arrival of new ideas and theories, creating a need for testing theory.21  

Behavioural economics has profoundly changed labour economics in various areas (e.g., 

intertemporal labour supply, the wage-effort relationship, the role of fairness norms in wage 

determination) and stimulated new lines of research (e.g., on the psychology of incentives, social 

comparison, and peer effects). Since several accounts have already surveyed the most prominent 

strands of literature in (behavioural) labour economics – including fairness concerns (Gächter and 

Fehr, 2002) and wage rigidity (Bewley, 1999; 2007), the psychology of incentives (Kamenica, 2012; 

Fehr and Falk, 2002), or personality psychology and economics (Almlund et al., 2011) – I will not 

provide an exhaustive discussion of the literature but rather summarize what we have learned from 

behavioural labour economics research, document which new research questions arose, and sketch 

how the new research topics emerged. I will focus on a few lines of research to exemplify that there 

is no single answer to the question of why and when labour economists became interested in 

behavioural economics. The examples I have chosen reveal patterns of timing and proliferation. They 

also disclose that progress is fast in some areas but lagging behind in others. It will also become clear 

that progress was not always systematic. Motives for incorporating ideas from behavioural 

economics into labour market research are diverse. It seems that some work was merely inspired by 

the desire to float on the wave of success of behavioural economics. Key contributions, however, 

were often driven by the idea of employing the methods and insights from behavioural economics to 

find new answers to questions on which the field had gotten stuck. In some cases, this led to a new 

line of research, in which a research programme developed. Such research programmes hardly ever 

proceeded in a Popperian manner, but rather showed streaks of a Lakatosian approach. 

I structure the discussion by first focusing on the role of nonstandard preferences or utility functions 

in section 3.1, recapitulating what we have learned with respect to social preferences and social 

comparison, loss aversion, and non-exponential discounting. In section 3.2, I turn to a strand of 

literature that investigates the prevalence and consequences of heterogeneity in preferences and 

personality. I then argue in section 3.3 that insights on nonstandard-beliefs, systematic biases and 

                                                           
20 See Falk and Fehr (2003) for an account on the advantages of labour market experiments and Falk and 
Heckman (2009) for the virtues of laboratory experiments in general.  
21 Falk and Heckman (2009) point out why lab experiments are useful; Falk and Fehr (2003) elucidate the 
advantages of experimental methods for labour economics. 
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the use of heuristics have not yet been introduced into models of the labour market in a systematic 

manner, and speculate that the integration of systematic biases in beliefs and decision-making into 

search models and macroeconomic models of wage and employment determination is a promising 

route for future progress in labour economics.  

3.1 Nonstandard Preferences 

3.1.1 Social Comparison and Social Preferences 

Social comparison 

Social comparison is a prerequisite for any model of fairness, reciprocity, altruism, or other types of 

interdependent preferences, because these theories model fairness judgments and resulting non-

selfish behaviour based on a comparison of an individual’s own outcomes relative to the outcomes of 

relevant others. Relative comparison is irrelevant in traditional economic models of individual greed. 

However, the view that individuals care only about their absolute consumption level and own utility 

has long been challenged in the social sciences (Festinger 1954, Olson et al., 1986). Economists have 

also argued recurrently that relative comparison affects utility and decision making (see Veblen, 

1899; Duesenberry, 1949; Pollak (1976); Frank, 1985a; 1985b, 2005). Various empirical studies have 

argued that income comparisons affect life satisfaction (e.g., Clark and Oswald, 1996; Luttmer, 2005; 

see also Clark, Frijters and Shields, 2008, and Clark, Masclet and Villeval, 2010, for surveys).22  

Fliessbach et al. (2007) and Dohmen et al. (2011b) provide neurophysiological evidence that higher 

relative rewards for equal task performance positively affect reward related brain areas.23 Relative 

comparison has far-reaching implications for labour markets as it affects labour supply (Neumark and 

Postlewaite, 1998), wage profiles (Frank and Hutchens, 1993) and effort provision (see e.g., 

Hamermesh, 1975; Cohn et al., 2014) and the design of optimal incentive systems (Bartling and von 

Siemens, 2010). Yet, the area that has been most widely studied in labour economics is that of social 

comparison at the workplace. Building on a long tradition of research in social psychology (see, e.g., 

                                                           
22The literature on life satisfaction and happiness is particularly relevant for labour economists as labour 
market outcomes are an important determinant of life satisfaction (see e.g., Clark and Oswald, 1994; Frey and 
Stutzer, 2002), and because intrinsic rewards from work are an important component of personal happiness 
(Juster, 1991). Blanchflower and Oswald (2011) estimate that joblessness is associated with a large negative 
effect on happiness, which roughly compares to a permanent income loss of 100.000 $. Importantly, there is 
evidence that life satisfaction, happiness and positive affect influence earnings (De Neve and Oswald, 2012) 
and productivity (Oswald, Proto and Sgroi, forthcoming). 
23 In their experiments, pairs of subjects had to simultaneously perform a simple estimation task, while being 
scanned in two adjacent brain scanners. Monetary rewards were given for correct answers. Using functional 
magnetic resonance imaging (fMRI), they show that variation in the comparison subject's payment affects 
blood oxygenation level-dependent (BOLD) responses in the ventral striatum, the brain region that is involved 
in the prediction and registration of primary rewards such as food delivery as well as more abstract forms of 
rewards like money.  
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Adams, 1965), various studies have assessed the consequences of wage schemes that violate the 

norm of equity (e.g. Abeler et al, 2010; Gächter and Thöni, 2010). The study by Card et al. (2012) 

among employees of the University of California provides evidence that the disclosure of information 

on peers’ salaries causes a reduction of job satisfaction and an increase in turnover intentions among 

those earning below median salaries, while employees above the median are unaffected. Social 

comparison has been argued to be a source of pay compression (Stark and Hyll, 2011; Frank, 1984), 

and it likely affects performance evaluation distributions inside firms (see also Berger, Harbring and 

Sliwka, 2013).  

Another strand of literature that is discussed in section 3.3 has assessed how behaviour in the 

workplace changes in the presence of others. Again, social comparison is an essential factor for such 

peer effects. Relative comparison is also related to the literature on reference points and loss 

aversion, which I discuss in section 3.1.2, as it can be a source of social reference points, such as 

fairness norms, effort norms, or professional norms (see Rebitzer and Taylor, 2011, and references 

therein). Social references points have been argued to affect a wide range of labour market outcome, 

including labour supply, effort provision, job satisfaction and the relation between (relative) income 

and happiness.  

Of all deviations from the assumptions of the mainstream model, the implications of nonstandard 

preferences have probably received most attention in labour market research. Most of this line of 

research has focused on gift-exchange and the role of fairness norms and reciprocity (see Fehr, 

Goette and Zehnder, 2009, for a review). This line of research the has fundamentally changed the 

way labour economists think about the wage-effort relationship, nominal wage rigidity, the 

consequences of minimum wage laws and unemployment.  

Reciprocity and Fairness 

Akerlof (1982) formalized how fairness norms and reciprocity affect wages and effort provision. A 

subsequent important impetus was the fair-wage hypothesis proposed by Akerlof and Yellen (1990), 

which postulates that workers withdraw effort when their wage falls below the level they consider to 

constitute a fair wage.24 Such a fairness norm becomes a reference point. Rewards below this 

reference point are perceived by workers as a hostile act and outcomes above the reference point as 

a kind treatment. A prerequisite for fairness norms to affect work effort is reciprocity. Positive 

reciprocity is an in-kind favourable response to friendly actions while negative reciprocity entails 

punishment of hostile acts (Fehr and Gächter, 2000a). Hence it is not surprising that research on the 

                                                           
24 There is evidence that unfair pay does not only trigger negative reactions towards the principal, but also 
evokes physiological responses. A recent study by Falk et al. (2013) documents that agents whose reward 
expectation are not met have a lower heart rate variability, which is an indicator of stress.  
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role of reciprocity as a driving force of worker motivation became particularly influential. 

Psychologists and economists have shown that reciprocity is a key driver of human motivation by 

psychologists and economists in a host of controlled laboratory experiments (see Fehr and Schmidt, 

2006; Bowles, 2008). Akerlof’s work has sparked a large and influential literature of gift-exchange, 

which gained momentum with the development of an experimental game, the gift-exchange game 

(Fehr, Kirchsteiger and Riedl, 1993), that lends itself for testing gift-exchange theory in the lab. A host 

of subsequent studies adopted this framework and solidified the idea that workers reciprocate fair 

treatment of their employers by increased effort provision. The resulting positive wage-effort 

relation helps solving the principal-agent problems in settings of contractual incompleteness. Since 

effort is often unobservable or not third-party enforceable, reciprocity seems to be an important 

driver of labour market outcomes.25 Using the gift-exchange game, Fehr and Falk (1999) study a 

laboratory labour market with an oversupply of workers. They show that firms do not contract with 

workers offering to work for low when effort levels could not be enforced by a contract, but that 

such workers were not refused when workers could not adjust along the effort margin. This finding 

documents that employers fear low worker morale in response to low wages when effort levels are 

not enforceable. The gift-exchange game became the workhorse for studying the effect of labour 

market institutions in experimental labour markets and a range of outcomes (see Fehr and Falk, 

2002), including wage setting behaviour of firms (e.g., Abeler et al., 2010) the formation of long-term 

employment relationships (e.g., Brown, Falk and Fehr, 2004), involuntary unemployment (Altmann et 

al., 2014), effects of minimum wage laws (Falk, Fehr and Zehnder, 2006), and effects of employment 

protection legislation (Falk, Huffman and McLeod, 2008).  

In order to exemplify the propagation and impact of this strand of literature, I plot the development 

of citations (collected on google scholar) of Akerlof (1982), Fehr, Kirchsteiger and Riedl (1993) and 

Brown, Falk and Fehr (2004) in Figure 1. Annual citations of the paper by Akerlof (1982) were clearly 

increasing in the 1980s. But it is also evident that the literature gained new momentum with the 

development of the gift-exchange game by Fehr, Kirchsteiger and Riedl (1993) as is apparent by the 

steep increase in annual citations of Akerlof (1982) in the mid-1990s. This is at least partly the result 

of a proliferation of studies that rely on the gift-exchange game. Some of these studies are again 

widely cited as is documented by example of the Fehr and Falk (1999) paper. Akerlof’s (1982) idea 

that effort provision depends on fairness norms and is affected by reciprocity is by now ingrained in 

labour economists’ minds. It is widely accepted that fairness motives and reciprocity drive behaviour 

                                                           
25 The positive wage-effort relation, induced by social preferences, also produces strategic reputational motives 
for non-reciprocal types in repeated interactions between worker and firm, thus reinforcing the positive 
relation between wages and effort (Gächter and Falk, 2002).  
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and aggregate outcomes such as wage rigidity and involuntary unemployment (e.g., Altmann et al, 

2014) in laboratory labour markets.  

INSERT FIGURE 1 ABOUT HERE 

However, there is a debate whether these motives also affect outcomes in actual field settings (Levitt 

and List, 2007)26. Bellemare and Shearer (2009) document that providing an unexpected bonus that 

is unrelated to past productivity in a field experiment at a tree-planting firm has a significant and 

positive effect on productivity; but Gneezy and List (2006) argue, for example, that an unexpected 

salary raise has only a short-lived positive effect. However, Kube et al. (2012) demonstrate that non-

monetary gifts have a much stronger impact on worker effort provision than monetary gifts. In 

general, the effects of wage increases is somewhat contested and effects might depend on context.27  

Evidence for the importance of reciprocity, fairness and social preferences in actual labour markets is 

documented beyond the gift-exchange context. Bandiera, Barankay and Rasul (2005) provide field-

experimental evidence that workers moderate effort provision when it imposes negative 

externalities on witnessing co-workers. Dohmen et al. (2009) provide survey evidence of a positive 

correlation between working overtime and positive reciprocity. Ockenfels, Sliwka and Werner (2014) 

analyse personnel data from a large international firm and find that managers who receive a bonus 

below a salient reference point reduce performance subsequently. They conjecture that this 

reference point constitutes the norm for fair treatment. It is important to note that there is ample 

evidence that employers are aware of such fairness motives. A survey among managers conducted 

by Bewley (1999), for example, reveals that managers refrain from wage decreases because they fear 

resentment of workers who interpret nominal pay cuts as an insult or hostile act (see also Agell and 

Lundborg, 2003). The fear of retaliation in response to unfair treatment hence seems to be an 

important driver of downward nominal wage rigidity (see Bewley, 2007, and references therein).  

In fact, negative reciprocity potentially has even greater consequences for labour market outcomes 

than positive reciprocity. In their fascinating case study, Krueger and Mas (2004) provide evidence 

that a labour strife at a U.S. tire production site coincided with the production of substantially lower-

quality tires, which arguably resulted from the reduced effort and care of workers during the strife. 

                                                           
26 Some of the arguments that are raised in this debate do not stand up to critical scrutiny. For example, there 
is evidence that students are not more prosocial than non-students (Cappelen et al., 2014; Henrich, Heine and 
Norenzayan, 2010) and that students who self-select into experiments are not more prosocial than non-
students (Falk, Maier and Zehnder, 2013).  
27 Cohn et al. (2014) conducted a field experiment in which wages are increased. The effort response depends 
on workers’ fairness perceptions at baseline: Those who felt poorly paid before the wage raise react strongly to 
the wage increase by raising effort, while workers who perceived the baseline wage as fair already to not work 
harder in response to the wage increase. Kube et al. (2013) found wage increases have little effect on 
performance, but that wage cuts have a detrimental and persistent impact on productivity.  
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The importance of harmful reciprocations in labour relationships is also documented by Mas (2006), 

Mas (2008) and Kube et al. (2013).28 Montizaan et al. (2012) identify negative reciprocity as the main 

driver for workers’ reaction to unfair treatment, showing that the reduction in work motivation in 

response to a pension reform that is perceived as unfair depends on their disposition towards 

negative reciprocity.29  

In summary, the previous discussion demonstrates that other-regarding preferences play an 

important role in the labour market, a fact that is by now well-accepted among labour economists. 

However, this is not to say that the selfishness assumption is irrelevant. In truth, there is pervasive 

evidence of pronounced heterogeneity in types (see, e.g., Fischbacher, Gächter and Fehr, 2001) 

ranging from completely selfish types to altruistic types. This spectrum is broad and it includes inter 

alia conditional co-operative types and unconditional cooperative types. The prevailing equilibrium 

(or labour market outcome) is not merely determined by the fractions of the various types, but also 

by the institutional setting in which heterogeneous types interact.30 Evidently, there are many 

situations in which selfishness drives decision-making of labour market participants. The key to 

predicting outcomes in labour markets is thus an understanding of the factors, conditions and 

institutional arrangements under which other-regarding preferences or selfishness govern behaviour. 

As a result, there is probably no future research needed to show that individuals exhibit social 

preferences, but rather there is a need for assessing when and how social preferences govern 

behaviour in long-term labour relationships. 

 

3.1.2 Loss aversion and reference-dependent utility 

                                                           
28 Mas (2006) documents that police performance deteriorated in response to adverse outcomes in final offer 
arbitrations for police unions in New Jersey; Mas (2008), demonstrates that quarrels between a union and 
Caterpillar coincided with substantially reduced quality of construction equipment produced by Caterpillar in 
that period; Kube et al. (2013) found that wage cuts have a detrimental and persistent impact on productivity 
of student workers in a data entry job, while an equivalent wage increase has no effect. 
29 They use a regression discontinuity design in order to study how a pension reform that curtailed pension 
rights of Dutch public sector workers who were born after a particular date affects work morale. Employees 
affected by the reform report a significantly lower job motivation than employees who are slightly older and 
therefore unaffected by the reform. Showing that severity of the reduction in work motivation depends on the 
strength of negatively reciprocal inclinations, they establish the link between the disposition towards negative 
reciprocity and the severity of the reduction in response to perceived unfair treatment. 
30 For example, evidence from repeated public good games demonstrates that selfish individual free-ride drive 
down contributions to the public good in absence of punishment institutions. However, when there is an 
opportunity for costly punishment, high contribution levels can be sustained when there are types who are 
willing to punish free-riders (see Fehr and Gächter, 2000b; Gächter, Renner and Sefton, 2008). Free-riders are 
disciplined once punishment is a credible threat. Beliefs about the type of others play a crucial role in public 
good games (Fischbacher and Gächter, 2010). 
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Reference-points are a core element of prospect theory developed by Kahneman and Tversky, which 

incorporates the idea that individuals evaluate lotteries relative to a reference point, and do not 

necessary evaluate it at their final wealth position. Loss aversion arises when individuals prefer 

avoiding outcomes below the reference point to acquiring same-sized outcomes above the reference 

point.31 The idea that reference points affect the evaluation of outcomes is central to behavioural 

economics, and has affected various sub-fields of labour economics, particularly the literature on 

labour supply (e.g., Dunn, 1996).  

Particularly prominent is the line of research that studies the response of workers to transitory wage 

changes (see also Charness and Kuhn, 2011, section 3.1.5). Camerer et al. (1997) found a negative 

correlation between wages and hours supplied by cabdrivers in New York city, which is consistent 

with income-targeting (a strong form of reference-dependence), but not with the neoclassical 

intertemporal labour supply model, which posits a positive correlation between transitory wage 

increases and hours of work supplied. Their interpretation of the data sparked a vivid debate, which 

reveals the caution and conservativeness of labour economists. Labour economists were critical 

about the conclusions of Camerer et al. (1997) and pointed out shortcomings of their analysis (e.g., 

Barmby, 2004). Others were inspired to provide evidence in favour of the mainstream model (e.g., 

Oettinger, 1999). Farber (2005) used similar data on New York cabdrivers to test another important 

implication of the labour supply model, namely whether the hazard rate of stopping work increases, 

and concluded that his finding of an increasing hazard rate during the day is not consistent with 

income-targeting but with the implications of the standard intertemporal labour supply model. The 

dispute triggered field experiments, in which the transitory wage changes were exogenously imposed 

by the experimenter. Fehr and Goette (2007), who ran a field experiment among bicycle messengers 

in Zürich, indicate the importance of reference points, by showing that the daily effort choices of 

individuals who reveal loss aversion in choice-experiments are more prone to be influenced by 

income targets. These findings somewhat reconciled previous conflicting evidence and inspired the 

development of theory (e.g., Kőszegi and Rabin, 2006), its application to the labour market for NYC 

cabdrivers (Crawford and Meng, 2011), and the development of experimental tests of the theory 

(Abeler et al, 2011).  

The fervent discussions between those who challenged the mainstream intertemporal labour supply 

model and those who defended it led to a number of important insights for the labour supply 

literature (c.f. Goette, Huffman and Fehr, 2004): (1) Participation increases in response to transitory 

wage increases (e.g., Oettinger, 1999; Barmby and Dolton, 2009). Labour supply at the extensive 

                                                           
31 See Kahneman, Knetsch and Thaler (1990, 1991) for experimental evidence on the prevalence of loss 
aversion. Note that List (2003) argues that competitive forces and self-selection can tame or even eliminate the 
relevance of loss aversion in market settings.   
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margin is therefore consistent with the predictions of the standard model of intertemporal labour 

supply. (2) At the intensive margin, however, there is evidence that reference-dependence affects 

labour supply. Income targets seem to drive the behaviour of individuals to work less hard in 

response to unexpected transitory wage increases (Camerer et al., 1997; Chou, 2002, Fehr and 

Goette, 2007; Farber, 2008; Crawford and Meng, 2011; Abeler et al., 2011). (3) Yet, there is 

important heterogeneity in worker types (Doran, 2009). (4) There are labour supply models with 

reference-dependent preferences that yield better predictions than the neoclassical intertemporal 

labour supply model. Scholars had initially questioned the usefulness of the incorporation of loss 

aversion in models to predict labour supply as the data implied that reference points (income 

targets) varied vastly from day to day and are seemingly difficult to predict (e.g., Farber, 2005). 

However, building on the theory by Kőszegi and Rabin (2006), which was developed to predict 

relevant reference-points, Crawford and Meng (2011) show for the case of NYC cabdrivers that a 

model with expectation-based endogenous income and hours targets explains the data well. Abeler 

et. al (2011) provide experimental evidence that supports the assumption of expectation-based 

reference points in Kőszegi and Rabin (2006). 

 

3.1.3 Deviations from the exponential discounting model  

Research in behavioural economics provided evidence that refutes the exponential discounting 

model (see Frederick, Loewenstein and O'Donoghue, 2002). In particular, time-inconsistent 

intertemporal choice behaviour has been argued to be a pervasive phenomenon (Ainslie, 1975; 

Frederick, Loewenstein and O'Donoghue, 2002; Thaler and Benartzi, 2004). This triggered the 

interest in developing non-exponential discounting models, such as hyperbolic discounting models 

(see Doyle, 2013, for a survey). Laibson (1997) proposed a particular parsimonious and 

mathematically tractable version, the quasi-hyperbolic discounting, which predicts that individuals 

engage in activities that generate short-term pleasure but even higher long-term costs and delay 

investments that are profitable in the long-run. The framework therefore lends itself to the study of 

self-control problems (O'Donoghue and Rabin, 1999; 2001). Although intertemporal choices are 

pervasive in the labour market (e.g., human capital investments, deferred compensation, 

intertemporal effort provision), models that deviate from the exponential discounting assumption 

have not been employed on a large scale to study decision-making in labour markets. In general, 

nonstandard discounting has only had a modest effect on labour economics, which also occurred 

relatively late. DellaVigna and Paserman (2005) is probably the first influential study that 

systematically applied hyperbolic discounting to decision-making in the labour market. They 

investigate theoretically how impatience and hyperbolic discounting affect job search outcomes, and 
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then provide empirical evidence for the existence of time-inconsistent agents who end up investing 

less effort in job search than they retrospectively wish to have done.32  This line of research is 

continued by Paserman (2008) and Cockx, Ghirelli and van der Linden (2014). 

Figure 2 presents the number of annual citations to the theory by Laibson (1997), the survey article 

by Frederick, Loewenstein and O’Donoghue (2002), and the application to labour markets by 

DellaVigna and Paserman (2005). 

 
INSERT FIGURE 2 ABOUT HERE 

A comparison to Figure 1, which documents how social preferences had an impact on labour 

economics, reveals that deviations from the exponential discounting assumption had a rather 

modest impact on labour economics, despite its profound influence on the economics profession at 

large. While the number of citations of the papers by Laibson (1997) and by Frederick, Loewenstein 

and O’Donoghue (2002) is steadily rising, which indicates applying the ideas of non-exponential 

discounting gained momentum in the economics profession at large, labour economists were quite 

late in incorporating non-exponential discounting in their models. In addition, such lines of research 

of which DellaVigna and Paserman (2005) is a prominent example, evolved rather slowly in 

comparison applications in other areas of economics.  

One reason for the reluctance of labour economists to incorporate non-exponential discounting in 

their models might be the conflicting evidence on discounting behaviour and the accompanying 

ongoing debate about the adequacy of alternative discounting models (e.g., Dohmen et al. 2012a; 

Augenblick, Niederle and Sprenger, 2013). Resulting measurement problems seem abundant, and 

measurement error in discounting parameters is prone to be large. This is likely to contribute to the 

fact that correlations between elicited discount rates and field behaviour are typically small (see also 

Chabris et al, 2008).  Another reason is that different discounting models often generate ambiguous 

predictions and are therefore difficult to test empirically. Nevertheless, there seems to be promising 

research in labour economics ahead that incorporates insights from behavioural economics on non-

exponential discounting. Examples include the analysis of schooling and training choices or 

retirement saving choices.    

 

                                                           
32 They set up a search model with endogenous search effort and a reservation wage decision and derive 
theoretically that exponential discounting generates a positive correlation between the level of the discount 
rate and the hazard rate of leaving unemployment, while this correlation is negative if individuals have 
hyperbolic time preferences. They then estimate this correlation using behavioural outcomes (such as 
behaviour during the interview, having a bank account or life insurance, use of contraceptives, alcohol 
consumption and smoking behaviour) that are related to patience as proxies for time preference. 
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3.2 Individual differences: Preference Heterogeneity and Personality  

3.2.1 Heterogeneity in preferences 

Research in behavioural economics on the nature of preferences clearly increased awareness about 

the importance of preference heterogeneity, not least because experimental elicitation methods that 

were developed to measure social preferences, risk preferences and time preferences in the lab 

revealed considerable differences in preferences across individuals.33 This generated interest in 

studying the distribution of preferences in the broad population. One strand of literature used 

experimental methods applied to subject pools drawn from the general population to study risk and 

time preferences (e.g., Harrison, Lau, Rutström, 2007; Harrison, Lau, Williams, 2002; Dohmen et al., 

2010) and social preferences (Bellemare and Kröger, 2007). Due to the costs involved in experimental 

preference elicitation, these samples were small. Given the diverse background of participants in 

these field studies and the rather limited information on job characteristics, firm characteristics, 

career dynamics and other relevant labour market characteristics, these data sets typically did not 

lend themselves to studying how preference heterogeneity maps into heterogeneity in labour 

market behaviour and outcomes.34 This line of research was clearly facilitated when experimentally-

validated survey measures of preferences became available in large-scale panel studies (see e.g., 

Dohmen et al., 2011a).35 A growing literature investigates, for example, the role of risk preferences 

for educational investments (see Hartog and Diaz-Serrano, 2013, for a comprehensive survey), 

occupational choice (e.g., DeLeire and Levy, 2004; Bonin et al., 2007)36 and the decision to become 

self-employed (e.g., Caliendo et al., 2009; Cramer et al., 2002; Ekelund et al., 2005).  

 

Preference heterogeneity and sorting into incentive systems 

An intriguing line of research in labour economics investigates how preference heterogeneity and 

incentive contracts interact. These studies have provided experimental evidence for a causal impact 

                                                           
33 Güth, Schmittberger and Schwarze (1982) first studied social preferences in the context of the ultimatum 
game. Modified versions include the game studied in Kahneman, Knetsch and Thaler (1986), which has been 
simplified further in later research and is now known as the dictator game (see Engel, 2011). The gift-exchange 
game developed by Fehr, Kirchsteiger and Riedl (1993), the investment game developed Berg, Dickhaut, 
McCabe, 1995) and modifications of it (Abbink, Irlenbusch, Renner, 2000) are now also widely used to assess 
various facets of other-regarding preferences. Risk preferences are typically elicited in lottery choice 
experiments (e.g., Holt and Laury, 2002), while time preferences are commonly studied in the lab by using 
intertemporal choices involving monetary rewards (see Frederick, Loewenstein, and O’Dohoghue, 2002). 
34Tinbergen (1956) was already studied how heterogenous workers are allocated to heterogeneous jobs.  
35 Recently, Falk et al. (2014) developed a survey preference module that has been administered in 76 
countries. 
36 The idea that agents sort into occupations that differ in terms of riskiness is linked to the literature that 
documents wage premiums for riskier jobs (see, e.g, and Hartog et al., 2001).  
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of key economic preferences on the choice between alternative payment incentives.37 Since any 

attribute that differentially affects agents' utility from working under alternative contractual 

arrangements is expected to determine their decision to sort into a particular incentive scheme (see 

e.g., Lazear, 2000, for the role of productivity sorting), sorting patterns are multidimensional (see 

e.g., Cadsby et al., 2007; Dohmen and Falk, 2011; Eriksson et al., 2009; Larkin and Leider, 2012; 

Niederle and Vesterlund, 2007). This mechanism has far reaching implications for a whole range of 

labour market outcomes, including occupational sorting, the gender composition in occupations and 

firms, the gender wage gap. Self-selection into incentive schemes affects the composition of the 

workforce and hence an organization’s culture. An organization’s success is not solely determined by 

workers’ ability and task-specific skills, but also by the way that workers approach problems, deal 

with clients and complete tasks, which depends in important ways on their preferences, attitudes 

and personality. For example, there are jobs for which it is important to prevent workers from 

engaging in excessive risk taking (e.g., safety officers or engineers of nuclear power plants), while for 

other tasks (e.g., in research and development) daringness, i.e. willingness to take risks is preferable. 

Moreover, in the presence of worker self-selection into incentive schemes, changes in incentive 

systems and human resource practices take full effect only when the composition of worker types 

has changed. The duration of the process of re-sorting depends on a various factors including labour 

market institutions and job requirements. Importantly, changes in incentives trigger incumbent’s 

resistance (Dohmen and Falk, 2010) as they create discrepancies in actual and preferred incentives. A 

particular interesting question in behavioural labour economics is whether such discrepancies induce 

work stress, which would fundamentally jeopardize workers’ mental and physiological health and 

well-being.  

 

3.2.2 Personality traits 

Individuals do not only differ with respect to preferences, but also with respect to personality. In fact, 

psychologists would probably be inclined to describe individual differences in terms of personality. 

There is no unanimous definition of personality in personality psychology, the branch of psychology 

                                                           
37 A set of studies has highlighted that incentive contracts induce sorting in dimensions beyond productivity. 
Laboratory experiments with real-effort tasks find that risk averse participants are less likely to sort into 
variable payment schemes when the alternative contract is a fixed wage (Cadsby et al., 2007; Dohmen and Falk, 
2011), and prefer piece rate contracts to tournaments with a larger variance in expected earnings (Eriksson et 
al., 2009). Cable and Judge (1994) document a correlation between choice of contingent pay schemes and risk 
attitudes using survey information of students. Bellemare and Shearer (2010) provide evidence that Canadian 
tree planters who work on piece rate contracts are less risk averse than the general Canadian population. 
Niederle and Vesterlund (2007) show that gender differences in competitiveness affect the choice between 
tournaments and piece rates, and Larkin and Leider (2012) demonstrate that overconfident workers feel 
attracted to more ambitious pay-for-performance schemes. 
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that studies human nature and individual differences in cognition, emotions and patterns of 

behaviour. Key components of personality are personality traits, which Roberts (2009, p. 140) defines 

as “the relatively enduring patterns of thoughts, feelings, and behaviors that reflect the tendency to 

respond in certain ways under certain circumstances”. Psychology has a long tradition of measuring 

personality traits (see Borghans et al., 2008). Various models emerged that propose a taxonomy of 

traits, which is arrived at through factor analysis of subjectively assessed behaviours and attributes. 

This line of research can be traced to the work of Allport and Odbert (1936), who hypothesized that 

individual differences are encoded in language. The most prominent one – yet not uncontested one 

(Funder, 2001) – is the Five Factor Model, which posits that all personality traits are facets of one of 

five domains (see, e.g., Costa and McCrae 1992a). Within these domains, which are “big” in the sense 

that they each capture lots of traits, there exists a hierarchical organization of traits with sub-facets 

(that are highly but not perfectly correlated) and more narrowly defined traits at lower levels.38 The 

five factors at the highest level of this hierarchical organization, a.k.a. Big Five, are commonly labelled 

as openness to experience, conscientiousness, agreeableness, extroversion, and neuroticism.39 

Several studies in psychology have shown that personality traits affect life outcomes (e.g., Roberts et 

al., 2007; Moffit et al., 2011), that economists also care about. In addition, some studies in labour 

economics have assessed the impact of Big Five traits on wages (Mueller and Plug, 2006; Heineck and 

Anger, 2010) and the effect of locus of control on search behaviour (McGee and McGee, 2011; 

Caliendo, Cobb-Clark and Uhlendorf, 2014) and the decision to obtain higher education (Piatek and 

Pinger, 2010). As a result, there is much reason to believe that an integration of the different 

measures and concepts used by economists and personality psychologists is promising. If there was a 

perfect analogy between the measures of personality psychology and preference parameters of 

economics, many empirical findings from psychology could be immediately mapped into an 

economic framework. If on the other hand there was little congruence between the drivers of human 

behaviour that were identified disjointedly in the two disciplines, there is much to gain by integrating 

personality into economic decision making. Becker et al. (2012) appraise the relationship between 

economic preference measures and psychological personality measures and conclude that the 

correlations between economic and psychological measures are small and that the two 

measurement systems are complements rather than substitutes in explaining important life 

outcomes, including educational attainment, earnings, unemployment, and life satisfaction.  

                                                           
38The Revised NEO Personality Inventory (NEO-PI-R) developed by Costa and McCrae (1992b), for example, 
identifies 6 sub-facets for each of the five factors.  
39A prominent alternative trait based taxonomy of personality is the HEXACO model (see Ashton et al., 2004) 
which posits six factors. One domain, the “Honesty-Humility” domain captures predominately facets of fairness 
and other-regarding preferences.  
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The intuition that personality traits affect success in many aspects of life had also inspired research 

on the returns to personality in the labour market (e.g., Jencks, 1979; Filer; 1981). Yet, this line of 

research was not followed up on large scale until about two decades later (see Bowles, Gintis, and 

Osborne, 2001a). It gained momentum again at the beginning of the 21st century when labour 

economists acknowledged that standard human capital measures fall short of explaining the 

heterogeneity of earnings while pondering on empirical evidence that family background and other 

personal characteristics affect labour market success (see Bowles, Gintis and Osborne, 2001b).40 

Empirical research on social mobility had revealed that inheritance of wealth and cognition cannot 

explain the intergenerational correlation in earnings (see, e.g., chapters in Bowles, Gintis and 

Osborne-Groves, 2005), while at the same time there is evidence for intergenerational transmission 

of personality traits (e.g., Loehlin, Horn and Willerman, 1981) and economic preferences (Dohmen et 

al., 2012b). Apparently, parents play a major role in the formation of these characteristics that are 

valued in the labour market (see Cunha et al., 2006 for a survey).  

In recent years, research on the role of personality in determining labour market outcomes has 

become one of the most vibrant fields in contemporary labour economics.41 A major reason for the 

systematic progress in this area is probably the existence of research agendas that share elements of 

Lakatosian research programmes.42 The research program of James Heckman and co-authors, which 

aims to shed light on the sources of inequality, is a reflection of such a systematic approach. It can be 

traced to the early literature on earnings inequality and racial discrimination in U.S. labour markets. 

When it became evident after decades of research and the appraisal of various explanations that the 

black-white earnings differential observed after the civil rights policy of the 1960s (Donohue and 

Heckman, 1991) was largely explained by differences in skills, educational achievement and family 

background (Neal and Johnson, 1996), the quest for the sources of the black-white skill gap began.43 

Different influences that might potentially lead to lower educational achievement of disadvantaged 

groups were assessed empirically, e.g., credit constraints (Carneiro and Heckman, 2003). But these 

aspects could not explain why children from disadvantaged family background tended to end up with 

                                                           
40 For example, physical characteristics such as beauty (Hamermesh and Biddle, 1994) and height (Persico, 
Postlewaite and Silverman, 2004; Case and Paxson, 2008; Lindqvist, 2012) have been shown to affect earnings 
and labour market outcomes.  
41 Empirical work in this area was certainly catalysed when measures of personality became available in large 
data sets. The German Socio-Economic Panel study, for example, contains measures of Big Five traits since 
2005 and measures locus of controls since 1994. 
42 This is not to say that labor economists in general are Lakatosian research programmers. In fact, progress is 
often fragmented rather than systematic and recurrently evolves ad hoc, for example when new data becomes 
available.  
43 The idea voiced by Herrnstein and Murray (1994) that ethnic differences in IQ exist that are genetically 
determined and that cannot be changed by policy interventions and environmental factors was heavily 
criticized and disproven. Hansen, Heckman and Mullen (2004), for example, show that AFQT scores, which 
Herrnstein and Murray interpreted as a measure of IQ, are malleable and are affected by schooling.  
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low levels of achievement and poor labour market outcomes. This aroused the interest in appraising 

the impact of factors different from financial constraints or cognitive ability, such as economic 

preferences and psychological factors like motivation, perseverance or conscientiousness. Partly due 

to lack of data, a first wave of studies did not identify what personal attributes and traits exactly 

determine success in life, but rather gauged the importance of these characteristics by subsuming 

them in one factor that is conceptualized as being distinct from a factor of cognitive skills as captured 

by standardized tests or observable measures of human capital (e.g., Heckman and Rubinstein, 

2001).44 This factor was termed noncognitive skills, in analogy to cognitive skills that are rewarded in 

the labour market.45 

This analogy shaped progress as it suggests the idea that individuals can invest in such skills, just like 

human capital theory considers optimal investment in productive skills, and led to the development 

of models of skill formation that are characterized by the interplay of traits and investment such as 

schooling, but also learning-by-doing or by imitation as in Cunha and Heckman (2007, 2009).46 Yet, 

the “skill analogy” is not perfect. It might even mislead us to think that productivity is changing 

monotonically in a particular trait, and it certainly obscures the fact that traits can be valued quite 

differently in different jobs and contexts. This clearly complicates estimation of returns to personality 

traits as in Mueller and Plug (2006) or Heineck and Anger (2010), particularly in the presence of 

sorting into jobs and occupation based on such traits. Despite the tremendous progress that has 

been made on answering key questions relating to the relationship between various personality 

traits, their relationship with economic preferences, their stability and malleability over the life 

course (see Almlund et al, 2011), key challenges remain.  

The biggest challenge ahead in labour economics is to identify which personality traits or systems of 

beliefs are important for which outcomes and why. As stated above, much of the empirical work 

cited above simply adds one additional factor that aggregates influences other than cognitive ability 

as an explanatory variable to an empirical model of a particular labour market outcome. Yet, it is 

intuitive that various traits and preferences matter for a particular labour market outcome, and 

without theory or solid empirical evidence we cannot readily establish that all these elements that 

matter can be subsumed in one factor, nor can we easily determine what elements should constitute 

such a factor. The choice of elements to identify this (latent) factor in empirical work has often been 

rather ad hoc and driven by pragmatism. Rather than being guided by theory, empirical work has 

                                                           
44 The role of psychological factors beyond IQ or cognitive ability was also acknowledged by Hartog (2001) who 
reviewed evidence and theoretical approaches towards understanding the formation and utilization of these 
skills in the labour market. 
45 See, e.g., Heckman, Stixrud and Urzua (2006).  
46 Cunha, Heckman and Schennach (2010) estimate the technology of skill formation. 
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been directed by data availability.47 This has created at least two problems: First, it is difficult to 

appraise differences in estimated effects across studies that use different traits to identify the impact 

of a “noncognitive skill” factor. Second, and potentially more serious is the fact that the entire 

approach of imposing a certain factor structure hides some of the interesting underlying mechanisms 

that generate the relation between personality and outcomes.  

Establishing which facets of personality drive labour markets outcome through what channels is 

clearly facilitated by the development of models that incorporate personality traits in an economic 

framework (c.f. Borghans et al, 2008). The conceptualization of personality traits within such a 

framework will also deliver important insights for measurement, in particular on the dimensions 

along which measurement has to be standardized. Moreover, such theoretical insights will provide 

guidance concerning the personality traits to be measured in data sets used by labour economists. 

Economists have only recently started this process of model building to enrich economic theory (see 

Almlund et al, 2011). For the reasons mentioned above this research area is one of the most 

promising for the years to come. 

3.3 Nonstandard beliefs and nonstandard decision-making 

Nonstandard decision-making 

Compared to work that introduces nonstandard preferences or personality into the analysis of labour 

markets, only a limited amount of work in labour economics has considered what DellaVigna (2009) 

classifies as nonstandard decision-making, despite the fact that gains from taking framing effects, 

menu effects, or narrow bracketing into account are potentially large, in particularly for studying 

individual schooling and training choices, savings and retirement decisions or job search behaviour. 

Evidence suggests, for example, that training decisions can be influenced by setting a default 

(Borghans and Golsteyn, 2014), indicating that individuals can be “nudged” to participate in 

particular training programs. In a related strand of literature it has been shown that retirement 

savings can be affected by the choice of default (Choi, Laibson and Madrian, 2004) or the design of 

the menu of investment options that individuals can chose from (Choi, Laibson and Madrian, 2009). 

Hence, there is probably scope for policies aimed at improving educational choices and retirement 

savings that take insights from psychology about biases in decision-making into account (see Thaler 

and Sunstein, 2008). The fact that the UK government installed “The Behavioural Insights Team” is a 

reflection of the awareness of such a potential among policy makers. It will be exciting to scrutinize 

                                                           
47 Different data sets contain different measures (e.g., the NLSY contains measures of self-esteem and locus of 
control, while the SOEP contains Big Five traits and locus of control). 
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the effects of their interventions that are intended to accelerate the transition from unemployment 

to work.  

An area that has already attracted the attention of economists quite some time ago relates to the 

influence of the social environment on decision-making.48 The phenomenon that the presence of 

others can change individual behaviour and performance is known as the ‘social facilitation’ 

paradigm in social psychology (see Guerin, 1993, for an extensive account of theoretical and 

empirical social facilitation research). A small set of studies in the economics literature addresses the 

role of social influences on behaviour (see, e.g., Akerlof, 1980, 1997; Bernheim, 1994; Becker and 

Murphy, 2000; Austen-Smith and Fryer, 2005). Some studies, which provide evidence that social 

forces affect behaviour (e.g., Garicano et al., 2005; Dohmen, 2008a) are relevant for labour 

economics.49 Biased decision-making induced by social pressure or a preference for conformity has, 

for example, been argued to affect the principal-agent relationship (e.g., Prendergast, 1993).   

A larger strand of literature has analysed whether peer effects exist at work. While it is difficult to 

identify peer effects (Angrist, forthcoming), there is some convincing evidence of productivity 

spillovers at the workplace. Mas and Moretti (2009) find that effort of cashiers at a supermarket is 

positively related to the productivity of co-workers within the range of vision. Falk and Ichino (2006) 

present evidence from a randomized control trial indicating that performance in an envelope-stuffing 

task is affected by the presence of a co-worker. De Grip and Sauermann (2012) analyse a field-

experiment in which the provision of training was randomized at a large call-centre, and find 

evidence for productivity spillovers of trained workers to untrained team members.50  

Nonstandard beliefs 

Various insights from psychology are in conflict with the assumption that agents form rational beliefs 

about states of the world taking into account all relevant information and update these beliefs in a 

Bayesian manner. DellaVigna (2009) classifies deviations from this assumption as nonstandard 

beliefs. These kinds of deviations comprise phenomena such as overconfidence or non-Bayesian 

learning, which are expected to play a role in situations in which initial uncertainty about a key 

                                                           
48 Analyzing the impact of the social environment on behaviour has a long tradition in social psyhology (e.g., 
Triplett, 1898), and received much consideration from sociologists (e.g., Coleman, 1990). 
49 See also Parsons et al. (2011) for evidence that agents are aware that others are affected by social forces and 
therefore adjust behaviour. 
50 By and large, the peer effects literature in labour economics emphasises performance increases in the 
presence of others, in harmony with the ‘social support hypothesis’ of social psychology, which holds that 
performance is boosted in a friendly environment. In contrast, the presence of (even friendly) others can also 
impair performance according to the ‘social pressure hypothesis’. A recent strand of literature in economics 
has analysed the prevalence of performance decrements under pressure (Ariely et al., 2009; Dohmen, 2008b) 
and found – akin to the choking literature in psychology (see e.g., Beilock and Carr, 2001) – that context, task 
attributes and degree of professionalism matter. 
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parameter for optimal decision-making diminishes as signals about the true value of the relevant 

parameter accumulate over time. As these features characterise a variety of decision environments 

in labour economics (e.g., investment in human capital or job search) developing labour market 

models with nonstandard beliefs seem to be a very promising route. Yet, models of nonstandard 

beliefs have so far only been sporadically applied in labour economics. A set of studies assesses the 

implications of agents being overconfident or having an overly positive self-image for the principal-

agent relationship. Santos-Pinto (2008), for example, investigates theoretically how agents’ biased 

beliefs about their ability affect effort provision and optimal incentives in different information 

environments. In a similar set-up, Santos-Pinto (2010) studies effort provision in tournaments, and 

Larkin and Leider (2012) provide empirical evidence on the effect of overconfidence on performance 

in and selection into tournaments. Other studies have applied the concept to human capital 

investments (Santos-Pinto, 2012). 

Applying nonstandard beliefs to job search models seems to be a particularly promising area of 

research. Spinnewijn (forthcoming) develops a model in which agents have biased beliefs regarding 

their job finding probability and shows that overly optimistic workers search too little and deplete 

their resources too fast, which has immediate consequences for unemployment duration and 

implications for the design of unemployment insurance. Falk, Huffman and Sunde (2006) provide 

experimental evidence that individuals who are uncertain about their job finding rate do not revise 

their subjective probability of finding a job sufficiently (i.e. less than predicted by Bayes’ rule) based 

on search outcomes. As a result, individuals who start with an optimistic prior on their job finding 

rate search too little while those with a pessimistic prior end up searching too much.51 

 

4. Impact on EALE: evidence from conferences and the association’s journal Labour Economics 

The developments in the literature at large are also visible within the EALE network, where 

behavioural economics has certainly contributed to (1) a shift in focus from macro labour issues (such 

as unemployment) to individual decision making within the field of labour economics, (2) an increase 

in the use of experimental methods and (3) a recent focus on personality traits and preferences. An 

inspection of all EALE conference programmes from the founding event in Turin in 1988 to 

anniversary conference in Turin in 2013 reveals this clear shift in topics addressed by members of 

EALE. Macro-labour topics such as macroeconomic models of unemployment, wage structure, wage 

inflation, working hours, bargaining and unions, social security and other labour market institutions 

                                                           
51 A related literature in economics on base-rate neglect (see Dohmen et al., 2009a) and the gambler’s fallacy 
(e.g., Dohmen et al., 2009b) provides evidence for deviations from rational updating. 
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dominated the programme of early conferences. Around the turn of the millennium, topics like 

family and work, retirement behaviour, incentives, skills and technical change, or job satisfaction 

appeared on the conference programme. In recent years, issues relating to schooling choices, 

cognitive and noncognitive skills, motivation and incentives, social preferences, risk preferences, and 

sorting based on skills, preferences and personality traits, are increasingly addressed. The growing 

concern for the implications of heterogeneity in preferences and personality traits is also apparent. 

The awareness that individuals differ with respect to economic preferences, such as risk preferences, 

time preferences, and social preferences and therefore make different decisions, for example with 

respect to the type of occupations they select, the kind of educational investments they want to 

make, and the type of incentives they would like to work for, and their responsiveness to particular 

incentives, has shaped the research questions that have been addressed in recent years.  

Another way to gauge whether behavioural economics has left its marks on research interests of the 

EALE network is to screen the papers that have been published in the association’s journal Labour 

Economics. Figure 3 plots the number of articles published in Labour Economics over the course of its 

existence that refer to the terms “psychology” or “behavioural”. 

INSERT FIGURE 3 ABOUT HERE 

The figure reveals that there is a strong rise in articles that refer to psychology and behavioural 

economics, arguably reflecting an increase in behavioural economics that gained much momentum in 

the mid of the first decade of the new millennium.  

Figures 4 and 5 indicate that the growing interests of labour economics in economics and psychology 

related mostly to preferences, in particular to social preferences and trust, and more recently to 

personality. Publications relating to bounded rationality, framing or cognitive biases are 

comparatively rare. For example, only two papers where published over the entire period that 

contained the term “bounded rationality”, while terms like “fairness” (44 references) and “trust” (68) 

are more pervasive. This might be a result of the difficulty to formalize and develop standard 

measures of bounded rationality. In that sense it also reflects a certain degree of opportunism in the 

profession: we tend to devote attention to problems that are relatively easy to address or for which 

data is readily available; and a critical mind might state that labour economists behave more often as 

methodological barbarians rather than Lakatosian research programmers.  

5. Policy implications  

Several implications for firms’ personnel policies, the design of optimal incentive schemes, as well as 

for human capital policies have been mentioned above. In this section, I would like to stress the 
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policy implications of behavioural economics for the macro level. Babcock et al. (2012) have sketched 

the implications of insights from behavioural economics for unemployment compensation, active 

labour market policies, such as employment services and job search assistance, and training 

programmes. Policy makers in various western economies have recognized the potential of a 

behavioural economics approach in policy analysis. In particular the nudge approach in policy making 

has received much attention and political support in various countries. A prominent example is the 

UK, which established the “Behavioural Insights Team”, in order to apply insights from behavioural 

economic research to public policy and services.  

Similarly, research on the formation of cognitive skills, personality and preferences has attracted 

much interest from policy makers and the public at large. The conjecture of critical and sensitive 

periods of investment in early childhood and the evidence for the malleability of noncognitive skills 

throughout adolescence has shaped recent policy debates in various Western countries. I speculate 

that research on systematic changes in cognitive skills and preferences at older age will also appeal 

to policy-makers in aging societies, not only because the timing and speed of cognitive decline affect 

employability, retirement decisions and the sustainability of the welfare state, but also because 

changes in the distribution of preferences induced by aging will bring about significant changes in 

aggregate economic and socio-political outcomes. 

 

6. Concluding remarks   

Behavioural economics has definitely left its mark on labour economics. This is evident from the rise 

of articles that apply insights from psychology in the analysis of labour markets. An increasing 

number of survey articles that sometimes focus on particular aspects of behavioural labour 

economics, gives proof of the scope of areas within labour economics that have been affected by 

behavioural economics. The Handbook of Labor Economics Vol. 4, for example, contains 4 chapters 

that relate to behavioural economics. I expect this trend to continue, not least because there are 

important research areas in labour economics in which researchers have just begun to apply insights 

from behavioural economics.  

Behavioural economics might not have revolutionized labour economics, but it has certainly 

reformed the way that (many) labour economists think about the functioning of labour markets. 

Labour economists have not abandoned the standard economic framework entirely, but have rather 

tried to incorporate new aspects into existing models. This process is not without frictions. It is clear 

that psychological motives can be integrated into the standard economic framework in various ways, 

which almost inevitably results in the unsatisfactory situation that theoretical frameworks diverge. 
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Yet, advancement was particularly marked in areas in which theoretical models emerged, as in the 

literature on social preferences. In other areas, there is, however, an enormous need for the 

development of theory. As discussed above, theories that integrate concepts from personality 

psychology in an economic framework seem to be a prerequisite for systematic future scientific 

progress. Likewise, relaxing the exponential discounting assumption in search models of the labour 

market seems to be a critical endeavour. In general, amending job search models to account for non-

standard preferences and non-standard beliefs can provide extremely useful insights for 

macroeconomic models of the labour market.  

As theoretical progress is made, there will also be need for empirical evidence to discriminate 

between opposing ideas concerning the way assumptions of the mainstream model should be 

modified. In some areas, it even seems that sound empirical work has to precede theory building. 

One interesting example in that respect is the work on integrating deviations from the exponential 

discounting model into search models. Whereas the implications for such behaviour in a particular 

search framework can be theoretically derived, for example, for hyperbolic discounters (see, for 

example, DellaVigna and Paserman, 2005) it is by no means clear that individuals actually have 

preferences as described by the hyperbolic discounting model (see, for example, Augenblick et al., 

2013; Dohmen et al., 2012). This calls for the development of better elicitation methods. Advances in 

the measurement of discounting, personality traits and beliefs will certainly catalyse scientific 

progress in behavioural labour economics.  

Another very promising route to follow is to integrate insights from the literature on preference 

heterogeneity in models of the labour market by relaxing the assumption of the representative 

agent. Ideally, such models do not only take heterogeneity with respect to a particular preference 

measure, such as the degree of risk aversion measured in an expected utility framework into 

account, but rather appreciate the profound heterogeneity of types. Empirical evidence indicates, for 

example, that a fraction of individuals behaves according to expected utility theory while others’ 

decision-making under risk is better characterized by prospect theory. Likewise, different types with 

respect to social preferences can be identified. It will be an immense challenge to study how 

different types interact on the labour market. 

I am convinced that behavioural economics will continue to influence labour economics in the future. 

I am afraid that some labour economists will still associate behavioural economics with the 

experimental approach, and that controversy over the appropriateness of laboratory experiments for 

the analysis of labour markets will remain for some more years. I also believe that we will witness 

new debates between “traditional” labour economists and “behavioural” labour economists. But I 

hope that labour economics moves ahead. It would be a good sign if the term “behavioural” 
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ultimately disappears as an attribute of demarcation of research within the field of labour 

economics; for what ultimately counts is good economics.  
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Figure 1: Proliferation of gift-exchange literature – annual number of citations of selected papers 

according to Google Scholar. 

 

 

Notes: Source: Information retrieved from http://scholar.google.de/ on November 30, 2013; own 
counts 
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Figure 2: Impact of non-exponential discounting on labour economics relative its impact on 

economics at large – comparison of annual number of citations of selected papers according to 

Google Scholar. 

 

Notes: Source: Information retrieved from http://scholar.google.de/ on November 30, 2013; own 
counts 
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Figure 3: Number of articles published in Labour Economics referring to “psychology” and 

“behavioural” 

 

Notes: Source: Information retrieved from http://scholar.google.de/ on November 30, 2013; own 
counts 
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Figure 4: Number or articles published in Labour Economics referring to preferences. 

 

Notes: Source: Information retrieved from http://scholar.google.de/ on November 30, 2013; own 
counts 
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Figure 5: Number of articles published in Labour Economics referring to aspects of personality 

 

Notes: Source: Information retrieved from http://scholar.google.de/ on November 30, 2013; own 
counts 
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