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Abstract

It is believed that a society's level of trust in strangers, also known as generalized or interpersonal

trust, is an accurate re�ection of the quality of civil society and of the success of its accompanying

economy. Two unresolved issues remain. The �rst issue concerns the generalizability of previous

results obtained using aggregated country or region-level data, when applied to a micro-economical

level. The second pertains to the proposed form of the relationship between trust and economic

performance, which has most often been regarded to be linear. Using the German Socio-Economic

Panel (SOEP), we estimate a two wave (2003, 2008) panel regression and �nd that the level of trust

in strangers, as measured by two statements relating to interpersonal trust, positively in�uences an

individual's economic performance, as measured by annual individual labor earnings. However, we

also �nd signi�cant evidence for diminishing marginal returns between trust and economic perfor-

mance. We suggest that this latter result is a clear indication of the appropriateness for economic

agents of adopting a "trust-but-verify" disposition, roughly equal to the average level of trust in the

population, as to achieve the highest economic performance possible. To the best of our knowledge,

this is the �rst time these conclusions have been claimed using micro-level multiple-wave data.
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1 Introduction

The last �fteen years has seen a surge in the number of studies dealing with the concepts of trust, social

capital, and their relation to economic performance (Knack and Keefer, 1997; Schneider et al., 2000; Zak

and Knack, 2001; Casey, 2004; Beugelsdijk and Schaik, 2005; Sabatini, 2008; Whiteley, 2008; Dearmon

and Grier, 2009; Dincer and Uslaner, 2009; Guiso et al., 2009; Roth, 2009; Breuer and McDermott, 2010;

Algan and Cahuc, 2010; Anderlini and Terlizzese, 2011; Bjørnskov, 2012). Owing to the seminal works

of both Fukuyama (1996) and Putnam (1994; 2000), these empirical analyses have provided a sizable

body of evidence for the positive in�uence of trust on the creation of civil society and on economic

prosperity. However, some elements of the trust-economic performance relationship have not yet received

the appropriate amount of empirical attention.

Firstly, previous research has relied heavily on a particular measure of trust found in the World

Values Survey (WVS, see for instance Dearmon and Grier (2009)), or the European Values Survey (ESS,

see for instance Beugelsdijk and Schaik (2005)). These surveys present individuals with the statement:

"Generally speaking, would you say that most people can be trusted, or that you cannot be too careful in

dealing with people?". Previously, it has been shown that this particular statement correlates highly with

measures derived from experimental settings (for instance, with trusting behavior in the well documented

behavioral experiment known as the "trust game" (Glaeser et al., 2000)). However, empirical validation

of the trust-economic performance relationship based on micro-level data remains absent (Newton, 2001).

Secondly, it remains obscure if the amount or level of interpersonal trust individuals claim to have has

a linear impact on their economic performance. Put simply: does more trust imply a higher performance?

If so, it is intuitively appealing to adopt the notion that the more one can trust a fellow member of society,

the less economic costs one needs to procure (for instance, due to a diminishing need for negotiating costly

contracts, or an absence of monitoring agents). However, recent theoretical and empirical advancements

have begun to question this line of reasoning (Roth, 2009; Anderlini and Terlizzese, 2011; McEvily, 2011).

Both issues are addressed in this paper.

Using two recent waves of the German Socio-Economic Panel (SOEP) in a panel-model setting, we

a�rm that the level of interpersonal trust positively impacts an individual's economic performance,

as measured by the annual level of labor earnings. However, it appears that trust can only be fully

appreciated through a somewhat more complex relationship, which we �nd to be of a curve-linear type.

That is, there is an optimal level of trust to hold in relation to economic performance, roughly equal to the

population's average trust level. Individuals that are (or become) too optimistic or pessimistic in terms of

trusting their fellow society members su�er economically in terms of diminishing returns to performance.

These �ndings allow us to contribute to the literature on the trust-economic performance relationship by

showing its validity on the micro-economic level. Furthermore, we suggest that the quadratic functional

form for the relationship is a better candidate for explaining its dynamics, both in an empirical and
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theoretical sense.

The remainder of this paper is organized as follows. Section 2 will present the theoretical framework for

the proposed empirical analysis. Section 3 will deal with the study's data and variable operationalizations.

In section 4, we will present the method, models and estimation results. Finally, our research conclusion

is presented in section 5.

2 Theoretical framework

2.1 Trust and social capital

In its most elementary form, the economy can be viewed of as a multitude of collaborations of individuals,

striving to achieve mutual goals (Fukuyama, 1996). Collaborations necessitate proper forms of communi-

cation and conduct, as to make them work in a mutually satisfactory manner. Often, trust is regarded as

one of the most important element that drives successful collaborations (Zak and Knack, 2001; Whiteley,

2008; Dincer and Uslaner, 2009; Breuer and McDermott, 2010). However, to fully appreciate the role

trust plays in any society (and within any of its members), one has to embed it into the broader concept

of social capital (Bourdieu, 1980; 1983; Coleman, 1988; 1990). Two major viewpoints may be distilled

from the literature.

The �rst is build upon the notion that trust develops through the self-interested motivations of

individuals. Trust, then, is something that can be expropriated and put to economic use (Bourdieu,

1980, 1983; Fukuyama, 2001). Subsequently, over many collaborative iterations a capital of the social

form emerges:

�..if individuals interact with each other over time, they develop a stake in the reputation

for honesty and reliability. [. . . ] a society composed entirely of Kant's `rational devils' will

develop social capital over time, simply as a matter of the devil's long-term self-interest.�

(Fukuyama, 2001, pp.16).

Furthermore, the iterative process increases the so-called "radius of trust", or the circle of individuals

among which a common set of norms is operative. This slowly but surely allows the expansion of

collaborative e�orts outside one's reference group, where this latter group is often found �rst to emerge

from cultural or racial groups (Fukuyama, 1995).

The second viewpoint on the role of trust stems from the fact that to understand social capital, one

must look at the sources and networks of which it is comprised. The view as proposed by Putnam (1994;

2000; 2007) has received the bulk of attention. The author argues that a dense network of voluntary

associations breeds and supports civil society: communities where civic engagement and participation is

high generate trust and cooperation between individuals. Expansion is achieved through e�orts that call
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upon so-called bridging social capital e�orts: social capital that allows inclusion of individuals previously

not considered in one's reference group. Alternatively, bonding social capital mostly deals with expanding

the network of trusting individuals to individuals one is already familiar with.

Conceptually, the main di�erence between both viewpoints is easily understood: the �rst claims that

social capital is a result of cooperation, the second claims that cooperation is the result of social capital.

However, the role of trust is regarded to be similar in both, as it is the intermediate step between the

cause and the e�ect. Therefore, trust is uniquely capable of explaining the success of collaborative e�orts,

while adhering to any of the two major viewpoints on social capital. Either trust can be regarded as input

for social capital to emerge, where an intensi�cation of collaborations implies the creation of more trust,

which in turn leads to a higher level of social capital. Alternatively, trust directly intensi�es collaborative

e�orts, through (high) social capital priors.

2.2 Trust and economic performance

To gauge the e�ect of trust on economic collaborations, three mechanisms of trust are generally distin-

guished. Firstly, trust has the ability to reduce transaction costs, as it can substitute (partially) for the

negotiation, monitoring and enforcement of property rights, contracts and law (Knack, 2001), as well

as increase the speed and quality of information di�usion across networks of individuals (Annen, 2003).

Secondly, because trust mitigates principal-agent problems, principals in high-trust economies can cut

down on expenses and e�orts associated with the monitoring of agents, and as such devote more time and

energy to innovative activities with accompanying higher economic pay-o�s (Knack and Keefer, 1997).

Thirdly, trust facilitates in collective action problem solving (Ostrom, 1990; Alesina and Ferrara, 2005),

as it allows more easily for consensus to be reached due to the fact of it being based on common norms

and values. As such, trust can be regarded as a facilitator for democratic governance (Almond and

Verba, 1963; Fukuyama, 1996), which in turn may build, shape or expand the economic or institutional

environment (Newton, 2001; Khodyakov, 2007; Ahlerup et al., 2009; Breuer and McDermott, 2010).

2.3 Dimensions of trust

It is generally understood that trust can be regarded as a three-dimensional concept (Alesina and Ferrara,

2000; Glaeser et al., 2000; Bohnet and Zeckhauser, 2004; Naef and Schupp, 2009; McEvily, 2011; Newton

and Zmerli, 2011). The �rst dimension, thick trust, is trust that is build in compact, dense networks

of people, such as in family or friend networks. The second, interpersonal trust1, is de�ned as trust

through "spontaneous sociability" (Fukuyama, 1996), or trust that builds through loose relations with

non-kin individuals. Finally, institutional trust, which has traditionally been regarded as trust in the

political system, government (and subsidiaries), and major companies, can be viewed of as a form of non-

1We note that in the literature, it is also common to refer to interpersonal trust as �generalized trust�. Both are identical.
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negotiable trust that is a re�ection of the reputation of a certain body of individuals, achieved through

many collaborative iterations. As such, it can be regarded as a codi�ed or embedded form of either thick

trust (i.e. a marriage contract) or generalized trust (i.e. a business contract, or trust in the honesty of a

civil law court).

By and large, what has been found to be the most accurate signal of an economically prosperous

society are the levels of interpersonal trust its members hold. The reasoning is as follows. Firstly,

communities which can be described as having an excess of thick-trust are generally not suited for more

liberally oriented economic strategies (Bowles, 1998; Henrich et al., 2005). This often goes hand in hand

with shared community characteristics, such as culture, race or language (Portes, 1998; Alesina and

Ferrara, 2005; Guiso et al., 2009). It is not uncommon to observe tightly knit communities alongside

fairly closed economic markets; something the rather secluded communities-within-societies, such as the

ubiquitous Little Italy or Chinatown communities in many major cities exemplify. Members of such

communities often struggle, or are not intrinsically motivated to apply themselves to the overarching and

heterogeneous economic market that serves the whole of society (Portes, 1998). Subsequently, they are

left to exploit their skills and abilities in fragmented, homogenous sub-markets. Alternatively, individuals

that do exhibit capabilities that allow an expansion their �radius of trust� can more easily connect to

otherwise disconnected (groups of) individuals, and expand the group of agents with whom economic

collaborations are feasible (Granovetter, 1973; Fukuyama, 2001).

Secondly, pertaining to institutional trust, one can show this type of trust to be largely dependent

upon prior collaborations of individuals, which through continuous e�orts evolved into something that

can be regarded as to have institutional qualities (Ostrom, 1990). For instance, it is hard to imagine

that only half a century ago, racial segregation was still commonplace in many nations that are now

considered to be modern civil societies. However, to the optimistically oriented person, it shows that

through (social and political) collaborations based on the shared human need for equality and equal

opportunities, mutually satisfactory solutions emerged. At the institutional level of society, these may

be traced back to rules, law and a general sense for the need for political equality. As such, institutional

trust involves creating and maintaining a level playing �eld for all of society's members to engage in

honest and fair collaborations.

This leaves us with the �nal dimension of trust, namely interpersonal trust. If we both assume to

observe a society with members that value to collaborate in a bridging manner (but most importantly, are

not overly con�ned by any �thick-trust� community), and furthermore, that has installed an institutional

environment that is correctly and e�ciently set up to dissolve collaborative barriers, then individual

economic prosperity simply comes about through engaging into collaborative e�orts. In the process,

ongoing collaborations will lead to a reputation-valuation for each individual (Annen, 2003; Shinada and

Yamagishi, 2007; Breuer and McDermott, 2010). It is easily understood that one's reputation will allow
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the engagement into (simply) more, or more complex collaborations, with accompanying higher economic

payo�s. As such, investigating the impact of interpersonal trust on economic performance is appropriate.

2.4 Dynamics of trust

Unfortunately, it is not realistic to assume that all members of society will be equally willing to collaborate

and trust each other. Most importantly, we cannot simply assume that all members will operate within the

mutual interests of others. In part, this is due to the fact trust can either be regarded as a quality derived

from the self-interested motivations of individuals to achieve mutual goals, or alternatively a quality of

the networks of and participation in civil society. There is an epistemological di�erence between �the

road to trust� in both viewpoints, which may cause problems when two individuals from di�erent roads

try to collaborate. Most importantly, there will exist the potential for a mismatch between the levels of

trustworthiness for di�erently motivated individuals. This trust asymmetry can, in the economic sense,

lead to one particular type of individual exploiting the naive (from his particular perspective) trusting

disposition of another. For instance, individuals that expect people to be motivated in a self-interested

manner might take advantage of individuals that are overtly trusting towards them. As such, defecting

on trust then becomes a valid strategy to economize upon. Only when individuals are able to e�ectively

tell trustworthy individuals apart from non-trustworthy individuals can interpersonal trust, or the social

norm of trustworthiness, help make the economy thrive (Ahn and Esarey, 2008; Anderlini and Terlizzese,

2011).

On this latter notion, it has recently been proposed that holding a middle ground in terms of trust

might be the most e�cient for any type of collaboration to succeed. Such a position, which is referred to

as a �trust-but-verify� strategy, entails that individuals engage in collaborations with a certain trusting

disposition, which can be altered if the collaboration warrants such a change (McEvily, 2011). In this

respect, the collaborative e�orts of individuals hold room for monitoring, or alternatively, veri�cation

of the outcome through a Bayesian updating process. Furthermore, experiences may in�uence future

trusting dispositions. This process is best described by Hardin:

"Because a high capacity for trust - that is, general optimism about the trustworthiness

of others - enables us to enter mutually bene�cial relations, we might readily conclude that

a utilitarian should encourage trust. It does not follow that the utilitarian should be more

trusting, however, because a person's degree of trust is determined by the street-level episti-

mology 2 of trust. All that the utilitarian should do is encourage pessimistic distrusters to

trust up to the level that the utilitarian thinks is justi�ed in the relevant population."(Hardin,

1993, pp. 156).

2The street-level epistimology refers to the best choice one can make on the subject of trust, when full information is
absent.
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One can measure the �trust-but-verify� strategy with accompanying Bayesian process in several ways.

For instance, in an experimental setting participants can often act strategically upon untrustworthy

individuals by opting to end a collaboration, or to punish by means of not investing in certain players

(Shinada and Yamagishi, 2007). This can be regarded as a Bayesian updating process for trust, whereby

experience from the game about one's partner feeds back into one's assessments on future trustworthiness.

In an empirical setting, we may observe such trust dispositions at two or more points in time, and infer

from both if the level of interpersonal trust has changed. Subsequently, we may model this change upon

the change in an individual's economic performance to measure the optimum level of trust one has to

hold in a certain population in order to achieve the highest (change in) economic performance (Anderlini

and Terlizzese, 2011).

2.5 Previous empirical �ndings

Before we introduce our own analysis, we will �rst brie�y review the previous literature on interpersonal

trust and economic performance. We note that the list of literature discussed here is to quickly review

some of the most important research �ndings, and is not intended to be exhaustive.3

2.5.1 Macro-level �ndings

The �ndings on trust pertaining to macro economic outcomes have through the years garnished the

bulk of the attention from empirical researchers. This is partly due to the fact that di�erences in the

levels of trust are more pronounced when countries are cross-compared, as opposed to individuals in one

particular country (Westlund and Adam, 2010). Secondly, macro economic variables spanning multiple

years as well as measures on trust are readily available from freely accessible data sources, such as the

World Bank or PennWorld Tables, and surveys such as the World Values Survey (WVS), European Values

Survey (EVS) or EuroBarometer. Note that these surveys ask the respondent's opinion on the following

statement: "Generally speaking, would you say that most people can be trusted, or that you cannot

be too careful in dealing with people?". The aggregation of all the responses per country, excluding

individuals answering with the option "Don't know", yields the total percentage of people with high

interpersonal trust values.

Among the �rst investigating the macro-level implications of trust were Knack and Keefer (1997).

Using a total of 29 countries, the authors relate the level of trust as measured in the WVS to economic

growth rates from 1980 to 1992, and �nd a positive relationship between the two. Four years later, and

with the addition of one more wave of the WVS, the complete EuroBarometer and a survey conducted

in New Zealand, Zak and Knack (2001) �nd a positive relationship between the level of trust and the

growth of the economy, as measured by a country's investment share (as a percentage of the gross domestic

3Readers interested in more extensive summaries of previous literature are referred to Nannestad (2008), and Westlund
and Adam (2010).
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product). More speci�cally, they found that an increase in the level of interpersonal trust of 15 percent

increased the level of growth by one percent. Assessing the robustness of both Knack and Keefer (1997)

and Zak and Knack (2001), Beugelsdijk et al. (2004), as well as Berggren et al. (2008)show that the

proposed models are robust and indeed valid explanations for changes in economic performance.

A di�erent functional form to measure the impact of trust on performance was recently proposed

by Roth (2009). There, interpersonal trust is explained using an inverted-U relationship, suggesting an

optimal level of trust in terms of economic growth. Countries with low levels of trust that witness an

increase in the number of people in the population trusting strangers also see their GDP increasing;

however, there is an optimal level of trust of around 30% of interpersonal trust. If a higher percentage

of the population starts expressing high levels of interpersonal trust, it is concluded that the growth of

GDP levels o�, or even decreases.

2.5.2 Region-level �ndings

By and large, the �ndings pertaining to the regional level are the most inconclusive. Dincer and Uslaner

(2009) show that the level of interpersonal trust positively correlates with indicators of economic perfor-

mance, such as the growth of income and the level of employment for U.S. regions. Casey (2004) provides

similar results for U.K. regions, as well does Lyon (2005) for Italian regions, in a replication of the seminal

work by Putnam et al. (1994). However, when using a sample of 54 European regions, Beugelsdijk and

Schaik (2005) conclude that it is not so much trust, but rather the level of active involvement in civil

society that increases economic performance.

2.5.3 Micro-level �ndings

The �nal level of analysis, namely the micro-level, has received far less empirical attention, mainly

due to a lack of appropriate data.4 Nonetheless, some e�orts have been made to elucidate the trust-

economic performance relationship at the individual level. For instance, using data from individuals in a

random sample of South African communities, Carter and Castillo (2002) show that trust is strongest in

communities where reciprocity norms are most e�ective. These higher levels of trust subsequently relate

positively to the community's household living standards. Similar conclusions are drawn by Krishna

(2001) using a sample of households in 60 Indian villages.

Closest to a true empirical analysis of the micro-level comes the research put forward by Butler et al.

(2009). Using the individual level values found for each respondent European Social Survey (ESS), they

show that the relationship between trust and individual level economic performance is, best explained

using an inverted-U shape. The authors claim that overtly trusting individuals are also cheated more often

by banks, as well as when purchasing second hand goods. Due to the fact that the analysis is performed

4Note that we only consider survey based empirical evidence here. The experimental research from the �eld of behavioral
economics on this particular topic is quite abundant (see for instance Bowles (2008)).
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using individual level data from 26 di�erent countries, it can however be argued that di�erences in trust

will always emerge (Westlund and Adam, 2010). This is mainly due to the fact that trust, empirically

perceived as a residual level variable works di�erently across countries, cultures and ethnic groups (Solow,

1995).

2.6 Trust and economic performance: unresolved issues

From the above theoretical framework and literature review, two remaining issues pertaining to the

trust-economic performance relationship may be distilled. The �rst is the fact that the (theoretical)

relationship seems to best �t empirically when a macro or aggregate-level approach is chosen. However,

there is no plausible reason for the relationship not to be found as well on a micro-level, other than the

(relative) absence of strong empirical data. We will address this issue by adopting the German Socio-

Economic Panel (SOEP) (Wagner et al., 2007), in which recent waves have included survey statements

that measure interpersonal trust. Furthermore, by only considering a single population, we argue that

the heterogeneous impact trust may have across countries, cultures or ethnic groups is largely captured

(for recent evidence for Germany see Gerhards and Lengfeld (2011)). However, we do consider the fact

that for some individuals, remnants of the Communist regime which was present in East-Germany from

1949 until 1989, continue to in�uence psychological and behavioral traits (Rohrschneider and Schmitt-

Beck, 2002; Alesina and Schuendeln, 2007; Rainer and Siedler, 2009), as well as economic performance

(Lechner, 1999; Fritsch, 2004; Fritsch and Mueller, 2008).

The second question deals with the proposed form of the relationship between interpersonal trust

and economic performance, which has traditionally been regarded to be linear. However, we argue that

a linear relationship overlooks the fact that by nature economic agents in a society are heterogeneous.

Subsequently, their levels of interpersonal trust, as well as motivations to trust are di�erent as well, which

may result in trust asymmetries. Being too trusting towards strangers will give room for exploitative

individuals to take advantage of, and can result in an economic loss (for instance, being cheated at

a business deal). Alternatively, being too pessimistic about trusting strangers increases the chance of

missing out on otherwise potentially lucrative collaborative opportunities (for instance, when one does

not apply for better paying jobs at other companies). A middle position, or �trust-but-verify� disposition

will then better capture the dynamics of trust in relation to one's economic performance (McEvily, 2011).

Furthermore, when individuals fail to update their trust-disposition to this �trust-but-verify� disposition,

they will be punished in terms of lower economic performance, due to the fact that these individuals are

either still being exploited by others (or run the chance of being so), or too conservative when engaging

into new collaborations. In short, an inverted-U relationship, with a clear �trust-but-verify� optimum

should better explain the relationship between interpersonal trust and economic performance.
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3 Data, measurement and operationalization

The German Socio-Economic Panel (SOEP) (Wagner et al., 2007) presents panel data for 26303 German

individuals on key socio-economic variables, speci�cally on trust, and economic performance indicators,

such as an individual's wage, for the survey years of 2003 and 2008. The operationalization of the variables

as used in this research is as follows.

Economic performance

We adopt the individual's annual labor earnings, which equals the current year's gross labor income for

each individual before taxes as our economic performance indicator, corrected for the consumer price

index (base: 2006 ¿). This variable is an accurate re�ection of a respondent's economic performance for

two reasons. Firstly, it has a desirable catch-all property: whether employed full-time, part-time, self-

employed, or receiving income from a tertiary source (i.e. government or pension funds), every individual

participating in the economy is regarded. In terms of the proposed theoretical framework, we believe

that this broad perspective of society also enables us to draw substantial conclusions about the di�erent

individual's in society, and their contribution to its economy. Secondly, it can easily be related to our

variable of interest, trust, and other typical wage-equation variables, such as human capital. This allows

both for a straight forward approach in estimating the model (i.e. we can adhere to the typical wage-

equation nomenclature), and for the ability to easily embed our results in the existing literature on trust

and economic performance.

Human Capital

A well established empirical fact is the positive relationship between the stock of human capital as

possessed by an individual, and an individual's economic performance (for instance, Crook et al. (2011)),

or wage (for instance, Philippon and Reshef (2009)). Here, we control for both the amount and the quality

of human capital by including a variable on the United Nations' International Standard Classi�cation of

Education (ISCED) (Schneider, 2008). This variable is a re�ection of the total years of education, as well

as the level of education. This allows for a more accurate estimation of an individual's ability, as opposed

to the often considered variable �years of schooling�, as it conveys information on an individual's actual

educational achievements. The ISCED variable is comprised of the following categories:

1. Primary education: basic reading, writing and mathematics;

2. Lower secondary education: subject oriented education designed to complete basic education;

3. Upper secondary education: specialized education, typically consumed from age 15, at the end of

one's compulsory education;
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4. Post-secondary non-tertiary education: pre-university and short vocational programs;

5. First stage tertiary education: advanced education, such as a bachelor's and master's degree;

6. Second stage tertiary education: advanced research education, such as a Ph.D.

Secondly, each respondent's age and squared age is included, to allow to control for age related circum-

stances that in�uence economic performance, such as on the job training.

Individual and labor market characteristics

To control for a respondent's actual participation in the economy, we include the total number of annual

hours worked. This variable is an accurate re�ection of the employment status of the individual (unem-

ployed, part-time employed, full-time employed), yet it does not preclude individuals that are normally

not considered for labor market analyses, such as college students with weekend jobs. Furthermore, a

variable for gender is considered, to control for any labor market di�erences between males and females.

Finally, as suggested by recent �ndings from Alesina and Schuendeln (2007), we control for any left-over

economic e�ects of the Communist regime in power in East-Germany until 1989, by adding a region

dummy.

Trust

Starting from 2003, the statements "On the whole, I trust people" and "You can't be too careful when

dealing with strangers" were incorporated into the SOEP survey, each containing answers on a �ve-point

Likert scale ("I fully disagree", "I somewhat disagree", "I somewhat agree", "I fully agree", and a non-

response category). In alignment with previous research on trust (Knack and Keefer, 1997; Alesina and

Ferrara, 2000; Putnam, 2000; Zak and Knack, 2001; Delhey and Newton, 2005; van Oorschot and Arts,

2005; Berggren et al., 2008; Whiteley, 2008; Dincer and Uslaner, 2009), these two statements are aggre-

gated, while non-response, is removed (amounting to 221 individuals). This yields a trust metric with a

minimum value of 2 (the most pessimistic answers on trust) and a maximum of 8 (the most optimistic

answers). We further note that this particular metric has previously been shown to speci�cally measure

trust in strangers (Glaeser et al., 2000; Naef and Schupp, 2009). Finally, to allow for a non-linear trust-

economic performance relationship to measure the existence of an optimum level of trust this variable

was also squared (Roth, 2009; Anderlini and Terlizzese, 2011; McEvily, 2011).

Table 1 presents an overview of the aforementioned operationalizations, as well as the descriptive

statistics accompanying each variable.
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Table 1: Descriptive statistics of variables in model.
2003 2008

Min. Max. Mean Median Min. Max. Mean Median

Annual Labor Earnings∗ 10 1,251,290 29,472 25,026 22 866,217 28,294 23,099
Annual work hours∗∗ 0 7445 1748 2026 0 5384 1746 2078
Gender∗∗∗ 0 1 - - 0 1 - -
Age 17 86 41.4 41 18 86 43.3 44
Region∗∗∗∗ 0 1 - - 0 1 - -
ISCED 0 6 3.8 3 0 6 3.8 3
Trust 2 8 5.3 6 2 8 5.3 6
N 14,197 12,106
∗ In CPI adjusted, 2006 ¿.
∗∗ Zero indicates not having completed any type of formal education.

∗∗∗Zero indicates male, one indicates female.

∗∗∗∗Zero indicates residency in West-Germany, one indicates East-Germany.

4 Model, method and estimation

4.1 Model and method speci�cation

We will now brie�y formalize our econometric model. Consider our outcome variable, annual labor

earnings, to be captured by the following vector y:

y = annual labor earnings (in 2006¿).

We model y to be dependent upon the following vector of variables x:

x = {Annual work hours,Gender, Age, Age2, Region, ISCED, Trust, Trust2}.

Two panel data time periods (2003, 2008) are available for the proposed variables. The following three

equations are considered.

OLS estimation (2003, 2008)

The �rst equation is a simple OLS estimate of the following form:

log (yi) = β0 + β(xi) + εi, εi ∼ NID(0, σ2) (1)

where log (yi) represents the logarithmic transformation (with base e) of individual i 's labor earnings,

β0 the sample-speci�c constant term, and �nally εi, the model's error term. Equation (1) simply considers

survey waves 2003 and 2008 separately, and estimates a normal linear regression equation. This model
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does not take into account the time variable t, and is only considered as a benchmark to compare to

equations (2) and (3). It does however allow to motivate the addition of a time dimension to our data.

Random-e�ects estimation

The second equation is a random-e�ects panel model of the following form:

log (yi,t) = β0 + β(xi,t) + εi,t, (2)

where log (yi,t) represents the logarithmic transformation (with base e) of individual i 's labor earnings

for period t (t = 2003 , 2008), and β0 the sample-speci�c constant term. The β−coe�cients in the random-

e�ects panel regression should be read as sample characteristics; inferences made are with respect to any

arbitrary individual i from our German sample, and gauge the e�ect of the level of a speci�c variable in

x on the level of y.The model's error term εi,t can be expressed as:

εi,t = αi + ui,t, αi ∼ IID(0, σ2
α); ui,t ∼ IID(0, σ2

u),

with αi being an individual speci�c time-invariant constant, and ui,t a time-variant remainder com-

ponent (uncorrelated over time), both representing unobservable characteristics per individual.

First di�erence estimation

The third equation is a �rst-di�erence panel model of the following form:

4log (yi,t) = 4β(xi,t) +4ui,t, ui,t ∼ IID(0, σ2
u), (3)

where 4log (yi,t) represents the change in the logarithmic transformation (with base e) of individual

i 's labor earnings for periods t (t = 2003 , 2008). The β−coe�cients in the �xed-e�ects panel regression

can be regarded as the e�ect of a one unit increase (or decrease) in the variable on the change in the

logarithm of an individual i 's annual labor earnings. That is, coe�cient estimates should be interpreted

as the change in y due to a change in one of the variables of interest in x (ceteris paribus) for one

speci�c individual i. As a direct result of this, only variables that show unit increases or decreases can be

considered; consequently, stationary variables which lack transitory properties, such as gender, cannot.

Since by construction 4ui,t exhibits serial correlation, it is appropriate to model for this by calculating

cluster-robust standard errors (see Appendix A.1 on page 26). Finally, in comparing equation (3) with

equation (2), we can observe that the sample intercept term β0 is omitted. This is due to the fact that

each individual i receives a �xed unknown intercept term, estimated simultaneously with β.
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4.2 Model estimation

Combining the two waves from the SOEP yields an unbalanced panel data set, containing 26,303 indi-

viduals (of which 17,700 are unique). Estimation of the model is done using the plm-package (Croissant

and Millo, 2008) in R (R Core Development Team, 2011). Robust standard errors clustered at the indi-

vidual level are calculated through the lmtest-package (Zeileis and Hothorn, 2002).5 The results of the

estimations are posted in Table 2.

Table 2: Interpersonal trust and individual economic performance, panel model estimation (robust stan-
dard errors in parentheses).

Dependent variable: log (annual labor earnings, 2006¿)

Eq.(1) Eq.(2) Eq.(3)

Variable | Estimation method OLS2003 OLS2008 R.E. F.D.

β0 6.32∗∗∗ 6.21∗∗∗ 6.3∗∗∗ -
(0.1) (0.12) (0.08)

Annual work hours 0.08∗∗∗ 0.08∗∗∗ 0.07∗∗∗ 0.05∗∗∗

(0.001) (0.001) (0.001) (0.002)
Gender -0.28∗∗∗ -0.27∗∗∗ -0.31∗∗∗ -

(0.014) (0.01) (0.01)
Age 0.07∗∗∗ 0.06∗∗∗ 0.07∗∗∗ 0.05∗

(0.004) (0.004) (0.003) (0.008)
Age2 -0.08∗∗∗ -0.06∗∗∗ -0.08∗∗∗ -0.06∗∗∗

(0.005) (0.005) (0.004) (0.009)
Region -0.4∗∗∗ -0.34∗∗∗ -0.37∗∗∗ -0.17(∗)

(0,015) (0,017) (0,01) (0,06)
ISCED 0.15∗∗∗ 0.14∗∗∗ 0.15∗∗∗ 0.24∗∗∗

(0.05) (0.005) (0.02) (0.02)
Trust 0.06(∗) 0.1∗ 0.08∗∗∗ 0.08∗

(0.032) (0.036) (0.02) (0.03)
Trust2 -0.003 -0.005 -0.005∗ -0.007∗

(0.003) (0.003) (0.002) (0.003)
N 14,197 12,106 26,303 8,603
R2 0.61 0.60 0.67 0.36

Note: the values for the variables Annual workhours and Age2 have been divided by 100.

Signi�cance levels: <0.001 �***�, <0.01 �**�, <0,05 �*�, < 0, 10�(*)�

4.3 Model results

Due to the fact that all equations consider the natural logarithm of an individual's labor earnings as

dependent variable, we may interpret the above �ndings in terms of semi-elasticities. This allows an

intuitive treatment of the coe�cient estimates as approximate percentage changes of an individual's

labor earnings due to changes in one of the independent variables, ceteris paribus. We will �rst brie�y

discuss the model's variables to verify the importance of trust when using micro-level data, and to a�rm

the appropriateness of the chosen variables. Secondly, we will provide a more in-depth treatment of the

5A rationale for this approach is provided in Appendix A.1 on page 26.
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�trust-but-verify� stance to explain the form of the relationship between trust and economic performance.

Finally, we note that model diagnostics, as well as a sensitivity analysis (including di�erent functional

forms, additional variables, and sub-samples) of the above results are provided in Appendices A and B.

Equation (1), which does not take into account any time-e�ects, explains 60% and 61% of the observed

variance in the logarithm of individual labor earnings. For all independent variables, we observe the

expected coe�cient signs. For instance, a randomly selected individual who works 100 hours more than

another randomly selected individual earns 8% more labor income, on average. A similar reasoning holds

for the variable ISCED. Furthermore, judging by the coe�cient signs we observe increasing marginal

returns to age up to a certain point (as indicated by the positive coe�cient for Age, and negative coe�cient

for Age2). Gender, which controls for a multitude of individual labor market characteristics, shows a

negative sign. This indicates lower earnings for females than males. Interestingly, Region negatively

in�uences one's labor earnings, indicating that there still is a sizable gap between incomes earned in the

East and the West of Germany. Finally, we observe that Trust positively in�uences one's labor income

(6% in 2003, 10% in 2008). However, no evidence is found for a quadratically shaped relationship between

Trust and one's annual labor earnings.

Equation (2) does take into account time-e�ects, and explains 67% of the observed variance in the

logarithm of individual labor earnings. Again, we observe the expected coe�cient signs, which are similar

to those of equation 1. However, the addition of time now enables us to con�rm the quadratic relationship

between Trust and economic performance. It appears that individuals answering both survey statements

on trust more optimistically also earn higher wages (per Likert-scale point 8%). However, the signi�cance

of the Trust2 variable is an indication that the marginal returns of trust to economic performance diminish

after a certain point.

Equation (3) accounts for 36% of the observed variance in the change in the logarithm of individual

labor earnings. For all independent variables, we observe the expected coe�cient signs. For instance,

an increase in a person's annual working hours by 100 over the sample's �ve year period results in a

labor earnings increase of 5 percent. Also, an increase in the level of human capital as measured by the

ISCED variable results in a 24% earnings increase. Moreover, earnings also increase by age; however,

we again observe marginal returns to age, whenever age increases. Interestingly, not only does the region

variable have a signi�cant impact in the OLS and random-e�ects model, it also has a negative impact on

the annual labor earnings in the �xed-e�ects model. This would imply that moving from West to East

Germany negatively a�ects one's earnings. Presumably, this is due to the fact that the economy in the

East is still not as dynamic or e�cient as in the West (also see Fritsch (2004)). Note that the variables

lacking transitory properties, most importantly gender, are not estimated in the �rst-di�erence model.

However, we can infer from the random-e�ects model, which shows women to earn approximately 30% less

than men, that the absence of this e�ect in the �xed-e�ects model is largely absorbed by the di�erences
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in coe�cient estimates for the variables Annual work hours and ISCED. Finally, the variables Trust

and Trust2 show the hypothesized signs: an increase in Trust by 1 point increases one's labor earnings

by 8%, while it simultaneously lowers labor earnings by 0,7% when considering the value for Trust2.

Time e�ect of trust

Because the �trust-but-verify� disposition is best appreciated through the Bayesian updating process that

supersedes it, we will focus on the �rst-di�erence estimator in this section to explicitly account for changes

in trust that occurred during the period between 2003 and 2008.6 If the �trust-but-verify� disposition

is optimal, then individuals that move their trust levels below or beyond this optimum should su�er in

terms of economic performance. Alternatively, individuals that move towards the optimum should show

the highest changes in their individual labor earnings.

The inverted-U relationship for tryst can be more intuitively understood when we plug in the values

for the original trust metric in the estimated equation (3) . In doing so, we obtain �gures 2 to 4. Note

that the x-axis has been labeled with the �rst-di�erence values for the trust variable. A distribution

of these values is presented in Table 3 and Figure 1. Three trust-trajectories are considered: one that

considers an individual that shows low interpersonal trust levels in 2003 (�Pessimist�), one that considers

high levels for interpersonal trust (�Optimist�), and a �nal �Average� trajectory. Changes in trust, as well

as their impact on economic performance are plotted for each of these individuals.

Table 3: First-di�erence distribution for Trust variable.

Change in Trust variable (2003-2008) Frequency Percent

-6 2 0.02
-5 9 0.10
-4 48 0.56
-3 161 1.87
-2 801 9.31
-1 1,601 18.61
0 3,473 40.37
1 1,544 17.95
2 758 8.81
3 158 1.84
4 41 0.48
5 6 0.07
6 1 0.01
N 8,603

6We note that in terms of statistics, a Hausman test also supports this choice (see Appendix A.2).
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Figure 1: First-di�erence distribution for Trust variable.

Pessimist

The �rst trajectory shows the impact of an increase in the level of interpersonal trust on an individual's

labor earnings, when low trust levels are recorded in 2003. We observe an increase in individual labor

earnings up until a trust level of about 6: after this level, the growth levels o�, and diminishes.

Figure 2: Predicted relationship between interpersonal trust and individual labor earnings: �rst di�erence
e�ect for pessimistically trusting individual.

Optimist

The second trajectory shows the impact of an increase in the level of interpersonal trust on an individual's

labor earnings, when high trust levels are recorded in 2003. We observe a similar relationship as for the

"pessimist": it appears that again an optimum level of trust, in terms of percentage change in individual

labor earnings, is to be found around the sixth level of interpersonal trust.
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Figure 3: Predicted relationship between interpersonal trust and individual labor earnings: �rst di�erence
e�ect for optimistically trusting individual.

Average

The �nal trajectory shows the impact on an individual's labor earnings of both an increase and a decrease

in the level of interpersonal trust, when average initial levels are recorded. This �gure again shows the

existence of an optimum level of interpersonal trust, in terms of percentage change in individual labor

earnings. Interpersonal trust levels of 7 and 8, which can be regarded very optimistic, show to have a

negative in�uence on an individual's labor earnings, as well as levels below 5. Evidently, moving away

from the population's average trust-disposition negatively in�uences one's economic performance.

Figure 4: Predicted relationship between interpersonal trust and individual labor earnings: �rst di�erence
e�ect for average trusting individual.

All three trajectories clearly show the existence of an optimum trust-level in terms of economic

performance, around 6. This is in line with the proposed optimality of the �trust-but-verify� disposition

as proposed by McEvily (2011). Being too trusting towards strangers negatively in�uences one's change

in earnings, most likely because such a disposition gives room for other individuals to take advantage of.
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Alternatively, being too pessimistic increases the chance of missing out on collaborative opportunities.

Finally, an individual that best updates his trust-disposition (i.e. when one moves to the population's

average trust-disposition, which is approximately 5.3) in the survey's 5 year time period also shows the

highest percentage increase in earnings.

5 Conclusion

Owing to the seminal contributions by both Fukuyama (1996) and Putnam (1994; 2000) the literature

on the relationship between trust and economic performance has burgeoned in the last �fteen years. Two

questions remained open-ended thus far. The �rst pertains to the applicability of the drawn conclusions

on the positive impact of interpersonal trust on economic performance from previous research based on

macro or aggregate-level (often country) data, to micro-level data. The second (related) question deals

with the proposed form of the relationship between interpersonal trust and economic performance, which

has traditionally been regarded as linear. This form has recently been challenged intellectually (McEvily,

2011), theoretically (Anderlini and Terlizzese, 2011) and empirically (Roth, 2009).

Using a two-period (2003, 2008) panel model with data from the German Socio-Economic Panel, we

have shown that when corrected for typical wage in�uencing variables such as the level of human capital

and labor market experience, the level of interpersonal trust signi�cantly in�uences an individual's level

of yearly labor earnings. These �ndings are in line with previous research that dealt with aggregate-level

data. To the best of our knowledge, this is the �rst time these conclusions have been reached using

micro-level data.

Secondly, based on the information available from multiple time periods, we have shown that the level

of interpersonal trust shows diminishing marginal returns, and is better explained using a quadratic or

inverted-U relationship. Individuals with low levels of interpersonal trust levels in the �rst period, and

higher levels in the second, show to also have a higher percentage increase in annual labor earnings in

the second period. The e�ect only holds to a certain level of interpersonal trust: namely, at the seventh

level of the interpersonal trust variable, the impact on the annual labor earnings starts to diminish. A

similar reasoning holds for individuals with initial high levels of trust, which in the second wave record

a decrease in this variable: again, at level six of the interpersonal-trust variable there appears to be an

optimum pay-o� in terms of annual labor earnings.

A possible interpretation of these results has recently been proposed by McEvily (2011). The author

argues that individuals adopting a "trust-but-verify" strategy should in theory outperform individuals

that are either too naive in trusting strangers (i.e. individuals answering with the most optimistic

answers in the survey) or too protective (i.e. individuals answering with the most pessimistic answers).

This is mainly due to the fact that optimistic individuals might be exploited by unfair individuals, while
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pessimistic individuals might miss out on potentially lucrative collaborations. Furthermore, individuals

that best update their trust-disposition to the population average should also have the highest chance

of successfully collaborating with others, as re�ected by their superior economic performance (Hardin,

1993). This research shows that this indeed is the case: we concur that the observation of a "middle"

trust position, around level 6 of our interpersonal trust variable (where the population average is about

5.3), indicating a relatively, but not overtly optimistic trusting disposition towards strangers is best

performance-wise. It appears that in this respect, it not only matters that people trust, but also how

they trust.

5.1 Limitations

Two limitations of the current research are worth noting. Firstly, it can be argued that an individual's

level of interpersonal trust is to some extent caused by one's economic performance. For instance, if one

earns a substantially higher wage in the period between 2003 and 2008, and moves from a neighborhood

low on trust to a neighborhood high on trust, then this may bias estimates for this person's trust levels.

This simultaneity bias can be mitigated by adopting an instrumental variables estimation. However,

due to the panel nature of the data, �nding instruments that vary over time is di�cult. Suggestions to

properly control for the endogeneity of trust are more than welcome.

Secondly, the variables used to measure trust (and to some extent human capital) can be considered

to be categorical variables. Strictly speaking, these variables do not exhibit true metric properties, which

may trouble parametric estimation methods as employed in this paper. However, both variables have

a fairly large spread (7 items each), which justi�es adding them in an untransformed fashion. We note

that when transformed to standardized (Z-score) variables, the interpretations for the coe�cients remain

the same (but are less intuitive to interpret). Finally, adding dummies for each of the variable's levels

mitigates potential metric problems altogether, however, necessitates the inclusion of an even higher

number of instruments, which from an empirical viewpoint is not feasible.
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A Appendix - Diagnostics

A.1 Serial correlation and heteroskedasticity

Two problems pertaining to the estimated equation's error terms are considered. The �rst, serial cor-

relation of the error terms, is due to the fact that an error in estimating an individual's wage-equation

for t = 1 is likely to carry over to t = 2. The second, heteroskedasticity of the error terms, is due to

the fact that when considering increasingly higher income levels, the causal linkage between the model's

independent variables and dependent variable weakens. We will �rst assess if we need to correct for both

problems.

Test for serial correlation and heteroskedasticity

Serial correlation

To test for panel model serial correlation, we perform a Breusch-Godfrey test for serial correlation. For

the random e�ects model, we reject the test's null hypothesis that there is no serial correlation present

(χ2 = 15.3, df. = 1). For the �xed-e�ects model we only reject the null hypothesis when considering a

10% con�dence level (χ2 = 3.6, df. = 1). We conclude that it is appropriate to model for serial correlation

in the error terms.

Heteroskedasticity

To test for panel model heteroskedasticity, we perform a Breusch-Pagan test for heteroskedasticity. The

null hypothesis of homoskedasticity of the error terms is rejected for both equations (test statistic value =

3048.2, df. = 8). We conclude that it is appropriate to model for heteroskedasticity in the error terms.

Modeling serial correlation and heteroskedasticity

Robust standard errors

To mitigate problems surrounding serial correlation and hereroskedasticity one usually calculates robust

standard errors (Wooldridge, 2008). A number of popular methods are available, of which we will adopt

the approach as proposed by Arellano (2003), which provides the following heteroskedasticity and serial

correlation consistent covariance matrix, clustered at the individual level:

Ωi =



σ2
i1 σi1,i2 . . . . . . σi1,iT

σ2
i2, i1 σ2

i2

...

...
. . .

...

... σ2
iT−1 σiT−1,iT

σiT, i1 · · · · · · σiT,iT−1 σ2
iT
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This method is particularly appropriate for data consisting of a small T and large N , and can be

applied to both the random and �rst-di�erence case (Croissant and Millo, 2008; Stock and Watson,

2008). We refer to Arai (2011) for an application of this particular covariance matrix in R (R Core

Development Team, 2011). Please note that this method has been used to estimate equations 1, 2 and 3.

A.2 Hausman test for random versus �xed-e�ects

The appropriateness of adopting either the random or �xed-e�ects (which for T = 2 is equal to the �rst-

di�erence estimator) estimator may be assessed by performing a Hausman test (Hausman, 1978). We

reject the test's null hypothesis that xi,t and αi are uncorrelated (χ2 = 789.7, df. = 7). Therefore, it is

appropriate to consider the �rst-di�erence estimator, which explicitly takes into account (un)observable

time-invariant e�ects across individuals.
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B Appendix - Sensitivity analysis

Table 4 presents the results from auxiliary regressions that were performed to assess the model's robust-

ness. The coe�cient estimates for the Trust and Trust2 variables are reported, as well as the number

of available cases and the model's R2. We note that the coe�cient estimates for both interpersonal trust

variables are not a�ected (much) by these changes or additions. The following model speci�cation changes

are considered:

1. Logarithmic transformation of the following variables:

(a) Annual workhours;

(b) Age;

(c) ISCED;

(d) The variables (a), (b) and (c) simultaneously.

2. Inclusion of additional variables. The following variables are considered:

(a) Windfall Income. This variable records the amount of windfall income a person received (in

10,000 ¿) . This can be regarded as income that was received unexpectedly, for instance, due

to winning a lottery;

(b) Having a partner. This is a dummy variable that takes on the value of 1 if a person has a

partner;

(c) Number of children;

(d) The variables (a), (b) and (c) simultaneously.

3. Considering a sub-sample of respondents below the normal German retirement age of 67:

(a) Using the variables from the original equations 2 and 3.

(b) Including the logarithmically transformed variables from 1(d);

(c) Including the additional variables from 2(d).

28



Table 4: Interpersonal trust and individual economic performance, sensitivity analysis (robust standard errors in parentheses).

Dependent variable: log (annual labor earnings, 2006¿)
Eq.(2) Eq.(3)

Model speci�cation change Variable coe�cient Trust Trust2 N R2 Variable coe�cient Trust Trust2 N R2

(1) Log. transformation
(a) Log (Annual Work hours) 0.2∗∗∗ 0.09∗∗∗ -0.07∗∗ 26,303 0.59 0.15∗∗∗ 0.095∗∗ -0.009∗∗ 8,603 0.23

(0.005) (0.03) (0.003) (0.007) (0.03) (0.003)
(b) Log (Age) 1.39∗∗∗ 0.08∗∗ -0.005∗ 26,303 0.68 0.8 0.08∗ -0.007∗ 8,603 0.36

(0.06) (0.02) (0.002) (0.67) (0.03) (0.003)
(c) Log (ISCED) 0.56∗∗∗ 0.07∗∗ -0.004(∗) 26,303 0.67 0.82∗∗∗ 0.08∗ -0.007 8,603 0.36

(0.01) (0.02) (0.002) (0.08) (0.03) (0.003)
(d) A, B, C simultaneously - 0.08∗∗ -0.006∗ 26,303 0.58 - 0.09∗∗ -0.009∗∗ 8,603 0.23

(0.03) (0.003) (0.03) (0.003)
(2) Additional variables
(a) Windfall Income (10.000 ¿) 0.006∗ 0.08∗ -0.005∗ 26,303 0.67 0.001 0.08∗ -0.007∗ 8,603 0.36

(0.002) (0.02) (0.002) (0.002) (0.03) (0.003)
(b) Having a partner 0.06∗∗∗ 0.07∗∗ -0.005∗ 26,303 0.67 -0.03 0.08∗ -0.007∗ 8,603 0.36

(0.01) (0.02) (0.002) (0.02) (0.03) (0.003)
(c) Number of children -0.02∗∗∗ 0.07∗∗ -0.005∗ 26,303 0.67 -0.03∗ 0.08∗ -0.007∗ 8,603 0.36

(0.006) (0.02) (0.002) (0.01) (0.03) (0.003)
(d) A, B, C simultaneously - 0.07∗∗ -0.005∗ 26,303 0.68 - 0.08∗ -0.007∗ 8,603 0.36

(0.02) (0.002) (0.03) (0.003)
(3) Sub-sample
(a) Age < 67 - 0.07∗∗ -0.004∗ 25,948 0.68 - 0.07∗ -0.007∗ 8,451 0.37

(0.02) (0.002) (0.03) (0.003)
(b) Age < 67, (1d) - 0.07∗∗ -0.005(∗) 25,948 0.59 - 0.08∗ -0.008∗ 8,451 0.24

(0.02) (0.002) (0.03) (0.003)
(c) Age < 67, (2d) - 0.06∗∗ -0.004(∗) 25,948 0.68 - 0.07∗ -0.007∗ 8,451 0.37

(0.02) (0.003) (0.03) (0.003)
Signi�cance levels: <0.001 �***�, <0.01 �**�, <0,05 �*�, < 0, 10�(*)�
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