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Abstract
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1. Introduction

Unions bargain over wages, the wage structure oking conditions. They have an impact on
employment and provide excludable goods like leghlice or cheaper access to insurances.
The evaluation of the gains and costs of such f@igaods can depend on the preferences of
individuals. Therefore, the benefits and costgadé union membership are likely to vary with
risk attitudes. However, the nature of this linkagdargely unexplored. This is challenging
because individual membership decisions lead teattans of overall union density and
therefore affect bargaining power. In addition, benship decisions might directly influence
union preferences. Accordingly, being aware of rislation between risk attitudes and union
membership can also help to ascertain how collectegotiations are influenced by changes in

the distribution of individual risk preferences.

Risk attitudes and collective bargaining may batesl if trade unions insure their members
against income variations by reducing uncertairyy.( Agell and Lommerud 1992, Burda
1995). The strength of this insurance motive walpend on risk preferences. However, this line
of investigation assumes a certain level of unioambership. In open-shop settings in
particular, a reduction in income variability repeats a public good and provides no incentive
for an individual to voluntarily join a trade unian the first place. To establish a relation
between personal risk attitudes and an individudission to join a trade union, an open-shop

trade union must supply an excludable good.

In this paper we therefore focus on an open-shaognumodel in the tradition of Booth (1985)
and Booth and Chatterji (1995). We assume that ikevs willingness to pay for the private
good which union membership entails varies withk rigreferences. This establishes a
relationship, albeit an ambiguous one, between aigdrsion and the net gains from union
membership. In the literature on open-shop modelsveyed, for example, by Schnabel
(2003)—very few papers have explicitly incorporatedtions of risk aversion. These
contributions assume workers to be heterogeneotls r@spect to the valuation of a union-
provided good and do not allow for variations idiindual risk attitudes, as is also the case in
our analysis. We also analyse the effect of riskrgton on bargained wages which is, again,
theoretically indeterminate. The linkage betweeniradividual's level of risk aversion and
union membership status and the implications fdective bargaining outcomes are, therefore,
largely empirical issues. In this paper, we useadaeim the German Socio-Economic Panel
(GSOEP), a nationally representative longitudinaley, which contains a novel set of direct
measures of individual risk attitudes. To the l#sbur knowledge, no such investigation has

been undertaken to date. We find that a workerdeenmclined to be a trade union member the



more risk-averse he is. In addition, we analysectireelation between aggregated wages and
average risk preferences of union members. Oultsesuggest that an overall increase in risk
aversion contributes to wage moderation and prosnatgployment.

In summary, this paper makes three contributioirst,ft provides a theoretical analysis of the
impact of a worker's risk attitude on the propgngitjoin a union, and the consequences of this
for collective bargaining outcomes. Second, it &ffean explicit empirical test of the
membership effect of individual risk preferenceird, it provides evidence on the wage
effects of changes in risk preferences of union e The paper unfolds as follows: Section
2 sets out the model of endogenous union membership analysis features one open-shop
trade union and one firm. The framework is basedhen German institutional situation in
which there is no differential treatment of workacxording to union membership status. Thus,
a union wage premium or a lower dismissal probgbdannot help to overcome the free-rider
problem. Section 3 contains the description of da¢éa and our empirical specification. In

Sections 4 and 5 we present the empirical resultde Section 6 summarises.

2. Risk Aversion, Wage Bar gaining, and Endogenous Union M ember ship

Risk attitudes and labour market outcomes can kserk in a multiplicity of ways. To
investigate the relation between risk aversion #ade union membership we focus on the
employment risk, because excessive wage claimsessential ingredients of trade union
models. Given the absence of employment discrin@natue to membership in Germany, trade
union members and non-members face the same plibpabbeing employed or unemployed.
The risk attitude then describes how an individexluates the income variation due to the
different employment situations. In our settingthngtrictly concave utility functions and gross
incomes depending on the employment status, thatires payoffs are affected by trade union

membership because a membership fee has to be paid.

We choose such an approach for a number of readwsis: it is based on the previous
modelling of open-shop unions and allows us to ca@@nd relate our findings to those from
earlier contributions. Second, the empirical prexier risk we use in Sections 4 and 5 mainly
refer to variations in monetary payoffs. Conseqlyettie theoretical approach provides a close
match to the empirical application. Third, as iradéx above, our simple theoretical model
provides no clear-cut predictions regarding theaotf risk aversion on the incentives to join
a union. This ambiguity is aggravated in more elateoset-ups. An Occam's Razor argument

therefore also suggests focussing on the mosgktfarward channel of influence.



Membership Decision

To generate an incentive for joining the trade aonib is assumed that the union provides a
private good which each member consumes with cgytalet total utility be additively

separable in the utility from income and from tmvgte good. The utility from income is given
by w{1 —6i)/(1 —oj) for 0 <oj # 1 and by In w fowj = 1, where w represents the wage and

the constant individual Arrow-Pratt measure of tre& risk aversion. Our subsequent

exposition focuses on the casespft 1. The measure of relative risk aversion is disted on
the interval 6mjn + €, omax* €], € = 0. Increasing from ¢ = 0 mimics a general rise in risk
aversion. The effects of such a rise will be looktdater on. The utility from consuming the
private good can differ for employed and unemplowextkers and is denoted byr@nd ¢,

respectively, € CU > 0! Theoretically, no restriction on the relative miagde of C¢ and ¢!

is feasible.

The membership fee Gw, 0 < G < 1, of an employertkerds a linear function of the wage®w,
so that the disposable income amountsamo.= w(l — G). An unemployed worker receives

unemployment benefits b. As a member of the tradenuhe also pays a membership fee and

his disposable income equals Ob<< b < W. An employed (unemployed) non-member also
receives the wage w (benefits b). The probabilitst ta worker is employed equals N(w),
assuming a random draw from the population of altke&rs, the size of which is normalised to

unity. Hence, 0 < N(w¥ 1 also describes the employment level.

Worker i decides about membership, anticipating(dzgiilibrium) levels of union density and
wages determined subsequently, and taking intousxtdbe utility from the private union good,

the benefit level, and the membership fees. Workell join the union if the gain Z€j) from

doing so is positive. To ensure the existence efttade union, there is at least one worker for

whom Z@j) > 0 holds. Since the utility from the private omigood is assumed to be

independent of risk attitudes for analytical simyi, while the evaluation of incomes differs
across workers, risk attitudes affect the costarmbn membership only. As one consequence
there is a measure of risk aversion denoted lwhich makes a particular worker indifferent

between leaving the trade union and remaining in it

! The nature of this private good, which may considegal advice, the provision of insurance orgien plans at
lower prices than available elsewhere, or the giowi of job-related information, is irrelevant filve analysis and
will, hence, not be specified in detail.
2 This assumption is in line with the situation irf@any, where membership fees amount to 1% ofribEsgvage
for employed workers. The subsequent results extieredfee which is an increasing and weakly corfugxtion
G(w) of the wage w, 0 < G(w) <w, 1>G'>0,6'0.
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~1-0 1-o T1-0 1-o
2(c,...):= N(w){"i_0 +Ce- ";_0 } - N(w))h_0 +cU - 2_0 } =0 1)

The worker implicitly defined by equation (1) repeats the marginal member. The derivatives

of Z(o,...) with respect to wages (g and the marginal member's measure of relative ris

aversion (), are given by:

~1-0 _ ., 1-0 rl1-0 _,1-0
Zu = N'(W){W Wo o sceocu-P b } N(w)[vT/_O(l—G)—W_O} 2)
~1-0 .~ 1-o e “1-0,.% _,1-0 u
-W Inw +w Inw-C b Inb-b Inb+C
Zg = N(w) o - (- N(w)) o (3)

The consequences of higher wages or greater rel&hkaversion on the gain from trade union
membership are ambiguous. Empirically, a worker'gjavhas not been found to alter the
probability of union membership in Germany (see #stimates presented below and also
Wagner 1991, Fitzenberger, Ernst and Haggeney E@BGoerke and Pannenberg 2004). This
implies 4, = 0. The further theoretical analysis will make asehis finding to simplify the

exposition. The gain from membership varies withrtteasure of relative risk aversienn an

ambiguous manner because alters the utility differential from membership iboth

employment states differently. This ambiguity aridespite the fact that the utility®Gor CY)
from consuming the private union good is certanditve, and not subject to an employee's
risk attitude. More general assumptions on the reatf this good thus cannot clarify the
relation between union membership and risk avergmmn a theoretical point of view. Note for

later reference that if the gain from membershgesiwith risk aversion, implyingsZ> 0, all
workers characterised by; > o will benefit from membership so that the workerthwihe

highest measure of relative risk aversion will e first to join the union.

To relate our analysis to earlier contributions nibigt in Booth's (1984) seminal paper, the

membership decision is independent of risk attsutte a given wage. This is because an

employed worker's gain from membershif 8 also subject to risk aversion, and a non-
member is unemployed with certainty. In Moretor1898, 1999) set-up, a variation in risk
aversion is modelled as a change in the secondatiee of the utility function, holding

constant the first derivative. Since the membersleigision only depends on utility levels, it is
unaffected by risk attitudes. Finally, Oswald (1p&2esumes that the income of a union

member is higher than that of a non-member, bat, W > w holds, given full employment in



his set-up. In this case, the benefits from uni@miership decline with the measure of relative

risk aversion.

Wage Bargaining

The outcome of the wage bargain between the firm t#wedunion is determined by the
(symmetric) Nash solution. The union's preferencesgaven by those of the median member,

whose Arrow-Pratt measure of relative risk avergodenoted by.. The median member is
employed with probability N(w) and in this case abs wiH 1(A-p) +C® as payoff, while

he is unemployed with probability (1 — N(w)) anethreceivesbl M /(1—p) + cY. The trade

union's fallback payoff is defined by an unemployedrker's utility, so that the gain from
bargaining amounts to N(f®) Q = (lel_H —51_“)/(1—p)+Ce—Cu. The firm uses labour
as the only input, while the output price is nonsed to unity. Profit maximization leads to

oll/oN = 0, oIl/ow = -N(w) by the envelope theorem, aéid/ow := N'(w) < 0. The fallback
payoff of the firm is zero. The wage is consequedéfined by:

_Nw)w H@a-0)
- Q

2
V: —(N(;V)) +N'(w) =0 (4)

Subsequently, an interior solution is assumed,ymglV,, < 0, which yields a wage above the

full employment level, so that 0 < N(w) < 1. Thegeaeffect of an increase in the meagud
relative risk aversion of the median member is tthetermined by:
_Nw)a-G)w M pi M -y Wl H _plH

Vy = c®-chHinw - InW-Inb)J+———— (5)
" Q? = ) a-w?

The sign of ' is shaped by two effects: A greater relative askrsion lowers the gain W
from a higher wage in equation (4). Additionallyrise inp alters the median member's gain
NW)Q from bargaining. The overall impact is negative f§ > b and & > CU. This is
because the term in square brackets in (5) wiphdsitive for W= b and rise with “wfor C& >
CU. However, an unemployed worker's gain from consgnthe private good may exceed or
fall short of the gain for his employed counterpad that the sign of G- CY is indeterminate.
Relating our findings to those of previous conttibos, the negative wage and positive

employment impacts of higher risk aversion thathaee established in (closed-shop) collective

bargaining models have been derived, for exampleSéampson (1983), McDonald (1991),



Oswald (1982), and Blair and Crawford (1984) asl.wkhe employment result extends to a

setting in which the alternative income is endogedi(see Nickell 1990).

Comparative Statics

We start by looking at the impact of a rise in theasure of relative risk aversion of all workers
on the incentives to join a trade union. Subseduemte investigate the consequences for
wages. Because a change in the wage does nottladtgarobability of membership (that is,
since £y = 0), the membership curve is vertical in the waigpk aversion space. This implies

that the marginal trade union member—and, hencenudensity—are uniquely defined by

Z(o,...) = 0. In particular, if the intervabfjn + €; omax + €], € = 0, from which the measure

of risk aversion stems, shifts to the right becausses from zero te > 0 as depicted in Figure
1, the new marginal member will be characterisethieysame value of relative risk aversion as
the original onedo/de = 0)2 However, the level of risk aversion of the margimember will

be closer to the lower bound of the interval. Fgr=Z0, this effect is equivalent to an increase

in the number of union members. The result carubensarised as:

Proposition 1:

For 4, = 0 and Z > O, a general rise in the Arrow—Pratt measureetidtive risk aversion

raises trade union density.
Figure 1: Equilibrium Wage and Marginal Member iragé — Risk aversion Space — about here

Given Wy < 0 and assuming V< 0, the wage effects of a rise in risk aversieventheless

cannot be ascertained because the impact of aajlenerease in risk aversion on the median
member's measure of risk aversionis uncertain. The measugeis likely to increase with a
general shift of the distribution to the right (iipg ou/de > 0), because everyone becomes
more risk-averse. Therefore, the original mediamimer, prior to the general increase in risk
aversion, will be characterised by a greater lefelsk aversion subsequent to the shift of the
distribution. Theoretically, however, a fall incannot be ruled out (that i§/0e < 0). This is
the case since the identity of the median charlfjagelatively large mass of the distribution of
the measure of risk aversion lay to the left ofdhiginal marginal member but to the rightof
subsequent to the shift of the distribution, thedime member's risk aversion might decline.
This effect will not occur if the distribution isifly symmetric around the positions of the

original and new marginal member. Assuming, theefa uniform distribution, the median

% Our subsequent results will also hold if all waski the neighbourhood of the marginal and theiarethember
become more risk-averse, although not necessaritiidosame amount.
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member's measure of relative risk aversion equa#s[c + (omax *+ €)]/2. Accordingly, a

general increase also raisgs(0uw/oe = 0.5). In this case, the wage-bargaining curve is
unambiguously downward-sloping in the wage-riskreio@ space, as depicted in Figure 1.

Moreover, a general rise in risk aversion shifes Wage-bargaining curve downward fromg V
to V1. The wage effect is given by dw/d - VH/(ZVW). The employment consequences are

determined by the wage change. We may then sunmanaris

Proposition 2:

Assume |, < 0, that is, a negative relationship betweenntleelian member's measure of risk
aversion and the bargained wage. If, in additiqg,=Z0 holds and the Arrow—Pratt measure of

relative risk aversion is distributed uniformly,general rise in the measure of relative risk

aversion will lower the bargained wage and raisplegment.

Given the theoretical ambiguities underlying theg@sitions, the relationships between risk
aversion and (1) the individual incentives to beeamtrade union member and (2) collective
bargaining outcomes ultimately become empiricaliéss The multiplicity of possible effects

indicates, in addition, that a more sophisticatbdt is non-linear, specification of the utility

function, a more detailed treatment of the behavioti unemployed workers or of the

specification of the risk that workers face willtryeeld more precise predictions.

3. Data and Empirical Specifications

Data

In our theoretical model wages result from neguiret between a trade union and employer.
To capture this setting, matched employer—emplaata with detailed information on firms
and workers are desirable. However, the availaiplleeti employer—employee data sets for
Germany provide no information on individual ristitades, which is pivotal for our analysis.
Therefore, we utilise data from the German Socioremic Panel (GSOEP), a nationally
representative longitudinal survey of the resideatman population (Wagner, Burkhauser, and
Behringer 1993, SOEP Group 2001), containing a rexrobdirect measures of individual risk
attitudes, three of which we use. The 2003 surmeluded information on union membership,
while the 2004 survey contained the risk indicafoBur sample consists of full-time workers
with valid information on the relevant risk measuaed union membership from West and East

Germany. Self-employed persons, apprentices anill $g&rvants (‘Beamte’) are excluded.

* The data used was extracted using the add-on gack@EP Menu written by J. P. Haisken-DeNew (Haiske
DeNew 2005; http://www.soepmenu.de) and SOEP Mémg+ips written by J. P. Haisken-DeNew and M. Hahn.
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Moreover, in the regression analyses all resposdeith missing information on relevant
variables are dropped. Using NACE one-digit industiassifications, union density in our
sample ranges from 8% in the financial sector t&6G6 ‘mining and quarrying’, with an

average of 18.4%.

As argued above, the individual decision to joitraale union depends on wages, the income
when unemployed, the utility of the private goodowded by the trade union and the
membership fee. Hence, information on how individigk attitudes affect the evaluation of
monetary payments is required. To meet this remerd we first utilise a survey question
requiring respondents to indicate their willingndsstake risks in financial matters. This
willingness is recorded on an eleven-point scalevalue of zero (ten) indicates a total
unwillingness (willingness) to take risks. Secom#, employ a survey question corresponding
more closely to one of the standard lottery measwsed in experiments. In particular,
information is collected on an individual's investm choices, based on a hypothetical lottery
prize of €100,000. The questionnaire allows for gpportunities to invest these winnings.
More precisely, the respondent can purchase a m@skgt for €100,000, €80,000, €60,000,
€40,000, or €20,000 or can refrain from such amusatpn, with equal chances of doubling the
amount invested or losing half of it after two yea®ince the second measure is based on
explicit stakes and probabilities, it holds riskrgeptions constant across individualas a
check of robustness, we additionally employ a syipgestion on the willingness to take risks

in general.

The GSOEP risk measures have been validated inradeegperiments. Dohmen, Falk,
Huffman, Sunde, Schupp, and Wagner (2005) find d¢juastionnaire responses to the general
risk question are reliable predictors of actuak-teking behaviour in a field experiment with
representative subject pools. Moreover, answershéo general risk question are strongly
correlated with answers to the other two questidns.addition, Dohmen et al. (2005)
demonstrate that the best predictor of a specifitcame is the risk measure most closely
associated to the relevant context. Therefore, igecanfident that the GSOEP risk measures

are high-quality proxies for actual risk preferemaeour specific context.

Due to data availability we link the information orividual risk attitudes in 2004 with data on
union membership and its determinants measure@d8.2Hence, the crucial assumption of our

empirical work is that individual union membership 2003 does not alter peoples' risk

®> Within the expected utility framework, the hypdibel lottery allows calculating the Arrow—Pratt aseire of
relative risk aversiowj for each respondent (see, for example, Caliendssdh, and Kritikos 2007 or Guiso and
Paiella 2005). However, Belzil (2007) questions vaédity of such a measure based on lottery gaesti Since
our results do not depend on the valusjpfve only use the plain information.

8



attitudes until 2004. This requirement is consistesith evidence provided by Andersen,
Harrison, Lau, and Rutstrom (2005), Barsky, Judtemball, and Shapiro (1997), and Sahm
(2007) that risk preferences elicited from hypattadtiotteries in surveys are stable over time.

Empirical Specifications

Since we are interested in assessing the effeéhdividual risk attitudes on trade union

membership, we start with the following specificatiof a standard probit model:

P(Ui0s =1R 04s X 03 =P @ R ot B X 03 (6)
where U, ,,=1 if the individual is a union member (in 20033,,,is the relevant measure of

individual risk attitudes (in 2004)X; ., is a vector of control variables (also measure2dd3),

a, [ are (vectors) of unknown parameters aff) is the cdf of the standard normal

distribution. Estimated marginal effects and staddarors robust with respect to clustering at
the household level are documented.

As a first check of robustness, we address thenpiateendogeneity of our plain risk measures
and employ an instrumental variable probit estim@t@ooldridge 2002, 472-477). Individual

height is used as an instrument for individual redkitudes, since height (i) is plausibly
exogenous to the indicators of individual risk tattes and has a significant impact on
individual risk preferences, (ii) is not correlategth the error term in the union membership

equation, and (iii) has no direct impact on thelitkood of being a union member.

Both probit estimators require a distributional uasption to be made, i.e., a particular

normality assumption. However, there is no prioowledge on the validity of this assumption.

As a second check of robustness, we therefore gmalsemi-nonparametric estimator

originally suggested by Gallant and Nychka (1987 ased in applied work, for example, by

Gabler, Laisney and Lechner (1993), Gerfin (1996)d Stewart (2005). Essentially, this

estimator approximates the true distribution of #reor terms by a Hermite series. The
approximation can be expressed as the produckeafidhmal density and a squared polynomial
and thus nests the standard probit model of equ#fip It can be estimated by maximizing a
pseudo-likelihood function and usual test proceslwan be applied. We adopt the framework
proposed by Stewart (2004) to test the validitythed distributional assumption of the probit

model in our application and to estimate the patarsef interest.

The vector of control variables consists of thealisovariates that previous studies have found

to affect the probability of union membership inr@any: age, age squared, tenure, tenure

® See Stewart (2004) for a detailed descriptiothefdconometric specification.
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squared, and dummy variables for being a foreigoeing male, different firm size categories,
having completed an apprenticeship, having a usityedegree, being a member of a works
council, having preferences for the Social Demaci@arty (SPD) or the Christian Democratic
Parties (CDU/CSU), the father being self-employdiemw the respondent was 15 years old,
being a blue collar worker, the industry (NACE &t)iin which the respondent works, and the
state of residence (‘Bundeslard’Since we link data from the years 2003 and 2004,
longitudinal sample weights are calculated and ueeaccount for the design of the different

subsamples of the GSOEP as well as panel att(i¢cio?annenberg et al. 2004).

4. Results
Descriptive Evidence

Figure 2 shows the distribution of individual risktitudes in financial matters by union
membership status. Each bar in the histogramsateiahe percentage of respondents choosing
a number on the eleven-point scale, indicatingrtinilingness to take risks in financial
matters. The according reluctance is striking: 8&®all non-members and 91% of all union
members choose a value of five or less on the elpoet scale. Moreover, Figure 2 reveals
that union members are more risk-averse than nomists. Figure 3 corroborates this
impression with respect to the lottery measure: @4%ll union members and 54% of all non-
members do not invest a positive amount of the thgiiwal lottery prize in the risky asget.
With respect to general risk attitudes, Figure Althe Appendix) documents that 63% of all
workers choose a value of five or less on the elga@nt scale. However, for this measure we
do not observe significant differences in the stiions of risk attitudes for members and non-

unionists.

Figures 2 and 3: Union Membership and Risk Prefeesn about here

Regression Results

The descriptive evidence indicates that risk averss more prevalent among union members.
We therefore use the standard weighted probit Spaton to assess whether individual risk
attitudes have an impact on union membership. k®rstke of a more intuitive interpretation

we recoded the eleven-point scale of the two risdasares for our regression analysis in

" Descriptive statistics for all control variablee @resented in Table A2 in the Appendix.
8 Kolmogoroff/Smirnov tests reject the null hypotisesf equality of the distributions of risk attitesl for union
members and non-members at the 0.002 ¢ = 0.061) level for the financial risk (lottery) egtion.

10



reverse order, i.e., '0' indicating strong riskdoand '10' total reluctance to take risks.

Consequently, for all measures of risk a higheueahdicates greater risk-aversion.

As a preliminary exercise, we estimated regressatss including the log of the monthly gross
wage as covariate. Irrespective of the measurad¥idual risk aversion employed, we were
able to replicate previous findings by Wagner ()9%itzenberger et al. (1999), and Goerke
and Pannenberg (2004) that the individual grossewdaes not influence the probability of
membershig? Accordingly, the wage is not included in our mspecifications. In terms of our

theoretical model, the assumptiog, Z O captures the insignificant wage effect.

Table 1: Union Membership and Individual Risk Atdiés: Probit-Estimates — about here

Table 1 presents the estimated marginal effectsfaid standard errors for the three measures
of individual risk attitudes. Since our focus is the relationship between risk aversion and
union membership we do not discuss the parametienagss for the set of control variables.
They are in line with results from other studi&€€olumn 1 reveals that full-time workers who
are more risk-averse in financial affairs exhibisignificantly higher probability of being a
union member than their less risk-averse colleaglies marginal effects imply that someone
who switches from being extremely risk-loving (‘®)being extremely risk-averse ('10', after
recoding) in financial matters exhibits a roughfven-percentage-point higher likelihood of
being a union member than before. Given that tle®nditional mean of being a union member
is slightly above 18% in our sample, the size & #stimated marginal effect is remarkable.
Column 2 presents the estimates for the lotterysoneaof individual risk aversion. We observe
a significant increase of similar magnitude in {p@bability of being a union member if
someone decides not to invest a positive fractioim@ hypothetical prize in the risky asset. If
we use the more encompassing measure of indivitskahttitudes—instead of the one related
to financial matters or the lottery—we do not fiadignificant effect (column 4). This is in line
with evidence presented by Dohmen et al. (2005) @h@ontext-specific measure of individual

risk attitudes is the best predictor of actual vétar in that context.

Summing up, we observe a significantly positiveoaigion between individual risk aversion

in monetary affairs and the likelihood of being miam member. Hence, in terms of the

° With respect to the lottery measure, we do noehiavecode our variable, since ‘1’ indicates aregiment of
€100,000 and ‘6’ indicates an investment of €0.

19 Table Al in the Appendix documents the parametémates for a specification with the measure dhiidual
risk attitudes in financial matters.

1 See, for example, Fitzenberger et al. (1999),eRlierger et al. (2006), Goerke and Pannenberg Y2664
Schnabel and Wagner (2003). Only the significaptgitive effect of acting as a works council memtegresents
a new result. See Goerke and Pannenberg (200@yidence on the relationship between union memigeesid
works council membership.
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theoretical discussion in Section 2, an overaltease in risk aversion is accompanied by an

increase in union density, a finding which is cetemt with Proposition 1.
Checks of Robustness

The previous empirical specifications have assurtied the measures of individual risk
attitudes are not correlated with the errors in iembership equation. However, one might
argue that individual risk attitudes are endogen®is test for the potential endogeneity of
individual risk attitudes by means of the IV probgtimator, using the instrument ‘individual
height’, as described abo¥eWald tests indicate that we cannot reject the thgsis that the
relevant measures of risk aversion are exogetioHence, taking these results at face value,

there is no need for an IV specificatith.

As pointed out above, there is no a priori evidetheg¢ the normality assumption underlying the
probit models is appropriate. Performing likelihaadio tests comparing the log-likelihoods of
the probit and the semi-nonparametric specificatainthe union membership equation
described above indeed indicate that the normasigumption of the probit model might not be
upheld. Therefore, in Table 2 we additionally preégbe estimated parameters for the different

risk measures based on the semi-nonparametricfispéion ™

Table 2: Union Membership and Individual Risk Atdiés: Semi-Nonparametric Estimates
(SNP) — about here

The estimated parameters of the two measures nidiidl risk preferences on monetary issues
are significantly positive and similar in size tetestimated parameters of the standard probit
specification (not documented). Hence, relaxing tistribution assumptions of our
econometric specifications again leads to paranmeggmates which confirm the finding of a
positive correlation between individual risk aversiand trade union membership. Summing
up, there is substantial evidence that the proitalof trade union membership of German full-

time workers rises with their aversion to risk,tgadarly in monetary matters.

12 Height is a valid instrument in terms of signifitly negative parameter estimates for the two nisasures
based on the willingness to take risks in finanoialtters and in general in reduced-form specificatiwhere the
individual risk aversion measures are regressetiaight and the described set of control variabdesfirming
findings by Dohmen et al. (2005). The respectia& ®tatistics arg’(1) = 5.47 and¢®(1) = 3.96. There is no
significant correlation between height and the measf risk aversion based on the hypothetica¢igtt

13 The respective test statistics gf€l) = 1.76 ang’(1) = 2.06. These results are confirmed by thedtesistics of
the Rivers/Vuong test of exogeneity. See Wooldri(®p92, pp. 472) for a description of both tests.

14 Note, however, that the IV results (not documengeghin suggest a positive correlation betweerviddal risk
aversion and trade union membership.

15 The other parameter estimates are available fhenatithors on request.
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5. Further Correlation Analysis

The theoretical model shows that the degree ofaigksion of the median trade union member
has an impact on the bargained wage and, conségusmemployment. Our estimates indicate
that an overall increase in the degree of risk @igarraises the individual probability of union
membership and, ceteris paribus, leads to a riseiom density. Our preliminary estimates also
suggest 4 = 0 (see Table Al in the Appendix). As a consegaethe bargained wage will

decrease and employment increase ifQ0 holds, i.e., if there is a negative relati@ivieen

the bargained wage and the measure of risk aveo$ithe median member (see Proposition 2).

Due to the lack of matched employer—-employee dath wformation on risk attitudes, we

proceed in three steps to gain a crude grasp oigreof V. First, we generate a set of cell

dummies indicating combinations of union-specifidustry dummies (eight unions), whether
an individual lives in West or East Germany and d&#lser of three occupational qualifications
(low, medium, high). These 48 dummies mimic thegharing structure in Germany. Second,
we specify standard Mincer earnings regressiotiseaindividual level including these 48 cell-
specific dummies as well as the following covasatege, age squared, tenure, tenure squared
and dummy variables for being a foreigner, beindemdifferent firm size categories, having
completed an apprenticeship, having a universigyeks being member of a works council, and
being a blue collar worker. In a third step, we tise estimated parameters of the cell-specific
dummies and regress these adjusted average wageenifals on the cell-specific average risk
preferences of union members as well as on uniositye The observations are weighted by

the size of the particular cell. Table 3 documeésparameter estimates of the third sfep.

Table 3: Gross Wages and Risk Attitudes of Uniombtrs in Germany — about here

We observe significantly negative correlations lestw adjusted cell-specific (log) gross
monthly wages and both averaged measures of theidodl willingness to take risks in
monetary affairs! Our finding of a negative correlation is consistaith the assumption of
Vi < 0. Moreover, the parameter estimates reveal sitipe correlation between industry-

specific union densities and wages, but this catie is not significantly different from zero.

Our simple correlation exercise provides supporévielence for the two effects of individual
risk aversion in the theoretical model: higher @slersion is correlated with lower wages while
it also leads to a rise in union density, whichd®to increase bargained wages. This finding is

consistent with the interpretation that an increasendividual risk aversion changes the

% The correlation analysis is based on N = 43 olagiams, since we do not observe union membervéndells.
" Bonin et al. (2007) find a significantly negatieerrelation of individual wages and individual risteferences
for Germany.
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preferences of the median member, which unions tate account when bargaining over

wages and which ceteris paribus has a negativecihgoawages.

6. Summary

Why do workers belong to trade unions? Our theoabtinalysis is based on the assumption
that a union provides its members with an excluelagdod. This constitutes the gain from
union membership. We, furthermore, show that thetscof membership, namely the utility
losses resulting from the membership fee, vary wiie extent of risk aversion. As a
consequence, individual risk aversion alters thepensity to be a trade union member. Our
empirical findings support this prediction. Moreespically, using the German Socio-
Economic Panel (GSOEP), we find that the probabibf union membership increases
significantly and by a sizeable amount with indacat of individual aversion to risk. In a
collective bargaining set-up, a change in risk sieer will then have two effects. First, the
median member's preferred wage (and employmentpmé changes. In addition, the variation
in the level of union membership will alter the ntiey of the median member. Accordingly,
variations in risk aversion have wage and employnediects. A simple correlation analysis
suggests that wages may fall and employment maywith an increase in risk aversion of the
labour force. This empirical result is also coresistwith the interpretation that trade unions
provide insurance against income variations by cedu uncertainty (Agell and Lommerud

1992, Burda 1995), where the strength of this imsce motive depends on risk preferences.

The impact of individual, direct measures of ristersion on the individual decision to become
a trade union member has not been analysed préyidBsce our information relates to
Germany, it will be interesting to see whether thisitive correlation between risk aversion
and union membership is also robust to other systemindustrial relations. The wider
implications of such a positive relationship—foramorganising campaigns, for the preferred
degree of centralisation in bargaining, for thesiattion between product and labour market
imperfections, and for the role of trade unionsngsirance mechanisms in open-shop settings,

to cite only a few examples—uwill be important tapfor future investigation.
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Figure 1: Equilibrium Wage and Marginal Member ira§fé¢ — Risk Aversion Space
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Figure 2:

Union Membership and Risk Preferences in Germany

—financial matters—
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Table 1: Union Membership and Individual Riskitities in Germany

-Probit Estimates

ME /s.e. ME/s.e. ME/s.e.
Risk Aversion_finance 0.007* - -
(0.003) -- --
Risk Aversion_lottery - 0.013* -~
-- (0.006) --
Risk Aversion_general - -- -0.003
-- -- (0.003)
Blue_collar 0.124** 0.125** 0.129**
(0.020) (0.019) (0.020
Father_self-employed -0.051* -0.057* -0.054%
(0.021) (0.020) (0.020
Prefers SPD 0.105** 0.103** 0.101**
(0.022) (0.021) (0.021
Prefers CDU/CSU -0.046** -0.047** -0.050**
(0.016) (0.016) (0.016
Member of works 0.364** 0.360** 0.359**
council (0.044) (0.043) (0.043
Tenure 0.010** 0.010** 0.010**
(0.002) (0.002) (0.002
Tenure (sqrd) -0.000*  -0.000* -0.000*
(0.000) (0.000) (0.000
Apprenticeship 0.017 0.017 0.016
(0.026) (0.025) (0.025
University degree -0.042 -0.041 -0.044
(0.027) (0.027) (0.027
Firm size: 20c X < 200 workers 0.095** 0.094** 0.094**
(0.027) (0.027) (0.026
Firm size: 20G X < 2000 workers 0.189** (0.185** (0.186**
(0.033) (0.033) (0.033
Firm size: X> 2000 workers 0.256** (0.253** (.251**
(0.035) (0.035) (0.035
Male 0.029 0.027 0.020
(0.016) (0.015) (0.016
Foreigner 0.016 0.016 0.020
(0.028) (0.028) (0.028
Age 0011 0.01f 0.011
(0.006) (0.006) (0.006
Age (sqrd) -0.000 -0.000  -0.000
(0.000) (0.000) (0.000
Industry dummies & state yes yes yes
dummies
Wald_X 547.2** 547.0** 551.5**
N 5369 5370 5372

Source: SOEP 2003-2004. Longitudinal wesgire used.

ME/s.e.: marginal effect/standard error. Raitatiandard errors also allow for
clustering at the household level.

Wald_X: Wald test with HO: no joint signifince of all regressors. (df=45)
Significance levels: ** (0.01), * (0.05), + (0.10).
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Table 2: Union Membership and Individual Riskitities in Germany
- Semi-Nonparametric Estimates (SNP) -

Risk Aversion Risk Aversion Risk Aversion
_finance _lottery _general
a 0.035* 0.067* -0.008
(s.e.) 0.017 0.033 0.015
LR D 17.1** 15.5** 14.4**
Wald X | 877.4** 953.0** 900.6**
N 5369 5370 5372

Source: SOEP 2003-2004. Longitudinal weightsuemed.

a . Parameter estimate of particular risk measure.

s.e.: standard error.

Robust standard errors.

Significance levels: ** (0.01), * (0.05), + (0.10)

Hermite polynomial is of order 3, i.e., three ditdial parameters are estimated.
Set of covariates is identical to specificatiom3 able 1.

LR_D: Likelihood-Ratio test of Probit-Model agatirf@\P extended model. (df=1)
Wald_X: Wald-Test with HO: no joint significancé all regressors. (df=45)

Table 3: Gross Wages and Risk Attitudes of UNtambers in Germany

ME/s.e. ME/s.e. ME/s.e.
Risk Aversion_finance cell -0.130* -- --
(0.052) -- -
Risk Aversion_lottery cell -- -0.196* --
- (0.094) -
Risk Aversion_general_cell - -- -0.012
- - (0.036)
Union density_cell 0.006 0.006 0.005
(0.005) (0.005) (0.005)
N 43 43 43
R 0.16 0.12 0.03

Source: SOEP 2003-2004. Cell-specific weightsapmied.

OLS-Regression of cell-specific average log groestimy wages on a cell-
specific average of individual risk aversion ofamimembers, cell-specific
union density, and dummies for cell-specific averggalifications.

Significance levels: ** (0.01), * (0.05), + (0.10).
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Appendix

Figure Al:
Union Membership and Risk Preferences
—general-
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Table Al: Union Membership and Individual Riskitdes in Germany
- Probit Estimates

ME / s.e.
Risk_finance 0.007*
(0.003)
Log (gross wage) -0.028
(0.025)
Male 0.043*
(0.017)
Foreigner 0.002
(0.028)
Age 0.011
(0.006)
Age (sqgrd) -0.000
(0.000)
Tenure 0.012**
(0.003)
Tenure (sqrd) -0.000*
(0.000)
Apprenticeship -0.008
(0.027)
University degree -0.050
(0.028)
Prefers SPD 0.106**
(0.022)
Prefers CDU/CSU -0.048**
(0.017)
Blue_collar 0.110**
(0.022)
Father_self-employed -0.030
(0.022)
Firm size: 2 X < 200 workers 0.099**
(0.028)
Firm size: 20G X < 2000 workers 0.198**
(0.035)
Firm size: X > 2000 workers 0.255**
(0.038)
Member of works council 0.355*
(0.047)
Industry dummies & state dummiges yes
N 4881
Wald_X 500.2**

Source: SOEP 2003-2004. Longitudinal weightsused.
ME/s.e.: marginal effect/standard error.
Robust standard errors also allow for clusterin
at the household level.
Wald_X: Wald-Test with HO: no joint significamc
of all regressors. (df=45)
Significance levels: ** (0.01), * (0.05), + (0.1)
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Table A2: Descriptive Statistics of Covariates

Variable Mean Std. Dev.
Male 0.631 0.482
Foreigner 0.078 0.267
Age (in year9 41.089 10.75
Tenure {n year9 10.512 9.666
Apprenticeship 0.658 0.474
University degree 0.212 0.409
Prefers Social DemocratSPD 0.191 0.393
Prefers Christian Partie€pPU/CSU 0.185 0.388
Blue collar worker 0.367 0.482
Father was self-employed 0.101 0.302
Firm size: 2 X < 200 workers 0.305 0.460
Firm size: 20G& X < 2000 workers 0.247 0.431
Firm size: X> 2000 workers 0.235 0.424
Member of works council 0.040 0.197
Schleswig-Holstein 0.033 0.181
Hamburg 0.025 0.156
Lower Saxony 0.085 0.279
Bremen 0.007 0.087
North Rhine-Westphalia 0.219 0.414
Hesse 0.065 0.247
Rhineland-Palatinate, Saarland 0.054 0.226
Baden-Wuerttemberg 0.134 0.341
Bavaria 0.160 0.366
Berlin (East) 0.015 0.122
Mecklenburg / Western Pomerania 0.019 0.139
Brandenburg 0.030 0.173
Saxony-Anhalt 0.029 0.169
Thuringia 0.034 0.182
Saxony 0.055 0.229
Mining / quarrying 0.011 0.108
Manufacturing 0.004 0.067
Electricity / gas/ water supply 0.320 0.466
Construction 0.014 0.119
Wholesale and retail trade/ repair 0.067 0.250
Hotels / restaurants 0.120 0.325
Transport, storage / communication 0.022 0.146
Financial intermediation 0.059 0.236
Real estate / renting / business 0.054 0.227
Public administration/ defence 0.082 0.275
Education 0.056 0.231
Health / social work 0.038 0.193
Other services / Private households 0.106 0.308
Individual height (cm) 174.297 9.116

Source: SOEP 2003-2004. Longitudinal weightsused. N=5908.
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