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Abstract

Firms may underinvest in local environmental protection even from the private viewpoint of
its owners and employees, but works councils may help mitigate this problem. We show that
increases in environmental investments when councils are present could be employee-led,
firm-led, or jointly-led. We test these alternatives with German panel data using a random
effects probit model, and find a strong and robust relationship between investments in
improving local environmental quality and council activities. This effect is largest and most
significant when the council is active in environmental matters, and when management views
employee participation as productive. With the exception of product innovation, we generally
do not find analogous effects on investments that reduce environmental impacts more remote
from the workplace, or for other types of investment. We conclude that the higher
environmental investments in establishments with councils are largely employee-led or
jointly-led; but the significant effect of management attitudes toward participation suggests
that genuine management-employee cooperation and the tradeoffs it implies is taking place.
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I. Introduction

This paper examines the impact of works councils on environmental investment by firms at the

establishment level. These councils have been defined as “ institutionalized bodies for

representative communication between a single employer... and the employees... of a single plant

or enterprise”  (Rogers and Streeck, 1995, p. 6). This definition excludes conventional unions,

quality circles and similar nonrepresentative participation, as well as most employee

representation at the board level. Economic studies on works councils usually focus on the

impact of works councils on firm productivity (FitzRoy and Kraft 1987), profits (Addison,

Schnabel and Wagner 1996, Addison and Wagner 1997), dismissals, quits and hirings (Frick and

Sadowski 1995) and the use of performance pay (Heywood, Hübler and Jirjahn 1998, Heywood

and Jirjahn 2001). While councils might have additional effects on other aspects of firm

performance and social welfare, the literature to date has not well recognized these aspects.

Vanek (1970, 1971) suggested that firms with substantial employee voice may invest more in

pollution abatement than conventional firms, even though employees have to pay for it through

reduced wages.1 Dreze (1976) and Dreze and Hagen (1978) derived related welfare benefits of

employee voice in reducing occupational hazards in a general equilibrium setting. However, the

role of councils in solving local environment underinvestment has not been examined, and little

analytic treatment of employee voice in providing investment cooperation has been available.

Our study is the first to address the involvement of works councils in environmental investments.

We investigate different kinds of environmental investments, which may have different

effects for workers' and firm owners' utilities. Some environmental problems are workplace

related, and thus correspond to what is usually termed workplace hazards. Several studies look at
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compensating wage differentials for job risks and adverse health effects related to the production

activity (see e.g. Kim and Fishback (1999), and Siebert and Wei (1994)). Wage compensation is

often determined through bargaining between unions and firms. Weil (1999) shows that

mandated institutions may supplement the role played by unions in the enforcement of workplace

regulations. Firms and workers may also be concerned with environmental impacts on locations

away from the workplace, such as where workers or customers live, or that may have an effect on

public relations or political scrutiny. To date, no empirical study has addressed the role of unions

or cooperative arrangements such as works councils in solving external environmental impacts,

for which employees and firm owners may have different interests depending on the type of

environmental impact present and the distribution of its effects.

In this paper we consider three possible cases: First, workers prefer environmental

investment to reduce occupational health problems or to reduce regional pollution affecting their

families, but internalizing external effects is not profitable for owners. Second, management

prefers environmental investment because it has positive productivity effects or public relations

benefits. Third, both parties prefer environmental investment, though perhaps at different levels.

We draw on the works council and codetermination literature, as well as recent bargaining

literature, to show why there may be in all three cases underinvestment in pollution abatement

activities even from the private point of view of the firm’s owners and employees. Works

councils may be an instrument for firms to implement investments or changes in organization in

cases of imperfect contracts and concerns about opportunism. They may provide a credible

institution because they can simultaneously influence investment activities and information flow,

and thereby jointly allow for the interdependent effects of wage bargaining (alternatively effort

bargaining) and bargaining on environmental or other investments.
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Similarly, McCain (1980) has argued that without codetermination or works councils,

management and employees cannot bargain over all relevant working conditions or all

dimensions of work effort. As a result, workplace characteristics over which bargaining is not

feasible are determined unilaterally by one of the parties, and the resulting outcome may be

Pareto inefficient. McCain developed a partial equilibrium model in which works councils make

it feasible to bargain over these conditions, improving welfare.

To date, there has been almost no empirical evidence for the relationship between employee

voice and environmental investment. Smith (1993) presents indirect evidence based on attitudinal

responses of employees in U.S. firms with varying levels of employee participation, but argues

that a revealed preference approach is needed. This paper provides revealed-preference based

empirical evidence, using panel data from a random sample of manufacturing establishments in

the state of Lower Saxony, Germany, to test hypotheses about the relationships between

environmental investments, other forms of investment, and works councils. We examine the

different implications of the employee-led and firm-led cooperative investment hypotheses, using

data on environmental and other investments to help discriminate between them. 

The empirical analysis is based on data from manufacturing establishments for the years

1993-1996. The analysis employs a random effects probit model. We find that the presence of a

works council has a significantly positive effect on environmental investments. However, this

effect is generally found only for investments that affect the workplace and the local community

environment. There is no or little effect from councils on environmental ‘friendliness’ of firms’

products, or on general innovations. Moreover, we find that councils that are ‘active’ in

environmental matters have a substantially stronger effect than other councils. We also find that

the positive effect of councils on environmental investments is substantially stronger when
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management considers employee participation to play a productive role in the firm. We conclude

that the positive effect of councils on environmental investment is largely due to employee-led or

jointly-led cooperative investments. 

The remainder of the paper is organized as follows. The role of works councils in Germany

is described in Section II. In Section III, we examine sources of underinvestment in local

environmental quality, and develop the alternative scenarios of employee-led, firm-led, and

jointly-led environmental investments. Section IV presents the data and results from the

empirical analysis, and section V offers our conclusions.

II. Works councils and their potential role in Environmental Investments in Germany

In Europe, works councils have emerged from legal mandates. Germany, Norway, Denmark,

Sweden, Austria, and the Netherlands require that workers have elected representation in

Councils as well as at the board levels, while most of the remaining West European countries

(excepting Britain) mandate Councils, though not board representation (see Rogers and Streeck,

ed., 1995). In 1994, the European Union (EU) introduced regulations requiring European Works

Councils for large and transnational firms. 

In Germany, the Betriebsverfassungsgesetz, or Works Constitution Act (WCA), provides for

the rights of employees to elect representatives to works councils (Betriebsräte) to jointly

determine with management most aspects of workplace organization and activities. Note that

employee involvement through works councils is entirely separate from the system of board-level

co-determination, under legislation revised and expanded in 1976 (FitzRoy and Kraft 1993,
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2000). The WCA was introduced in 1952 and reformed in 1972 and 1989. All firm

establishments with more than 5 employees are covered, though as a rule, the requirement that

firms form councils has been enforced only when a complaint is filed that employees have

requested the creation of councils. Hence, works councils are not present in all eligible

establishments (Addison, Schnabel and Wagner 1997). The WCA provides for a high level of

employee participation in all aspects of company planning, policies and operations. On some

issues, councils have the right to information and consultation, in others a veto power over

management initiatives, in still others the right to co-equal participation in the design and

implementation of policy. For example, prior consultation with the council is necessary before

the dismissal of any employee; employees have a right to continued employment until a judicial

resolution or a settlement with the council is reached. For manpower planning and hiring new

employees, the works council has only the right to be informed and make recommendations.

Special activities such as employee questionnaires must have the approval of the works council.

The works council must be informed of all important financial matters, including "the economic

and financial situation of the company... the production and investment programs, rationalization

plans, production techniques and work methods, especially the introduction of new work

methods," plant closings, "changes in organization," and "any other circumstances and projects

that may materially affect the interests of the employees of the company." With the revisions to

the WCA in 1989 works councils gained enhanced consultation rights regarding the introduction

of new technology.

While there is no explicit reference to environment, there are specific provisions for full

rights of codetermination regarding occupational health and safety. Moreover, workers have the

explicit right to be informed about any investment or other financial matters that might affect the
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employees. This formulation would clearly affirm the right to be informed in advance of any

investments affecting the environmental impact of the firm, and would certainly appear to be

supportive of the right to participate actively in decisions about their characteristics and scope.

Additionally it can be argued that works councils can leverage their codetermination rights in

other decision areas in order to bargain over environmental protection. Similarly, employees may

trade off influence in a field covered by the WCA, but in which employees are less interested, for

influence in an area not explicitly covered, such as environmental investments.2 Therefore, it is

clear that Councils participate actively in decisions concerning investments in new technologies

(e.g., Wever, 1994).

In sum, works councils generally address a much broader set of decision areas beyond

environmental matters, including working conditions and protection of firm specific human

capital; and therefore a request for a works council by employees is generally separate from

subsequent bargaining over environmental matters. However, if a works council is present, it is

reasonable to assume, that the council can influence decisions about environmental investment.

In our sample, we find that about 1 in 6 works councils are actively involved in environmental

matters.

III. Local Underinvestment in Environmental Quality and Works Councils

It is well known that in the presence of transaction costs, the Coase theorem fails, and firms

generally invest too little in environmental protection from the social viewpoint. It is less well

appreciated that in the presence of transaction costs and other employment contract rigidities,
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firms may even invest too little in environmental protection, on a willingness-to-pay basis, from

the internal viewpoint of its own managers and employees. In this section, we argue that there are

likely to be market failures in environmental investment within a firm, which works councils

may help to mitigate (one of the hypotheses tested in this paper). We consider both the workers’

perspective and the employer’s perspective.

a. Employee-Led Environmental Investments

There are two ways workers can be affected by environmental hazards caused by the firms in

which they work. First, environmental hazards might contribute to ill health within the workplace

during hours of work; specifically, it may affect occupational health. Second, workers and their

families who live in the vicinity of the firms may suffer from regional pollution outside the

workplace. These effects have tangible costs to employees, which in principle they may be

willing to pay to abate. Costs of this type of hazard are likely to be felt less by owners, who may

not live in the region, or if they do, are more able to afford housing that is not downwind or

downstream of the plant. Note that in this framework employees would not be expected to have a

greater interest in investments affecting geographically more diffuse impacts, such as product

safety or reductions in greenhouse gas emissions. In such cases, only a small part of the impact is

felt locally. Thus there is no claim implied that employees have stronger preferences for

environmental investments than employers or managers per se. In fact, if top management is

more concerned with general public relations at the corporation-wide level, they may have

stronger preferences over product safety, greenhouse gas reductions, or other more diffuse

impacts than nonmanagerial employees. Of course, ordinary workers also share a stake in the

long-run financial wellbeing of the firm and its trademarks and reputation as a whole. However,
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they may be more interested in conditions in the plant (establishment) where they work, which

may after all be sold to another firm; and in their local community, in which case a larger fraction

of the benefits from environmental investments would directly impact their own welfare.

Letting yi denote worker i’s income, ei denote worker i’s effort, and X denote investments

in reductions of environmental hazards, the utility function Ui of worker i among N possibly

heterogeneous employees is given by:

(1) X),,e,y(UU iiii =  i = 1,...,N,

with ∂Ui/∂yi > 0, ∂Ui/∂ei < 0. The firm's profit is:

(2) π  = Q(X,  E y C(X)ii=1,...,N
)− −∑

where Q is output, C(X) the cost of the environmental investments with C'(X) > 0,  C''(X) 0≥ ,

and E is the sum of efforts:

E = ei
i=1

N

∑ .

In this section we consider the case of employee-led investment. This case is characterized by

∂Ui/∂X > 0 and ∂π/∂X < 0. The employer’s preferences for environmental investment depend on

Q(.) – C(X). It may be argued that environmental investments internalize external costs, so that

they would (on the margin) reduce profits as well as conventionally measured productivity, even

as social welfare would generally (on the margin) increase. Therefore, environmental investments

would impose net costs on the employer. In this case workers who gain utility from

environmental protection have to pay for it through lower wages or higher effort. In equation (1)

we consider environmental protection as a workplace public good. Assuming that an aggregation

method is available, equating the sum of marginal rates of substitution with the marginal rate of



9

transformation between wages and pollution abatement implied by constraining the firm’s profit

not to fall below a given level, yields the locally efficient solution:

(3)
∂ ∂
∂ ∂

∂π ∂
∂π ∂

U X

U y

X

y
i

i ii=1

N

j

/

/

/

/∑ =

with ∂π ∂/ y j = −1 (j = 1, ...,N). Similarly, we may find the tradeoff between effort and

environment, as 

(4)
∂ ∂
∂ ∂

∂π ∂
∂π ∂

U X

U e

X

e
i

i ii=1

N

j

/

/

/

/∑ =

with ∂π ∂ ∂ ∂/ e Q(.) / Ej =  (j = 1, ...,N).

     y*

Figure 1a                                                            Figure 1b
Employee-Led Investment     Employee-Led Investment
Income-Public Good Tradeoff     Effort-Public Good Tradeoff 

In Figures 1a and 1b we show these tradeoffs. X  is the minimum level of environmental

investment/protection required to comply with the (environmental, labor, or other) law. In figure

1a, y  is the collectively bargained wage or the reservation wage that workers receive elsewhere;

π

W

W*

X

y

X*

π

W

W*

X*

e

XX

y

e*

e

X
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π  is the corresponding profit level, and W  is the workers’ welfare. Workers would maximize

their welfare function at the point (y*, X*). Employers and workers could be better off by

bargaining an income y* < y y<  and an environmental investment X < X X *<  at or below π

and at or above W . Alternatively, they can bargain over effort. In Figure 1b, e  is a baseline

effort level that is assumed to be verifiable. Employees and owners could be better off when they

bargain an effort level e < e < e* and environmental investment X < X X *<  at or below W  and

at or above π .

Although workers are willing to trade off wages or effort for reduced pollution by the firm,

even a locally efficient solution like that given by equation (3) and (4) may not be implemented

without a works council. First, as Dreze and Hagen (1978) have shown, it may be impossible

for workers to express these preferences through the market through hedonic wages in general

equilibrium. Thus, in general, competitive profit maximization does not imply an efficient

choice of working conditions.3

When the price mechanism fails to express worker preferences why don’t workers directly

communicate their preferences to the management? One problem is that, as seen in (3) and (4)

above, environmental protection is a workplace public good.4 As Freeman and Medoff (1984)

argue, the individual-voice mechanism is not effective in the case of workplace public goods.

First, there is a positive external effect of individual voice because other workers gain from

individually negotiated improvements in working conditions. Put differently, there is a free rider

problem, as with any other public good. Second, any bargaining costs are imposed on the

individual worker. Each worker would have to collect data to support his or her views, and incur

costs of verifying any claims made by management. Therefore a collective voice institution may
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in general be necessary to communicate worker preferences to the managers. In Germany works

councils exert this collective voice role (FitzRoy and Kraft 1987; Frick and Sadowski 1995).

Moreover, transaction costs and coordination problems might prevent management from

bargaining efficiently with each worker. On the one hand, without coordination, it will be

difficult for an individual worker to know the extent to which his or her preferences are shared by

other employees. Even if it is known that preferences are shared, to implement a technology

preferred by workers, it might be necessary for each worker to invest in strongly complementary

skills. These could be specific skills having little value if the firm doesn’t make the investment in

the new technology, or if other workers do not make parallel human capital investments. 

In addition, potential commitment problems are present. This is especially likely when the

firm bargains with each worker and transaction costs prevent the parties from writing an explicit

contract for each worker. In this case workers might fear the employer’s ex-post opportunism

(Dow 1987; Smith 1991; Askildsen and Ireland 1993; Freeman and Lazear 1995). Even if there

are no free rider problems, workers may not be willing to reveal their preferences when they fear

other uses of the revealed information by the employer. For example, workers might fear the loss

of jobs due to technological change. Or, they may fear that management might not make agreed

environmental or other investments ex post, by claiming that the workers didn’t exert enough

effort or maintain some other part of the agreement that may be difficult to verify. Providing

works councils with codetermination rights is one mechanism for building cooperative and

trustful industrial relations. Of course, under some circumstances repeated games and reputation

concerns can solve the commitment problem (Bull 1987; Baker, Gibbons and Murphy 1994).

However, the reputation mechanism may not work, because of high discount rates.5 Councils

provided with veto rights can protect the workers’ interests even if an employer does not care
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about her reputation. Moreover, the reputation mechanism will not work, if employees do not

have enough information to verify whether or not an employer behaved honestly (Kreps 1990).

This suggests that the comprehensive information rights of the works councils and the reputation

mechanism may be complementary.

The above arguments imply that there exist not-very-restrictive circumstances under which

the market may be unable to induce workers to reveal and aggregate their preferences for

environmental protection and to contract an explicit or implicit agreement reflecting those

preferences with the employer. Without a works council workers and employer may get stuck in

a situation characterized by an environmental underinvestment. This situation is depicted in

figure 1a by the point (y,  X) , respectively (e,  X)  in figure 1b. Works councils may help to

overcome the market failures in environmental quality by providing a channel for communication

between workers and management and by creating trust and loyalty. Therefore, works councils

may facilitate bargaining over environmental quality. This results in an environmental investment

X  < X < X*.

b. Firm-Led and Jointly-Led Environmental Investments.

In an alternative scenario we may assume that, up to some point, environmental investments may

have a positive productivity effect on profitability, through increased productivity as in equation

(2), or some other channel including public relations benefits that may lead to an increase in

revenues or a decrease in costs.6 In such cases, management may prefer a positive level of

environmental investment, even if the regulatory constraint does not bind. Thus, in this case we

assume that ∂π/∂X > 0 (∂ ∂Q(.) / X > C'(X)) up to some level and that ∂π/∂X < 0

(∂ ∂Q(.) / X < C'(X))  beyond this level, as reflected in Figures 2 and 3. For a given worker
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income and effort level the profit maximizing environmental investment X* (for an interior

solution) is given by the first-order condition ∂ ∂Q(.) / X C'(X) = 0− . This situation is depicted

for income and environmental investment.7

Figure 2                                                            Figure 3
Firm-Led Investment Jointly Led Investment

In Figures 2 and 3 above, X  is the minimum level of environmental investment required

to comply with the law; y  is the reservation wage (or the collectively bargained wage if

applicable); π  is the corresponding profit level; and U  denotes the workers’ welfare. Note that

the firm’s iso-profit curve, π , has its maximum at X*. Up to X* employers would be willing to

pay for a higher environmental protection through higher wages, if necessary, to ensure that

workers cooperate with technological change.

Figure 2 depicts the firm-led investment case, in which workers value only income,

treating environmental protection as a neuter good at least in the relevant range. In principle, if

the investment caused some disutility due to unpleasant working conditions, the investment

could also be viewed as a bad. Given the restriction that the firm receives its reservation profit

πW

W*

XX X*

π

W

W**

X X**

y

X

y

X*

~π

y

y*

y

y**

~π

~
W
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workers would maximize their welfare at the point (y*, X*). Conversly, given the restriction that

workers receive their reservation utility the firm would maximize its profit at the point ( y , X*).

The respective profit is depicted by the iso-profit curve ~π . As before the parties could be better

off when there is a possibility to bargain over income and environmental protection: y < y y*<

and X < X X *< . Note that employee incomes resulting from the bargaining process over

environment and incomes are higher when we consider positive productivity effects of

environmental investment.

The incomplete contracting arguments above can also be applied to the case of employer-led

investment. If information about potential firm performance-enhancing environmental

innovations are in the hands of the employer, employees might have an interest in sabotaging

these investments when they fear that such innovations might have other effects such as

adversely affecting bargaining power. However, if the information is in the hands of employees,

they may not wish to reveal it due to fear of management opportunism. For example, the

information might reduce employee bargaining power, or facilitate changes that reduce

employment or have other consequences that employees view as against their interests (Dow

1993; Freeman and Lazear 1995). Therefore, bargaining over environmental investment is more

likely when a works council is present, if it is perceived by the employees as protecting their

interests.

Figure 3 depicts jointly-led investment. To a significant degree the parties share a common

interest in investment, up to the level X*. Holding effort and income constant the workers’

welfare and the firm’s profit would increase to 
~
W  and ~π  when the firm invests in environmental

protection up to X*. At ( y , X*) social welfare, profits and productivity are increased. It might
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seem that in this situation works councils are not necessary for the aggregation of preferences and

for bargaining over environmental investment. However, the above arguments indicate that also

in this situation commitment problems are possible; when workers fear management

opportunism (e.g. the loss of jobs due to process innovation), they may find it in their interests to

refuse cooperation. Moreover, workers prefer to extend environmental investment beyond X*.

Workers would maximize utility subject to the given profit level, π , at the point (y**, X**).

Although environmental investments might still have positive productivity effects

( 0 < ∂ ∂Q(.) / X < C'(X) ), the strong preferences for environmental investment result in partially

conflicting interests between workers and the employer regarding environmental investment, and

so the aggregation of preferences and bargaining are of greater importance. In sum, employers

and workers could be better off by bargaining an income y** < y y<  and an environmental

investment X < X X **<  at or below π  and at or below W .

IV. Empirics

We may derive three hypotheses from the theoretical considerations. The first is the employee-led

environmental investment hypothesis: Workers prefer environmental investments, but

internalizing external effects is not profitable for owners; or management may behave

opportunistically once workers become committed to tradeoffs to gain these investments. The

works council provides a “voice institution”  enabling the aggregation of preferences and

subsequent bargaining over tradeoffs for environmental investment. The second hypothesis is

that of firm-led environmental investment: Management prefers environmental investment; and
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the works council then provides a mechanism to successfully implement these investments. The

third possibility is the jointly-led investment hypothesis; both parties prefer environmental

investments, though perhaps at different levels, but they need a mechanism for cooperation to

successfully implement them. In each case the works council enables the introduction of

augmented environmental protection, although the underlying reasons for this differ.

a. Data Set and Variables

The empirical analysis is based on four waves (1994-1997) of a panel study (Hannover Panel) of

manufacturing establishments in the German federal state Lower Saxony (Brand et al. 1996). The

population consists of all manufacturing establishments with at least 5 employees. The sample is

stratified according to firm size and industry. The data were collected on the basis of a

questionnaire in personal interviews with the owner, top manager or head of the personnel

department. The number of firms taking part in the panel study declined from 1,025 (1994) to

849 (1995), 721 (1996) and 709 (1997).

The data set includes detailed data on profit sharing, work organization and employee

motivation. In particular it includes data on works councils and on environmental investments;

and it provides numerous control variables. Further, firms are asked whether the Council is active

in making decisions about “environmental protection questions.”  This is one of our key variables

for considering the impact of the Council. In addition to questions directly concerning the

Council, there are questions that should cast light on the strength of its role within the

establishment, as what might be termed “Council complements” . The survey asks management

attitudes on motivating employees by strengthening employee involvement in decision making.
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When this answer is coupled with the presence of a Council, this may be taken as a potential

indicator of the strength of its role.

As independent variables we consider, alternatively, WOCO, indicating the presence of a

works council, and ACWOCO, indicating the presence of a works council that is ‘active’ in the

field of environmental investments. We also consider the variables WINVOLV and WNOVOLV,

which indicate, respectively, whether management considers employee participation as ‘good’ or

‘bad’ for decision making in the presence of a council. Finally, we use the variables ACINVOLV

and ACNOVOLV, which indicate, respectively, whether management considers employee

participation as ‘good’ or ‘bad’ for decision making in the presence of an ‘active’ council.

The data set is also unique in that it offers a range of information about types of

environmental investments. Table 1 in Appendix presents the descriptive statistics of all

variables used. Our dependent variables include responses to questions concerning existence of

investments which would reduce pollution or improve the environment. ENVDUM is a dummy

variable that takes the value of 1 if the establishment invests in measures to “ reduce its

contribution to environmental pollution”  and 0 otherwise. ENV1-4 are dummy variables that

take the value of 1 if the establishment invests (for the purpose of reducing environmental

pollution) respectively with 1) improvement of an existing production process or introduction of

a new one, 2) down-the-line technology, 3) waste management/recycling, and 4) employees’

education ‘to increase their environmental consciousness.’ Finally, ENVPROD is a dummy

variable equal to 1 if the establishment introduces new ‘environmentally-friendly’ products.

Some dependent variables such as ENVDUM and ENV1-4 are workplace related, or relevant for

the vicinity of the production unit, whereas others such as ENVPROD are more related to the

products provided by the establishment. To sharpen the interpretation of our results, we also
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investigate the effects of works councils on general innovative activities in products or

production processes, given respectively by INNOV1 and INNOV2. Informations on

environmental investments and innovations are available in each wave and refer to the years

1993-1996. 8

b. Results

The results are reported in Tables 2 through 5, which due to length are reported in Appendix.

With the dependent variables as a categorical (‘no’, ‘yes’), and firm-specific characteristics likely

to play a significant role in investment decisions, we have used a random-effects-probit model

(Butler and Moffit 1982) in the estimations, controlling for an establishment-specific and time-

invariant error component. It should be noted that 12 industry dummies are included to control

for industry specific pollution levels, due to differing degrees of pollution and varying abatement

technology across industries. In order to economise on space, in Tables 2-5 (see Appendix) the

coefficients of these dummies are suppressed.

In Table 2, we report regression results using WOCO, indicating the existence of a works

council, as the works council explanatory variable for each of the dependent variables. As seen in

Table 2, WOCO has a positive coefficient that is statistically significant and quantitatively large

in each of the first five regressions, in which the investment in question likely affects the workers

directly. On the other hand, the coefficient on WOCO is insignificant in the regression on

ENVPROD, which represents investments that are less likely to affect workers directly, or that

have an impact that is more remote from the work place. It is also insignificant in the regression

on INNOV2, which reflects investments in general process innovation, with no obvious direct

effect on workers. Taken together, these findings provide support for the employee-led
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investments hypothesis, that workers will use the channels of participation to reduce pollution

from the firm that may affect their own jobs and neighborhoods. However, there is one exception

to this pattern: in the regression on INNOV1, indicating the introduction of new products, the

coefficient is positive and significant, though only at the 10% level. This finding suggests that

some non-environmental investments may also be facilitated in the presence of works councils,

and may likely be firm-led.

Several of the other determinants of these investments are of interest in their own right. The

use of team-based production processes is a positive determinant for each of the eight investment

variables, and is statistically significant for all but INNOV1. The presence of profit sharing is a

positive, statistically significant determinant for all but ENV3 and ENVPROD, where the

coefficients are insignificant. Both of these independent variables may be viewed as reflecting

alternative forms of ‘participation,’ so it is of interest that each tends to have an independent

significant effect. However, the presence of collective bargaining is significant only in the

regression on ENVPROD, where its coefficient is negative. 

We also find a positive and significant coefficient for MGTPRSH, a variable indicating that

there is a profit sharing plan for the establishment’s managers, in the regressions on ENVDUM,

ENV1 and ENV4. This result may suggest that management favors these types of investments,

thus possibly providing some evidence in favor of the firm-led (or jointly-led) investment

hypothesis. One role of profit sharing is to align incentives of employees more closely with those

of owners (i.e., it is an ‘agency’ variable), and thus the positive effect of both employee and

management profit sharing on at least some investment variables may suggest that these

investments are favored by management. However, we do not know what workers may give up

explicitly or implicitly in exchange for such investments. 
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As might be expected, firms that are larger, emphasize the role of research in company

strategy, use the most recent vintage production machinery, and do more training, are more likely

to make both general and environmentally-oriented investments. 

Interestingly, the probability of environmental investments affecting local workers tends to

be increasing in the share of blue collar workers, but the probability of investments in

‘environmentally-friendly’ products and in new products in general is decreasing in the blue

collar share. Blue collar workers may be especially concerned with the local pollution impact of

the firm because they are more likely to be affected by environmental hazards.

Results for REMARKET (a variable indicating that the regional market is the most

important market for the firm) are also of interest. We find a positive and significant coefficient

on REMARKET for two of the local environment variables, ENV2 and ENV3; this may reflect

the importance of regional reputation on pollution abatement to these firms. On the other hand,

we find a negative and significant coefficient for INNOV1, which may suggest that a sufficiently

large market is necessary to provide an adequate rate of return on new product innovation.

Because these other determinants are robust to the specification of the works council

variable, in later tables we report only the coefficients on the council variables. In Table 3, we

present regression results in which, in place of WOCO, we substitute as an independent variable

ACWOCO, which indicates the existence of a works council that is active in environmental

topics. This specification results in a sharpening of the distinction between environmental

investments, likely to affect local residents, and general investments. It is voluntary for works

councils to participate in environmental investment matters, so the variable ACWOCO provides

an indication of the strength of employee environmental preferences. As it turns out, the

coefficient on ACWOCO in the regressions on the five local environment variables, ENVDUM
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and ENV1-4 are all positive and statistically significant, while those on regressions for the three

other variables, ENVPROD and INNOV1-2, are all insignificant. Moreover, in this alternative

specification the significant coefficients are generally much larger in magnitude.

In Table 4 we report regression results obtained by substituting two alternative independent

variables for works council involvement. The first row reports the coefficients on the interaction

of works council presence with management responses indicating positive views toward workers’

involvement in decision making (this interaction variable is designated as WINVOLV). The

second row reports the interaction with management responses indicating negative views

(WNOVOLV). Results for WINVOLV are broadly similar to those reported in Tables 2 and 3.

The notable difference is that the coefficient on INNOV1 is now statistically significant at the 5%

level (this coefficient was significant at the 10% level in the regression using WOCO as an

independent variable). Strikingly, when we use the WNOVOLV variable, none of the coefficients

are statistically significant. Apparently, management attitude toward the works council makes a

great deal of difference for its ultimate impact. It should be noted that positive views toward

participation are prevalent in the sample of firms reporting a works council. While the incidence

of WINVOLV is 49.4%, the incidence of WNOVOLV is just 8.5%. 

In Table 5, we consider a final specification of the works council variable. In the first row we

consider the impacts of the interaction between environmentally active councils and positive

management attitudes toward employee participation (this interaction variable is designated as

ACINVOLV). Results are broadly similar to those in the first row of Table 4, although the

coefficient on INNOV1 is no longer significant. In addition, as might be expected, both from

theory and from the earlier results from Tables 2 and 3, the coefficients of ACINVOLV (Table 5)

are generally larger than those of WINVOLV (Table 4).
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In the second row of Table 5 we consider the impacts of the interaction between

environmentally active councils and negative management attitudes toward employee

participation (this interaction variable is labeled ACNOVOLV). The only difference in statistical

significance, in comparison with the results on WNOVOLV in the second row of Table 4, is that

the coefficient of ACNOVOLV is negative and significant in the regression on ENV3. 

The latter results give some support for the jointly-led investments interpretation of the role

of works councils. Councils have their largest effect when they are both active on a topic (in this

case on environmental investments) and at the same time management believes that employee

decision making participation is productive.

V. Concluding Remarks.

This paper examined the impact of works councils on environmental investment by firms at the

establishment level. We argued that firms may underinvest in local environmental protection

even from the private viewpoint of the firm’s owners and employees, but that works councils

may play a role in redressing this problem. We showed that increases in investment in

environmental protection in the presence of works councils could be either employee-led, firm-

led, or jointly-led. These alternatives were then tested using panel data from a random sample of

manufacturing establishments in Lower Saxony, Germany. 

We found that among establishments with works councils, about 1 in 6 have councils that are

directly involved in environmental matters. Using a random effects probit model, we found a

strong and robust relationship between firms’ investments in improving local environmental
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protection and works council activities. This effect was largest and most significant when the

works council is active in environmental matters, and when management views employee

participation to be productive for the firm. While there are some exceptions, notably in product

innovation, for the most part we did not find analogous effects on investments that would reduce

environmental impact of the firm in ways more remote from the workplace and the neighborhood

of the firm, or for other types of investment. We concluded that much but not all of the increased

investment in environmental protection in establishments with councils is employee-led, or

possibly jointly-led, rather than firm-led. 

However, the role of management attitudes suggests that genuine cooperation and the

tradeoffs it implies appears to be a key part of the explanation for the positive effect of works

councils on environmental investment. The positive coefficient of works councils in the

regression on new product innovation offered some evidence that councils also facilitate the

implementation of some firm-led investments. Some additional support for this view is found in

the observation that works councils have their largest effect when they are active on

environmental investment matters and management believes that employee decision-making

participation is productive.
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 Appendix: Tables 1-5.

Table 1: Variable Definitions and Descriptive Statistics

ENVDUM Dummy variable equal to 1 if the establishment invests in measures to reduce its
contribution to environmental pollution (0.545, 0.498, 2911)

ENV1 Dummy variable equal to 1 if the establisment invests in the improvement of a
existing production process or in the introduction of a new production process (e.g.
circulation flow management) to reduce environmental pollution (0.234, 0.424, 1978)

ENV2 Dummy variable equal to 1 if the establishment invests in down-the-line technology
(e.g. filter and purification technology) to reduce environmental pollution (0.300,
0.459, 1978)

ENV3 Dummy variable equal to 1 if the establishment invests in waste
management/recycling (0.336, 0.473, 1978)

ENV4 Dummy variable equal to 1 if the establishment invests in the employees’ education to
increase their environmental consciousness (0.198, 0.398, 1978)

ENVPROD Dummy variable equal to 1 if the establishment introduces new environmental-
friendly products (0.108, 0.311, 2914)

INNOV1 Dummy variable equal to 1 if the establishment introduces new products (0.510,
0.500, 2916)

INNOV2 Dummy variable equal to 1 if the establishment introduces new production processes
(0.211, 0.408, 2917)

ABSENT Dummy variable equal to one if management feels that excessive absenteeism is a
personnel problem in the establishment (0.278, 0.448, 2911)

ACWOCO Dummy variable equal to 1 if a works council is present in the establishment and the
works council takes care of environmental protection questions (0.098, 0.297, 2813)

ACINVOLV Dummy variable equal to 1 if a works council takes care of environmental protection
questions in the establishment and management feels that strengthening worker
involvement in decision making is an appropriate measure to increase employee
motivation (0.087, 0.282, 2813)

ACNOVOLV Dummy variable equal to 1 if a works council takes care of environmental protection
questions in the establishment and management feels that strengthening worker
involvement in decision making is no appropriate measure to increase employee
motivation (0.011, 0.104, 2813)

AG Dummy variable equal to 1 if the establishment is a Public Limited Company (0.036,
0.186, 2911)

AGE70 Dummy variable equal to 1 if the establishment was created between 1970 and 1979
in Lower Saxony (0.093, 0.290, 2911)

AGE80 Dummy variable equal to 1 if the establishment was created between 1980 and 1989 
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in Lower Saxony (0.097, 0.295, 2911) 

AGE90 Dummy variable equal to 1 if the establishment was created at the beginning of the
nineties in Lower Saxony (0.031, 0.174, 2911)

MGTPRSH Dummy variable equal to 1 if executive managers have a profit sharing plan (0.443,
0.497, 2911)

BLUECOL Blue collar workers as a proportion of total employees (0.627, 0.187, 2911)

COLLECT Dummy variable equal to 1 if the establishment is covered by a collective bargaining
agreement (0.651, 0.477, 2911)

CONC Sales of the six largest companies in each industrial sector as a share of total sales in
the sector. Official German statistics from 1993 are matched to 32 industrial sectors
identified by the survey (17.473, 14.694, 2911)

CONCSQD CONC squared

GMBHKG Dummy variable equal to 1 if the establishment is a Limited Partnership with Limited
Company as a Limited Partner (0.299, 0.458, 2911)

INDUSTRY DUMMIES Dummy variables for 12 from 19 broad divided industrial groups in the
manufacturing sector

PR Dummy variable equal to 1 if strengthening public relations, advertising and/or
marketing is the heart of the establishment’s strategy (0.216, 0.412, 2911)

PRSHARE Dummy variable equal to 1 if the establishment provides profit sharing to employees
other than executives (0.163, 0.369, 2911)

REMARKET Dummy variable equal to 1 if the regional market is the most important market for the
establishment’s most important product group (0.310, 0.463, 2911)

RESEARCH Dummy variable equal to 1 if strengthening research and development is the heart of
the establishment’s strategy (0.211, 0.408, 2911)

SIZE Total employees in the establishment divided by 1000 (0.174, 0.683, 2911)

SIZESQD SIZE squared

STRUC Dummy equal to 1 if the establishment has no subsidiaries and is not itself a
subsidiary (0.596, 0.491, 2911)

TEAM Dummy variable equal to 1 if blue-collar workers are organized in production teams
with expanded involvement in decision-making and increased responsibility (0.496,
0.500, 2911)

TECH Dummy variable equal to 1 if the production machinery is of the most recent vintage
(0.342, 0.474, 2911)

TRAIN Dummy variable equal to 1 if the establishment finances continuous training for the
employees (0.586, 0.493, 2911)

WOCO Dummy variable equal to 1 if a works council is present in the establishment (0.585, 
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0.493, 2911)

1994 Time dummy for 1994 (0.262, 0.440, 2911)

1995 Time dummy for 1995 (0.223, 0.416, 2911)

1996 Time dummy for 1996 (0.196, 0.397, 2911)

WINVOLV Dummy variable equal to 1 if a works council is present in the establishment and and
management feels that strengthening worker involvement in decision making is an
appropriate measure to increase employee motivation (0.494, 0.500, 2868)

WNOVOLV Dummy variable equal to 1 if a works council is present in the establishment and and
management feels that strengthening worker involvement in decision making is no
appropriate measure to increase employee motivation (0.085, 0.279, 2868)

WOMEN Women as a proportion of total employees (0.286, 0.235, 2911)

Notes: The descriptive statistics are for the samples pooled in table 2. The descriptive statistics for ACWOCO,
WINVOLV, WNOVOLV, ACINVOLV, ACNOVOLV are for the samples pooled in table 3, 4 and 5. Mean,
standard deviation and number of observations are in parentheses.



Table 2 Random Effects Probit. Works council (WOCO). 

ENVDUM ENV1 ENV2 ENV3
Exogenous Variables $β |t| $β |t| $β |t| $β |t|

Constant −0.5578** 2.046 −1.7970** 5.565 − 1.9316** 6.010 −1.7108** 5.781
AGE70 −0.0840 0.588 0.0174 0.097 −0.2758 1.446 −0.0842 0.554
AGE80 −0.1363 1.003 −0.3261** 2.111 −0.1807 1.074 −0.0891 0.582
AGE90 0.3377 1.316 0.0218 0.081 0.1966 0.717 0.5867** 2.179
ABSENT 0.1156 1.445 −0.0709 0.704 0.1722* 1.889 0.1848** 2.151
COLLECT 0.0986 1.080 0.1181 1.073 0.0863 0.812 0.0919 0.921
WOCO 0.2341**[0.080] 2.357 0.3528**[0.087] 2.915 0.2559**[0.078] 2.187 0.3073**[0.104] 2.712
TEAM 0.2324** 3.433 0.2471** 2.877 0.2137** 2.542 0.2572** 3.124
PRSHARE 0.2347** 2.163 0.1978* 1.675 0.2116* 1.821 0.1074 0.947
MGTPRSH 0.1589** 2.123 0.2066** 2.167 0.0969 1.092 0.1158 1.348
SIZE 1.1327** 4.741 0.4542** 2.554 0.41229** 2.054 0.6074** 4.476
SIZESQD −0.0662 1.079 −0.0265 1.016 −0.0223 1.190 −0.0373** 3.287
TECH 0.1415* 1.940 0.2886** 3.208 0.2090** 2.453 0.0355 0.408
RESEARCH 0.0378 0.448 0.1139 1.206 0.1538* 1.724 −0.0552 0.593
STRUC −0.1501* 1.745 −0.1181 1.163 −0.1191 1.219 −0.1067 1.145
GMBHKG 0.0670 0.750 0.0911 0.897 0.0327 0.328 0.0396 0.413
AG 0.4301* 1.736 0.2965 1.276 0.3521 1.593 0.0268 0.140
TRAIN 0.4582** 6.523 0.1807* 1.899 0.4275** 4.630 0.5014** 5.707
BLUECOL 0.5066** 2.242 0.8694** 3.206 0.5876** 2.090 0.11156 0.454
WOMEN −0.5270** 2.475 −0.5863** 2.399 −0.2066 0.850 −0.0938 0.408
REMARKET 0.0828 0.885 −0.1374 1.149 0.2003* 1.887 0.1737* 1.669
CONC 0.0079 0.606 −0.0093 0.610 0.0098 0.643 0.0119 0.880
CONCSQD −0.0002 1.066 0.0001 0.371 −0.0001 0.698 −0.0002 0.891
PR 0.1010 1.248 0.0831 0.822 0.0335 0.352 0.1083 1.153
1994 −0.5761** 7.506
1995 −0.3387** 4.094 −0.0568 0.165 0.1501 1.804 0.2621** 3.076
1996 −0.6520** 7.741 0.0694 0.736 −0.1323 1.455 −0.0207 0.241
ρ 0.3915** 7.337 0.3057** 3.846 0.3555** 4.895 0.3124** 4.279
Industry dummies Included Included Included Included
Number of firms 985 838 838 838
Number of observations 2911 1978 1978 1978
Percent correct predictions 67.71 77.91 72.85 70.98
McFadden R² 0.171 0.137 0.126 0.126
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Table 2 continued
ENV4 ENVPROD INNOV1 INNOV2

Exogenous Variables $β |t| $β |t| $β |t| $β |t|

Constant  −2.3500** 5.666  −2.1481** 4.968 0.1462 0.473  −1.4742** 5.145
AGE70  −0.1497 0.701  −0.0077 0.032 0.1039 0.550  −0.0355 0.223
AGE80  −0.1312 0.614  −0.2840 1.098  −0.2299 1.281 0.1499 1.055
AGE90 0.4318 1.498 0.5477 1.388  −0.0076 0.024  −0.2720 0.968
ABSENT 0.1103 0.968 0.1432 1.125 0.2805** 3.076 0.0356 0.412
COLLECT 0.1472 1.167  −0.2730** 2.042  −0.0700 0.658  −0.0776 0.785
WOCO 0.4081**[0.070] 2.784 0.1489[0.001] 1.003 0.2099*[0.084] 1.869 0.0549[0.012] 0.514
TEAM 0.3225** 3.211 0.2528** 2.252 0.0990 1.298 0.3489** 4.483
PRSHARE 0.2571* 1.770  −0.0430 0.270 0.2898** 2.342 0.2199** 2.095
MGTPRSH 0.3895** 3.369 0.0956 0.796 0.0641 0.721 0.0494 0.561
SIZE 0.9232** 2.268 0.5092** 2.150 0.6820** 3.013 0.6363** 3.991
SIZESQD  −0.0552 0.367  −0.0261 1.065  −0.0496** 2.366  −0.0426** 3.285
TECH 0.1203 1.068 0.2777** 2.387 0.1540* 1.747 0.2388** 2.803
RESEARCH 0.3144** 2.932 0.2758** 2.401 0.4009** 4.329 0.2436** 2.870
STRUC  −0.1825 1.460 0.0472 0.363  −0.1529 1.608  −0.1830** 2.009
GMBHKG 0.0388 0.322 0.1673 1.178 0.2040* 1.924 0.0057 0.057
AG  −0.1109 0.445 0.4351 1.254 0.1026 0.357  −0.0633 0.261
TRAIN 0.1159 0.910 0.2105** 2.477 0.1947** 2.367
BLUECOL 0.0751 0.218  −0.9002** 2.503  −0.7639** 2.798 0.2642 1.131
WOMEN  −0.4200 1.309 0.3656 1.087 0.5373** 2.330 0.1688 0.720
REMARKET 0.1556 1.104  −0.1766 1.143  −0.5045** 4.892  −0.0679 0.700
CONC 0.0128 0.669 0.0005 0.022  −0.0186 1.174  −0.0328** 2.107
CONCSQD  −0.0001 0.408 0.0001 0.301 0.0002 0.728 0.0005** 2.244
PR  −0.0579 0.481 0.2220* 1.807 0.0755 0.867 0.1185 1.357
1994 0.0758 0.648 0.1858** 2.290  −0.2511** 2.988
1995 0.3864** 3.715  −0.2950** 2.251 0.1010 1.145 0.1074 1.152
1996 0.1844* 1.765  −0.1261 0.944 0.2617** 2.799  −0.1133 1.228
ρ 0.4494** 5.188 0.5275** 6.283 0.5542** 9.659 0.3621** 5.518
Industry dummies Included Included included Included
Number of firms 838 984 986 986
Number of observations 1978 2914 2916 2917
Percent correct predictions 81.60 89.33 67.97 79.26
McFadden R² 0.173 0.169 0.210 0.111

* or ** denote levels of significance at α=0.10 or 0.05. Marginal effects are in square brackets.
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Table 3 Random Effects Probit. Active works council (ACWOCO).

ENVDUM ENV1 ENV2 ENV3 ENV4 ENVPROD INNOV1 INNOV2

Exogenous Variables $β $β $β $β $β $β $β $β

ACWOCO 0.3236** 0.3019** 0.6048** 0.5321** 0.5035** 0.1079 − 0.1509 0.0698
(2.438)
[0.127]

(2.136)
[0.074]

(4.196)
[0.184]

(4.075)
[0.181]

(4.914)
[0.123]

(0.581)
[0.006]

(1.090)
[−0.060]

(0.524)
[0.015]

 ρ
 

0.3724**
(6.998)

0.3177**
(4.007)

0.3113**
(3.810)

0.2755**
(3.704)

0.0432
(0.622)

0.5199**
(6.054)

0.5554**
(9.652)

0.3683**
(5.546)

Number of firms 915 837 837 837 837 916 916 916
Number of observations 2813 1955 1955 1955 1955 2818 2818 2819
Percent correct predictions 66.83 78.06 73.81 71.15 81.53 89.57 67.49 79.60
McFadden R² 0.168 0.137 0.134 0.125 0.147 0.170 0.213 0.114

Note that all variables listed in Table 2 are included in each estimation but are suppressed to save space. T-statistics are in parentheses.* and ** denote levels of
significance at α=0.10 and 0.05. Marginal effects are in square brackets.

Table 4 Random Effects Probit. Works council in interaction with how employee involvement is evaluated by management.

ENVDUM ENV1 ENV2 ENV3 ENV4 ENVPROD INNOV1 INNOV2
Exogenous Variables $β $β $β $β $β $β $β $β

WINVOLV 0.2445** 0.3852** 0.2445** 0.3609** 0.4371** 0.2098 0.2793** 0.0713
(2.381)
[0.096]

(3.019)
[0.093]

(2.064)
[0.075]

(3.131)
[0.122]

(2.979)
[0.077]

(1.396)
[0.012]

(2.406)
[0.111]

(0.653)
[0.016]

WNOVOLV 0.1780 0.2207 0.2405 0.1011 0.1952 −0.2629 −0.1510 0.0026
(1.305)
[0.070]

(1.534)
[0.053]

(1.461)
[0.073]

(0.625)
[0.034]

(0.899)
[0.034]

(0.989)
[−0.015]

(0.908)
[−0.060]

(0.015)
[0.001]

 ρ 0.3829**
(7.143)

0.3148**
(3.829)

0.3466**
(4.707)

0.3013**
(4.050)

0.4298**
(4.851)

0.5221**
(6.106)

0.5583**
(9.615)

0.3658**
(5.450)

Number of firms 982 835 835 835 835 981 983 983
Number of observations 2868 1937 1937 1937 1937 2871 2873 2874
Percent correct predictions 67.75 77.90 73.10 71.35 81.52 89.17 68.19 79.33
McFadden R² 0.171 0.139 0.126 0.125 0.169 0.172 0.212 0.111

Note that all variables listed in Table 2 are included in each estimation but are suppressed to save space. T-statistics are in parentheses. * and ** denote levels of
significance of α=0.10 and 0.05. Marginal effects are in square brackets.
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Table 5 Random Effects Probit. Active works council in interaction with how employee involvement is evaluated by management.

ENVDUM ENV1 ENV2 ENV3 ENV4 ENVPROD INNOV1 INNOV2
Exogenous Variables $β $β $β $β $β $β $β $β

ACINVOLV 0.4365** 0.3557** 0.7586** 0.7169** 0.6560** 0.1446 −0.1391 0.0945
(2.907)
[0.172]

(2.348)
[0.087]

(4.819)
[0.231]

(4.909)
[0.244]

(4.170)
[0.119]

(0.751)
[0.008]

(0.953)
[−0.055]

(0.664)
[0.020]

ACNOVOLV −0.3132 −0.0733 −0.4573 −0.8082** −0.4580 −0.2534 −0.2200 −0.0984
(1.066)
[−0.123]

(0.177)
[−0.018]

(1.115)
[−0.139]

(1.993)
[−0.275]

(1.098)
[−0.083]

(0.361
[−0.014]

(0.594)
[−0.088]

(0.268)
[−0.021]

 ρ 0.3752**
(7.042)

0.3124**
(3.815)

0.3429**
(4.650)

0.2765**
(3.650)

0.4064**
(4.642)

0.5203**
(6.003)

0.5552**
(9.653)

0.3690**
(5.554)

Number of firms 915 837 837 837 837 916 916 916
Number of observations 2813 1955 1955 1955 1955 2818 2818 2819
Percent correct predictions 66.97 77.85 73.76 71.61 81.74 89.57 67.46 79.60
McFadden R² 0.169 0.137 0.138 0.132 0.172 0.170 0.213 0.116

Note that all variables listed in Table 2 are included in each estimation but are suppressed to save space. T-statistics are in parentheses. * and ** denote levels of
significance of α=0.10 and 0.05. Marginal effects are in square brackets.



Endnotes. 

                                                          
1 See esp. Vanek, 1970 (pp. 268-270 and pp. 276-279) and 1971 (pp. 33-35).

2 As Müller-Jentsch (1995, p. 60) puts it, ‘For example, the council can hold up decisions on staff movements where

it has veto rights, or it can withhold consent on overtime where it has co-determination rights, in order to obtain

concessions on other issues.’

3 A condition is that the number of preferences be greater than the number of working conditions. The analysis is

based on a Slutsky equation for quality changes, in which the source of the discrepancy is decomposed into two

components. First, an individual employee’s labor supply may be affected by a compensated change in working

conditions; and second, the aggregation over workers of labor supply and of preferences for working conditions obey

different rules, which may lead to an aggregation bias; see Dreze (1976).

4 As Vanek (1970) puts it, “For local residents, pollution reduction has properties of public goods: each worker may

gain utility from these benefits, but this utility is not gained at the expense of any other worker's ability to likewise

‘consume’ this satisfaction, nor would it be easy to exclude workers from the benefits.”

5 For the United States Bertrand (1999) presents empirical evidence that firms that are subject to more product

market competition are more likely to renege on implicit contracts. Competition induces financial distress. Therefore,

it reduces the employer’s gains from future trustful relationships.

6 There are at least three reasons why under certain circumstances a positive impact of environmental protection on

firm performance can be expected. First, many environmental investments have the effect of reducing materials

waste or other wastage allowances. Second, in the longer run, such investments might increase productivity further,

as they spur complementary investments or increases in skill, or possibly induce a shift to higher quality products. As

Porter and van der Linde (1995) argue, environmental regulation can trigger innovations whose value can outweigh

the costs of adhering to the regulations. Third, firms operating in regional markets could be interested in

environmental investment because they care about their community reputation. Bargaining by works councils to

obtain greater environmental protection can be similar to the effect of greater exogenous regulation; and thus

responses such as those outlined by Porter and van der Linde could also apply to this case. This assumption is not

required for the analysis, but helps to clarify the interpretation of some of the results.

7 An equivalent tradeoff may be present for the disutility of worker effort.

8 Note that the variables ENV1-4 are only available from wave 2-4.
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