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ABSTRACT. Organizational citizenship behaviors have

been the topic of much research attempting to understand

the motivations, manifestations, and impacts of these

behaviors on organizational development. However,

studies have been based essentially on an anthropocentric

and intra-organizational perspective that tends to ignore

broader environmental issues. Due to the complexity of

environmental issues and their human, informal, and

preventive aspects, consideration of these issues requires

voluntary and decentralized initiatives that draw on

organizational citizenship behaviors. The role of these

behaviors has been neglected, or even ignored, in studies

of environmental management, which have focused

mainly on the explicit, formal, and prescriptive aspects of

organizations. The aim of this article is to shed light on

the pertinence of organizational citizenship behaviors in

improving the efficacy and efficiency of environmental

management. The article discusses how the principal

dimensions of these behaviors can be applied to the

environmental practices of organizations and underlines

their importance in responding to essential challenges of

environmental management, including the complexity of

environmental issues, limitations of formal management

systems, the need to consider tacit knowledge, the

importance of helping relationships, and the promotion

of social legitimacy among organizations. Measures to

encourage eco-efficiency and establish a favorable context

for the emergence of citizenship behaviors are also pro-

posed.
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Introduction

Consideration of environmental questions outside

the workplace is most often addressed from a vol-

untary perspective drawing more on appropriate

civic attitudes shown by individuals rather than

on their blind obedience to formal rules. Using

ecological modes of transportation, participating in

selective trash collection programs, developing

responsible shopping, and consumption habits, not

wasting water, and other natural resources are all

behaviors that stem from individual, discretionary

initiatives. The beneficial impacts of the aggregate of

these individual citizenship behaviors on air quality

in cities and the preservation of ecosystems are

indisputable. Paradoxically, the environmental con-

tribution of this type of voluntary citizenship

behavior in the workplace has been overlooked in

research on how environmental issues are considered

within organizations. Most research is centered on

formal, explicit, and managerial aspects such as the

implementation of environmental management sys-

tems, technological innovations, strategic decisions,

more or less proactive responses to societal pressures,

and costs and benefits of responding to ecological

issues (Christmann, 2000; Crane, 2000; Sharma,

2000). From this standpoint, individual, voluntary,

and informal initiatives seem to play a secondary or

insignificant role in reducing environmental impacts.

However, the contribution of these types of vol-

untary, decentralized, and non-obligatory initiatives

to improving organizational performance has been

demonstrated by many studies on organizational

citizenship behaviors (OCBs). Although these stud-

ies have overlooked environmental issues, the con-

ceptual framework used to examine OCBs and their

role in organizations may be pertinent to the

examination of the role of individual and voluntary

environmental behaviors in the workplace.

The objective of this article is to use a conceptual

framework inspired by studies of OCBs to show that

individual, voluntary citizenship initiatives in the

workplace can play an essential role in improving the

efficacy and efficiency of environmental management
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practices within organizations. The analytical

framework of OCBs seems to be quite relevant to

the examination of individual, non-mandatory

environmental behaviors within organizations.

Because of the complexity and diversity of envi-

ronmental issues, formal management systems can-

not consider all possible or desirable behaviors to

mitigate ecological impacts (Boiral, 2002, 2007;

Jiang and Bansal, 2003). Such behaviors result, at

least partially, from individual discretionary initia-

tives. At the same time, with the development

of preventive approaches, employee participation

and voluntary pro-environmental behaviors in the

workplace have become indispensable in reducing

pollution at the source (Boiral, 2005; Florida, 1996;

Hanna et al., 2000). This participation depends on a

voluntary commitment not entirely formalized or

imposed by managers or by management systems in

place. More generally, there are connections be-

tween prosocial extra-role behaviors and pro-envi-

ronmental initiatives (Ramus and Killmer, 2007).

These environmental extra-role behaviors are

most often ignored or taken for granted, yet they

would gain by being considered in environmental

management. Similarly, any analysis of OCBs can no

longer overlook environmental issues, which con-

stitute a dominant social concern, as much within

organizations as well as in society as a whole. Thus,

this article aims to build bridges between OCB

theories and those of environmental management

while shedding light on the pertinence and practical

implications of such an approach. Rather than pre-

senting an analysis of the motivations underlying

environmental OCBs or developing a behaviorist

model of the subject, this article will attempt to

show why these behaviors play an essential role in

organizational greening and how to promote their

development. The taxonomy of OCBs proposed by

Organ et al. (2006) will be used to analyze the

possible environmental applications of these behav-

iors. This taxonomy groups’ OCBs into six main

categories: helping, sportsmanship, organizational

loyalty, organizational compliance, individual ini-

tiative, and self-development. This article will also

show ways in which these citizenship behaviors are

needed to meet the complex challenges of envi-

ronmental management, in particular, the diversity

of environmental issues, limitations of formal man-

agement systems, consideration of tacit knowledge,

importance of helping relationships, and the pro-

motion of the social legitimacy of the organization.

First, principal concepts associated with OCBs

and their possible applications in the environmental

domain will be examined. Then, the pertinence of

OCBs for environmental management will be ana-

lyzed and illustrated from the standpoint of various

ecological and organizational issues. Finally, means

of promoting environmental OCBs and their

implications for managers will be examined and

illustrated with different examples.

From organizational citizenship behaviors to corporate

greening

Organizational citizenship behaviors have been the

subject of an increasing number of studies, particularly

since the end of the 1990s (Bergeron, 2007; Cohen

and Vigoda, 2000; LePine and Erez, 2002; Paillé,

2006; Podsakoff et al., 2000). These studies have fo-

cused mainly on the analysis of bases, motivations,

manifestations, impacts on performance, and practical

implications of OCBs (Bolino, 1999; Morrison, 1994;

Morrison and Phelps, 1999; Organ et al., 2006;

Podsakoff et al., 1997; Van Dyne et al., 1994). Despite

numerous definitions and approaches to the issue,

OCBs are essentially expressed in voluntary initiatives

not explicitly required in the definition of job

responsibilities that contribute to the improvement of

organizational functioning. In their review of litera-

ture on the subject, Organ et al. (2006) define these

behaviors as ‘‘individual behavior that is discretionary,

not directly or explicitly recognized by the formal

reward system, and in the aggregate promotes the

efficient and effective functioning of the organiza-

tion’’ (Organ et al., 2006, p. 3).

The impact of these voluntary behaviors on orga-

nizational efficacy and work satisfaction is well doc-

umented. Numerous management approaches and

organizational theories have emphasized the impor-

tance of cooperation and collaboration between

employees (Jones and George, 1998), active partici-

pation in activities not listed as specific responsibilities

in job descriptions (Kartz, 1964; Ouchi, 1981), shar-

ing of knowledge and suggestions (Boiral, 2002;

Garvin, 1991), prosocial behaviors (Brief and Moto-

wildo, 1986; Ramus and Killmer, 2007), and personal

development (Kuhnert and Lewis, 1987; Rooke and
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Torbert, 2005). Generally speaking, these diverse

managerial approaches focus on questioning the for-

mal, impersonal, and technical vision of organizations

stemming from traditional management models in

which individuals are implicitly considered as cogs in a

well-oiled machine. This questioning is generally

associated with an increased appreciation of personal

initiative and prosocial behaviors contributing to the

improvement of collaboration and organizational

effectiveness (Bergeron, 2007; Morrison and Phelps,

1999; Organ et al., 2006; Peloza and Hassay, 2006;

Van Dyne et al., 1994).

One of the main contributions of research on

OCBs is the systematic definition and analysis of

different categories of prosocial behaviors, as well as

their possible impacts on interpersonal relationships

and organizational effectiveness. These classifications

have given rise to various taxonomic systems most

often sharing certain common themes (LePine and

Erez, 2002; Morrison, 1994; Van Dyne et al., 1994).

According to Organ et al. (2006), these themes are

best expressed using six main categories: helping

(spontaneous helping and collaborative behaviors

in the workplace), sportsmanship (courtesy and

accepting of organizational difficulties), organiza-

tional loyalty (defending the corporate image and

adherence to objectives), organizational compliance

(respect for policies, values, and informal internal

rules), individual initiative (internal commitment

and sharing of ideas), and self-development (volun-

tary acquisition of skills and abilities that may

improve their contribution to the organization).

However, these taxonomic systems and empirical

studies on OCBs remain focused on intra-organi-

zational cooperative and supportive behaviors con-

tributing to improving human relations and

organizational functioning. Thus, the benefits of

these behaviors are most often assessed in relation to

organizational performance or internal human rela-

tions rather than external stakeholders and the nat-

ural environment.

Ecological issues generally tend to be ignored

when examining OCBs, although some initiatives

that promote corporate greening imply citizenship

behaviors. Indeed, individual initiatives promoting

recycling, separating trash at the source, water-

and energy-saving measures and suggestions for

improvement of environmental practices are often

based on voluntary gestures not recognized by formal

management systems (Boiral, 2002, 2005). Accord-

ing to Ramus and Killmer (2007), eco-initiatives can

be considered a type of prosocial behavior in the

sense that they tend to promote welfare, create value

for the organization as well as for society as a whole,

and are based on non-rewarded behaviors. None-

theless, the nature of these behaviors, their connec-

tions to the main categories of OCBs, their

operational pertinence, and their implications for the

environmental management of organizations have

yet to be studied.

As shown in the following table, the principal

types of OCBs can have relevant environmental

applications (Table I).

All categories of OCBs – helping, sportsmanship,

loyalty and compliance behaviors, individual initia-

tives, and self-development – can be directed toward

environmental considerations, benefiting not only

organizations and their employees, but also society in

general and the preservation of ecosystems. Using the

definition of Organ et al. (2006) as inspiration, envi-

ronmental OCBs can be defined as individual and

discretionary social behaviors not explicitly recognized

by the formal reward system and contributing to

improve the effectiveness of environmental manage-

ment of organizations. Reflecting on pro-environ-

mental behaviors when considering OCBs makes it

possible to revisit this concept from a less anthropo-

centric standpoint and a perspective more in sync with

the ecological concerns of society.

First, studies on OCBs are based on an anthro-

pocentric perspective, which, despite emphasis on

altruistic behaviors, tends to ignore the fragility of

ecosystems and the ecological impacts of economic

activities. Questioning this anthropocentric per-

spective, predominant in management theories in

general, is at the heart of reflections on corporate

sustainability (Purser et al., 1995; Shrivastava, 1995;

Wesley and Vredenburg, 1996). These reflections

have focused on proposing a more ecocentric vision,

centered more on the preservation of ecosystem

integrity. Indeed, the emphasis on organizational

performance or work satisfaction implicitly perpet-

uates mistaken beliefs concerning the possibility of

exploiting natural resources indefinitely in response

to socioeconomic needs (Purser et al., 1995;

Shrivastava, 1995; Wesley and Vredenburg, 1996).

Taking environmental issues into account expands

the focus of OCBs to include prosocial behaviors
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that have a broader contributory impact on sus-

tainable development (Peloza and Hassay, 2006).

Second, considering environmental issues in

analyses of OCBs sheds light on social and ecological

benefits that tend to be overlooked by the more

standard approach. A reduction of ecological impacts

through environmental OCBs can contribute to

improving the living conditions of neighboring

populations, reducing or preventing stakeholder

pressure, and improving an organization’s image or

TABLE I

Environmental applications of the main categories of OCBs

Main dimensions of OCBs

(Organ et al., 2006)

Main current applications of OCBs Possible environmental applications

Helping Altruism at the workplace; voluntary

actions aimed at helping others

employees, supporting or encouraging

other persons; efforts to avoid inter-

personal conflicts; promotion of coop-

eration among employees; helping

others in case of absence or work

overload; technical support to

coworkers or clients; etc.

Altruism with regard to the environment and

future generations; behaviors aimed at

encouraging other employees to consider

these concerns; efforts to avoid conflicts with

stakeholders; collaboration to promote envi-

ronmental initiatives; helping environmental

departments accomplish certain tasks; etc.

Sportsmanship Tolerance of organizational difficulties,

inconveniences, and co-worker

behaviors; accepting work-related

problems without complaining exces-

sively; positive attitude; etc.

Acceptance and positive attitude toward the

inconveniences and additional work that can

result from environmental practices: waste

segregation and recycling, implementation of

environmental procedures, etc.

Organizational loyalty Support for organizational objectives;

defense of the corporate image to

stakeholders; positive representation of

the company to various communities;

efforts to improve corporate

reputation.

Adherence to pro-environmental policies and

objectives; promotion of the organization’s

environmental concerns among stakeholders;

representation of the company at pro-envi-

ronmental events (roundtables, debates,

public hearings); etc.

Organizational compliance Respect for explicit and implicit orga-

nizational rules; respect for deadlines,

punctuality; adherence to the values of

the organization; etc.

Compliance with environmental values,

policies, and procedures; application of

environmental standards and regulations that

apply to the organization (e.g., ISO 14001,

Responsive Care program); etc.

Individual initiative Internal involvement; sharing ideas and

opinions; making constructive sugges-

tions; sharing information and knowl-

edge to improve practices; open

questioning of the status quo and

inefficient management habits; etc.

Participation in environmental activities;

sharing knowledge, information and sugges-

tions on pollution prevention; launching new

ecological projects; open questioning of

practices likely to damage the environment;

etc.

Self-development Voluntary behaviors to develop per-

sonal knowledge, skills, and abilities

that could contribute to organizational

functioning.

Acquisition of personal knowledge, skills, and

values aimed at gaining a better understand-

ing and integration of environmental con-

cerns; participation in programs of education

for sustainable development; acquisition of

environmental information that could be

useful to the organization: green technolo-

gies, sociopolitical trends, etc.
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reputation. In addition, the environmental commit-

ment of employees and organizations can heighten

feelings of belonging and pride, thus motivating at

work (Boiral, 2002, 2005; Winter, 1988).

Finally, employees are also citizens who may be

subject to negative consequences resulting from the

release of contaminants within or outside the work

environment. Such emissions affect not only the

health of workers and neighboring populations, but

also often have long-term and global consequences,

including impacts on future generations.

However, whatever their beneficial effects,

environmental OCBs presuppose individual volun-

tary initiatives that go beyond habitual expectations

found in formal job descriptions and that are not

explicitly recognized by an organization’s reward

system. These realities call for a more specific

reflection on the pertinence of analyzing the envi-

ronmental actions of organizations from the behav-

ioral, voluntary, and non-obligatory perspective

proposed by OCB literature.

Environmental management and organizational

citizenship behaviors

Taking behavioral aspects and voluntary initiatives

into account in environmental management is a rel-

atively recent phenomenon. For many years, the

environmental management of organizations has

been based on a technical and palliative approach

consisting, in manufacturing industries, of installing

systems to control contaminant emission downstream

of the manufacturing processes (Florida, 1996; Hart,

1995). In this palliative approach, technical services

responsible for measuring and controlling pollutants

addressed environmental issues. Organizations rec-

ognized environmental initiatives and voluntary

behaviors to some extent, focusing primarily on

responding to regulatory pressures using antipollu-

tion technologies and reactive measures. Since the

1990s, the development of preventive approaches has

highlighted the importance of human behavior in the

reduction of pollution at the source (Boiral, 2005).

The prevention of pollution implies the integration

of environmental concerns into daily activities and

the active involvement of employees, in particular,

employees whose jobs might have an impact on the

environment (Cordano and Frieze, 2000; Hart,

1995). This rationale of prevention, integration, and

involvement is central to environmental manage-

ment systems of which the ISO 14001 standard is the

reference model (Boiral, 2007; Kitazawa and Sarkis,

2000). However, environmental management sys-

tems such as ISO 14001 are based on formally pre-

scribed roles and procedures and not on the voluntary

and non-obligatory rationale of OCBs.

Although the OCB rationale has not really been

used in environmental management analyses, many

studies have stressed the importance of employee

mobilization and voluntary initiatives more or less

explicitly. Most of this research is based on case studies

of companies successful in environmental manage-

ment (Boiral, 2005; Johansen, 1998; Kitazawa and

Sarkis, 2000) or on quantitative research examining the

significance of the contribution made by individual

behaviors (Hanna et al., 2000; Ruiz-Quintanilla et al.,

1996; Theyel, 2000). However, the nature of these

behaviors, notably the distinction between explicit job

requirements and voluntary initiatives, is rarely or

never specified. Thus, the role of human behavior is

usually referred to, in a general way, as a sort of virtuous

principle, without specifying whether it is a question of

behavior resulting from environmental management

systems in place (procedures, job descriptions, etc.) or

environmental OCBs. In addition, the development of

management systems such as ISO 14001 tends to for-

malize environmental practices within organizations,

relegating voluntary, non-obligatory OCB initiatives

to a secondary or insignificant role.

Nevertheless, irrespective of the management

systems in place, it is reasonable to assume that

environmental OCBs play a crucial role in prevent-

ing pollution and promoting corporate greening.

Many characteristics of environmental management

justify a more systematic consideration of OCBs in

both research and practice:

– Diversity and complexity of environmental issues;

– Limitations of formal management systems;

– Role of tacit knowledge;

– Importance of helping relationships and collabo-

ration in the prevention of pollution; and

– Social legitimacy and the civic nature of volun-

tary ecological initiatives.

First, the environmental impact of an organization

depends on a multitude of social and technical
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factors that cannot be covered entirely by prescribed

tasks (Boiral, 2005; Hart, 1995). According to the

ISO 14001 standard for environmental management

systems, ‘‘environmental aspects’’ can be defined as

the ‘‘elements of an organization’s activities, prod-

ucts, or services which can interact with the envi-

ronment’’ (Standards Council of Canada, 2004,

p. 2). Lists of environmental aspects are generally

long, difficult to establish, and inevitably incomplete

because of the multiplicity of activities, behaviors,

and technical systems that can interact with the

environment. Thus, upstream of the production

process, the environmental impact of organizational

activities depends on the combination of a multitude

of socio-technical factors and behaviors. For exam-

ple, the volume of recovered and recycled residues

within an organization depends on the behavior of

many individuals in the workplace. In isolation,

individual behaviors that are rarely stipulated in job

descriptions seem to have relatively little impact.

However, their multiplication throughout the entire

organization can make the difference between good

or poor environmental performance (Boiral, 2005;

Ruiz-Quintanilla et al., 1996). The same observa-

tion could apply to the emission of certain toxic

products in factory effluents or to saving materials

and energy. The effect of the combination of these

individual pro-environmental behaviors is quite

similar to that described in OCB theories, which

postulate that the aggregate total of non-obligatory

citizenship behaviors can have an impact on orga-

nizational performance (Organ et al., 2006). Because

of their complexity, multiplicity, and contingent

nature, these behaviors cannot be based solely on

procedures, required tasks, and formal reward sys-

tems. The difficulty of formalizing and rewarding

pro-environmental behaviors in organizations is

exacerbated by their often anonymous and contin-

gent nature. In addition, because these behaviors are

not directed toward people but toward the

improvement of the external environment, they are

often less visible, less conspicuous, and thus more

difficult to recognize. For example, recovering and

storing an environmentally dangerous product in an

appropriate container rather than pouring it down

the drain is an ecological act that can go unnoticed

by others, yet it contributes to the preservation of

the environment. Because these types of gestures are

generally voluntary, anonymous, and unrecognized,

it is difficult to link them to a formal reward or

punishment system.

Second, environmental OCBs are necessary to

promote the implementation of formal management

systems and compensate for their deficiencies. Thus,

the success of the implementation of environmental

management systems such as ISO 14001 requires the

active participation of employees and an approach

not limited to procedural aspects of the system.

Numerous studies have shown that the effective

impact of ISO management standards on perfor-

mance improvement depends on employee

involvement (Boiral, 2007; Jiang and Bansal, 2003;

Kitazawa and Sarkis, 2000). The benefits of envi-

ronmental management systems such as ISO 14001

depend less on the fact of being certified or fol-

lowing procedures, and more on the internal

mobilization that these systems can entail. Such

mobilization goes beyond the framework of pre-

scribed tasks and assumes the emergence of envi-

ronmental OCBs, notably organizational compliance

and individual initiatives. Thus, to be effective,

environmental management systems should give rise

to a certain conformity in terms of environmental

values, policies, and programs developed, but also to

active participation in the implementation and

improvement of the system through action such as

sharing information and suggestions, participating in

the identification of environmental issues and ques-

tioning practices detrimental to the environment

(Boiral and Sala, 1998). Such participation should

not be limited to documented, prescribed, and

procedural aspects. Indeed, an over-formalized

consideration of these aspects could lead to some

unintentional consequences, in particular, excess

paperwork and the bureaucratization of practices

(Boiral, 2003, 2007; Jiang and Bansal, 2003; Wal-

genbach, 2001). Such bureaucratization is even more

burdensome when the organization tries to formalize

many pro-environmental behaviors. The impossi-

bility of documenting all of the behaviors and the

bureaucratic burden that results from the effort to do

so effectively reinforces the role of voluntary initia-

tives not required by the management system. In

addition, environmental initiatives demand a certain

sportsmanship on the part of employees due to the

added effort often required. Just as with pro-

environmental behaviors outside the workplace,

the integration of environmental concerns into
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workplace practices often involves added work and

inconvenience to employees, such as extra steps to

bring specific residues to the appropriate container,

clean-up operations after accidental spills, and the

questioning of certain shortcuts in carrying out

procedures. Active participation in these tasks and

accepting the drawbacks involved implies environ-

mental OCBs that go beyond the framework of

formal policies in place.

Environmental OCBs are also needed to promote

sharing and consideration of employees’ tacit

knowledge. Tacit knowledge can be defined as

personal knowledge that is implicit, difficult to

codify, and related to action-oriented hands-on

learning (Inkepen and Dinur, 1998; Polanyi, 1962).

The role of this implicit and personal knowledge has

been demonstrated by various studies on organiza-

tional learning and knowledge management (Boiral,

2002; Lam, 2000; Nonaka, 1994). Tacit knowledge

helps develop a comparative advantage that is diffi-

cult for competitors to imitate because it is based on

implicit and informal aspects that elude job and

procedural descriptions (Prahalad and Hamel, 1990).

Nonetheless, the application of this type of knowl-

edge to concrete situations, in particular, to the field

of environmental management, has been neglected.

Yet, tacit knowledge plays a fundamental role in this

domain, notably in the identification of sources of

pollution and rapid reactions to potential incidents

(Boiral, 2002; Hart, 1995). Because of their prox-

imity to the processes at the source of contaminant

discharges, workers are often in the best position to

detect irregularities or find sources of contaminant

emissions. Such detection generally occurs in the

form of a sensory experience or circumstantial

information difficult to formalize or render explicit.

For example, operators can often observe chronic

leaks of toxic products from processes or identify

technical malfunctions that may have significant

environmental impacts. Detection of environmental

issues often eludes management systems and sur-

veillance by environmental specialists who do not

work directly at the level of production operations.

Therefore, detection of such environmental issues

relies on tacit knowledge that workers may or may

not choose to share. Because of its individual, dis-

cretionary, and informal nature, the sharing of tacit

knowledge results in environmental OCBs essential

to promoting measures that prevent pollution. These

preventive measures also apply to the management

of incidents often resulting from unusual situations

that are difficult to codify and tend to go unnoticed.

For example, small accidental spills are not always

declared or taken into account by management

systems, even though their occurrence and their

accumulation can be the source of more serious and

long-term environmental impacts. In certain cases,

the speed of employee intervention is important in

preventing more serious accidents. Whatever the

possible consequences of such incidents, the process

of detection and speedy intervention depends in part

on tacit knowledge (Boiral, 2002). Thus, whether

applied to sources of chronic pollution or more

occasional incidents, tacit knowledge is based on

private information and personal experience that

may be made available for the benefit of the orga-

nization, depending, essentially, on discretionary

behavior.

Environmental OCBs are also essential to stimu-

lating help and collaboration in the search

for ecological solutions or the implementation of

preventive measures. The process of helping and

collaboration is necessary for many reasons. First,

environmental management, particularly preventive

action, requires a transverse and interdisciplinary

approach that implies close collaboration at various

organizational levels (Hart, 1995; Starik and Rands,

1995). The introduction of green procedures and

practices, selection of suppliers according to envi-

ronmental criteria, improved relationships with

communities, ecological product design, and the

implementation of policies and training programs are

all generally based on teamwork involving the

environmental department and various specialists.

Such internal collaboration is often based on vol-

untary discretionary commitment, not on required

behaviors. Indeed, environmental departments gen-

erally have an advisory role within organizations.

They do not have the authority to impose or for-

malize new practices without the voluntary partici-

pation of employees and supervisors from other

departments (Boiral, 2005). In this context, envi-

ronmental actions are often viewed by organizations

as voluntary and discretionary behavior to assist

environmental departments unable to shoulder the

responsibility for all the initiatives in this area.

Second, the development of preventive solutions

upstream of production processes often demands
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collaboration between technical services and pro-

duction employees. Such collaboration involves

both the formal knowledge of engineers and the tacit

knowledge of employees in the joint implementa-

tion of solutions adapted to internal needs (Boiral,

2002; Hart, 1995). Consideration of circumstantial

ideas, suggestions, and information is an integral part

of this process of collaboration implying citizenship

behavior shown by individuals seeking to help the

environmental department regardless of their

required tasks. Such citizenship behavior can be

reinforced by personal development initiatives,

notably by the acquisition of individual skills that

could contribute to the integration of environmental

innovations or new ideas in the field. For example,

employees could acquire, outside of the workplace,

pertinent environmental information via personal

reading, participation in training programs, or

involvement in environmental organizations. Shar-

ing of this information and know-how can help

organizations apply new practices and ideas.

The last aspect that reinforces the role and perti-

nence of OCBs in environmental management is the

civic nature and social legitimacy associated with

voluntary ecological initiatives. Environmental ini-

tiatives within organizations are partly motivated by

the ecological sensitivity of individuals outside the

workplace. Employees are also citizens often con-

cerned about ecological issues who, to some extent,

are accustomed to addressing environmental con-

cerns independently of their professional activity.

Many environmental gestures outside the workplace

are quite similar in principle to those implemented

within organizations, such as saving water and

energy, recycling residues, buying environmentally

friendly products, and using less-polluting modes of

transportation. Thus, voluntary environmental

behaviors in the workplace could constitute a natural

and unconstrained extension of green citizenship

independent of required tasks within the organiza-

tion. In this perspective, it is reasonable to assume

that promoting environmental education, informa-

tion, and values outside the workplace tends to have

a positive impact on environmental OCBs inside the

workplace. This type of formal and informal

education is at the center of the various initia-

tives originating with the UN Decade of Education

for Sustainable Development (2005–2014), which

was decided by the United Nations General

Assembly (Michalos et al., 2008). These initiatives

tend to strengthen ethical concerns, constituting one

of the main motivations for environmental actions

more or less in phase with the organizational

culture (Bansal, 2003; Bansal and Roth, 2000;

Hoffman, 1993). More generally, as shown by

Cohen and Vigoda (2000), extra-organizational cit-

izenship behavior can, to a certain extent, influence

intra-organizational OCBs, in particular, with regard

to organizational compliance. The importance of

environmental issues in assuring the social legitimacy

of organizations can also reinforce the importance of

OCBs centered on the organizational loyalty of

individuals. This loyalty may be exhibited by various

behaviors serving to demonstrate the ecological

commitment of the organization, such as improving

the organizational image perceived by environ-

mental groups or in external debates and confer-

ences; becoming personally involved in community

environmental programs supported by the organi-

zation (planting trees, watercourse clean-up opera-

tions, etc.); and collaborating with the media,

students, or academics wanting to gain a better

understanding of environmental actions taken by the

organization. Such organizational loyalty behaviors

are more sincere, consistent, and likely to occur

when environmental actions taken and organiza-

tional culture are in phase with the personal envi-

ronmental values of employees (Bansal, 2003;

Hoffman, 1993; Stone, 2000).

Promoting eco-efficiency and environmental citizenship

behaviors

The pertinence of environmental OCBs does not

depend solely on their contribution to the ecological

action taken by organizations, but also on their

impact on economic performance and the possibility

for managers to stimulate their emergence. If such

behaviors prove to be inefficient and difficult to

promote in the workplace, the interest they hold for

management will remain limited. Due to the vol-

untary and informal nature of OCBs, research on its

impacts and management in organizations remains

controversial.

A number of studies analyzing the effects of

OCBs on organizational performance has culmi-

nated in the re-examination and revision of much
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more traditional thinking about the complex con-

nections between work satisfaction and productiv-

ity (Organ et al., 2006; Podsakoff et al., 1997; Van

Dyne et al., 1994). Although these connections

remain unclear, many studies have questioned the

often very restrictive definitions of performance

and productivity (Cameron, 1986; Ostroff and

Schmitt, 1993). The concept of organizational

performance is in itself complex and ambiguous,

and it can be measured using numerous and

sometimes contradictory criteria (Cameron, 1986;

Henri, 2004). Thus, OCBs can have a more posi-

tive impact on some performance criteria than on

others. In addition, although research on OCBs has

shown that these behaviors have a positive link

with diverse performance indicators, the direction

of causality between OCBs and performance is

controversial (Bachrach et al., 2001; Organ et al.,

2006).

The same type of comment may apply to the

analysis of the economic impacts of environmental

actions, which have been the subject of numerous

studies. Although the win-win perspective predom-

inates today, the direction and reasons for the link

between environmental actions and performance are

still subject to question (Roy et al., 2001; Walley and

Whitehead, 1994). Like OCBs, environmental ini-

tiatives might be a consequence rather than a cause of

organizational performance and good practices

implemented by the most efficient organizations.

Indeed, environmental performance results from a

multitude of factors and initiatives often not disso-

ciable from efforts to improve organizational pro-

ductivity, excellence, and efficiency, including

technological innovation, loss and waste reduction,

lean management, and employee participation

(Florida, 1996; Hart, 1995; Roy et al., 2001). Thus,

the effects of environmental actions on performance

should be analyzed from a contingent perspective,

differentiating the effects of various types of initia-

tives such as preventive measures, installation of

purification systems downstream of processes, train-

ing programs, recuperation and recycling, establish-

ing environmental performance indicators, and

individual behaviors. These diverse initiatives can

have very variable impacts on eco-efficiency, i.e., on

the improvement of environmental performance in

an efficient way or by contributing to achieving

economic objectives (Roy et al., 2001). While the

nature and implications of environmental OCBs have

not been studied directly, it is reasonable to assume

that these voluntary behaviors contribute to the

improvement of organizational eco-efficiency.

Indeed, improving the eco-efficiency of an

organization is often associated with preventive

measures and employee commitment, particularly

within manufacturing companies (Ruiz-Quintanilla

et al., 1996; Theyel, 2000). Contrary to palliative

action generally based on costly pollution treatment

systems installed downstream of processes, pre-

ventive measures are generally inseparable from

efforts to improve productivity. Thus, the reduction

of pollution at the source implies improvements in

procedures, practices, and behaviors that cause

contaminant releases (Cordano and Frieze, 2000;

Hart, 1995; Roy et al., 2001). Such improvements

require voluntary individual initiatives to deal with

the diversity and complexity of environmental issues

related to preventive measures. Environmental

OCBs are also needed to promote the implemen-

tation and acceptance of changes in work processes,

including employee compliance with new practices,

exchange of information and sharing of tacit

knowledge, acceptance of constraints related to the

prevention of pollution, and collaboration with

technical services to develop cleaner processes.

Environmental OCBs can engender certain costs

due to the time and effort involved. However,

because these are voluntary and spontaneous efforts,

they are generally embedded in daily activities and

are not supposed to disrupt the normal execution of

required tasks. On the contrary, these citizenship

behaviors tend to facilitate daily operations and

appear to act as a sort of social lubricant, encouraging

mutual assistance and collaboration within organi-

zations (Organ et al., 2006). In addition, OCBs can

contribute to averting certain environmental costs.

For example, employee initiatives to prevent pol-

lution can reduce the costs of contaminant treatment

downstream of the production process or avoid the

installation of palliative systems (Boiral, 2005). Vol-

untary environmental initiatives can also contribute

to the reduction of the risk of crises and resulting

negative impacts on the image and social legitimacy

of the organization. Generally speaking, such

initiatives help strengthen the social and environ-

mental responsibility of the organization. Thus,

environmental OCBs in the workplace contribute to
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the development of real organizational citizenship,

acting as a kind of invisible asset (Gardberg and

Fombrun, 2006) strengthening the social legitimacy

and acceptability of organizations on different mar-

kets. Contrary to greenwash measures, intended

above all to improve a company’s external image,

citizenship behaviors are fundamentally based on

concrete internal initiatives that are often incon-

spicuous, but help to improve the efficacy and effi-

ciency of environmental practices.

This reinforcement of organizational citizenship

can also result in indirect benefits for human

resources management and the working climate,

such as employee motivation, feelings of belonging

and pride in working for an environmentally friendly

organization, compliance with organizational goals,

and increased ease of attracting and keeping good

employees. In addition, environmental OCBs can

reduce the costs and burden associated with the

bureaucratic and formalized integration of environ-

mental management systems such as ISO 14001.

Indeed, this form of integration is often the result of

a lack of internal participation, all too systematic

recourse to external consultants who often do not

know the organization well or from a ceremonial

preparation of the certification audit essentially fo-

cused on the verification of written documentation

(Boiral, 2003, 2007; Walgenbach, 2001). Thus, a

ceremonial and formalistic integration of a standard

tends to appear as a costly and burdensome process

disassociated from internal practices. Because they

reinforce voluntary initiatives and organizational

compliance, as well as helping and collaborative

behaviors, environmental OCBs can reduce these

pervasive effects and encourage a more flexible and

natural integration of a standard.

More generally, environmental OCBs tend to

improve the social context and provide the necessary

conditions for the implementation of eco-efficient

practices and initiatives. While promotion of these

initiatives seems crucial to effective environmental

management, managers eager to consider the

importance of OCBs seem confronted with a

dilemma. Measures needed to promote environ-

mental OCBs tend to question the voluntary and

non-obligatory nature of these behaviors. Then

again, in the absence of measures encouraging

OCBs, they are at risk of being reduced to uncertain,

sporadic, and uncontrollable behaviors. Although

this type of dilemma may seem to be inherent in the

application of OCBs, it is useful to qualify the

apparent paradoxes that can result from efforts to

implement this concept. In essence, the degree to

which organizational behaviors are mandatory or

rewarded should not be viewed in an exclusive or

monolithic manner, but rather as a continuum

(Organ, 1997; Organ et al., 2006). Although OCBs

may seem removed from prescribed tasks and formal

reward systems within this continuum, this does not

mean that the behaviors are entirely spontaneous and

cannot be encouraged indirectly by management.

Indeed, managers can promote a context, climate,

and conditions favorable to the emergence of vol-

untary and discretionary environmental initiatives

not directly or explicitly rewarded by the organiza-

tion. A context favorable to environmental OCBs

can be encouraged in different ways, particularly

through green leadership by managers, the devel-

opment of a pro-environmental culture, the estab-

lishment of voluntary programs and structures, and

adapted training, information, and recruitment

policies.

First, environmental leadership and managerial

commitment tend to stimulate environmental OCBs

among employees. Generally speaking, the leader-

ship style of managers is considered to be a major

determinant of OCBs (Organ et al., 2006; Podsakoff

et al., 2000). Leadership is not based on required

tasks and the formal management systems in place,

but rather on the ability of managers to influence

employees and bring them to comply voluntarily

with a shared vision (Kuhnert and Lewis, 1987;

Rooke and Torbert, 2005). If leadership is able to

stimulate OCBs, this link can be further strength-

ened by various factors such as the manager’s per-

sonality, values, and individual behavior. Thus, it is

reasonable to assume that managers who are truly

concerned about environmental issues and adopt

green behaviors in their daily activities would tend

to encourage ecological initiatives within their

organization. Thus, leadership influence is exercised

in part through the promotion of values and indi-

vidual behaviors that tend to act as examples within

the organization, such as support for environmental

causes or groups, salvaging and recycling, use of

ecological modes of transportation, and responsible

consumption. The importance of leadership in

promoting environmental values and behavior has
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been highlighted by several studies (Bansal and

Roth, 2000; Egri and Herman, 2000; Johansen,

1998). Moreover, the environmental leadership of

management is usually at the root of the ecological

commitment of organizations considered models

for the integration and promotion of sustainable

development, such as Interface, The Body Shop,

Patagonia, and Ben & Jerry’s.

The development of a pro-environmental cor-

porate culture also tends to favor environmental

OCBs and impart a sense of environmental

responsibility to employees. To emphasize the

importance of conferring a sense of responsibility,

various studies of environmental management have

stressed the necessity of promoting a ‘‘green culture’’

(Hoffman, 1993; Howard-Grenville, 2006; Stead

and Stead, 1994). According to this cultural per-

spective, disseminating environmental values and

heightening employees’ environmental awareness

appear to be essential conditions for an ecological

shift in organizations and the emergence of envi-

ronmental initiatives. However, as with OCBs,

organizational culture and the emergence of green

values depend in part on factors difficult to control,

such as societal standards and values, organizational

history, economic sector of activity, symbolic events,

and industry macroculture (Harris and Crane, 2002).

Environmental OCBs can also be promoted

through the establishment of voluntary programs and

appropriate support structures. These voluntary

programs can take place outside the organization. In

this case, environmental OCBs espoused by

employees help reinforce the organizational image

by demonstrating commitment through concrete

initiatives not limited to financial support. For

example, some companies, such as the Campbell

Soup Company, encourage their employees to vol-

unteer for community activities by offering time and

money to support such involvement (Peloza and

Hassay, 2006). Promoting this type of voluntary

citizenship behavior can be accomplished through

various programs. At Alcoa, the ACTION (Alcoans

Coming Together In Our Neighborhoods) and

Bravo! programs are intended to promote commu-

nity involvement by employees participating directly

in projects or devoting more than 50 h per year to a

non-profit organization. These volunteer programs,

which have financed many sustainable development

programs around the world, are run by the Alcoa

Foundation, which had a budget of nearly

$23 million in 2005.

Voluntary environmental programs can also take

place within an organization or in the context of

employee transportation. Bell Canada, for example,

has set up various voluntary internal programs to

reduce greenhouse gas. The Everyday Kyoto pro-

gram, established by Bell Canada in partnership with

Environment Canada and an environmental associ-

ation, promotes various non-prescribed voluntary

initiatives in this area, including making bicycles and

helmets available free of charge to favor ecological

commuting by employees, encouraging telecom-

muting and teleconferencing, and promoting energy

savings. In order to favor the development of this

type of program and internal environmental collab-

oration, organizations often have recourse to green

committees made up of representatives from various

departments or specialties. These committees are

generally responsible for collecting ideas and pro-

moting internal environmental initiatives (Boiral,

2005). Participation in these committees is often

voluntary, optional, and not recognized by formal

reward systems. Thus, the formation and operation

of green committees provides fertile ground for

the development of environmental OCBs within

organizations.

Adapted training, information, and recruitment

policies can also help create a context favorable to

the emergence of environmental OCBs. Training

promotes the spread of values that encourage

behaviors not necessarily stipulated in job descrip-

tions or recognized by the formal reward system. For

example, increasing employee awareness of the

impact of certain contaminants on local ecosystems

can favor voluntary initiatives to limit or prevent

discharges of such contaminants. Internal commu-

nication can also be used to highlight the importance

of environmental issues and stimulate individual

initiatives in this area through internal bulletins,

environmental reports, dissemination of the organi-

zation’s environmental policy, and publication of

environmental performance statistics, among other

methods. Lastly, the introduction of environmental

criteria to recruiting and hiring policies can have an

impact on environmental OCBs. Recruiting

employees who are already well aware of, or trained

in, environmental issues may favor spontaneous

initiatives in this area, irrespective of internal
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awareness programs. However, this practice can be

difficult to implement and organizations generally

prefer to establish specific programs intended for

new employees. This is the case at Dell, where

recently hired employees and full-time contractors

are introduced to environmental issues of concern to

the company.

Conclusion

Studies of environmental management have tended

to overlook the role of voluntary, informal and

unplanned individual initiatives in the workplace.

Their emphasis on formal environmental manage-

ment systems and explicit aspects of environmental

management suggests a rational and formalist image

of the manner in which these issues are considered

within organizations. This rational image is explained

in part by concerns for social legitimacy and the

desire to show that environmental issues are effec-

tively under control. Accordingly, setting up man-

agement systems such as ISO 14001, or introducing

environmental technologies, conveys to various

stakeholders a reassuring image of rationality, order,

and control. While these visible and explicit measures

seem indispensable in dealing with environmental

issues, they suggest a reified and mechanistic image of

organizations that neglects human aspects and the

meaning of environmental actions (Crane, 2000). By

considering environmental OCBs, more informal

and less visible behaviors imparting meaning to

environmental actions can be showcased and incor-

porated into the process of corporate greening.

Environmental OCBs also play an essential role in the

efficacy and efficiency of this greening process,

especially through the development of preventive

approaches calling for the voluntary commitment of

employees to pollution reduction at the source.

This involvement depends not only on explicit

job descriptions and formal reward systems in place

within organizations, but also on discretionary

initiatives that fit the main postulates of OCB

approaches. Environmental OCBs also play an

essential role in accounting for the complexity and

diversity of environmental issues, avoiding a too

superficial and ritualized integration of environ-

mental management systems and promoting the

sharing of pertinent tacit knowledge.

Generally speaking, environmental OCBs

contribute to improving the efficiency of pollution

prevention and help create a social context encour-

aging the integration of ecological issues into daily

activities. Thus, these behaviors help promote sus-

tainable development within organizations. This

concept is often defined with regard to the search for

a balance among environmental, social, and eco-

nomic issues (Shrivastava, 1995; Stead and Stead,

1994; Wesley and Vredenburg, 1996). Numerous

models and approaches for sustainable development

have been proposed without a clear consensus

emerging on how to implement the concept

(Springett, 2003). Because they are based on con-

crete behaviors contributing to eco-efficiency and

promoting improvement of the social and environ-

mental responsibility of organizations, environmen-

tal OCBs assuredly represent an essential aspect of

implementation of sustainable development within

organizations. This article helps highlight the

importance of the informal and behavioral aspects

often neglected in environmental management and

debates on sustainable development.

More specifically, this article makes three main

contributions. First, it contributes theoretically to

current approaches to OCBs, showing how consid-

eration of environmental issues fills some gaps in these

approaches, particularly with respect to their anthro-

pocentric character and intra-organizational goals.

Such consideration appears even more desirable given

that the main dimensions of the OCB concept can also

be applied to the management of environmental

issues. Thus, environmental issues seem to be an area

where OCBs can apply and are also a more global

concern allowing the concept of OCBs to be revisited

and expanded. Second, this article shows how con-

sideration of OCBs leads to a less formalist vision of

environmental management by shedding light on the

importance of initiatives that are voluntary, informal,

and not explicitly recognized. Although these initia-

tives are not sufficient, in their own right, to respond

to environmental issues, they appear to be embedded

in social and technical systems and are necessary for

these systems to run well. Third, this article shows

how management can develop a context favorable to

the emergence of environmental OCBs. While these

behaviors are by nature voluntary and unrewarded,

and consequently difficult to control, some measures

can indirectly encourage their emergence.
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However, the relevance and promotion of envi-

ronmental OCBs does not directly challenge or

undermine the establishment of more formal man-

agement practices. Environmental OCBs can coexist

with more formal methods such as the ISO 14001

certification or the development of measures to

reward green behaviors. The pertinence of OCBs

does not result from the inefficacy of more formal

measures, but rather from their insufficiency and

impossibility of any management system to consider

all possible or desirable environmental behaviors.

Then again, some formal and explicit management

practices can encourage the emergence of voluntary

initiatives. For example, some studies have shown

that leader reward and punishment behavior or task

feedback can have a direct or indirect influence on

various aspects of OCB (Organ et al., 2006). While

the nature and reasons for this influence have yet to

be clearly established, these studies show that OCBs

are not completely spontaneous behaviors indepen-

dent of existing managerial practices.

In the absence of empirical research on environ-

mental OCBs, it is difficult to describe their deter-

minants precisely, as well as possible links with certain

management practices or their impact on organiza-

tions. Nonetheless, the proposals in this article offer

the prospect of much interesting research.

First, the environmental applications of the main

categories of OCBs should be validated empirically.

For example, it would be interesting to assess the

degree to which the various categories of environ-

mental OCBs identified in this article are associated

with real work behaviors in different types of orga-

nizations and with sustainability policies. The rela-

tionship between general OCBs and environmental

OCBs would also be interesting to study. In par-

ticular, such research would help determine whether

voluntary environmental initiatives are closely linked

to general OCBs and could be considered a special

application of general OCBs or whether it is a

question of different constructs.

Second, the analysis of connections between

environmental OCBs and individual attitudes toward

different values or ecological concerns would allow an

evaluation of the degree to which adherence to ethical

principles is reflected in voluntary and concrete acts.

These voluntary acts could be related to personal

values and general education rather than formal

training and tasks requirements inside the workplace.

Indeed, a recent study suggests that attitudes con-

cerning sustainable development and general educa-

tion have much more impact on behaviors than formal

knowledge on sustainable development (Michalos

et al., 2008). This study tends to suggest that education

and values acquired outside the workplace could have

a higher impact on environmental OCBs than formal

programs intended to develop specific environmental

knowledge within the workplace. Generally speak-

ing, analyzing the complex links among knowledge,

attitudes, and environmental OCBs seems essential in

guiding effective green initiatives inside as well as

outside the workplace. The same type of analysis

could be conducted to examine the impact of social

pressure brought to bear by various stakeholders

(environmental groups, governments, citizens, etc.)

and organizational leadership. For example, the exis-

tence of a positive link between the intensity of such

pressure and environmental OCBs could indicate that

these behaviors are not really spontaneous and are a

response, in part, to extra-organizational constraints

and concerns. In effect, concern for appearances, so-

cial visibility, and political opportunism might par-

tially explain the emergence of OCBs (Bolino, 1999).

Third, the relationship between formal environ-

mental management systems and environmental

OCBs could be studied better to understand the

details and interactions of these systems. For exam-

ple, it would be interesting to examine to what

degree ISO 14001 certification promotes the

emergence of environmental OCBs and whether the

latter could explain the successful implementation of

this standard. Since one of the main factors affecting

successful implementation of ISO management

standards is individual adherence and the internal

initiatives that could result from such adherence

(Boiral, 2007; Jiang and Bansal, 2003; Kitazawa and

Sarkis, 2000), it is reasonable to assume that more

active OCBs would help improve the efficacy of

ISO 14001 certification. This hypothesis seems even

more plausible, given that OCBs are often viewed as

a form of social lubricant that improves organiza-

tional operations and practices in place (Organ et al.,

2006).

One last area of research would be to study the

impacts of OCBs on environmental performance.

Research that has examined the determinants of

environmental performance has focused primarily on

the formal and explicit aspects, including external
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pressure, technological innovation, established pol-

icy, and environmental management systems such as

the ISO 14001 certification (Christmann, 2000; Roy

et al., 2001; Ruiz-Quintanilla et al., 1996; Theyel,

2000). Environmental OCBs could directly influ-

ence environmental performance or play a more

indirect role by influencing other determinants of

performance. The impact on environmental per-

formance might also be compared on the basis of the

type of OCB examined, whether individual initia-

tives, helping, or organizational compliance.

Although these quantitative approaches are useful

for research on the determinants and impacts of

environmental OCBs, this concept would also stand

to gain from research using more qualitative ap-

proaches. Due to their informal, tacit, and behavioral

aspects, environmental OCBs cannot be reduced

solely to measurable and quantifiable variables.

Qualitative empirical observations would allow the

development of a better understanding of the real

role of voluntary behaviors in the environmental

management of organizations based, to an ever

greater extent, on formal and standardized practices.

In any case, because they are on the fringe of formal

practices, by their very nature OCBs will always

remain difficult to understand, explain, and manage,

irrespective of their true impact on the environ-

mental and social responsibility of organizations.
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Québec, Canada G1V 0A6

E-mail: Olivier.Boiral@mng.ulaval.ca

236 Olivier Boiral

http://dx.doi.org/10.1007/s10551-005-5496-z
http://dx.doi.org/10.1037/0021-9010.82.2.262
http://dx.doi.org/10.1177/014920630002600307
http://dx.doi.org/10.2307/258965
http://dx.doi.org/10.1002/bse.304
http://dx.doi.org/10.2307/1556361
http://dx.doi.org/10.2307/258961
http://dx.doi.org/10.1002/bse.353
http://dx.doi.org/10.2307/258960
http://dx.doi.org/10.2307/258960
http://dx.doi.org/10.1108/09534819410061351
http://dx.doi.org/10.1108/09534819410061351
http://dx.doi.org/10.1016/S0959-6526(00)00037-8
http://dx.doi.org/10.1108/01443570010304288
http://dx.doi.org/10.2307/256600
http://dx.doi.org/10.1177/0170840601224006
http://dx.doi.org/10.1177/105649269652003
http://dx.doi.org/10.1177/105649269652003

	Outline placeholder
	Abs1
	Sec1
	Sec2
	Sec4

	Sec5
	Ack
	Bib1



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


