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Abstract: This paper analyzes organizational environmental performance and environmental
management approaches in German hospitals. Based on data from an online survey and a
subsequent cluster analysis, three groups of hospitals are identified: traditionalists, pragmatists,
and environmentalists. The clusters differ regarding their organizational environmental performance,
i.e., the environmental management elements adopted (policy, goals, structures, processes,
and monitoring) and the environmental issues addressed (energy, water, material consumption, waste,
emissions into water and air). The environmental management approaches hospitals adopt range from
least to most active. Despite perceived stakeholder pressure being generally low, differences between
the clusters can be observed. The most relevant stakeholders are internal ones, i.e., management
and owners, rather than external ones. Furthermore, some organizational characteristics distinguish
the clusters. This paper adds knowledge in the under-researched setting of hospitals and discusses
managerial possibilities for the types of hospitals to increase their organizational environmental
performance and to pursue a more holistic environmental approach.

Keywords: corporate environmental performance; organizational environmental management;
stakeholder pressure; hospital; survey; cluster analysis

1. Introduction

Due to the fact that environmental issues rank increasingly higher on the public and political
agenda, as witnessed by social movements such as Fridays for Future or international treaties such as
the Paris Agreement, organizations in most sectors are facing more and more pressures to reduce their
environmental footprint. Addressing environmental issues through an organization’s management
not only contributes to an environmentally sustainable development, it has also been shown to
create considerable other benefits for the organization, such as cost savings or improved public
image [1,2]. So far, especially manufacturing and other highly polluting industries are shown to be
active (e.g., by means of environmental certification, see [3]) and address increasing demands by
researchers, politicians, media, NGOs, and others. However, some research extends the attention
beyond the highly polluting industries and considers more ‘hidden’ actors, i.e., service actors such as
consulting companies [4] or hotels [5,6], and their potential contribution to sustainable development.

Despite the potentially severe environmental impacts of hospitals (see literature review by McGain
and Naylor [7]), they have been long overlooked in the sustainability debate [8]. Moreover, and perhaps
as a result, the sector is said to give low priority to environmental issues and calls for action have
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emerged [9,10]. Some studies have researched environmental impacts of hospitals and investigated
their organizational performance based on single environmental aspects, such as for material [11,12],
water [13] and energy use [14], waste [15,16], carbon emissions [17], or wastewater [18]. Most of these
studies conclude that a more active management of the aforementioned aspects offers potential for
performance improvements. However, studies considering more than one environmental aspect are
rare and, thus, conclusions regarding the environmental performance of hospitals remain unclear.

According to Trumpp, Endrikat, Zopf, and Guenther [19], organizational environmental
performance is a multi-dimensional construct comprising an environmental operational performance
dimension and an environmental management performance dimension. However, few existing
empirical studies explicitly consider both dimensions, i.e., multiple environmental aspects and
environmental management elements. For the purpose of this study and by building on this research,
organizational environmental management (EM) is defined as the interplay of five managerial
elements (policy, objectives, processes, structures, monitoring) to increase environmental operational
performance regarding six main environmental aspects (material, energy, water, waste, emission
into air and water) with the ultimate aim to improve the overall organizational environmental
performance (OEP). Moreover, the organizational environmental management (EM) approach is
characterized by the implementation level of managerial elements with regard to the above-mentioned
environmental aspects.

The scientific literature does not provide sufficient information regarding hospitals’ management
of environmental issues. In this sense, no previous study encompasses and researches all EM elements
as previously presented. Some possible measures that hospital managers could implement to address
their hospitals’ negative environmental impacts have been summarized by Seifert and Guenther [20].
Limited research on more comprehensive environmental management initiatives in hospitals exists,
e.g., regarding environmental analysis [21], implementation of voluntary environmental programs [22],
the adoption of proactive EM strategies [8], or an EM system’s validation according to Eco-Management
and Audit Scheme (EMAS) ([23–26]). Thus, initial insights into some possible measures and initiatives
that hospital managers could adopt to increase the OEP of their hospital are prevalent. However,
these are only initial insights researching single facets of the aforementioned EM elements of a limited number
of pioneering organizations. Deeper insights in the EM approaches of the actors in the sector are missing.

This suggests profound knowledge gaps regarding the overall OEP of hospitals. What the scientific
community does not yet know is what the actual OEP of hospitals is and whether hospitals differ
especially regarding their adoption of EM elements and, thus, in their overall EM approaches. So far,
in health care sciences, it has been discussed whether management in general is relevant for the
sector and which practices matter for performance [27]. Whether this also applies to environmental
issues and what influences hospitals regarding their adoption of a certain EM approach remains
unclear. A comprehensive overview of the sector, its environmental orientation, and the determinants
is missing. Therefore, in this study, these knowledge gaps are closed and the following research
questions addressed:

• What is the organizational environmental performance of hospitals?
• Based on the hospitals’ organizational environmental performance, what classifications of EM

approaches exist?
• What determines the EM approach?

This paper makes the following contributions to existing literature. First, it empirically researches
hospitals from an EM point of view through a large-scale survey. So far, such a larger empirical
examination has only been done by Pinzone et al. [8] in an Italian region. This research is not only
expanded by a differing country context but also by focusing on the measurement of OEP and a detailed
investigation of EM approaches and their determining factors beyond stakeholder pressure. In this
regard, the power of stakeholder theory in explaining organizational behavior in this under-researched
hospital context is questioned. Second, this paper adds to the research on typologies of organizations
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regarding EM by deriving types of EM approaches from a unique data set from a service-oriented
sector and demonstrates the value of the OEP construct and its operationalization as presented in
Trumpp et al. [19]. From a practical point of view, this paper adds knowledge by discussing and
recommending possibilities for managerial action for different types of hospitals to increase their
OEP and pursue a more holistic environmental approach. The conclusions are also valuable for the
design of novel and targeted policies that can support hospitals in speeding up the transition to
environmental sustainability.

The paper is structured as follows. First, it presents an overview of scientific literature on
organizational EM, displays existing typologies of EM approaches, highlights some relevant influencing
factors for organizational activities, and describes the practical context of this study. Subsequently,
it describes the methodology for data collection and analysis, followed by the results and their
discussion. Finally, the conclusions for managers and researchers are presented.

2. Review of the Literature

In this section, an overview of scientific literature on organizational EM is presented as well as
some existing EM approaches in organizations and relevant influencing factors. Finally, the section
describes the particularities of the German hospital sector that represents the practical context of
this study.

2.1. Organizational Environmental Management

There are several ways through which managers can contribute to environmental sustainability in
their organization. This study follows Trumpp et al. [19], who provide a comprehensive conceptual
framework for corporate environmental performance, state the elements a comprehensive management
should encompass, and describe how its implementation could be measured. Subsequently, the EM
elements (i.e., policy, objectives, structures, processes, and monitoring) and their interrelation are
described (see also Table 1).

Table 1. Conceptualization of Organizational Environmental Performance (based on [19]).

Environmental Management Performance

Environmental policy Any overarching organizational philosophy or principle
regarding environmental issues

Environmental objectives Any organizational targets or objectives regarding
environmental issues

Environmental processes Considering environmental issues within operations, e.g.,
applying environmental criteria or life-cycle assessment

Organizational structures Allocation of responsibilities and tasks, employee
education/training, ISO 14001 or EMAS certification

Environmental monitoring Collection and analysis of environmental indicators

Environmental Operational Performance

Material consumption Any material that is utilized

Energy consumption Any energy that is utilized

Water consumption Any freshwater that is utilized

Wastes Any undesired outputs emerging

Emission into air Any releases into air, such as smell or CO2

Emission into water Any releases into water, esp. after wastewater treatment

First of all, managers may create organizational environmental policies including mission or vision
statements in which the overarching direction for the organization concerning environmental issues
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is stated. Furthermore, they can set concrete organization-wide environmental goals that shall be
achieved by departments and the respective employees. Whereas the former instrument is situated
on a strategic level and aims to communicate the organizational mission and vision to employees
and other stakeholders so they can align their actions accordingly, the latter translates the policy
into more operational targets. However, the goals need to be manifested in concrete rules and
specifications for organizational procedures to ensure their fulfillment. Environmental training
of employees communicates the environmental idea and should assure environmentally friendly
individual behavior in line with the organizational policy and goals. Thus, routine processes in specific
departments can be optimized, such as in purchasing (e.g., by considering more environmental
criteria for supplier selection) or in waste treatment procedures (e.g., by training employees on waste
separation). Environmental accounting methods, such as Life Cycle Assessment (LCA) or Material
Flow Cost Accounting (MFCA) can help to determine the environmental impacts of products and
processes in order to derive recommendations on where to initiate changes and optimize existing
procedures [28–31]. Thus, conducting LCA studies itself can be an organizational signal for a lived
environmental process that displays managerial efforts to assess and consider environmental issues
within management. Overall, adapted rules and procedures (e.g., derived from environmental impact
analyses) should contribute to the fulfillment of the organizations’ environmental goals and missions.

The consideration of environmental issues often requires a responsible person (e.g.,
an environmental officer) or group (e.g., environmental committee or department) within the
organization who can serve as contact point for managers, employees, and external stakeholders.
Such an institution can initiate data collection and build up a monitoring system of key figures, such
as water or energy consumption (compare also Table 1 for environmental operational performance
indicators), so that trends can be observed and corrective measures be taken. Creating such positions
within existing organizational structures means assigning responsibilities and allocating financial
resources. It also signals top management’s acknowledgement of the relevance of environmental issues
to the members of the organization and other stakeholders.

A way to holistically address organizational environmental issues in practice is the implementation
of an environmental management system (EMS) that encompasses the aforementioned EM elements.
EMSs are a “part of the general management system which includes the organizational structure,
planning of activities, responsibilities, practices, procedures, processes and resources for developing,
implementing, carrying out, reviewing and maintaining the organization’s environmental policy” [32].
An organization’s’ EMS can be certified or validated according to internationally accepted and
widely applied standards such as ISO 14001 and the Eco-Management and Audit Scheme
(EMAS) (for more information see, e.g., [33–38]). Such standards can assist organizations in
implementing environment-related policies, goals, procedures, monitoring, and structures. Usually,
the implementation of an EMS represents an extensive organizational environmental management
approach aiming to increase OEP. However, also some more local initiatives (e.g., Ökoprofit in
Germany, e.g., [39]) can represent a starting point for improvements regarding OEP. Participation in
such voluntary environmental initiatives (VEI) and the implementation of measures and practices may
be used for internal and external communication, e.g., via disclosure of OEP within environmental
reports [40,41]. Thus, organizational stakeholders would be informed.

2.2. Existing Environmental Management Approaches in Organizations

Apart from the different management elements that can be adopted, EM has several manifestations
with regard to the level of organizational activity, meaning that organizations can choose the types
and number of instruments, measures or initiatives to be adopted as well as the degree to which
they are implemented. Several scholars have developed classifications of EM, either based on
theoretical reasoning [42,43] or empirical data [44–46]. A popular way of categorizing EM is
the stage-model approach, which entails mapping EM along a continuum reaching from reactive,
i.e., compliance-oriented reactive organizational responses, to proactive EM, where organizations



Sustainability 2020, 12, 4428 5 of 24

voluntarily exceed regulatory obligations [43,44]. Proponents of the stage-model view also adopt a
temporal perspective by claiming that organizations’ EM evolves along this continuum over time [47].
Recent studies have refined the stages of EM maturity by suggesting that when implementing EM,
organizations initially focus on improving or changing internal processes, proceed with altering
management structures, subsequently adapt their products and supply chain practices, and eventually
communicate their EM approach externally, e.g., through environmental reports [48,49]. Another way
of looking at EM is to reveal patterns in the way EM instruments are adopted by organizations [42,50].
Such typology-based evaluations adopt a more static perspective and stipulate that there is not a
single ideal solution to deal with environmental issues, but that high EM performance can be achieved
through a variety of combinations of various management instruments [47].

Table 2 provides an overview of the most popular classifications of EM and their underlying
research approaches, while acknowledging that there are several additional classifications proposed by
other scholars. Although a number of studies have attempted to classify EM approaches, the majority
of empirical research relies on cross-sector analyses, thereby neglecting patterns in EM that may be
specific to particular industries [47]. Therefore, in line with Kallio and Nordberg [51], it can be argued
that the question whether theoretical categorizations of EM approaches are congruent with actual
organizational practice still needs further scholarly attention. Especially service-oriented industries
like the healthcare sector remain under-researched [8,49,52] and, to our knowledge, there is no research
that categorizes EM approaches of hospitals. It is the aim of this study to identify EM approaches in
hospitals based on their OEP, their aforementioned EM elements and considered environmental aspects.

2.3. Practical Background: The German Hospital Sector and Its Stakeholders

Regardless of the sector, one reason for the adoption of environmental measures is seen in
exposure to stakeholder pressure [53]. A stakeholder is any individual or group affected by or
affecting an organization [54]. Stakeholders can be classified into internal (e.g., owners, top-level
management, employees) and external stakeholders (e.g., regulators, customers, competitors, media,
non-governmental organizations (NGOs), local interest groups). Organizations align their business
activities with the expectations of such stakeholders. Mitchell, Agle, and Wood [55], in their model
of stakeholder salience, classify stakeholders according to their power, urgency, and legitimacy.
Managers and their perception of salience are important elements of this model as they identify and
assess the relevant stakeholders [46,56]. Understanding stakeholder expectations and demands is
crucial for an organization to ensure its long term survival, since unrecognized demands may imply
negative consequences for organizations [57], e.g., through law suits in case of non-compliance with
environmental regulations or a loss of reputation due to a scandal related to local environmental
pollution. Furthermore, maintaining good stakeholder relationships can lead to benefits for the
organizations [58].

How organizations perceive and react to pressures may vary with the industry context (e.g., [59,60]).
Especially service industries that differ from manufacturing industries, where the focus in research
has lain thus far, are said to require more attention [61]. Aiming to understand the drivers for
organizational environmental behavior means considering the respective institutional setting as the
importance of stakeholders for driving organizational EM may vary from sector to sector. In the
following, the German hospital sector with its most relevant stakeholders is described, i.e., regulators,
suppliers, top managers, employees, federal states, suppliers, insurance companies, owners, patients,
and their relatives.
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Table 2. Popular categorizations of organizational environmental management (EM) and underlying research approaches.

Author(s)
Categories of Organizational

EM Approaches
Derived From Empirical Context EM Elements Considered in

Empirical Analysis

Theory Empirical Data

Roome [43]

• Non-compliance
• Compliance
• Compliance plus
• Commercial and

environmental excellence
• Leading edge

X - -

Hart [50]

• Pollution prevention
• Product stewardship
• Sustainable development

X - -

Aragón-Correa [44]

• Environmental excellence
• Leading edge
• Compliance
• Compliance plus
• Non-compliance

x 105 Spanish companies from
various sectors

• Information and education
• Traditional/regulated correction
• Modern/voluntary prevention

Henriques and Sadorsky [46]

• Reactive
• Defensive
• Accommodative
• Proactive

x 750 Canadian firms from
various sectors

• Environmental plan
• Written plan
• Plan communicated to employees
• Plan communicated to shareholders
• EHS unit
• Environment committee

Buysse and Verbeke [45]

• Reactive strategy
• Pollution prevention
• Environmental leadership

x 450 Belgian companies from
various sectors

• Conventional green competencies
• Employee skills
• Organizational competencies
• Management systems and procedures
• Strategic planning process

Hart and Dowell [42]

• Pollution prevention
• Product stewardship
• Clean technology
• Base of the pyramid

X - -
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In total, 1942 hospitals are located in the 16 federal states of Germany and are tasked with
ensuring the treatment of sick people, delivering babies, and treating psychological diseases [62].
For these hospitals, some environmental issues are put on the management agenda by the regulator.
For example, German hospitals are obliged to follow strict rules for waste handling, e.g., regarding
(non) hazardous wastes. They instruct waste disposal companies concerning its final treatment.
The waste fees hospitals are required to pay for this service vary with the classification and amount of
waste hospitals produce. Furthermore, hospitals pay wastewater charges according to the amount
of water consumed and wastewater discharged. Often, the wastewater streams from hospitals are
treated together with community wastewater in public wastewater treatment plants. Energy issues
are increasingly important for hospitals not only due to increasing energy supply cost but also due to
the 2015 adopted Energy Services Act, which defines which organizations need to perform energy
audits. This applies to hospitals that fall into the category of “large companies” with either more
than 249 employees, annual turnover of more than 50 million, or balance of more than 43 million
euros. Not fulfilling the obligation can result in a fine being imposed. Hospital operating facilities and
equipment that use hazardous substances as defined by the Chemicals Act must establish a hazardous
substance register and follow operating instructions in accordance with the Ordinance on Hazardous
Substances. Overall, many environmental issues are connected to work safety. Regular trainings for
certain issues are required. Sometimes, the federal state encourages environmentally friendly public
procurement and disposal within guidelines. However, economic criteria are often ranked higher than
environmental protection when deciding on suppliers or disposal companies.

Hospitals in Germany are either publicly owned and run by local or federal state authorities
(28.8%), owned by private for-profit organizations (37.1%), or voluntary charitable hospitals run by
German Red Cross organizations or churches (34.1%) [62]. Due to increasing financial pressures from
government bodies, a trend towards privatization can be observed [62–64], which is meant to improve
the hospitals’ economic efficiency. Overall, calls for an adequate ratio of costs and treatment quality are
prevalent. This represents a great challenge for top managers in hospitals, i.e., the board of directors,
which is usually comprised of a managing director, a clinical director, and a nursing director.

With 1.2 million employees [62], hospitals are an important pillar of the healthcare sector. Hospital
employees are central elements for delivering the service. Orientating themselves within the complex
hierarchical structure of a hospital, in which doctors, nurses, and other staff members operate and have
clear internal responsibilities, could be demanding for patients and other outsiders. Implementing
organizational change in professional organizations such as those found in the healthcare sector can be
difficult for the top management [8]. For the employees, delivering care in an adequate way is the
main task and presents manifold challenges, both physically and mentally [65].

Hospitals vary in size not only regarding their employee numbers but also regarding numbers
of beds and, thus, possibilities to offer healthcare services for patients. In Germany, the numbers of
offered beds differ depending on ownership. Most hospital beds are offered by public hospitals (48.0%),
followed by voluntary charitable hospitals (33.2%), and private hospitals (18.7%), meaning that public
hospitals, with on average 426 beds, are three times as large as private hospitals, which have capacities
of 129 beds on average. On average, hospital bed occupancy rate is 77.8% [62].

Hospitals’ financial resources are directly connected to patient numbers. Hospitals operate under
a dual funding system. First, the costs for the treatment of patients are covered by insurance companies
through compulsory health insurance contributions from their beneficiaries. Second, capital costs
(e.g., buildings or infrastructure) are usually covered by the respective federal state government on an
annual basis. However, these investments are decreasing [66], which is why hospitals are increasingly
in search for other funding sources for their investments [64]. The federal states create hospital plans
and are responsible for the creation of new and the closure of existing healthcare institutions. It is their
responsibility to ensure the availability of healthcare services for the citizens, in rural areas as well as
in large cities. Most hospitals in Germany are listed in the hospital plan and receive funding within
this dual system.
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The current economic constraints [63] lead to a more competitive setting in which the hospitals
operate. Neighboring hospitals can be perceived as competitors in a way as they compete for
well-trained staff and professionals or investment grants from the respective state. Usually, the federal
state ensures with its hospital plan that an over-supply is avoided and the number of hospitals is
limited. Thus, within certain spatial boundaries, hospitals are monopolies.

In German hospitals, 19.4 million patients receive medical treatments per year, spending on
average 7.3 days in this institution [62]. Customers play a central role for organizations. They buy a
service or product that the company or the competitor offers and, thus, directly impact the sales and
revenues. It lies within their power to actively boycott organizational offers. Patients, the customers of
hospitals, have distinct characteristics that traditional customers in other sectors do not necessarily
exhibit [65]. Their choice of the service is mainly based on medical need and usually not on a voluntary
consumption decision. Patients are physically and mentally vulnerable and the decision process for a
hospital service can be accompanied by pain and negative emotions like fear. Sometimes their life
is at risk. They can be reluctant to seek treatment. Due to these strenuous conditions, patients may
exhibit limited rational decision-making. Often, patients lack knowledge regarding their sickness
and the treatment. Therefore, they have to trust the expert groups in the hospital. The decision for
a hospital is strongly guided by criteria such as equipment of the hospital, recommendations from
doctors or family and friends, or distance to home and family. Furthermore, hospitals and patients
are de-coupled from the process of payment for the service as public health insurances negotiate and
cover most treatment cost.

Different forms of stakeholder pressure can lead to different organizational reactions, such as
EM approaches. Whereas normative pressure from internal stakeholders is said to contribute to
substantive actions within EM (meaning an actual environmental commitment manifesting in concrete
actions), pressure from external stakeholders can drive symbolic actions (actions aiming to ensure
legitimacy and increase an image or appearance of commitment) [67]. For the healthcare sector, studies
by Pinzone et al. [8] and Seifert and Guenther [26] research stakeholder pressure. The former shows
that the overall pressure influences proactive environmental strategies in the Italian healthcare setting.
The latter demonstrates how hospital managers attribute their stakeholders low interest regarding the
hospitals’ voluntary environmental management initiative, i.e., no or very low pressure regarding the
implementation of an environmental management standard according to Eco-Management and Audit
Scheme (EMAS) in Germany. Whether the pressure from single stakeholders shapes EM approaches of
German hospitals will be explored within this study.

3. Research Design

In this section, the research framework and survey development as well as the methods applied
for data collection and analysis are presented. In addition, the underlying sample is described.

3.1. Measurement and Survey Development

In order to answer the research questions, an online survey among all hospitals in Germany was
conducted. The survey items were deduced from existing literature and comprise questions on EP,
stakeholder pressure, general organizational performance indicators, and hospital and respondent
characteristics. Overall, about 50 questions were included with a planned duration for completing
the questionnaire of about 15 minutes. They relevant questions from the survey are attached in the
Appendix A.

Based on the framework proposed by Trumpp et al. [19], OEP was measured with respect to the
management of environmental issues by asking for the implementation of its five elements, as presented
in the previous section: environmental policy (POL), environmental objectives (OBJ), environmental
processes (PRO), environmental structures (STR), and environmental monitoring (MON). For each
of the EM elements, it was asked whether this element is implemented based on six commonly used
environmental aspects related to inputs and outputs. The input aspects comprise material, energy,
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and water consumption. The output aspects cover undesired releases in the form of waste and
emissions into air (e.g., CO2) or water (e.g., containing pharmaceutical residues). Thus, the respondents
faced 30 possible combinations (five EM elements each for six environmental issues) and an equal
number of closed questions.

In line with previous literature in the field [45,68], the questions were related to perceived pressure
from stakeholders regarding the adoption of EM based on a six-point Likert scale (ranging from ‘very
low pressure’ to ‘very high pressure’). The stakeholder groups included in the questionnaire were
derived from Freeman [54] and were complemented by additional stakeholders identified in pre-tests.
Specifically, questions regarding pressure from the following stakeholders were asked: owners, hospital
management, patients (customers), relatives of patients, employees, suppliers, competitors, health
insurance companies, insurance companies, financiers/banks, media, regulators, environmental NGOs,
local interest groups, and hospital associations. The respondents were given the opportunity to
add stakeholders.

Some additional factors were included in the questionnaire in order to understand how hospitals’
EM approaches differ (see also [69]). Information was collected on hospital size (number of employees),
ownership (public, private, voluntary charitable hospitals), participation in voluntary environmental
initiatives (VEI), environmental training provided to employees, and organizational performance
indicators (return on assets, return on sales, employee growth, sales growth, asset growth, debt-to-equity,
innovation performance, overall organizational performance, bed occupancy rate). Furthermore,
personal data of the respondents was obtained, such as job position, hospital experience, education,
sex, and age. Figure 1 presents the research framework and the constructs surveyed through
the questionnaire.
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Figure 1. Research framework.

Before conducting the actual survey, the online questionnaire was pre-tested with experts
from hospitals, management consultancies, and researchers in telephone interviews in order to
reveal potential difficulties respondents might encounter. The method applied was a “think aloud”
procedure [70,71] i.e., respondents were asked to comment on any issue that came to mind when
answering the questionnaire. Thus, confusion with the questions or answers can be observed.
Furthermore, after completing the questionnaire, the participants were asked for their overall experience
and perceived problems with the questions and answers as well as the structure and appearance of the
survey. The structure of the questionnaire and wording of the questions was adapted according to the
feedback. The online questionnaire was designed with the software package LimeSurvey.
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3.2. Data Collection and Sampling

Based on directories provided by different German institutions and organizations (e.g., Deutsches
Krankenhausverzeichnis), a comprehensive database of hospitals in Germany was created, resulting
in a list of 1723 hospitals. Next, all hospitals from the list were invited via e-mail to take part in
the survey. Primarily managing directors were contacted. Since the survey was based on a census
approach, the sample represented the population of hospitals in Germany. The survey took place
between the end of July 2018 and October 2018 in 6 waves. In case a notification about the departure
of a managing director from a certain hospital was received, the contact details of the respective
hospital management were updated. Even after updating contact information in the list of hospitals,
134 hospitals were unreachable.

In total, 115 usable questionnaires were returned, corresponding to a response rate of 7.2%.
This low number of replies is similar to other studies in the field of EM (e.g., [8,72]) and could be an
indicator of increasing questionnaire fatigue among respondents of business surveys, as has been
observed by Saunders, Lewis, and Thornhill [73]. Furthermore, the sample was compared with the total
population of German hospitals. The composition of the sample in terms of ownership (42.6% public,
35.7% voluntary charitable hospitals, and 21.7% private hospitals) roughly resembles the characteristics
of the whole population with a slight overrepresentation of public and underrepresentation of private
organizations [62]. Table 3 summarizes the characteristics of the respondents.

Table 3. Characteristics of respondents.

Job Position Number Percentage

Managing director/assistance 66/6 62.6%
Environmental or sustainability manager 16 13.9%

Waste manager 4 3.5%
Energy manager 4 3.5%

Facility or technical manager 9 7.8%
Quality manager 4 3.5%

Others 6 5.2%

Average years of experience in . . .

this hospital 12.2
this position (this and other hospitals) 11.6

this hospital and this position 8.2

Educational background

Business and management 48 41.7%
Engineering/natural sciences 32 27.8%

Medicine 4 3.5%
Others 12 10.5%

No answer 19 16.5%

Sex

Male 76 66.1%
Female 29 25.2%

No answer 10 8.7%

Age

20–29 3 2.6%
30–39 16 13.9%
40–49 29 25.2%
50–59 50 43.5%
>60 12 10.4%

No answer 5 4.4%
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Since the online survey software ensured that respondents could only submit the questionnaire if
all questions regarding the key aspects of interest were answered (i.e., EM and perceived stakeholder
pressure), missing values did not represent an issue. The sample was tested for non-response bias
to ensure the validity and generalizability of our results. A Mann–Whitney U test was performed
to compare 25% early and 25% late respondents. There were no significant differences concerning
responses to the questions on EM. Therefore, it can be assumed that a non-response bias does not exist
as early and late respondents seem similar [74].

3.3. Data Analysis

OEP was measured by looking at how many environmental aspects (material, energy, water,
waste, emissions to air, wastewater) were addressed in the different management dimensions (policy,
objectives, processes, structures, monitoring). In total, a company could score a maximum of 6 points
in each management element category if all aspects were addressed and a minimum of 0 points in case
none of the aspects were addressed. Under the assumption that all aspects are equally important, no
weighting was applied when calculating the score for each company.

To identify different types of EM approaches, a cluster analysis in the software package SPSS
was conducted. Using the scores of the five EM elements (policy, objectives, processes, structures,
monitoring) as input variables, it was first tested for existence of multicollinearity between the selected
variables. An inspection of Spearman’s rho correlations coefficients showed that none of the variables
are highly correlated with any of the other variables. In a next step, hierarchical cluster analysis was
applied to identify the optimal number of clusters. Since all variables were measured on the same
scale (1-5), no standardization was applied. The Ward method as the clustering algorithm was chosen
and squared Euclidean distance as the distance measure. The Ward approach has been shown to be
among the most efficient methods for clustering datasets with ordinal variables [75]. Subsequently, the
change in heterogeneity was plotted in each stage of the clustering procedure in a scree plot and the
elbow criterion applied, leading to three clusters as the optimal solution. This solution was confirmed
by SPSS’ proprietary TwoStep clustering procedure, which automatically determines the number of
clusters. In a last step, a non-hierarchical cluster analysis (k-means) was used to assign the companies
to the three clusters [76]. By using the cluster memberships as independent and the EM variables as
dependent variables, it was tested for significant differences between the three clusters regarding the
EM variables by performing a Kruskal–Wallis H test. A significant Chi-square-statistic confirmed the
suitability of a three cluster solution. In addition, a Mann–Whitney U test was applied to investigate
statistically significant differences between the clusters. Cluster stability was examined by changing
the order of observations in the dataset three times and by repeating the k-means clustering procedure
for each new ordering criterion. On average, only 11.3% of the observations were classified differently,
which indicates good cluster stability [76].

To reveal further differences between the identified clusters concerning the variables not considered
in the initial cluster analysis, profiling as suggested by Hair et al. [76] was applied. Apart from looking at
the distribution of observations across the identified clusters with regard to ownership and participation
in voluntary environmental initiatives (VEI), it was tested whether stakeholder pressure, hospital size,
organizational performance, and environmental training differs significantly between the groups. For
this, a Kruskal–Wallis H test was performed in case of the ordinal stakeholders and organizational
performance variables and a one-way ANOVA for the continuous hospital size variable. Additionally,
Mann–Whitney U and independent sample t-tests were conducted in order to reveal significantly
different characteristics when comparing clusters one by one.

4. Results and Discussion

In this section, the results from the survey are presented. It starts with a summary of the descriptive
results regarding OEP and EM elements (policy, objectives, processes, structures, monitoring) grouped
along the considered environmental aspects (material, energy and water consumption, waste, and
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emissions into air and water). Second, the results of the cluster analysis are discussed in regards to cluster
characteristics, potential determinants for EM approaches, as well as the role of stakeholder pressures.

4.1. Descriptive Statistics

Figure 2 presents the results regarding the OEP of hospitals in Germany in relation to the different
environmental elements and environmental aspects considered.Sustainability 2020, 12, x FOR PEER REVIEW 12 of 25 
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In their formulation of an organization-wide environmental policy, the majority of hospitals
address waste (67.0%) and energy issues (62.6%) as well as material (55.7%) and water consumption
(53.9%). Emissions into water and air are only addressed by slightly more than one third of the
hospitals. Overall, only half of the hospitals have an environmental policy.

A similar ranking of environmental aspects can be observed in the context of environmental
objectives. Here, energy consumption (66.1%) and waste (51.3%) rank higher than water and material
consumption, which are of medium importance. Emissions into water and air receive less attention.
On average, the setting of environmental objectives receives less attention than the formulation of
respective policies, since only about 40.0% of the hospitals adopted environment-related targets. This is
not the case for energy issues, where objectives and policies are almost equally important.

On average, regarding the existence of environmental processes, more hospitals are active in
comparison to the formulation of a policy or the setting of objectives. This is especially the case for
energy (82.6%), waste (82.6%), and material consumption (76.5%), which seem to be highly relevant
issues. The environmental aspects of water consumption and emissions into air and water are slightly
more often addressed by hospitals in processes than they are integrated in a respective policy.

In terms of organizational structures, waste (93.9%) ranks over energy (79.1%) among hospitals.
Notably, organizational structures for waste management are implemented by almost all hospitals.
According to our survey, assigning management responsibilities for water and material consumption
(approx. 60% each) is more important than for emissions into air or water (approx. 40% each).
On average, setting environmental structures is of similar importance as implementing processes.
Both management elements rank highest among all.

Regarding the monitoring of environmental issues, again, energy (83.5%) and waste issues (77.4%)
receive most attention, followed by water (74.8%) and material (70.4%) consumption. Notably, all
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input aspects receive high levels of attention within monitoring. On the output side, emissions into air
and water are only relevant for about one quarter of the hospitals. Here, the percentages of hospitals
setting goals and performing monitoring do not deviate much. For the other environmental aspects,
the monitoring was much more important than the setting of goals. This is interesting as the absence
of goals for certain aspects could bring the effectiveness of their monitoring into question.

Overall, energy and waste issues receive the most attention (on average around 74%), whereas
emissions into air and water receive the least (on average around 33%). Water and material consumption
is of medium importance (on average around 59%).

4.2. Cluster Analysis

Table 4 depicts the cluster centers (mean values of the five EM elements) of the three identified
types of EM approaches in the surveyed hospitals. Looking at the mean values of the total
sample, environmental issues are most extensively addressed in processes, organizational structures,
and monitoring procedures. However, in general, not even four environmental aspects are integrated
into these management instruments. A policy exists for around three environmental issues on average,
while objectives are set for only about two topics. Considering the individual scores of the different
clusters, the results of the Kruskal–Wallis H test indicate that the groups are significantly different from
each other. Moreover, based on the average scores across all EM elements, the clusters can be mapped
along a continuum ranging from least active (traditionalists) to most active (environmentalist). This is
in line with previous literature, e.g., Buysse and Verbeke [45] or Hart [50].

Table 4. Cluster and average EM scores.

Clusters Total
Average Chi-Square

1 Traditionalists 2 Pragmatists 3 Environmentalists

EM element
Policy 1.81 [3] 1.31 [3] 5.29 [1,2] 3.12 74.92 ***

Objectives 0.52 [2,3] 1.72 [1,3] 4.12 [1,2] 2.46 55.69 ***
Processes 1.59 [2,3] 4.08 [1,3] 4.73 [1,2] 3.77 46.99 ***
Structures 1.59 [2,3] 4.10 [1] 4.63 [1] 3.74 47.81 ***

Monitoring 1.33 [2,3] 3.69 [1,3] 4.69 [1,2] 3.57 57.04 ***

Average 1.37 2.98 4.69

Number of cases
(% of sample)

27
(23.5 %)

39
(33.9 %)

49
(42.6 %)

*** p < 0.001, ** p < 0.01, * p < 0.05, otherwise not significant. Chi-square statistics based on Kruskal–Wallis H tests.
The numbers in brackets show the group number(s) that are significantly different at the 0.05 level based on the
Mann–Whitney U tests.

In the following, the three identified clusters, i.e., traditionalists, pragmatists, and
environmentalists, are described.

4.2.1. Traditionalists

The first cluster represents 23.5% of the total sample and was termed “traditionalists” because,
except from policies, it addresses by far the lowest number of environmental issues in the different
EM elements and, thus, represents traditional hospital management thinking where environmental
issues are subordinated to other hospital-related issues. Particularly noteworthy is that objectives for
environmental issues are almost absent. Although scores remain on a low level and differences between
the clusters are not statistically significant, traditionalists have established slightly more extensive
environmental policies than the generally more active hospitals in the second cluster (pragmatists). In
this regard, traditionalists address about one third of the environmental issues under consideration
in their policy. Since policies are also implemented to a higher degree than other EM elements,
traditionalists might be in an early stage of establishing their EM. Concrete measures might therefore
be still in the planning phase, potentially explaining the comparatively low scores regarding processes,
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structures, and monitoring compared to the other two clusters. However, another explanation might
be that their policy announcements do not manifest into concrete objectives and are not embedded in
daily operations, i.e., these hospitals might not be engaging as much as they are promising regarding
environmental aspects.

4.2.2. Pragmatists

The second group of hospitals identified by the cluster analysis has a share of about one third
in the total sample. It was named “pragmatists” mainly because of its low score in the policy and
objective dimensions, but nevertheless above-average scores regarding the sophistication of processes,
structures, and monitoring. Especially in terms of organizational structures, this cluster does not
differ significantly from the most active cluster. Hospitals pursuing such an EM approach seem to
implement situational measures that manifest into concrete and directly visible practical actions within
the organization that have an outright attributed value. However, they do this without defining what
the ultimate organizational goal is supposed to be. In such cases, the observed EM approach could be
viewed as being instrumental or compliance-oriented and not a result of a clear long-term vision or
strategy. Moreover, in the absence of a profound environmental policy, environmental action might
originate mainly from bottom-up initiatives from employees rather than top-down oriented leadership.
It seems likely that hospitals in this cluster perform substantive actions for most environmental aspects
rather than symbolic actions, such as formulating a signaling policy.

4.2.3. Environmentalists

Roughly 43% of the surveyed hospitals belong to the cluster termed “environmentalist”. By
including almost five environmental issues on average in their EM approach, environmentalists exhibit
by far the broadest management approach. Apart from the existence of similar organizational structures
when compared to pragmatists, environmentalists are significantly different from the other two clusters
concerning all EM elements and deviate positively from the overall sample mean. Although objectives
are not yet established for every environmental issue, the respective hospitals are frontrunners in setting
up a comprehensive environmental policy and have adopted appropriate environmental processes,
organizational structures, and monitoring procedures for the majority of environmental aspects. These
results indicate that the EM of the respective hospitals might go beyond regulatory compliance and
that the top-level management might have a long-term perspective on environmental issues.

4.3. Potential Determinants of Environmental Management Approaches

When looking at the variables that were not used in the clustering procedure (i.e., stakeholder
pressure, ownership, organizational performance and size, participation in VEI, environmental training),
further distinctions between the groups of organizations emerge (see Tables 5 and 6).

Table 5. Clusters and perceived stakeholder pressures for environmental management.

Stakeholder Group
Clusters Total

Average Chi-Square
1 Traditionalists 2 Pragmatists 3 Environmentalists

Internal
Hospital management 3.33 [3] 3.69 [3] 4.20 [1,2] 3.83 8.17 *

Employees 3.41 3.46 3.43 3.43 0.06
Owner 2.89 [3] 2.92 [3] 3.73 [1,2] 3.26 8.73 *

External
Regulators 3.70 3.56 3.96 3.77 1.74

Patients 2.81 2.87 2.67 2.77 0.65
Media 2.37 2.38 2.78 2.55 2.48

Relatives of patients 2.63 2.49 2.43 2.50 0.37
Local interest groups 2.11 2.23 2.73 2.42 4.81
Environmental NGOs 1.81 [3] 2.15 2.63 [1] 2.28 4.56
Hospital associations 1.96 [3] 2.05 [3] 2.61 [1,2] 2.27 7.32 *
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Table 5. Cont.

Stakeholder Group
Clusters Total

Average Chi-Square
1 Traditionalists 2 Pragmatists 3 Environmentalists

Insurance companies 2.15 2.03 2.51 2.26 2.46
Suppliers 2.04 1.95 2.31 2.12 3.50

Competitors 1.70 1.90 2.10 1.94 0.94
Health insurance companies 1.89 1.56 1.98 1.82 3.11

Banks 1.48 1.41 1.78 1.58 2.46

Average 2.42 2.44 2.79 2.59

*** p < 0.001, ** p < 0.01, * p < 0.05, otherwise not significant. Chi-square statistics based on Kruskal–Wallis H tests.
The numbers in brackets show the group number(s) that are significantly different at the 0.05 level based on the
Mann–Whitney U tests.

Table 6. Further cluster characteristics and distribution of hospitals across the clusters.

Characteristics
Clusters Total Avg. F Statistic Chi- Square

1 Traditionalists 2 Pragmatists 3 Environmentalists

Ownership
Public (n = 49) 10.2 % 36.7 % 53.1 %

Voluntary charitable hospitals
(n = 41) 24.4 % 39.0 % 36.6 %

Private (n = 25) 20.0 % 48.0 % 32.0 %

Size
Average number of employees 999 1696 1806 1579 1.06

Performance †
Return on assets (n = 73) 3.13 3.04 3.45 3.23 2.32
Return on sales (n = 73) 3.07 3.07 3.43 3.22 2.01

Employee growth (n = 83) 2.89 3.22 3.45 3.24 3.62
Sales growth

(n = 78) 3.00 3.13 3.38 3.21 1.52

Asset growth
(n = 70) 2.67 [3] 3.08 3.33 [1] 3.10 4.74

Debt-to-equity (n = 73) 2.29 2.50 2.07 2.27 1.66
Innovation performance

(n = 77) 2.76 [2,3] 3.41 [1] 3.71 [1] 3.39 14.59 **

Overall organizational
performance

(n = 77)
3.67 3.55 4.00 3.75 3.16

Bed occupancy rate (n = 82) 3.78 3.31 [3] 3.94 [2] 3.68 8.96 *
Average performance 3.03 3.15 3.42 3.23

VEI
None (n = 86) 31.4 % 39.5 % 29.1 %

ISO (n = 5) 0.0 % 0.0 % 100.0 %
EMAS (n = 16) 0.0 % 6.3 % 93.7 %
Others (n = 18) 5.6 % 22.2 % 72.2 %

Environmental training
Number of included
environmental issues 0.67 [2,3] 1.87 [1,3] 3.29 [1,2] 39.46 ***

No. of cases
(% of sample)

27
(23.5 %)

39
(33.9 %)

49
(42.6 %)

*** p < 0.001, ** p < 0.01, * p < 0.05, otherwise not significant. Chi-square statistics based on Kruskal–Wallis H
tests. The numbers in brackets show the group number(s) that are significantly different at the 0.05 level based
on the Mann–Whitney U tests. † Please note that information on performance indicators could be answered on a
voluntary basis. Therefore, this data is not available for all hospitals. The number in parentheses states the number
of responses received.

4.3.1. Stakeholder Pressure

Table 5 summarizes the degree of perceived stakeholder pressure regarding organizational EM.
The descriptive statistics illustrate that the perceived stakeholder pressure is generally on the lower end
of the scale (similar results were previously obtained in a study conducted in Germany [26]). Internal
stakeholders are perceived as exercising more and above-average pressure on hospitals than external
ones when it comes to implementing EM. Moreover, hospitals in clusters with a higher OEP generally
see themselves exposed to a slightly higher degree of overall stakeholder pressure. Environmentalists
are notable in this regard, exhibiting a slightly higher score than the average.

Two internal stakeholders seem to be the most influential in terms of EM: the top-level management
and the owner of the hospital. Although perceived pressure from these two stakeholder groups
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is relatively similar and below average in the first two clusters, environmentalists are exposed to
significantly higher and above-average levels of pressure in this regard. This is in line with previous
literature stating that top management commitment is a relevant factor contributing to proactive
environmental strategies as managers allocate resources and coordinate different departments from
the top [53]. Furthermore, the perception of internal pressure for EM has been shown as a determinant
of substantive actions that should contribute to improved OEP (compare [67]). This could apply to the
environmentalists cluster that performs well and substantively in all EM dimensions regarding all
environmental aspects.

In terms of external stakeholders, regulators are generally viewed as being of the highest
importance by far. Yet, the perceived pressure due to environmental regulations seems not to shape
the characteristics of the EM approach. Therefore, currently existing legislation does not seem to
promote a more comprehensive environmental behavior among all hospitals surveyed. Yet, regulation
might be effective in determining organizational behavior if it goes hand in hand with organizational
leadership that is aware of the potentially negative consequences of not responding to such demands
for environmental protection. The important role of such leadership in exercising pressure on hospital
managers is supported by our data, which shows that the three clusters do not vary significantly in
terms of perceived regulatory pressure, but managers from the most proactive group of hospitals, i.e.,
environmentalists, perceive a distinctively higher pressure from top-level management and owners.
Therefore, top-level managers and owners might act as mediators of regulatory pressure.

Although, again, the perceived pressure is relatively low, there are only two external stakeholders
that seem to shape the environmental behavior of the analyzed hospitals: environmental NGOs and
hospital associations. In both cases, environmentalists represent a group with a significantly higher
level of perceived stakeholder scrutiny. All other external actors are of relatively low importance for the
surveyed hospitals. In contrast to other business sectors, it is particularly noteworthy that the media,
customers (i.e., patients), suppliers, and competitors are nearly irrelevant for the implementation of EM
in hospitals. According to previous research, the existence of external pressures could provoke symbolic
actions that could increase the image of the organization without substantially performing measures to
really improve the OEP (see [67]). This pre-condition seems not to exist in the hospital setting.

4.3.2. Ownership

There is no clear-cut answer with regard to the role of ownership. According to the descriptive
results depicted in Table 6, independent voluntary charitable hospitals mainly belong to the two more
active clusters, i.e., pragmatists and environmentalists. Yet, some hospitals from this category are
also traditionalists. In case of public ownership, slightly more than half of the hospitals belong to the
cluster with the most comprehensive EM, while only one tenth can be described as traditionalists.
Private hospitals mainly fall into the pragmatists category, but a large share also belong to the other
two clusters. All in all, public ownership seems to promote the most comprehensive EM approaches,
followed by voluntary charitable and private ownership, which can be almost equally ranked.

4.3.3. Organizational Performance and Size

Table 6 additionally shows that the clusters with higher EP are characterized by a generally
higher organizational performance and are also larger in size. Having said this, the latter result
needs to be treated with caution, since an ANOVA and independent samples t-tests indicated that
the groups are not significantly different from each other. Nevertheless, there are performance
categories in which some of the clusters are distinct. First, environmentalists exhibit a significantly
higher growth in assets in comparison to traditionalists. Environmentalists might therefore possess
more financial and human resources to implement EM, explaining their higher overall OEP. Second,
traditionalists score significantly lower in terms of innovation performance when compared to the
other two clusters. This finding is in line with Hart [50], suggesting that organizations that invest more
in research and development generate valuable resources that in turn positively influence the adoption
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of environmental practices. Lastly, pragmatists exhibit a below-average bed occupancy rate, which is
significantly lower than that of the third cluster. This would support our previously stated assumption
that larger hospitals tend to be better-situated in terms of human and financial resources and, thus,
perform better in EM.

4.3.4. Participation in VEI

Considering the participation in VEI, our results show that especially the adoption of an EMS
according to ISO14001 or EMAS standards facilitates a more comprehensive EM approach (Table 6).
Nearly all hospitals following such standards belong to the cluster environmentalists. Being part of
other VEIs (e.g., Ökoprofit) also seems to promote a sophisticated EM approach, since about one fifth
of hospitals that follow such initiatives fall into the category of pragmatists. Although 30% of the
hospitals not being part of any initiative belong to the group of traditionalists, about 70% are evenly
distributed across the other two more active clusters. Therefore, the participation in VEIs and the
adoption of management standards might represent a sufficient condition for a high OEP, but not a
necessary one.

4.3.5. Environmental Training

Another aspect in which the clusters vary significantly is the level of environmental training
provided to employees (Table 6). Hospitals that belong to the traditionalists cluster offer only
rudimentary training by addressing not even one environmental issue on average, while pragmatists
sensitize their workforce to about two environmental topics and environmentalists to around three.
The comprehensiveness of environmental training provided therefore seems to go hand in hand with
a more sophisticated EM approach. This is in line with the literature (e.g., [50]), which states that
investments in the skills of employees can be a signal of greener organizations. However, as three
issues integrated in environmental training only covers half of the environmental aspects under study,
education and awareness raising seems to be an issue that needs further improvement.

5. Implications

This paper is among the first to present a classification of EM approaches of hospitals. Based on data
from a large survey in Germany, it sheds light on the relatively unexplored setting of service-oriented
organizations and hospitals in the healthcare sector in particular. It reveals the relevant environmental
aspects and characterizing determinants for EM approaches.

The data analysis reveals three clusters into which the comprehensiveness of hospitals’ EM
approaches can be grouped: traditionalists, pragmatists, and environmentalists. Similar to previous
studies (e.g., [45,50]), the OEP of these clusters can be depicted on a continuum ranging from hospitals
that are forerunners and those that lag behind their peers. Moreover, the different groups of hospitals
tend to prioritize different EM elements. The study also demonstrates that hospitals perceive a generally
low level of stakeholder pressure. Regarding internal stakeholders, only top management and owners
seem relevant, whereas environmental NGOs and hospital associations are among the most influential
external stakeholders significantly impacting the environmental management approach adopted by
hospitals. Furthermore, public ownership, the participation in VEI, and the provision of environmental
training seem relevant determinants for the identified clusters. Regarding size and organizational
performance, no clear results were produced.

Deduced from this research, the following implications for hospitals and their managers can
be drawn. However, these implications are also valuable for other organizations. For traditionalists,
which seem to be most active with regard to formulating environmental policies in their environmental
management, it is important to demonstrate that they are actually “walking the talk”, i.e., they should
deduce clear objectives from their policy and change their routine business according to overarching
environmental goals. While a vision and its communication is important and the expressions of intents
are commendable, formulating an environmental policy without setting concrete goals and adopting
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structures, processes, and monitoring, i.e., really translating the policy into actions, can easily create
the impression of “greenwashing” (for more information, see e.g., [77–80]). Managers should avoid
this in order to preserve the credibility of their organization. Furthermore, managers who refrain from
implementing more comprehensive environmental management might not be able to identify potential
for process optimizations in their organization, i.e., they may miss the opportunity to save costs and
render their hospital operations more efficient. However, the respective hospitals might not only fail to
grasp such opportunities, but also to identify potential risks, e.g., regulatory or liability risks which
may lead to future costs.

Managers that belong to the group of pragmatists might want to give their organization a more
strategic direction, i.e., formulate clear environmental policies and objectives. Without these elements,
actions taken in the organization might remain uncoordinated and unfocused and can, in the worst case,
be counterproductive. Employees might struggle with aligning their individual actions in the absence
of a formulated organizational environmental vision and objectives. Therefore, the risk exists that
they make decisions as a reaction to each individual situation and according to personal preferences.
From a managerial point of view, this could lead to suboptimal results. Thus, managers could be
advised to increase more direct communication in order to anchor expectations that could influence
future behaviors. Furthermore, without setting goals, environmental monitoring falls into a void.
Adjustments cannot be made when the targets are missing.

Even for environmentalists, who address many environmental issues within their management,
gaps remain that could be closed, e.g., regarding the setting of more concrete objectives for some
highly neglected issues. Especially the issue of wastewater management is a highly sensitive one
that could lead to future changes for the hospital setting, e.g., regarding the treatment and discharge
of pharmaceutical residues, and awareness regarding such significant impacts could increase [81].
Furthermore, training regarding environmental issues in general could be offered.

Some implications of this research can be seen for policy makers. Since healthcare services are of
societal interest and a large share of hospitals in Germany are publicly owned, government authorities
might want to build on the potential role model of such organizations in terms of environmental
protection. Although more than half of the public organizations in our study already belong to the most
active group of hospitals, public authorities could instruct the remaining share of hospitals through
top-down governance to follow more comprehensive EM approaches as this contributes to addressing
multiple negative environmental impacts. Offering financial incentives for implementation of EM
measures and initiatives could encourage hospitals (e.g., smaller or voluntary charitable hospitals) to
become active and consider environmental protection within their traditional hospital-related core
tasks. Another option for authorities would be to tighten laws, meaning to set and enforce targets for
more environmental aspects than the current laws do. Based on our results, it is not only advisable to
provide incentives for hospitals to participate in approved VEI, such as ISO 14001 or EMAS, which have
been shown to go hand in hand with increased OEP, but also to increase the overall financial resources
of the sector for environmental protection measures. Finally, increasing awareness among hospital
managers and employees, e.g., by providing more information on environmental impacts and how to
reduce them, might also contribute to more environmentally sustainable development of the sector.

6. Limitations and Future Research

Despite the contribution of this paper, the results should be viewed in the context of certain
limitations. First, there are potential shortcomings regarding the generalizability of the data. Despite
many endeavors, the response rate remained low. However, this is comparable to other studies and
might be attributed to an increasing survey fatigue among organizations. Second, managers were asked
to state their perception regarding OEP and stakeholder pressure. Although this represents a common
way to collect information when data is not publically available, responses might still be biased due
to personal characteristics of the respondents. Future studies might want to match secondary data
with survey data, if data availability allows for it. Third, the implementation of EM elements was
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measured as dichotomous variables, meaning that hospitals stated if they adopted certain measures or
not. We followed the conceptualization proposed by Trumpp et al. [19]. Future research could capture
EM elements in a more detailed way, e.g., by also looking at the implementation level of certain EM
elements regarding different environmental issues, and compare it with quantitative indicators of
environmental operational performance. Alternative measurements of OEP and EM can be tested in
future research. Lastly, most of the stakeholders seem irrelevant for the EM approach pursued by
German hospitals. This is in line with a study conducted in the German hospital setting (see [26]).
However, it is in contrast to a large body of literature on stakeholder theory and environmental
management. Scholars therefore might want to extend this analysis to case studies in hospitals of
different sizes or other countries.
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Appendix A

Survey Questionnaire
Translated from German, selected questions of the online survey
OEP, EM Elements and Environmental Issues
The individual sections contained a description of the environmental management element and an example
Our hospital has a written company-wide policy that covers the following aspects . . .
(Please indicate whether the individual statements apply)

• Material consumption
• Energy consumption
• Water consumption
• Wastes
• Air emissions
• Emissions into water

Our hospital has specific environmental goals regarding...
(Please indicate whether the individual statements apply)

• Material consumption
• Energy consumption
• Water consumption
• Wastes
• Air emissions
• Emissions into water

Our hospital has processes in place to improve/ reduce . . .
(Please indicate whether the individual statements apply)

• Material consumption
• Energy consumption
• Water consumption
• Wastes
• Air emissions
• Emissions into water
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In our hospital, we have a responsible person regarding . . .
(Please indicate whether the individual statements apply)

• Material consumption
• Energy consumption
• Water consumption
• Wastes
• Air emissions
• Emissions into water

Our hospital monitors . . .
(Please indicate to whether the individual statements apply)

• Material consumption
• Energy consumption
• Water consumption
• Wastes
• Air emissions
• Emissions into water

Stakeholder Pressure
Please assess the pressure that the following groups exert on your hospital when considering
environmental aspects (Please rate 1 – low pressure to 6 – high pressure, stakeholders were randomly
presented in the online questionnaire)

• Owner
• Hospital management
• Employees
• Patients
• Relatives of patients
• Regulators
• Competitors
• Suppliers
• Health insurance companies
• Financiers/ banks
• Media
• Insurance companies
• Local interest groups
• Environmental NGOs
• Hospital associations
• Others (specify)

Hospital and Personal Characteristics
Our hospital can be classified based on the type of ownership as follows: public, private, voluntary
charitable hospital. (Please choose)
Please indicate the number of employees in your hospital.
In our hospital, employees are trained on the following topics:

• Material consumption
• Energy consumption
• Water consumption
• Wastes
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• Air emissions
• Emissions into water

Does the hospital participate in voluntary environmental initiatives?
(a) EMAS, (b) ISO 14001 (c) others (specify)

• Yes, and we will continue to have it in the future.
• Yes, but we won’t have it in the future.
• No, but we are currently planning it for the future.
• No, and we are not currently planning it for the future.
• I do not know.

How do you rate your hospital’s performance in relation to the following indicators compared to the
national average? (Please rate 1—below average to 5—above average, no answer)

• Return on assets
• Return on sales
• Employee growth
• Sales growth
• Asset growth
• Debt-to-equity
• Innovation performance
• Overall organizational performance
• Bed occupancy rate

What position do you currently have in your hospital? (Please indicate the job title)
How long have you been working in this hospital?
How long have you been working in this position in this hospital?
How long have you been working in your current position in your and/ or other hospitals?
What is your highest level of education or academic degree? (Please specify your background)
Your gender?
Which age group do you belong to?
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14. Čongradac, V.; Prebiračević, B.; Petrovački, N. Methods for assessing energy savings in hospitals using
various control techniques. Energy Build. 2014, 69, 85–92. [CrossRef]

15. Diaz, L.F.; Eggerth, L.L.; Enkhtsetseg, S.; Savage, G.M. Characteristics of healthcare wastes. Waste Manag.
2008, 28, 1219–1226. [CrossRef] [PubMed]

16. Hossain, M.S.; Santhanam, A.; Norulaini, N.A.N.; Omar, A.K.M. Clinical solid waste management practices
and its impact on human health and environment—A review. Waste Manag. 2011, 31, 754–766. [CrossRef]
[PubMed]

17. Vidal, R.; Moliner, E.; Pikula, A.; Mena-Nieto, A.; Ortega, A. Comparison of the carbon footprint of different
patient diets in a Spanish hospital. J. Health Serv. Res. Policy 2015, 20, 39–44. [CrossRef] [PubMed]

18. Verlicchi, P.; Aukidy, M.A.; Zambello, E. What have we learned from worldwide experiences on the
management and treatment of hospital effluent?—An overview and a discussion on perspectives. Sci. Total
Environ. 2015, 514, 467–491. [CrossRef]

19. Trumpp, C.; Endrikat, J.; Zopf, C.; Guenther, E. Definition, conceptualization, and measurement of corporate
environmental performance: A critical examination of a multidimensional construct. J. Bus. Ethics 2015, 126,
185–204. [CrossRef]

20. Seifert, C.; Guenther, E. Prevention is better than cure-environmental management measures in hospitals.
Corp. Soc. Responsib. Environ. Manag. 2019, 26, 781–790. [CrossRef]

21. Lizzi, G.D.; Collazzo, R.; Capra, E.; Lazzarini, R.; Goi, D. The environmental management system in a health
structure: The case study of ORC-Aviano (Italy). Open Waste Manag. J. 2017, 10, 1–12. [CrossRef]

22. Ryan-Fogarty, Y.; O’Regan, B.; Moles, R. Greening healthcare: Systematic implementation of environmental
programmes in a university teaching hospital. J. Clean. Prod. 2016, 126, 248–259. [CrossRef]

23. Dettenkofer, M.; Kümmerer, K.; Schuster, A.; Mühlich, M.; Scherrer, M.; Daschner, F.D. Environmental
auditing in hospitals: Approach and implementation in an university hospital. J. Hosp. Infect. 1997, 36, 17–22.
[CrossRef]

24. Dettenkofer, K.K.; Armin, M.; Kuemmerer, K.; Schuster, A.; Mueller, W.; Muehlich, M.; Scherrer, M.;
Daschner, F.D. Environmental auditing in hospitals: First results in a university hospital. Environ. Manag.
2000, 25, 105–113. [CrossRef] [PubMed]

25. Seifert, C. The barriers for voluntary environmental management systems—The case of EMAS in hospitals.
Sustainability 2018, 10, 1420. [CrossRef]

26. Seifert, C.; Guenther, E. Who cares?—Stakeholder relevance for voluntary environmental management in
hospitals. Corp. Soc. Responsib. Environ. Manag. 2020. [CrossRef]

27. Lega, F.; Prenestini, A.; Spurgeon, P. Is management essential to improving the performance and sustainability
of health care systems and organizations? A systematic review and a roadmap for future studies. Value Health
2013, 16, S46–S51. [CrossRef] [PubMed]

28. Seifert, C.; Koep, L.; Wolf, P.; Guenther, E. Life cycle assessment as decision support tool for environmental
management in hospitals: A literature review. Health Care Manag. Rev. 2019, 1. [CrossRef] [PubMed]

29. Martínez-Blanco, J.; Inaba, A.; Quiros, A.; Valdivia, S.; Milà-i-Canals, L.; Finkbeiner, M. Organizational
LCA: The new member of the LCA family—Introducing the UNEP/SETAC Life Cycle Initiative guidance
document. Int. J. Life Cycle Assess. 2015, 20, 1045–1047. [CrossRef]

30. Guinee, J.B.; Heijungs, R.; Huppes, G.; Zamagni, A.; Masoni, P.; Buonamici, R.; Ekvall, T.; Rydberg, T. Life
cycle assessment: Past, present, and future. Environ. Sci. Technol. 2010, 45, 90–96. [CrossRef] [PubMed]

31. Rimano, M.; Simboli, A.; Taddeo, R.; Raggi, A. Life cycle approaches for the environmental impact assessment
of organizations: Defining the state of the art. Adm. Sci. 2019, 9, 94. [CrossRef]

http://dx.doi.org/10.1108/14676370210422348
http://dx.doi.org/10.3390/ijerph6031204
http://dx.doi.org/10.1016/j.jclepro.2004.12.012
http://dx.doi.org/10.1016/j.jclepro.2015.07.144
http://dx.doi.org/10.1155/2016/6534823
http://www.ncbi.nlm.nih.gov/pubmed/27372383
http://dx.doi.org/10.1016/j.enbuild.2013.10.023
http://dx.doi.org/10.1016/j.wasman.2007.04.010
http://www.ncbi.nlm.nih.gov/pubmed/17651963
http://dx.doi.org/10.1016/j.wasman.2010.11.008
http://www.ncbi.nlm.nih.gov/pubmed/21186116
http://dx.doi.org/10.1177/1355819614553017
http://www.ncbi.nlm.nih.gov/pubmed/25300288
http://dx.doi.org/10.1016/j.scitotenv.2015.02.020
http://dx.doi.org/10.1007/s10551-013-1931-8
http://dx.doi.org/10.1002/csr.1720
http://dx.doi.org/10.2174/1876400201710010001
http://dx.doi.org/10.1016/j.jclepro.2016.03.079
http://dx.doi.org/10.1016/S0195-6701(97)90087-6
http://dx.doi.org/10.1007/s002679910008
http://www.ncbi.nlm.nih.gov/pubmed/10552105
http://dx.doi.org/10.3390/su10051420
http://dx.doi.org/10.1002/csr.1925
http://dx.doi.org/10.1016/j.jval.2012.10.004
http://www.ncbi.nlm.nih.gov/pubmed/23317645
http://dx.doi.org/10.1097/HMR.0000000000000248
http://www.ncbi.nlm.nih.gov/pubmed/31116121
http://dx.doi.org/10.1007/s11367-015-0912-9
http://dx.doi.org/10.1021/es101316v
http://www.ncbi.nlm.nih.gov/pubmed/20812726
http://dx.doi.org/10.3390/admsci9040094


Sustainability 2020, 12, 4428 23 of 24

32. EMAS III. Regulation (EC) No 1221/2009 of the European Parliament and of the Council. Available online:
http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009R1221&from=en (accessed on 6
March 2020).

33. Testa, F.; Rizzi, F.; Daddi, T.; Gusmerotti, N.M.; Frey, M.; Iraldo, F. EMAS and ISO 14001: The differences in
effectively improving environmental performance. J. Clean. Prod. 2014, 68, 165–173. [CrossRef]

34. Tourais, P.; Videira, N. Why, how and what do organizations achieve with the implementation of
environmental management systems?—Lessons from a comprehensive review on the eco-management and
audit scheme. Sustainability 2016, 8, 283. [CrossRef]

35. Morrow, D.; Rondinelli, D. Adopting corporate environmental management systems: Motivations and
results of ISO 14001 and EMAS certification. Eur. Manag. J. 2002, 20, 159–171. [CrossRef]

36. Boiral, O.; Guillaumie, L.; Heras-Saizarbitoria, I.; Tene, C.V.T. Adoption and outcomes of ISO 14001: A
systematic review. Int. J. Manag. Rev. 2017. [CrossRef]

37. Wenk, M.S. EU’s eco-management and audit scheme. Environ. Qual. Manag. 2004, 14, 59–70. [CrossRef]
38. Nawrocka, D.; Parker, T. Finding the connection: Environmental management systems and environmental

performance. J. Clean. Prod. 2009, 17, 601–607. [CrossRef]
39. Tschiggerl, K.; Wolf, P. Innovative CP networks: The case of the ÖKOPROFIT®network promoting innovative

clean production solutions for 20 years. Clean Technol. Environ. Policy 2012, 14, 1029–1035. [CrossRef]
40. Dixon, R.; Mousa, G.A.; Woodhead, A. The role of environmental initiatives in encouraging companies to

engage in environmental reporting. Eur. Manag. J. 2005, 23, 702–716. [CrossRef]
41. Bednárová, M.; Klimko, R.; Rievajová, E. From environmental reporting to environmental performance.

Sustainability 2019, 11, 2549. [CrossRef]
42. Hart, S.L.; Dowell, G. Invited editorial: A natural-resource-based view of the firm: Fifteen years after.

J. Manag. 2011, 37, 1464–1479. [CrossRef]
43. Roome, N. Developing environmental management strategies. Bus. Strategy Environ. 1992, 1, 11–24.

[CrossRef]
44. Aragon-Correa, J.A. Research notes. Strategic proactivity and firm approach to the natural environment.

Acad. Manag. J. 1998, 41, 556–567. [CrossRef]
45. Buysse, K.; Verbeke, A. Proactive environmental strategies: A stakeholder management perspective.

Strategy Manag. J. 2003, 24, 453–470. [CrossRef]
46. Henriques, I.; Sadorsky, P. The relationship between environmental commitment and managerial perceptions

of stakeholder importance. Acad. Manag. J. 1999, 42, 87–99. [CrossRef]
47. Kolk, A.; Mauser, A. The evolution of environmental management: From stage models to performance

evaluation. Bus. Strategy Environ. 2002, 11, 14–31. [CrossRef]
48. Garcés-Ayerbe, C.; Rivera-Torres, P.; Murillo-Luna, J.L. Stakeholder pressure and environmental proactivity:

Moderating effect of competitive advantage expectations. Manag. Decis. 2012, 50, 189–206. [CrossRef]
49. Ormazabal, M.; Sarriegi, J.M.; Barkemeyer, R.; Viles, E.; McAnulla, F. Evolutionary pathways of environmental

management in UK companies. Corp. Soc. Responsib. Environ. Manag. 2015, 22, 169–181. [CrossRef]
50. Hart, S.L. A natural-resource-based view of the firm. Acad. Manag. Rev. 1995, 20, 986–1014. [CrossRef]
51. Kallio, T.J.; Nordberg, P. The evolution of organizations and natural environment discourse: Some critical

remarks. Organ. Environ. 2006, 19, 439–457. [CrossRef]
52. Mardani, A.; Streimikiene, D.; Zavadskas, E.; Cavallaro, F.; Nilashi, M.; Jusoh, A.; Zare, H. Application of

Structural Equation Modeling (SEM) to solve environmental sustainability problems: A comprehensive
review and meta-analysis. Sustainability 2017, 9, 1814. [CrossRef]

53. González-Benito, J.; González-Benito, Ó. A review of determinant factors of environmental proactivity.
Bus. Strategy Environ. 2006, 15, 87–102. [CrossRef]

54. Freeman, R.E. Strategic Management: A Stakeholder Approach (Pitman Series in Business and Public Policy);
Pitman: Boston, MA, USA, 1984; ISBN 978-0-273-01913-8.

55. Mitchell, R.K.; Agle, B.R.; Wood, D.J. Toward a theory of stakeholder identification and salience: Defining
the principle of who and what really counts. Acad. Manag. Rev. 1997, 22, 853–886. [CrossRef]

56. Murillo-Luna, J.L.; Garcés-Ayerbe, C.; Rivera-Torres, P. Why do patterns of environmental response differ? A
stakeholders’ pressure approach. Strategy Manag. J. 2008, 29, 1225–1240. [CrossRef]

57. Sharma, S. Managerial interpretations and organizational context as predictors of corporate choice of
environmental strategy. Acad. Manag. J. 2000, 43, 681–697. [CrossRef]

http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32009R1221&from=en
http://dx.doi.org/10.1016/j.jclepro.2013.12.061
http://dx.doi.org/10.3390/su8030283
http://dx.doi.org/10.1016/S0263-2373(02)00026-9
http://dx.doi.org/10.1111/ijmr.12139
http://dx.doi.org/10.1002/tqem.20026
http://dx.doi.org/10.1016/j.jclepro.2008.10.003
http://dx.doi.org/10.1007/s10098-012-0515-0
http://dx.doi.org/10.1016/j.emj.2005.10.014
http://dx.doi.org/10.3390/su11092549
http://dx.doi.org/10.1177/0149206310390219
http://dx.doi.org/10.1002/bse.3280010104
http://dx.doi.org/10.2307/256942
http://dx.doi.org/10.1002/smj.299
http://dx.doi.org/10.2307/256876
http://dx.doi.org/10.1002/bse.316
http://dx.doi.org/10.1108/00251741211203524
http://dx.doi.org/10.1002/csr.1341
http://dx.doi.org/10.5465/amr.1995.9512280033
http://dx.doi.org/10.1177/1086026606294955
http://dx.doi.org/10.3390/su9101814
http://dx.doi.org/10.1002/bse.450
http://dx.doi.org/10.5465/amr.1997.9711022105
http://dx.doi.org/10.1002/smj.711
http://dx.doi.org/10.2307/1556361


Sustainability 2020, 12, 4428 24 of 24

58. Berman, S.L.; Wicks, A.C.; Kotha, S.; Jones, T.M. Does stakeholder orientation matter? The relationship between
stakeholder management models and firm financial performance. Acad. Manag. J. 1999, 42, 488–506. [CrossRef]

59. Banerjee, S.B.; Iyer, E.S.; Kashyap, R.K. Corporate environmentalism: Antecedents and influence of industry
type. J. Mark. 2003, 67, 106–122. [CrossRef]

60. Betts, T.K.; Wiengarten, F.; Tadisina, S.K. Exploring the impact of stakeholder pressure on environmental
management strategies at the plant level: What does industry have to do with it? J. Clean. Prod. 2015, 92,
282–294. [CrossRef]

61. Rueda-Manzanares, A.; Aragón-Correa, J.A.; Sharma, S. The Influence of stakeholders on the environmental
strategy of service firms: The moderating effects of complexity, uncertainty and munificence. Br. J. Manag.
2008, 19, 185–203. [CrossRef]

62. Destatis–Germany’s Federal Statistical Office Grunddaten der Krankenhäuser 2017. Fachserie 12: Gesundh.
Reihe 6.1.1.; Statistisches Bundesamt (Destatis): Wiesbaden, Germany, 2018.

63. Augurzky, B.; Engel, D.; Schmidt, C.M.; Schwierz, C. Ownership and financial sustainability of german acute
care hospitals. Health Econ. 2012, 21, 811–824. [CrossRef]

64. Klenk, T. Ownership change and the rise of a for-profit hospital industry in Germany. Policy Stud. 2011, 32,
263–275. [CrossRef]

65. Berry, L.L.; Bendapudi, N. Health care: A fertile field for service research. J. Serv. Res. 2007, 10, 111–122. [CrossRef]
66. Kuntz, L.; Pulm, J.; Wittland, M. Hospital ownership, decisions on supervisory board characteristics, and

financial performance. Health Care Manag. Rev. 2016, 41, 165–176. [CrossRef]
67. Hyatt, D.G.; Berente, N. Substantive or symbolic environmental strategies? Effects of external and internal

normative stakeholder pressures: Stakeholder pressure and environmental strategies. Bus. Strategy Environ.
2017, 26, 1212–1234. [CrossRef]

68. Henriques, I.; Sadorsky, P. The determinants of an environmentally responsive firm: An empirical approach.
J. Environ. Econ. Manag. 1996, 30, 381–395. [CrossRef]

69. Delmas, M.; Toffel, M.W. Stakeholders and environmental management practices: An institutional framework.
Bus. Strategy Environ. 2004, 13, 209–222. [CrossRef]

70. Bolton, R.N. Pretesting questionnaires: Content analyses of respondents concurrent verbal protocols.
Mark. Sci. 1993, 12, 280–303. [CrossRef]

71. Ericsson, K.A.; Simon, H.A. Protocol Analysis: Verbal Reports as Data; The MIT Press: Cambridge, MA, USA, 1984.
72. Sprengel, D.C.; Busch, T. Stakeholder engagement and environmental strategy—The case of climate change.

Bus. Strategy Environ. 2011, 20, 351–364. [CrossRef]
73. Saunders, M.N.K.; Lewis, P.; Thornhill, A. Research Methods for Business Students, 7th ed.; Pearson Education:

New York, NY, USA, 2015; ISBN 978-1-292-01662-7.
74. Armstrong, J.S.; Overton, T.S. Estimating nonresponse bias in mail surveys. J. Mark. Res. 1977, 14, 396–402.

[CrossRef]
75. Walesiak, M.; Dudek, A. Finding groups in ordinal data: An examination of some clustering procedures. In

Classification as a Tool for Research; Locarek-Junge, H., Weihs, C., Eds.; Springer: Berlin/Heidelberg, Germany,
2010; pp. 185–192. ISBN 978-3-642-10744-3.

76. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Pearson New Internat,
Ed.; Pearson: Harlow, UK, 2014; ISBN 978-1-292-02190-4.

77. Ramus, C.A.; Montiel, I. When are corporate environmental policies a form of greenwashing? Bus. Soc. 2005,
44, 377–414. [CrossRef]

78. Delmas, M.A.; Burbano, V.C. The drivers of greenwashing. Calif. Manag. Rev. 2011, 54, 64–87. [CrossRef]
79. Lyon, T.P.; Maxwell, J.W. Greenwash: Corporate environmental disclosure under threat of audit. J. Econ.

Manag. Strategy 2011, 20, 3–41. [CrossRef]
80. Walker, K.; Wan, F. The harm of symbolic actions and green-washing: Corporate actions and communications

on environmental performance and their financial implications. J. Bus. Ethics 2011, 109, 227–242. [CrossRef]
81. Seifert, C.; Krannich, T.; Guenther, E. Gearing up sustainability thinking and reducing the bystander effect

—A case study of wastewater treatment plants. J. Environ. Manag. 2019, 231, 155–165. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.2307/256972
http://dx.doi.org/10.1509/jmkg.67.2.106.18604
http://dx.doi.org/10.1016/j.jclepro.2015.01.002
http://dx.doi.org/10.1111/j.1467-8551.2007.00538.x
http://dx.doi.org/10.1002/hec.1750
http://dx.doi.org/10.1080/01442872.2011.561694
http://dx.doi.org/10.1177/1094670507306682
http://dx.doi.org/10.1097/HMR.0000000000000066
http://dx.doi.org/10.1002/bse.1979
http://dx.doi.org/10.1006/jeem.1996.0026
http://dx.doi.org/10.1002/bse.409
http://dx.doi.org/10.1287/mksc.12.3.280
http://dx.doi.org/10.1002/bse.684
http://dx.doi.org/10.1177/002224377701400320
http://dx.doi.org/10.1177/0007650305278120
http://dx.doi.org/10.1525/cmr.2011.54.1.64
http://dx.doi.org/10.1111/j.1530-9134.2010.00282.x
http://dx.doi.org/10.1007/s10551-011-1122-4
http://dx.doi.org/10.1016/j.jenvman.2018.09.087
http://www.ncbi.nlm.nih.gov/pubmed/30340135
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Review of the Literature 
	Organizational Environmental Management 
	Existing Environmental Management Approaches in Organizations 
	Practical Background: The German Hospital Sector and Its Stakeholders 

	Research Design 
	Measurement and Survey Development 
	Data Collection and Sampling 
	Data Analysis 

	Results and Discussion 
	Descriptive Statistics 
	Cluster Analysis 
	Traditionalists 
	Pragmatists 
	Environmentalists 

	Potential Determinants of Environmental Management Approaches 
	Stakeholder Pressure 
	Ownership 
	Organizational Performance and Size 
	Participation in VEI 
	Environmental Training 


	Implications 
	Limitations and Future Research 
	
	References

