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1 Introduction

The life science industry and especially the
health sector has gained major interest over
the last years. Its increasing interest in digital
solutions for treatments and healing methods
and the promotion of solutions for these ap-
proaches is strongly evolving. Still, the sector is
highly regulated by several laws such as the
law for secure digital communication and
healthcare applications, also known as the e-
health law (Federal Ministry of Health, 2019).
This law benefits the distribution of the IT-
infrastructure and therefore helps to promote
the network and digitalization. The new digital-
care law is especially favorable to digital health
applications. These applications are supposed
to especially improve the care of insured people
(German Parliament, 2019). The digital care law
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The research discourse on sustainability and on business models can be described
as diverse in approaches and understanding of subject areas. The value-oriented
business model and the twenty criteria of the German Sustainability Code repre-
sent a sample which is used for this research to examine and compare the sustain-
ability of business models in practice. In addition, the relation between digital
transformation and sustainability is considered. For this purpose, influences from
theory and practice are included in order to further support the combination of
these two concepts. With a qualitative document analysis, the selected business
model cases are reviewed for their sustainability and finally characterized with the
help of established hypotheses. It can be stated that sustainability aspects are po-
tentially present in business models in the health care sector, but that there are
clear deficits in the development and strategic anchoring. A first proposal for a so-
lution is presented in the form of a framework.

should help to include more health applications
in the service catalogue of the statutory health
insurances. Data-driven healthcare is becoming
more important, digital transformation and
platforms define new business models in the
sector. Even though the healthcare sector is not
as advanced as other industries in the field of
business model innovation in Germany, it is
even more important to be as dynamic as possi-
ble to adapt the constantly changing needs
(Granig and Lingenhel, 2016). For this purpose,
Granig and Lingenhel (2016) have designed a
model: 1. analyze trends, 2. generate ideas, 3.
create/innovate business model, 4. pilot pro-
ject, 5. implement business model, 6. evaluate
results. With this approach, business models in
the health sector can be improved and adapted.
Their intention is to start with trend recogni-
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tion and thus to be able to generate a fast im-
plementation, to determine their own
strengths and weaknesses and to then derive
the individual idea and the resulting market
position.

Regarding Ahrend (2016), not much research
has been done concerning business models in
the health sector combined with sustainability
as criteria. Thus, the present article aims to ex-
pand the research discourse on sustainable
business models. It does so by developing theo-
ry- and practice-oriented hypotheses and
providing the research field a model design in
the context of the health care and life science
industry.  With increasing economization,
changes in patient care and the corresponding
interest in interpreting these changes in terms
of patient well-being, Ahrend (2016) sees the
niche of this emerging market.

The importance of digital transformation
owing to constantly changing needs and there-
fore the growing market of digital health start-
ups was already detected twenty years ago
(Deluca and Enmark, 2000). The ecosystem
which developed around these mostly digital
start-ups is marked by investors and support
such as the Flying Health Incubator GmbH. As
an incubator in the health sector it has gained
major responsibility for its value creation. Due
to this importance it was chosen as one of the
case-studies in this article and will be examined
later. Another organization to be named with a
global program for digital health start-ups is
G4A, formally known as GrantsgApps and
founded in 2013. By now, the accelerator of the
chemical and pharmaceutical group Bayer no
longer only supports the funding of app pro-
jects in digital health. It provides a whole pro-
gram for entrepreneurs in the digital health
sector including office space, start-up financing,
mentoring and also Venture Design as a young
business unit (G4A Bayer, 2020).

There will be a gain in knowledge especially
at the organizational level for the management
of health therapy facilities among others, as
well as for organizations working at the inter-
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section with the health sector, for organiza-
tions and associations in the health sector and
other actors in the industry. Business models
can be explicitly set up, compared and, if neces-
sary, ideas for improvements can be extracted.
On an individual level, the topic is of interest for
those in health education, for therapists and
physicians who are already practicing. Further-
more, it is useful for those actors, who are
about to start their own business, are develop-
ing business models in the health sector and
are looking for investors.

This article discusses the question of what
business models in the health sector look like,
how they might be characterized and why it is
worthwhile to compare them in terms of sus-
tainability. The objective is to expand the exist-
ing business model research discourse in com-
bination with corporate sustainability research
by reviewing both literature and business cases
to develop it further. The proposal of this article
is an extended value-based business model
approach for the life science sector on the basis
of analyzed sustainability criteria to integrate
economic, environmental and social concerns
into a holistic business model view.

2 Sustainability and business models
in life science — A review

2.1 Sustainability

The concept of sustainability is treated as
the main guiding principle in this article. The
established hypotheses for comparing the busi-
ness models are based on the idea of sustaina-
bility and are developed from this theoretical
construct. Hence, sustainability is understood
as a strategic corporate task, which means that
the implementation of a concept is the respon-
sibility of corporate management (Kanning,
2008).

The underlying definition of sustainable
development is based on the Brundtland Report
- Our Common Future - which was published
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under the leadership of the Norwegian Prime
Minister Gro Harlem Brundtland. It states that
development is about meeting the needs of the
present without depriving future generations
of the possibility of satisfying their needs
(WCED,1987).

The German Council for Sustainable Devel-
opment (RNE) was first appointed by the Ger-
man government in April 2001, to improve so-
cial communication and to provide consulting.
It defines sustainability as the fact that envi-
ronmental, social and economic criteria must
be taken into account in equal measure, and
that it is everybody’s duty to leave an intact
ecological, social and economic system for fu-
ture generations (RNE, 2010). Hauff (2014) for
instance sees the goal of sustainable develop-
ment in the permanent fulfilment of basic hu-
man needs, taking into account the capacity of
the natural environment, by which he specifi-
cally mentions the social and environmental
components.

This article is based on the classic three-
pillar model of sustainable development, which
was first formulated in 1997 by the European
Union. According to this principle, the social,
environmental and economic approaches are
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equally pursued and related to sustainability
(IHK Nirnberg, 2015). The balance of the three
dimensions are seen in the understanding of
strong sustainability (Kanning, 2013). Strong
sustainability means that none of the types of
capital may fall, but individually rise - they are
therefore not substitutable as in weak sustain-
ability (Hauff,2014).

The three dimensions are composed of
Economy, Culture and Social, which stand on
the foundation of Natural Resources / Climate.
This dependency implies that each of them
must remain intact (Stahlmann, 2008; Corsten
and Roth, 2012).

Sustainability criteria refer to criteria that
describe, characterize and promote the nature
of sustainability. The concept to be applied
should be based on objectives for the improve-
ment of the sustainable corporate manage-
ment (Ahrend, 2016). For this reason, the crite-
ria of the German Sustainability Code (DNK) of
the RNE (2016) are chosen and used as the ana-
lytical framework to examine the business
models. It consists of the four areas of strategy,
process management, environment and society
which are assessed with a total of twenty crite-
ria (Table 1). In concrete terms, this approach is

Table 1 Sustainability criteria matrix (in allusion to RNE, 2016).

Strategy Process Management

Environment

Society

1. Strategic analysisand 5. Responsibility

measures 6. Rules & processes
2. Materiality 7. Control
3. Objectives 8. Incentive systems
4. Depth of the value

chain
management

9. Stakeholder participation
10. Innovation and product

11. Use of natural resources
12. Resource management
13. Climate relevant emission

14. Employee rights

15. Equal opportunities
16. Training

17. Human rights

18. Community

19. Political influence
20. Law & directive-
compliant behaviour
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particularly useful for small and medium-sized
organizations with a need of EU reporting and
as a control instrument for sustainable man-
agement.

Strategy (RNE, 2016):

m The first criterion - strategic analysis and
measures - is used to show what opportuni-
ties and risks are based on the main activi-
ties and in relation to sustainable develop-
ment and under what standards this is
done. Concrete measures can be listed here
as well as the possibility of integration into
the value creation process.

m Materiality expresses the influence which
different aspects of sustainability have on
business activities, the strategic considera-
tion and how the core business affects the
environment and society.

m The criterion of objectives describes how the
company has set qualitative and quantita-
tive sustainability objectives and the extent
to which these are measurable and verifia-
ble. This is only possible if the time of target
achievement is clearly defined.

m The depth of the value chain is a criterion
for demonstrating the significance of sus-
tainability aspects for value creation and
how profoundly they permeate the process.

Process management (RNE, 2016):

m  Responsibility as a criterion sees accounta-
bility in corporate management, enabling
direct intervention in decisive strategic
measures.

m  Rules and processesare used to present and
implement sustainability strategies in busi-
ness operations.

m The controlcriterion discloses management
indicators that help to plan and control sus-
tainability. Consistency, reliability and com-
parability are relevant factors here.

m  /ncentive systems are used to determine
how the rewards of employees and employ-
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ers are oriented towards the achievement
of sustainability goals and long-term value
creation.

Stakeholder participation describes the
identification of stakeholders, their involve-
ment in the sustainability process and the
resulting frequency and form of communi-
cation.

The criteria innovation and product man-
agement provide information on the extent
to which organizations use innovations to
reduce their own resource consumption and
that of their stakeholders.

Environment (RNE, 2016):

The use of natural resources describes the
extent to which they are used and the re-
sulting emissions.

Resource management explains the objec-
tives in terms of resource efficiency, the use
of renewable energies, increasing raw mate-
rial productivity and reducing the use of eco-
system services.

Climate-relevant emissions are listed again
separately and describe the concrete refer-
ence to greenhouse gas emissions and the
planned targets for reducing these.

Society (RNE, 2016):

Employee rights disclose which recognized
standards are pursued in the company in
this regard and how the participation of em-
ployees in sustainability issues is supported.
Equal opportunities show how diversity,
occupational health and safety, immigra-
tion, appropriate wages and work-life bal-
ance are respected.

Training outlines what the company is do-
ing to promote the employability of all em-
ployees in the light of demographic change.
Human rights are intended to prevent prob-
lems in the form of forced and child labor
and exploitation of any other kind, and to
describe what the company is doing about
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it.

m The community criterion aims to show what
measures the organization takes to make a
contribution in the regions with the most
important business activities.

m Political influence on decisions and develop-
ments in the form of membership fees, lob-
by lists, donations to political parties and
other actions in this area should be dis-
closed.

m Finally, the /aw and directive-compliant be-
havioris considered in order to show which
measures exist to prevent illegal behavior
and, in the event of it being detected and
sanctioned.

Due to the visualization, sustainability per-
formances can be made transparent and com-
parable in order to assess how organizations
anchor sustainability in their core business.
With the Sustainability Code as a voluntary in-
strument on behalf of the Federal Government,
RNE intends to give new impulses to the con-
cept of sustainability in business and society.
Furthermore, there is the possibility of a decla-
ration of conformity for organizational commu-
nication and adaptations to different industry
sectors. A DNK database is available for this
purpose, in which, among other things, the dec-
laration of compliance with the twenty criteria
must be filled in. This reporting obligation,
which has been in force since 2017, is covered
equally and is in conformity with the law, and is
legitimized by the EU Commission as a corre-

sponding instrument (RNE, 2017).
2.2 The business model approach

Osterwalder et al. (2005) define business
models as a conceptual tool supporting the
business logic of an organization. It contains
several elements, the relationship between
these elements and to external actors as well
as different concepts. The challenge is to dis-
play the simplified descriptions and representa-
tions of the concepts and relationships, what
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value is presented to the customers under
which circumstances and with what financial
consequences. Accordingly, it is a conceptual
tool for demonstrating any constructs, subjects
and processes that represent the business in-
tention of an organization. Further definitions
declare the presentation of several aspects of
the resource transformation just like the rela-
tions with other market participants (Becker
and Ulrich, 2013), as well as the representation
of the central logic and strategic decisions to
create and capture both social and economic
values within a value network (Dahan et al.
2010). Demil and Lecoq (2010) describe it as the
articulation between the different business
areas and the way the organization creates sus-
tainable value.

Furthermore, the delimitation between
strategy and business models needs clarifica-
tion. Osterwalder (2004) perceives strategy as
being translated and implemented into the
business model. Becker and Ulrich (2013) see
strategies as dynamic and action-oriented,
while business models are static (structure-like)
or can be understood as dynamic (structuring).
Hence, Bieger and Reinhold (2011) as well as
Lideke-Freund (2017) position the business
model between the strategic and operational
level. It intends that the group of values and
value mechanisms are established from strate-
gic success positions. The objective of a busi-
ness model in sustainable terms is the long-
term nature in social, economic and ecological
aspects (Ahrend, 2016). Therefore, the concep-
tualization of Bieger and Reinhold (2011) the
value-based business model is used here as the
conceptual foundation (Figure 1). The holistic
and generic nature of this business model and
its elements is particularly suitable for compar-
ing different organizations.

Their approach provides a six-step model
which is based on the creation of monetary and
non-monetary value not only for the organiza-
tion itself, but its stakeholders. It is dynamic
and includes elements of business develop-
ment and change. The individual business mod-
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el elements interact within a business model
architecture, whereas sustainability is under-
stood here as the continued existence of the
company and is also measured within it. To
ensure the longevity of the organization, the
following elements serve in synergetic coopera-
tion:

m  Value proposition - contains the organiza-
tion's offer in the form of a value proposi-
tion for the customer.

m  Value creation - shows how value is created
through resource combinations of both
internal and external capabilities in a value
network.

m  Value communication and transfer - com-
municate the transfer of the created values
to the customer, the form and the way

m  Value capture - shows how the value creat-
ed is returned to the company in the form
of revenues.

m  Value dissemination - regulates the distri-
bution of values and revenues within the
organization and stakeholders.

m  Value development - describes the continu-
ous qualitative and quantitative improving
value creation from an evolutionary and

revolutionary perspective.

Another approach to be considered in this
context is that of "sustainable entrepreneurs”
according to Morris, et al. (2005). In this ap-
proach, the need for sustainability in business
models is specifically identified and included
accordingly. Since ultimately the question of
sustainability as a criterion in business models
is fundamental to this work, this model is pre-
sented here. The underlying understanding of
business models is based on the assumption
that they provide a compact summary of the
decision variables of a company, which are re-
flected in the anchoring corporate strategy,
architecture and economics and, in combina-
tion, ensuring sustainable competitiveness
(Morris et al., 2005). They identify the difficulty
in standardizing business models that general-
ized models are often too bold, while they still
meet the individual needs of the organization.
Accordingly, they propose an approach that
serves different levels of strategic decision-
making - "foundation", “proprietary" and
"rules” (Morris et al., 2005). In the following the
levels are understood as foundation, individual
nature or characteristic, and rules where each

Figure 1 Value-based business model (in allusion to Bieger and Reinhold, 201).

Value
7 proposition T
Value Value
development creation
Value
Value e
. R communication
dissemination & transfer
T~ Value /
capture
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contains six basic decision areas (Table 2):

m At the foundation level basic decisions are
made regarding the basic activities of an
organization, which are supported by the
following questions: 1) How does the organi-
zation create value? (supply factors) 2) For
whom does the organization create value?
(market factors) 3) What is the competence
source? (skills) 4) How can the organization
compete for a position? (competitive strate-
gy) 5) How does the organization earn its
money? (Economic factors) 6) What are the
time, size and ambitions in the field of tech-
nology?

m In comparison to the first level, the sustaina-
ble approach is formed on the second level
in such a way that this level emphasizes the
specific unique selling propositions of an
organization and thus represents the level
that is more difficult to imitate for competi-
tors.

m The third level represents the operational
rules, which ultimately bundles the preced-
ing two elements into instructions for ac-
tion and represents them in strategic man-
agement decisions (Morris et al., 2005).

Journal of
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“Sustainability requires that model compo-
nents demonstrate consistency” (Morris et
al,, 2005), which means that the individual
components of a business model have to
last, and there must be no contradictions
between the individual core activities, both
internally and externally.

An interconnection can be drawn, among
others, to the sixth element of the value-based
approach, in which development is differentiat-
ed into quantitative growth, evolutionary adap-
tation, and which also takes the view that on
the external level, a change in the environment
implies a change in the organization, while in-
ternally the individual components are mutual-
ly dependent (Bieger and Reinhold, 2011; Morris
et al, 2005).

The entire concept of Morris et al. (2005)
serves as a framework for entrepreneurs at the
time of foundation to formulate core elements
and intentions, to achieve consistency between
the individual elements and to create individual
attributes for sustainable competitiveness. For
this reason this model in combination with the
value-based approach of Bieger and Reinhold
(2011) is considered the foundation for the

Table 2 Sustainable entrepreneurs - model (in allusion to Morris et al., 2005).

LEVEL DECISION AREAS

Foundation

How does the organization create value? (supply factors)

Individual character

. For whom does the organization create value? (market

factors)

. What is the competence source? (skills)

How can the organization compete for a position?
(competitive strategy)

. How does the organization earn its money? (Economic

factors)

. What are the time, size and ambitions in the field of

technology?
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analysis of business models.

2.3 The research discourse on business
models and corporate sustainability

Regarding the research discourse between
developing business models and corporate sus-
tainability, Lideke-Freund (2017) presents the
relevant topics such as corporate sustainability
and sustainable business models for corporate
competitiveness and the fulfilment of strategic
goals, such as ecologically and socially responsi-
ble action (Ludeke-Freund, 2017; Lideke-Freund,
20009; Llideke-Freund et al., 2016). Building on
the understanding of Schaltegger et al. (2016),
Lideke-Freund (2017) understands sustainable
business models as a value-creating concept for
interest groups. It initially does not further
damage the three dimensions of the under-
standing of sustainability - ecological, social
and economic. If necessary it even regenerates
them and thereby represents an “ideally de-
signed and implemented value creation log-
ic” (Ludeke-Freund, 2017). Sustainable entrepre-
neurs achieve their business goals with the
help of business cases for sustainability. They
are dedicated to the conditional economic suc-
cess and at the same time have positive effects
on environment and society. For the corre-
sponding design, Ludeke-Freund (2017) distin-
guishes between three different phases as a
preliminary consideration based on Wunder
(2013): business model analysis, business model
innovation and business model implementa-
tion. The business model analysis contains the
success and strategy potential; the business
model innovation the sustainability potential;
and the business model implementation con-
tains the introduction of new value creation
logics oriented towards sustainability dimen-
sions. With regard to sustainability, Ludeke-
Freund (2017) continues to distinguish between
“success through and success with sustainabil-
ity”. While success through sustainability
stands for using core businesses of the compa-
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ny to introduce sustainable conditions, success
with sustainability appeals to short-termism
and temporarily seizes market opportunities.
He also sees the integrative creation of sustain-
able values, ecological, social and financial as
relevant in the sense of entrepreneurial action.

Kandolf (2016) describes how start-ups de-
velop a sustainable business model. He under-
stands sustainability of business models as lon-
gevity on the market. It is therefore particularly
interesting for start-ups and founders, where
the survival and subsequent maturation of an
idea is first of all important. Therefore, he relies
on the business model canvas approach of Os-
terwalder and Pigneur (2011) with its nine ele-
ments, and recommends to include it in a three
-step approach. Step one involves working out
the nine elements to make the idea concrete.
Step two is the systematic development phase,
in which strategic instruments are used to veri-
fy correctness and the business model ap-
proach becomes more concrete. The process in
this stage contains corresponding tools such as
industry structure analysis, customer profiling,
revenue models and the marketing mix. The
results are then transferred to the business
model canvas again and tested in a test phase.
Step three incorporates the corresponding
changes resulting from the feedback into the
business model and the result according to
plan is a validated business model (Kandolf,
2016). It is clearly evident here that the term
sustainability in the three-dimensional under-
standing plays a rather subordinate role and is
ultimately purely responsible for the successful
introduction of a new business model to the
market.

Broman and Robért (2017) have designed an
approach in a framework model, “the FSSD has
been designed to promote a thorough under-
standing of both the full scope of the sustaina-
bility challenge and the related opportunities”.
The question why business models are im-
portant for sustainability is the research ques-
tion of Bocken et al. (2014).

Thus, Ahrend (2016) sees few viable ap-
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proaches and therefore suggests further re-
search in the discourse on corporate sustaina-
bility. This is again why this article emphasizes
the relation between corporate sustainability
and business models and proposes a frame-
work to the research question presented above.

2.4 Methodology

For this purpose, a qualitative empirical doc-
ument analysis is conducted. Five different cas-
es from the health sector are considered as ob-
jects of investigation and evaluated in form of a
case study analysis according to the under-
standing of Yin (2003). The selection has to be
as heterogeneous as possible with regard to
the service concept and as homogeneous as
possible with regard to the number of employ-
ees in order to ensure comparability. The organ-
izations selected for the case studies due to
their accessibility are Sonormed GmbH, Med-
lanes GmbH, Flying Health Incubator GmbH,
DockCheck Medical Services GmbH and In good
Health. The data sources used were primary
and secondary online accessible data. It most
concretely reflects the business models of the
individual cases and thus contribute to the ex-
planation of the phenomenon investigated. By
using secondary sources and incorporating cur-
rent company data, a detailed view of the re-
spective business models and thus the empiri-
cal data basis for this work is achieved. The ex-
plorative procedure aims to generate hypothe-
ses and assumptions for further research. Sub-
sequently, after each individual case study, a
cross-case analysis according to Yin (2003) is
done. It is used to establish a comparison across
the case studies in order to achieve a final con-
clusion regarding the research question. The
supporting hypotheses are developed on the
basis of the case studies presented. Incorporat-
ing the theoretical findings previously elaborat-
ed, the theses themselves can already be re-
garded as findings. The evaluation method ac-
cording to Habermas (1973), as an emancipatory
cognitive interest, is aimed at further develop-

Journal of Business Chemistry 2020 (2)

17

Journal of
Business Chemistry

ing the theoretical level while the technical in-
terest is based on generating a model on this
level.

Thus, in addition to answering the research
question, the aim is also to draw a graphic con-
clusion from the entire collected and analyzed
document data. The conclusion is a model de-
sign that meets the sustainability criteria from
the German-speaking area and is specifically
applicable to the health care system.

2.4.1 Analysis matrix

The value-based business model approach
of Bieger and Reinhold (2011) serves in the fol-
lowing to picture the five business cases. Table
A1 in the Appendix shows the matrix which is
used in order to ensure a coherent presenta-
tion. The column "Element" 1) - VI) shows the
business model elements according to Bieger
and Reinhold (2011), while the row "Level" a) - ¢)
shows the levels introduced according to Morris
et al. (2005). It serves the different levels of
strategic decision-making and ensures greater
individuality in presentation. The overlaps be-
tween the respective elements have already
been described and thus legitimize this mix of
the two business models.

The value proposition is subdivided into A)
service and B) customer groups and can be fur-
ther broken down. Product, product system,
assortment, service, integration of the service,
integrated project management, emotional
profile and customer experience as far as the
data material permits this classification (Belz,
1997). Furthermore, the value creation is divid-
ed into A) resources and B) capabilities; the va/-
ue communication and transfer as presentation
consists of A) communication and B) transmis-
sion of performance; the value capture - of A)
customer values and B) company values; the
value dissemination of A) direct and B) indirect
stakeholders in the organization; the value de-
velopment presents the development of the
value creation under given and new circum-
stances. In the business model matrix, each
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element of the organizations under review is
described on the basis of the available data. On
the base of these five matrixes the cross-case
analysis is conducted due to the link of both
analysis matrixes: the business model and the
criteria of sustainability matrix (Table A2 in the
Appendix).

2.4.2 Hypotheses

The formulation of hypotheses is carried out
in order to support the analysis of the so far
scarcely researched field of business models
from the health care industry with regard to
the sustainability criteria established by the
RNE. The working hypotheses, as consistent
and unproven assumptions, should serve in this
case for the knowledge gain of new observa-
tions to modify and improve them. In the quali-
tative procedure, the hypotheses serve to gen-
erate new knowledge and thus contribute to
the research discourse (Glaser and Laudel,
2010). The individual hypotheses are developed
on the basis of the theory elaborated, the state
of research and the sustainability criteria estab-
lished.

Hypothesis 1: Business models with a sus-
tainable character in the health sector are de-
termined by the strategic orientation of the
organization.

Hypothesis 2: Business models from the
health sector, which are based on the materiali-
ty of sustainability, describe in their value crea-
tion concept processes that are decisive for so-
cial well-being.

Hypothesis 3: Business models from the e-
health sector have the potential to be highly
competitive in the healthcare market due to
the developing trends.

Hypothesis 4: Sustainably declared business
models from the health sector can satisfy peo-
ple's basic health needs in the best possible
way and, conversely, secure their own competi-

tiveness.
Hypothesis 5: Through stakeholder partici-
pation, the aspects of sustainability relevant to
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business models can be pursued and dissemi-
nated even more comprehensively and widely.

The following section deals with the imple-
mentation of the established constructs, analy-
sis matrixes and hypotheses in relation to the
empirical data. Therefore, a diminished over-
view of the case studies is given.

3 The comparison of the case-studies

3.1 The business models

Case:

The Sonormed GmbH (as in 2017) is a medi-
cal technology company with their main prod-
uct Tinnitracks. It is considered as a partially
digital treatment (Mey, 2016). Accordingly, this
also forms the core of the business model and
is the core product in the system. The founda-
tion lies within the e-health sector with the IT-
Audio-Health technology app, which is a medi-
cal device in the field of digital audiology for
tinnitus therapy. The value proposition is
shown with the Tinnitracks App, the Tin-
nimatch App and the Specialist Finder, which
accompanies therapy videos and the coopera-
tion with Sennheiser and their headphones in
combination with the app. The creation of val-
ue through the combination of resources is evi-
dent in the business process: 1. diagnosis 2. fre-
quency determination 3. creation of user ac-
count 4. addition of the app 5. editing of music
(5.1 Optional: purchase of headphones) 6. thera-
py 7. accompanying videos 8. physician consul-
tation 9. submission of incurred therapy costs
to participating health insurance companies. In
addition, the application process of the app,
which forms the core of the business model, is
also listed. The selected channels for value
communication and transfer of the service to
the customer are web-based channels as well
as other communication media. Contact with
the target group takes place via user accounts,
while for the network, potential doctors can
also contact via telephone and e-mail. The val-
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ue capture shows that the sale of the product
serves as the main source of revenue, and that
the financing services of the various funding
agencies can also be seen as indirect revenue.
The actual dissemination of value takes place in
the course of the fact that donor partners re-
ceive a high proportion of presentations on the
website, thus ensuring continued participation
by these stakeholders. The dissemination of the
created value does not allow any further con-
clusions. In this case, the last element of the
business model is the value development. It
indicates a development that shows the in-
volvement of specialists in the form of ENT phy-
sicians as well as a change on the technological
level in the way it is used as a form of therapy.

Case 2:

The business model of Medlanes GmbH (as
in 2017) consists of the product app medlanes
at its core. This app can be used to book home
visits, ask questions to doctors, manage one's
own medical file and share it with the attend-
ing doctor, and, if necessary, to call up and clari-
fy the medical history and any further ques-
tions that may arise. With their business model
they describe the field of activity of the digital
organization of the doctor-patient relationship
(Mey, 2016). The managing director and co-
founder have laid the foundation in digital
business, the e-health sector with a medical
product in the form of an online medical plat-
form. The individual value proposition is deter-
mined by free access to general practitioners
and specialists through online appointment
scheduling and the corresponding subsequent
home visit by the doctor. The performance of
the business model itself is extended by the
sending of medication if necessary and a follow
-up treatment in the form of a digital meeting.
Thanks to an extensive network of doctors, the
app now provides its services in 25 cities in Ger-
many. Furthermore, mainly private health in-
surance companies are involved. To what ex-
tent the benefit is refunded to the company in
the form of revenue is not evident from the
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available data. The financing by at least two
investors allows an initially guaranteed cash
flow. Medlanes creates the intangible value in
the form of trust and identification with its ver-
ification as a member of the Federal Associa-
tion for Internet Medicine. The continuous
technical development is already determined
by the digital environment. On the level of indi-
vidual character, Medlanes has already made
the transition from Berlin to other cities in Ger-
many. Furthermore, the general conditions, the
medical legal text, has led them to abandon the
originally planned purely digital treatment and
to introduce home visits by doctors.

Case 3:
The third case describes the Flying Health

Incubator GmbH (as in 2017) as an incubator for
healthcare entrepreneurs. They support and
accompany start-ups with product and service
ideas for digital diagnosis and therapy applica-
tions during their foundation and market
launch. Flying Health provides the program for
start-ups with the objective of a successful
market entry. They distinguish between the
value creation concept for early- and late-stage
start-ups. Further distinction is made between
the potential partners who support Flying
Health and the start-ups who need support and
expertise on a conceptual level. The focus is
always on the medical benefit for the patient as
an indirect stakeholder group and customers,
such as start-ups as the immediate stakehold-
ers. In this way, the value dissemination of the
business model is distributed to the stakehold-
ers, whereby the return is negotiated through
an individually determined level of participa-
tion. The value communication and transfer are
not predominantly web-based, but there is ra-
ther direct contact in the form of laboratories
primarily for the transfer of services for start-
ups. In conclusion, it should be noted that this
business model is to be understood as a sup-
portive business model in the health care sec-
tor, the individual nature of value capture and
the dissemination of value remain unclear.
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Nevertheless, the core of the business model
lies in the digital health sector, the further de-
velopment and improvement of the existing
health care system is equally focused on part-
ners and start-ups.

Case 4:
The core of this business model of DocCheck

Medical Services GmbH (as in 2017) is the B2B
online platform for medical professionals
throughout Europe. It is equipped with differ-
ent services and focuses on e-marketing, cus-
tomer relationship management and online
market research. This business model follows a
business-to-business orientation. The founda-
tion of this business model lies in the e-health
sector and serves as an online platform for doc-
tors, pharmacists and medical professionals to
exchange information. The individual nature of
this element is characterized by the diverse ser-
vices offered by the platform for a specific cus-
tomer group. A total of ten different services
are offered, including the possibility to ask col-
leagues (Ask), access to news, short reports,
blogs, a medical lexicon, scripts and lectures,
certified advanced training (CME) and access to
information channels. For each service provid-
ed, a DocCheck employee is introduced virally
who acts as a contact person and can be con-
tacted via personal e-mail. A pure web-based
communication and exchange of propositions
as well as access via a user account is guaran-
teed. There are no external partnerships or alli-
ances identifiable, as the corporate network of
the DocCheck AG is already large. The users
form their own network as well as the internal
number of employees is significantly higher
than in the other cases. In return, it is recog-
nizable that access to the community is distrib-
uted to third parties in the form of pharmaceu-
tical companies and publishers and that the
product system is completed by online advertis-
ing, market research, studies and paid content.

Cases:
The business model of the In good Health
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academy (as in 2017) is presented as a value
proposition. It is located in the e-health sector
and is dedicated to direct health care in the
form of nutritional advice, ayurvedic teaching
and yoga philosophy in individual coaching’s,
via webinars and online-coaching. According to
Ahrend (2016), it is firstly a personal health ser-
vice, which is intended to work directly with
patients, and secondly a non-personal health
service, if the services are available online, for
example. Thus, it is a hybrid model. The individ-
ual characteristic of the performance of this
model lies in the courses and the combination
of webinars, online yoga training and nutrition
coaching as well as the individual development
of concepts for yoga studios. The online portal
“In good Health Academy" represents the core
resource. Together with the qualifications of Dr.
med. Scharfenberg it forms the individual na-
ture of the value creation concept. A high pro-
portion is due to external partnerships, which
Dr. Scharfenberger uses as a freelance lecturer
in institutions to offer and provide her services
in the form of workshops, further training,
courses and retreats. Web-based media is pri-
marily used as a communication tool and to
transfer while a group of customers also experi-
ences direct face-to-face contact. The value de-
velopment concept is pronounced in the Ayur-
veda Online Teachings via the Academy, i.e.
digitalization is recognized and used as a pro-
gressive business field. It is evident that this
business model with its fields of activity is the
most distant from the traditional healthcare
market and has entered the new market niche,
the second healthcare market. Well-being and
health are the core elements, but the skills and
the corresponding offer in this model are based
on one persona.

3.2 The cross-case analysis

First, it can be stated that the criteria 1. stra-
tegic analysis and measures, 2. materiality, 3.
objectives and 4. depth of the value chain can-
not be identified as obvious aspects of sustain-
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ability in any of the five cases examined. The
main criteria of the strategy, which can be ex-
pressed primarily at the level of value proposi-
tion, but also by all other elements of the busi-
ness model, are not clearly defined in terms of
sustainability aspects. Nevertheless, if one con-
siders the business models and their founda-
tion, all cases are rooted in the e-health sector.
This fact combines the two components digiti-
zation and health, which are to be understood
as important sustainable topics. On the one
hand, digitization means the preservation of
natural resources. The fact that users usually
access services from their homes means that
CO2 emissions are not necessarily increased
further.

Another component of digitization is the
decline in the use of paper as a natural re-
source. In the second case, for example, an an-
amnesis and follow-up treatment is carried out
via the app. The online courses in the fifth case
also mean that no course scripts have to be
printed out, as they are available digitally. The
consideration of some ecological components
is thus initially guaranteed for all business
models. In the form of treatment and care man-
agement, the doctor-patient relationship, indi-
rect prevention and healing, and the well-being
and fitness aspect, various components of the
health market are served. Accordingly, these
have the ambition of having a long-term im-
pact on the health of society. The support for
start-ups in order to be able to intervene sus-
tainably in these components is both economic
and a decision for the development of the
health care for the society. An online platform
for actors in the health care system only works
when the intention to network and to share
ideas is strikingly the same and when it is sup-
ported by the thought of ultimately being able
to help other people and profit economically
from it. Also, the last business model contrib-
utes to one's own well-being and that of others
through its service and ultimately ensures that
long-term health is cultivated. These aspects
can be derived as the main objectives of the
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sustainability concept in the e-health sector for
strategic orientation.

The criteria regarding process management
can also be regarded as very homogeneous in
comparison. In all cases, responsibility is as-
signed to the management, which is under-
stood in the business model as a resource, since
knowledge is accumulated here and carried top
-down through the company. Based on the giv-
en resources, appropriate skills can be devel-
oped. The handling of rules and processes can-
not be presented due to the lack of an internal
view of all five business models. In the form of
guidelines, information boards and other me-
dia up to working groups, the design of this
criterion for the topic of sustainability can take
shape. For the business model, this would be
particularly important with regard to rules for
suppliers, partners and financiers.

The criteria on innovation and product man-
agement must be linked to element VI), the
value development, in all considered cases. It
can be seen that through constant develop-
ment and improvement, the e-health concept
contributes to the fact that innovation is a per-
manent task, also due to the rapid technologi-
cal innovations. In this context, sustainability is
ensured in a general sense by the health orien-
tation and in an economic sense.

The environmental criteria relating to the
use of natural resources, resource management
and climate-relevant emissions are again ap-
plied equally to the value creation concept for
all five case studies. Above all, the consumption
of natural resources is at least not increased by
the digital aspect; there is a lack of insight into
resource management and climate-relevant
emissions.

In the case of the society criteria, no valid
statement can be made about labor rights, hu-
man rights and political influence. In the fourth
case, a statement on equal opportunities can
only be made in the form of addressing future
employees. The atmospheric working environ-
ment with an open culture is used to ensure a
steady flow of new knowledge, manpower and
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corresponding skills. As a training criterion, the
DNA Career Laboratory is used to ensure the
importance of the qualification of its own em-
ployees. Furthermore, case five can be men-
tioned in the sense of the qualification of the
performance creation process, in which yoga
teachers receive further training.

Finally, the law and directive-compliant be-
havior is mentioned, which is only followed by
case two in the sense of the fulfilment of the
standards of the Federal Association for Inter-
net Medicine. In the third case it can be as-
sumed, as one of the managing directors is a
member of the board of directors of this associ-
ation. However, only assumptions and no con-
crete statements can be made.

In summary, it can be said that a very homo-
geneous picture of business models in terms of
sustainability has emerged. The prerequisites in
the strategic sense are met in all the cases ex-
amined, the obvious integration of the sustain-
ability aspects considered as important in each
case must then follow. This is done on an inter-
nal company level by defining sustainability
goals, thinking through and checking the inte-
gration of the entire value creation process and
then implementing it.

4 Discussion

It can be stated that the business models
described in the e-health sector are, due to the
nature of the industry, first of all per se socially
sustainable and positioned in favor of sustaina-
ble development, which benefits society on the
one hand and in return also the competitive-
ness of the company.

The four criteria of the DNK's strategy show
that all cases have the potential to further de-
velop explicit sustainability strategies owing to
the combination of digitalization and health. In
addition, the services and products are aimed
at maintaining health, which can be claimed to
be fundamentally sustainable for society. A
special market niche then makes up the individ-
ual company concept. Partnerships and financ-
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ing are decisive for the competitiveness and
thus the longevity of the organization. Further-
more, both personal and non-personal health
services also work as perspectives.

In process management, the observation of
rules and processes as well as their control is
difficult and would have to be reassessed by a
different perspective. The role of partners and
alliances has proved to be important and essen-
tial in all cases. It should be further emphasized
as an element in combination with the health
sector's own sustainability strategies. For ex-
ample, in the sense of core partnerships, which
are crucial to the business process.

The strategy and its responsibility should be
highlighted as the most essential aspect. If sus-
tainability is anchored in the strategy, then it is
also reflected in the business model. If the busi-
ness model is viewed as a blueprint
(Osterwalder et al., 2005), it can function as a
simplified representation and communication
medium for sustainability, and must be inte-
grated into it by means of specific criteria. In
this way it can be shown how a conceptual
model can be created from the corporate strat-
egies.

4.1 The new approach

Ahrend’s (2016) research regarding sustaina-
ble business models is now used to be com-
bined with the gained knowledge from the case
studies to propose a sustainable business mod-
el approach for the life science sector (Table 3).
It follows the business model canvas approach
(Osterwalder and Pigneur, 2011), takes the value
-based approach (Bieger and Reinhold, 2011)
into account and serves as an exemplary con-
cept in the development of new business mod-
els.

The own presentation of the understanding
of sustainability in the health sector and the
social objectives that should be pursued are:
long-term, holistic, patient well-being, health,
quality of life, mandatory health care, reduction
of threats and risks to human health.
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Table 3 Sustainable business model matrix for the health sector (own representation).

Business model elements Sustainability components

1. Key activities 1. Trend analysis, definition of objectives, level, use
1.1 Field of action - Contributions to environmental protection

1.2 Target group - Low resource consumption, digitalization

- Responsibilities, corporate management and strategy
1.1 Create long-term social and health benefits

1.2 Improve ecological footprint of the customer

2. Key partners - Alliances with health insurance companies and doctors

- Investors and supporters

3. Key resources - Technical equipment

- Experience and skills

4. Customer relations and channels - Quality seal, e.g. Federal Association for Internet Medicine
- Building trust through communication and accessibility
- Digitization

5. Development and innovation - Innovation circle
- Trend development

- Prizes and honourings

6. Revenues, costs and dissemination - Sustainable value creation
- Revenue models and sources of income
- Research and development costs

- Participation in achieved sustainability goals

7. Employees - Qualifications
- Employee rights
- Standards
- Trainings
- Incentive systems
8. Society, laws and directives - Social engagement, human rights
- Consideration of current political situations
- Verbalization of internal rules, processes and control

- Sustainability standards (DIN ISO 26000)

Journal of Business Chemistry 2020 (2) 123 © Journal of Business Chemistry



Journal of

Sustainability as a criterion for business models — A framework for the life [Busjness Chemjstry

science sector

The model and the sustainability criteria in
the health sector should be based on it in order
to ensure a holistic approach and to use sus-
tainability criteria in a meaningful way. The
own competitiveness as an economic compo-
nent is relevant to assure the fulfilment of so-
cial objectives. Furthermore, the ecological
component in the form of resource protection
must be taken into account in every process
and the management must ensure that this
component has the highest priority in its rela-
tions with all stakeholders.

Whether describing or developing a busi-
ness model, it is important that the individual
elements of the business model are specified
(Ahrend, 2016).

The identified important elements for a
business model in the healthcare sector consist
of the elements 1.-8. in Table 3. The corporate
strategy is synchronized with the strategies of
sustainability and how this is understood in the
company. The strategies of sustainability are
represented by the explicitly formulated com-
ponents, as expressed in the second column of
Table 3. In each element of the business model,
the proposed corresponding aspects of sustain-
ability must be taken into account and corpo-
rate management must consider the extent to
which its own organization emphasizes various
aspects and may neglect or even add others,
depending on the given priorities. The process
model presented by Granig and Lingenhel
(2016) can serve as a template for developing
one' s own business model. Figure A1 [cf. Ap-
pendix] shows the findings of Table 3 in a com-
promised form and might be used for first
drafts.

5 Conclusion

The following mentioned hypotheses and
their explanations represent a summary of the
results of this article. They can also be used to
serve as a reference understanding for further
research in this discourse.
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H1: Business models with a sustainable
character in the health sector are determined
by the strategic orientation of the organization.

The strategic orientation and thus the basic
decisions for the further development of the
business model determine whether there is a
strategy for sustainability or not. Starting with
the Executive Board as the responsible person
for implementing the subject, the components
and criteria are then distributed and applied to
the various elements and levels of the business
model (see additionally Lideke-Freund, 2017).

H2: Business models from the health sector,
which are based on the materiality of sustaina-
bility, describe in their value creation concept
processes that are decisive for social well-being.

Due to the general orientation of the com-
panies, their fields of activity and their value
proposition, the objective can be determined by
mapping the entrepreneurial action. In each of
the cases, the combination of resources and
skills is designed to strengthen and increase
social well-being through the help of therapy,
support for doctor-patient communication,
support for the development of therapy and
prevention products, a medical platform and
health coaching.

H3: Business models from the e-health sec-
tor have the potential to be highly competitive
in the healthcare market due to the developing
trends.

As a result of social developments and the
constant evolution of technology and technical
standards it can be said that there is a high po-
tential. Due to the ever-increasing awareness of
environmental protection in the course of the
ongoing climate debate, the growth of the e-
health sector has demonstrated that the poten-
tial in this segment has not yet been fully ex-
ploited. In particular start-ups with their dyna-
mism and competitive intensity can exploit
their potential for the healthcare market even
further here.
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H4: Sustainably declared business models
from the health sector can satisty people’s basic
health needs in the best possible way and, con-
versely, secure their own competitiveness.

The connection with regard to social and
economic dimensions and the connection of
the balance of interests is fulfilled by the busi-
ness models in the health sector described. The
necessary measurement to show the actual
share of sustainability in this fact is missing
due to the chosen research strategy and the
limitation of the possible measurement con-
cepts. Nevertheless, it can be said that social
sustainability in the health sector is taken into
account above all and that there is a corre-
sponding relationship.

Hs: Through stakeholder participation, the
aspects of sustainability relevant to business
models can be pursued and disseminated even
more comprehensively and widely.

The size, the number of employees and the
economic efficiency of the organization are de-
cisive. Here, manpower is defined and accord-
ingly the workload, which has a decisive influ-
ence on corporate activity. The intervals at
which offers, products or services can be ex-
pected and how comprehensive these can be
also depend on the number of employees. In
the cases considered, this means that small
organizations in particular have many coopera-
tion’s and partnerships externally, which natu-
rally also spreads the influence of sustainabil-
ity. Through the network, a larger circle of indi-
rect stakeholder groups also experience the
relevant aspects, provided that these are con-
sciously lived as rules, anchored in the strategy.

6 Limitations and further research

There are limitations regarding the chosen
model and theory. Yin (2003) uses the four cri-
teria of internal and external validity, reliability
and objectivity for the evaluation of qualitative
case studies. Regarding objectivity, this is per-
manently given by the external company view
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in form of a mere document analysis. Hence,
reliability is partly proven as the consideration
of the different business cases under the given
theoretical approaches in the same investiga-
tion steps should lead to the same results. The
internal validity is ensured by the establish-
ment of the hypotheses, the presentation of
the relationships in the cross-case analysis and
the final consolidation in a separate presenta-
tion that documents the consolidation of the
observed events. The generalizability of the
research results in relation to the entire health
care sector and thus an external validity is more
difficult to confirm due to the limitations of the
model and the theory. The value orientation of
the value-based business model approach leads
to a certain homogeneity in the case studies
due to its economic orientation. For a valid ex-
ternal validity, further empirical analysis mate-
rial needs to be collected in order to ensure
meaningful and generalizable findings under a
greater heterogeneity. Nevertheless, the gen-
eral bias of this methodology is enormous. In
this article especially the researcher or observer
bias is worth mentioning since there were no
other instances involved in the writing process
but the supervisor. For this, it is important to
constantly confront prejudices with the gath-
ered data to avoid subjectivity. Further, the cri-
teria model of the DNK was originally designed
to serve as an information and communication
instrument for internal reporting within the
company. The criteria model could be investi-
gated in further research within organizations
to confirm the suitability of the criteria. There-
fore, Interviews with the corporate manage-
ment and responsible persons from the strate-
gic management are suggested for further re-
search. In the theoretical construct of strong
sustainability it has been shown that there was
no relevance for the component of culture for
this research in life science and therefore re-
placing the dimension with the element
"health" could be considered. A further research
approach could also be the classification of
start-ups after their fields of action and the
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comparison of each field and the belonging
business models regarding sustainability to
gain a wider understanding of the industry.

The potential in the healthcare sector is
enormous. This specific, dynamic and fast-
growing field of research has given rise to a
further approach for the design of business
models in the health sector. The e-health sector
and the e-business typologies provide a deci-
sive outlook on the opportunities that this sec-
tor contains. Further research projects can be
taken up for this purpose.
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Table A1 Business model matrix (own representation).

a) Foundation

Element

1) Value proposition —divided in A) services and
B) customer groups

(product, product system, assortment, service,
integration of the service, integrated project
management, emotional profile and customer

experience

1) Value creation — integration of A) resources and
B) capabilities

111) Value communication and transfer as
presentation - consists of A) communication and
B) transmission of performance

1V) Value capture - A) customer values and B)
company values

V) Value dissemination - of A) directand B)
indirect stakeholders in the organisation

VI) Value development - the development of the
value creation

Figure A1 Sustainable business model draft (own representation).
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Table A2 Cross-case analysis matrix (own representation).

Criteria of the German Sustain-
ability Code

Sonormed GmbH

Medlanes GmbH

Flying Health
Incubator GmbH

DocCheck Medical
Services GmbH

In good Health

Strategy 1. Strategic analysis

and measures

2. Materiality

3. Objectives

4. Depth of the
value chain

Process 5. Responsibility
management
6. Rules and proces-
ses

7. Control

8. Incentive systems

9. Stakeholder
participation

10. Innovation- and
product manage-
ment

Environment 1. Use of natural

resources

12. Resource ma-
nagement

13. Climate relevant
emission

Society 14. Employee rights

15. Equal rights

16. Training

17. Human rights

18. Community

19. Political in-
fluence

20.Law & directive-
compliant behavio-
ur

I-V1), a-b) key activities: no

explicit reference

I, 11a-b) no specific refe-
rence identifiable

I-VI a-b) no explicit objec-
tives are declared

I b) internal and external

value creation

I b) with the three man-
aging directors

) no internal view acces-
sible

no internal view accessib-
le

V) no explicit reference

V) no explicit reference

1) V1) development con-
cept in the technological
sense

I1) preferably none

1) no explicit reference

1) no explicit reference

no explicit reference

no explicit reference

no explicit reference

no explicit reference

I b) partnerships and
alliances

no explicit reference

I b) partnerships and
alliances

1-V1), a-b) key activities:

no explicit reference

I, 11a-b) no specific
reference identifiable

I-VI a-b) no explicit
objectives are declared

I b) internal and

external value creation

I b) with both manag-
ing directors

¢) no internal view

accessible

no internal view acces-

sible

V) no explicit reference

V) no explicit reference

1) VI) continuous
technical development

11} if possible none

1) no explicit reference

I1) no explicit reference

no explicit reference

no explicit reference

no explicit reference

no explicit reference

I1, VI b) partnerships
and alliances in 24
cities in Germany

no explicit reference

V b) member of the
Federal Association for
Internet Medicine

1-V1), a-b) key activities:

no explicit reference

I, 11a-b) no specific
reference identifiable

I-VI a-b) no explicit
objectives are declared

11 b) value creation in
terms of start-up sup-
port / Incubator

I b) with both manag-
ing directors

c) no internal view

accessible

no internal view acces-

sible

V) no explicit reference

1), V) no explicit refer-
ence

1), VI) continuous techni-
cal development

11) little

1) not recognizable

11) no explicit reference

no explicit reference

VI) no explicit reference

VI) no explicit reference

no explicit reference

I b) partnerships with g
industrial organizations

no explicit reference

11) board of directors of
the Federal Association
for Internet Medicine

1-V1), a-b) key activities:

no explicit reference

I, 11'a-b) no specific
reference identifiable

I-Vl a-b) no explicit
objectives are declared

I, 11 b) online services

I b) no explicit reference
) no internal view
accessible

no internal view acces-

sible

V) no explicit reference

1), V) no explicit refer-
ence

1), VI) continuous techni-
cal development

11) little

11) no explicit reference

) no explicit reference

no explicit reference

VI) DNA Career laborato-
ry
V1) DNA Career laborato-

ry,
I b) CME
no explicit reference

I'b), VI b) job market, DNA
Career laboratory

no explicit reference

V) no explicit reference

1-V1), a-b) key activities:

no explicit reference
I, 11'a-b) no specific
reference identifiable

I-Vl a-b) no explicit
objectives are declared

1,11 b) online services /

face-to-face

I b) treating and
executing doctor

) no internal view

accessible

no internal view
accessible

V) no explicit reference

1), V) yoga studios

1), VI) first online
training

11) little

11) no explicit reference

11) no explicit reference

no explicit reference

VI b) no explicit refer-
ence

| b) external

no explicit reference

I'b), VI b) partnerships

no explicit reference

no explicit reference
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