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Abstract: This paper examines ecopreneurship in established ventures that
serve as early adopters of radical environmental technologies through so-called
user business model innovation. Renewable e-mobility is identified as an
appropriate application. The research methodology consists of two steps: a
document analysis for developing a typology of ecopreneurs with user business
models, and an in-depth case study analysis. We identify four patterns of
entrepreneurial user business models in e-mobility: predominantly simple use,
complementary business, feedback to core business, and additional business.
We also explore the transformation path of the case company, which starts with
simple use and then moves to the feedback to core business pattern. By drawing
on insights from lead user theory in innovation management and sustainable
entrepreneurship, we ground the new concept in extant literature and develop
propositions. These propositions uncover some properties of ecopreneurs, the
diffusion of environmental technologies, and industry transformations due to
user business models.
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1 Introduction

Environmental technologies can generate new opportunities for ecopreneurship
(Doranova et al., 2012). An environmental technology “includes techniques, products and
knowledge-based services for the avoidance, reduction or elimination of ecological
damage or the recovery of already damaged environmental functions and thus contributes
to sustainable use of natural resources” [Weinberger et al., (2012), p.33]. To leverage
these technologies, companies can pursue reactive, anticipative, or innovative strategies
(Noci and Verganti, 1999). Companies are reactive when they embrace the new
technology as a response to an external stimulus such as an environmental pressure group
or legislation. They are anticipatory when they leverage environmental technologies early
on to achieve a competitive advantage. Companies are innovative when they define
environmental performance as their top priority and develop or take up a new
environmental technology. Which strategy a company should implement depends, among
other things, on where the environmental technology is positioned on the diffusion curve.
Companies embark on reactive strategies when technology adoption is at an advanced
stage, allowing them to draw on a large body of knowledge based on the experiences of
their peers with the technology. Those companies with anticipatory and innovative
strategies must, however, cope with the economic risk resulting from the unavailability of
such knowledge. These companies produce environmentally relevant knowledge through
creativity and entrepreneurial thinking.

This research focuses on companies with anticipatory and innovative strategies, in
other words, when the (premature) environmental technology is at an early stage of the
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diffusion curve and the potential for entrepreneurship is relatively high. In particular, this
research deals with ecopreneurship (Schaltegger, 2002; Schaper, 2002) that results in the
creation of new business models based on the innovative use of environmental
technologies. While we focus on environmental technology and therefore ecopreneurship
(e.g., Schaltegger, 2010), it should be mentioned that we also look at those technologies
with a significant positive social impact and therefore can indeed be considered
sustainable. Electric mobility (e-mobility) significantly reduces exhaust gases and
therefore considerably improves urban air quality and reduces health risks (particularly
due to diesel vehicles). Note that “akin to entrepreneurship, the term ecopreneurship is
often used to describe investing in, or starting enterprises related to, natural resources
rather than innovating as such” [Gunderson, (2013), p.910]. Furthermore, we only focus
on new business models driven by established, not by startup companies. As a result, this
paper uses three main concepts — environmental technology, business models (e.g.,
Schaltegger et al., 2016a; Johnson, 2010), and ecopreneurship (e.g., Schaltegger and
Wagner, 2008; Schaper, 2005/2010) — to develop a new type of business model we call
user business models for ecopreneurship.

E-mobility is an environmental technology that provides an appropriate context for
this research. First, e-mobility fosters environmental sustainability when green electricity
is used (e.g., Augenstein, 2015). Second, it is a systemic innovation that can initiate an
enduring change of the whole mobility system (Abdelkafi et al., 2013), thereby
transforming the value chains of producers and users (both business users as well as end
consumers). As a result, e-mobility will necessarily drive entrepreneurship that creates
new business models (e.g., Wells and Nieuwenhuis, 2015) to make the system function as
a whole. Third, the diffusion level of e-mobility is still lower than predicted, making the
role of users (here entrepreneurs rather than private consumers) and their business models
especially important. Technological advancements have been, so far, at the focus of
e-mobility research, but research on business models for e-mobility requires increased
attention. Because of its transformative character, e-mobility calls for new business
models, also in established user firms. E-mobility thus defines an ideal context for a
better understanding of the phenomenon of user business models for ecopreneurship.

In general terms, the paper’s main thesis is that it is not only the companies directly
involved in developing new environmental technologies or products and services that
require innovative business models, but also ‘users’ who want to be early adopters.
Consequently, we are looking at the business-to-business context and consider
ecopreneurs to be users when they integrate an environmental technology into their
business models in a market phase where it is generally not yet considered economic in
conventional terms. We are interested in companies that adopt and implement an
environmental technology by leveraging business model innovation.

This paper aims to answer two main research questions. First, what are the key
patterns of user business model innovations in e-mobility and what are the
transformations that ecopreneurs can follow to implement these business models?
Second, can we leverage the particular insights derived from the context of e-mobility to
derive propositions on ecopreneurship and user business models that can hold in contexts
shaped by other environmental technologies?

This paper contributes to the literature in four ways. First, it introduces user business
models for ecopreneurship as a new concept to the literature. Second, it identifies patterns
of entrepreneurial user business models in e-mobility. Third, it goes beyond product
innovation to consider process innovation (such as the use of renewable e-mobility within
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companies) as well as the related business model changes to be a new source of
innovation and thus entrepreneurial activity. Fourth, it capitalises on the patterns
identified in the study to investigate potential pathways taken by users (i.e.,
entrepreneurs) to transform their established business models. An in-depth case study
analysis illustrates how ecopreneurs transform their business models by using e-mobility
as an environmental technology. Thus, this research contributes to the literature by
showing that innovative business models are not only relevant for producers of
environmental technology, but also for users planning to use environmental technology
before its actual maturity.

The paper is structured as follows. Section 2 provides some background information
on the main concepts of this research: e-mobility, ecopreneurship, and business model
innovation. Section 3 describes our exploratory research methodology based on an
intensive internet search and an in-depth case study. Section 4 presents the main findings;
it identifies the patterns of user business models for ecoprencurship and discusses the
transformation of a Germany-based company in the health sector toward a sophisticated
user business model promoting environmental sustainability. Section 5 discusses the key
results and elaborates research propositions that are independent of the environmental
technology in question. In particular, we draw on lead user theory from innovation
management and relate our findings to current frameworks on ecopreneurship to reflect
on ecopreneurs and user business models. Finally, Section 6 summarises the key insights
and presents directions for future research.

2 Background

2.1 E-mobility as a context

E-mobility is a systemic innovation that involves the use of electric vehicles such as
e-cars, e-bikes, e-busses, etc. It is systemic because the new technology can only be
implemented by the interplay of many actors (Abdelkafi et al., 2013). These actors are
not only automobile manufacturers and suppliers, but also utilities, electricity charging
stations, service providers, and many other players. E-mobility leads to a zero local
emission because electric engines do not emit carbon dioxide or carcinogenic exhaust
gases (e.g., Abdelkafi and Tauscher, 2015). E-mobility is considered an environmental
technology because it has the potential to reduce environmental damage (e.g., Bohnsack
et al., 2014).

E-mobility currently faces a diffusion challenge. For example, the German
government has set a goal of having one million cars on German roads by 2020
(Nationale Plattform Elektromobilitdt, 2014). However, this objective is far from being
fulfilled. Technical limitations (e.g., short driving range of e-vehicles; long charge times
for batteries, limited battery performance at low temperatures), and a relatively high price
and lack of infrastructure have made it little attractive to the market for both buyers and
users (e.g., Bohnsack et al., 2014).

E-mobility will lead to many transformations in the automotive value chain (e.g.,
Henzelmann and Griinenwald, 2011). First, e-mobility results in new players entering the
industry. For instance, Tesla is a relatively new US car manufacturer that launched its
business with luxurious electric cars for the premium customer segment. Now Tesla is
also a manufacturer of middle class cars and thus a serious competitor to many incumbent
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OEMs that have been in the automotive business for more than a century. Furthermore,
though utilities and energy companies have not traditionally participated in the
conventional car business, with the growth of e-mobility they can claim an important role
in the value chain, for example, by installing and operating the charging infrastructure.
Second, car producers rely on a large network of automotive suppliers, many of them
producing components for the internal combustion vehicle. These suppliers must
transform their business models if they are to be active in the new value chain. Also the
service providers downstream in the value chain have to rethink their business models
because the electric car requires less repair and maintenance services than the
conventional car. Third, value is migrating from car producers to other players. The value
of the battery is about one-third the value of the whole electric vehicle (Ernst et al.,
2012), and electronic producers such as Panasonic, Samsung, and LG are moving into
this business, not car manufacturers. In other words, if sales related to e-vehicles grow in
the future, battery producers will play a greater role in the value chain as they generate
the component with the highest value in the car. All these factors will lead to major
structural transformations and a redistribution of power among the actors in the
automotive industry. These transformations can drive entrepreneurship, in particular
green entrepreneurship, if the positive environmental effects are leveraged appropriately.

It is worth noting that these transformations in the automotive industry tend to affect
producers more than customers. Nevertheless, for a new technology to substitute an old
one, it should be superior in at least one or a few dimensions valued by the customer. For
a technology to be disruptive, it must not only replace an old technology, but also lead to
new entrants to the market displacing established firms (Christensen, 1997). E-cars,
however, do not seem to be disruptive to the automotive industry. Its value is still unclear
for many users, as conventional cars can provide higher performance for less money.
Government subsidies or regulation can be a solution to this challenge, as the renewable
energy law in Germany demonstrates. More desirable is, however, the initiation of a self-
reinforcing mechanism based on user business models that drives market development
through entrepreneurial activity.

E-mobility, as a technology with high potential for achieving green transportation,
has been long discussed in academia and the industry. In Germany, significant public
funding has flowed into e-mobility research. In spite of this investment, initial goals have
not been achieved as car manufacturers have factually ignored the technology to a large
extent. The limitations of the new technology, though normal in its introduction phase,
and the absence of producer business models that can compensate for these limitations or
capitalise on the strengths of e-mobility (Abdelkafi et al., 2013) may explain why the
automotive industry is cautious about taking more risks. The focus of car manufacturers
has been directed more toward developing their own business models. For instance,
BMW envisaged a model giving electric car owners access to a conventional car
whenever they have to drive long distances to compensate for driving range limitations
(Abdelkafi et al., 2013). Renault leases the battery to its customers instead of selling it,
reducing the car initial price in an attempt to overcome buying obstacles.

Obviously, these business models are important, and producers should tweak them
until they find the right formula. From a diffusion perspective (Rogers, 2003), however,
focusing solely on producers is not enough, as the user’s viewpoint should also be taken
into account. Studies on user acceptance generally focus on the individual customer. For
example, Will and Schuller (2016) examine user acceptance of smart charging stations
for electric vehicles. Other studies (e.g., Bozem et al., 2013) demonstrate that customers
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only drive on average 50 km per day, making e-cars attractive in spite of their limited
driving range. Other publications show that electric cars can be integrated into
car-sharing services (IEA, 2012), so that customers can use the e-cars without having to
incur the purchase cost. In Germany, however, about 60% of new cars are not sold to
private customers, but to business car fleets (Riedel et al., 2014). Business customers
would seem, therefore, to provide much better leverage than private customers for the
diffusion of electric cars. Nevertheless, adopting a new technology is not easy, and
companies have to rethink their processes to integrate the new technology in their
business. Therefore, in our research, we propose to turn the entreprencurial perspective
from the producer to the business user of e-mobility devices or services. More
importantly, ecopreneurs seem to be an e-mobility customer group that can adapt their
business models in order to take up an environmental technology.

2.2 Ecopreneurship and business model innovation

2.2.1 Ecopreneurship

Shane (2003, p.4) defines entrepreneurship as “an activity that involves the discovery,
evaluation and exploitation of opportunities to introduce new goods and services, ways of
organizing, markets, processes, and raw materials through organizing efforts that
previously had not existed”. Following Lambing and Kuehl (1997), Schaltegger (2010,
pp-77-78) notes that entrepreneurship can be defined in different ways: the process of
creating a new company, the process of expanding business, the process of changing
existing consumption and production patterns, the process of linking inventions with
market success, or the leadership process of building up teams. Thus, entrepreneurship is
not only linked to the foundation of new businesses and start-up ventures, but also
involves the entrepreneurial function of established small and medium-sized companies,
particularly through their owners, who are often owner-managers.

Consequently, in its broad sense, entrepreneurship is related not only to new, but also
to incumbent firms. As entrepreneurs, ecopreneurs bridge activities between suppliers
and customers, and because of their focus on ecological issues, they build bridges
between environmental progress and market success [Schaltegger and Wagner, (2008),
p-30]. According to Isaak (1998, p.113), “to become an ecopreneur is an existentialist
commitment in which the entrepreneur knows he or she will never reach the ideal, but
that very ideal of sustainability gives meaning to everything the ecopreneur does upon the
earth”. Ecopreneurs are crucial change agents that strive to achieve a more sustainable
future by transforming their businesses or creating new green startups (Walley et al.,
2010).

Hansen and Klewitz (2012) find in their comparative longitudinal case study that
established SMEs, often in support of intermediary organisations, pursue proactive green
strategies and pioneer sustainability solutions both internally (e.g., process and
organisational innovations) and externally through market products (e.g., a sustainable
product line or an environmental technology). Thus, one role that ecopreneurs with their
proactive orientation could take on is helping to diffuse promising environmental
technologies through early adoption. Consider Christensen et al.’s (2012, p.499)
observation: “innovative technologies that have the potential to meet key sustainability
targets are not easily introduced by existing business models within a sector, and that
only by changes to the business model would such technologies become commercially
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viable”. Research on technological innovation, in general, supports this perspective. It
shows that it is often not enough to develop innovative or even radically new
technologies, because their market introduction often fails due to incompatibility with the
producer’s existing business models. In such cases, it is therefore the business model that
determines the success of new technologies (e.g., Chesbrough, 2006). Eco-innovation is
thus about new environmental technology and a new business model. In this context,
Klewitz and Hansen (2014) find that companies founded by sustainable entrepreneurs or
ecopreneurs constitute a category of small and medium-sized firms that link business
model innovation with the radical change of processes, products, and organisational
forms in order to achieve their sustainability goals: “while this seems to emphasize the
creation of new ventures, also conventional SMEs can radically change by remodelling
their business models. Business model innovation can enable conventional firms to
radically change processes, products, and organizational forms in order to more
successfully integrate sustainability into core business ...” [Klewitz and Hansen, (2014),

p.71].

2.2.2 Business models

Research on business models and on their innovation has become increasingly important
since the late 1990s (e.g., Demil et al., 2015). In simple terms, a business model describes
the way companies make money. More specifically, a business model shows how
companies create, deliver, and communicate a value proposition — and capture value out
of it (Abdelkafi et al., 2013). Business models can be the subject of the company’s
innovation endeavours, thus going beyond a focus on more traditional product and
process innovations. As such, the business model represents a powerful concept that links
different components of the business and illustrates the logic of the firm’s value creation.
“The study of business models involves exploring how firms do business at the system
level” [Demil et al., (2015), p.1]. Business model patterns or archetypes have been shown
to be highly relevant to research on business model innovation (Abdelkafi et al., 2013;
Gassmann et al., 2013). These patterns can support the process of innovation and inspire
managers who are looking for new ways of doing business. Thus, pattern identification
should be considered a fundamental component in business model research as it promotes
analogical thinking through the transfer of patterns across industry sectors (e.g.,
Abdelkafi et al., 2013; Enkel and Mezger, 2013; Martins et al., 2015).

Research on sustainability management identified early on the important role of the
business model concept for sustainability-oriented innovation (Hansen et al., 2009;
Lideke-Freund, 2009), thereby leading to an emerging research field, which is often
referred to as business models for sustainability (Bocken et al., 2014; Boons and
Lideke-Freund, 2013; Schaltegger et al., 2012, 2016a, 2016b). Many authors identify
business model archetypes (e.g., Bocken et al., 2014; Wells, 2013). For example, Wells
(2013) defines six major principles that underpin business models for sustainability:
resource efficiency, social relevance, regional localisation and engagement, product
longevity, ethical sourcing, and work enrichment. In the context of systemic eco-
innovation, Doranova et al. (2012, p.46) identify nine types of business models: greener
product and process-based business models, waste regeneration systems, alternative
energy-based systems, efficiency optimisation by ICT, functional sales and management
services model, innovative financing schemes, new sustainable mobility systems,
industrial symbiosis, as well as green neighbourhoods and cities. Business models for
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sustainability generally integrate environmental and social issues. In this paper, while we
are aware of the positive impact of environmental orientation on the social component,
we focus on the environmental aspect. Abdelkafi and Téauscher (2015) argue that business
models for environmental sustainability integrate two types of value propositions: one for
the customer and one for the environment. Thus, a reinforcing loop should be designed in
the business model to drive the value to the environment and to the company when value
is created for the customer.

Although examples of user business models are relatively common among the
archetypes identified in the sustainability literature (Bocken et al., 2014), so far no
research study has been dedicated to an investigation of this type of business models,
especially in relation to ecoprencurship. User business models are by no means a new
phenomenon. Advances in internet technology in the late 1990s, for instance, led to new
user business models for many incumbent firms and startup companies (e.g., Currie,
2004), a process now known as digital transformation. Whereas there is no doubt that
internet-user business models have supported the diffusion of internet technology, they
were not a necessary condition. In the case of systemic environmental technologies,
however, user business models are required to support technology diffusion. In effect,
users create the demand for these technologies, and this demand triggers learning effects
and scale economies that further boost technology development. As a result, the success
of the environmental technology in end-user markets can be significantly accelerated
when ecopreneurs spur diffusion in business-to-business markets by developing
appropriate user business models.

3 Methodology

To identify patterns for user business models and to discover potential transformation
paths, this paper applies a qualitative research methodology combining exploratory
research using publicly available sources and in-depth case study analysis. The analysis
of publicly available sources enables us to recognise general patterns of user business
models (Eisenhardt and Graebner, 2007) while the case study illustrates how ecopreneurs
transform their business models to user business models embracing environmental
technologies.

3.1 Step 1: Ildentification and selection of cases through publicly available
sources

To identify companies using e-vehicles in Germany, in April 2015 we conducted a web
search and posted questions on open platforms related to the automotive industry. Our
search returned 33 companies. The search process was stopped when it became
increasingly difficult to find new cases. Note that not all companies actually publish
whether they use e-vehicles or not. Our objective was to identify entrepreneurial small
and medium-sized enterprises (SMEs) whose managers can be considered ecopreneurs
due to their innovative and proactive way of incorporating new environmental technology
into their business models. An initial sample analysis shows two important differences
between the cases. First, some companies received government subsidies to buy
e-vehicles while others did not. Second, some companies were innovative in integrating
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e-mobility into their business, whereas others just substituted e-cars for conventional cars
or added e-bikes and e-cars to their fleets. Companies that have done more than merely
replace gasoline-powered cars with electric vehicles are considered innovative. The
evaluation whether a company is innovative or not was done systematically by means of
the following questions. Did the introduction of e-vehicles lead to a change in the
company’s value proposition? How did the company adapt its value creation processes
after the introduction of e-mobility? Is there any change in customer segments or
distribution channels? Did the company use e-mobility to communicate proactively its
environmental orientation, and if so how? Has there been any innovative change in the
profit formula since the implementation of e-mobility? A discussion of these questions
between the researchers, who relied on the information available in the internet, led to a
categorisation of the user business model as innovative or not.

Table 1 Twelve innovative companies in the area of e-mobility (based on internet research)
No. Company Business/sector E-mobility practices
1 Schiiren Bakery Food ¢ Providing charging stations for customers and
service/trade non-customers

e Proprietary production of electricity with
photovoltaic solar power infrastructure

e Diverse key card-based systems for users of the
charging infrastructure

e E-cars and vans for the distribution of bakery
products among points of sale

2 Aaglander Hotel business

Renting electrically-powered carriages for trips
and tours

e The 5 kWh battery of the carriage can deliver
energy for about 8 hours (highest speed: 20
km/h)

e Slow-paced and soundless means of transport to
enjoy the landscape of the Franconian region

e Proprietary development of the power unit

3 Solar und Mobil Heating e Planning, sales and assembly of solar panels
engineering

services Consulting services, sales, and maintenance of

e-vehicles such as cars, bikes, vehicles for
elderly people, etc.

e Targeted cooperation with selected partners for
every e-vehicle model in the portfolio.

4 Stapel GmbH Sanitary and Combine e-mobility with electricity from solar
heating panels
solutions

Testing, renting, leasing, financing, and buying
e-bikes

o Construction of solar carports and solar e-bike
charging stations
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Table 1 Twelve innovative companies in the area of e-mobility (based on internet research)
(continued)
No. Company Business/sector E-mobility practices
5 Trimo Cargo Logistics Cargo bikes and enhanced e-cars (Renault
Twizy) for small to medium cargo transport
city-wide
Express logistics services, gastronomic delivery
services
Transport logistics in areas of the city that are
difficult to reach with conventional vehicles
6 Trimo Tours Passenger Provides e-three wheelers that can serve as
transport and shuttle, taxi and for adventure trips and city
tourism tours
Works together with eldercare centres and
offers selected routes for public transportation.
7 Solar Bahn Bad Passenger Conducts on-street, solar-powered tourist train
Bevensen transport and with stops near hospitals, hotels, etc.
tourism . . . o
Public-private arrangement concerning building
and servicing of the train
8 Autodienst Automobile E-car as a replacement vehicle in car fleet, with
Achenbach repair and advertising for the company
maintenance . . .
Offers maintenance and repair services for
e-cars
Sustainable disposal of vehicle waste
9 Prima Clima Mobil Passenger Runs a taxi fleet consisting of natural gas,
transport hybrid, and e-cars, with the long-term goal of a
logistics completely e-car fleet
Pays taxi drivers a fair fixed income
10 BeoPlast Plastics Produces plastic without CO, emissions
Kunststofflosungen  production , .
. Runs a company’s fleet consisting only of
industry )
e-vehicles powered by solar panels
Customers and employees can recharge their
e-vehicles for free using the company
infrastructure.
11 eMio Scooter sharing Runs e-motor scooter sharing service via
Roller-Sharing services smartphone
Berlin .
Replaces empty batteries so customers are not
burdened with charging them
12 PMK-Pflegedienst ~ Healthcare/ Provides health care services for elderly people
(case study eldercare Prod lectricity b fsol |
company) sector roduces electricity by means of solar panels

Has three e-cars in its car fleet and plans its
expansion
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The companies were classified by two dimensions: reception of government subsidies
(yes/no) and innovative use of e-mobility (yes/no). The matrix leads to the generation of
four categories of e-mobility user companies. The six companies in the first category,
which we call ‘e-mobility free riders’, received government subsidies and were
considered not innovative. The second category involves companies that received
subsidies, but were innovative in using e-mobility. This category, called ‘e-mobility
improvers’, contains the smallest number of cases in the matrix; only four. The third
category, referred to as ‘e-mobility simple users’, includes companies that bought their
vehicles with their own money, but were not innovative. The fourth category consists of
the most interesting cases, with 12 companies that actually did not did receive
government subsidies, but were innovative in using e-mobility (Table 1). These
companies were examined more closely using the information available in the internet in
order to develop a typology of user business model patterns.

3.2 Step 2: In-depth case study

From the sample, we selected PMK-Pflegedienst GmbH, an innovative company with a
strong environmental and entrepreneurial orientation in order to conduct an in-depth case
study (e.g., Yin, 2009). This is an SME located in Liineburg, Lower Saxony, Germany,
with about 40 employees. It offers services for elderly people in need of healthcare. In
this business field, price pressures are extremely high because of the stringent regulations
imposed by health insurance companies. The owners also run the company and have a
vision of fostering sustainability in their company while achieving a high degree of
energy autonomy. In spite of the financial risks associated with environmental
technologies, they are willing to experiment with e-mobility and related technologies.
The data for this case study was collected from a number of sources:

1 interview sessions with the business owners
2 company documentation

3 onsite observations
4

a five-hour workshop session on business models conducted in June 2015, involving
the authors, the company owners, and graduate students of sustainability

5 the so-called Energy Café organised in September 2015 at a local conference with
the participation of the authors, practitioners, academics, and policymakers, where
the company case was presented and discussed thoroughly.

Thus, the sources of data collection are triangulated. Due to the strategic nature of the
topic, only the business owners were involved as key informants in the study.
Furthermore, the interviews were not recorded and transcribed. Instead, the researchers
took notes and wrote interview or workshop minutes as documentation of the collected
data.

4 Findings

There are two main findings. First, we found innovative patterns of user businesses,
uncovering opportunities for companies that aim to develop user business models around
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environmental technologies. Second, our analysis of the in-depth case study shows a
possible transformation strategy an ecopreneur can use to implement a user business
model for environmental sustainability.

4.1 Typology of user business models in e-mobility

The sample of e-mobility cases leads to the identification of four patterns of user business
models. These patterns are categorised by means of two dimensions:

1 value proposition
2 value creation.

We chose value proposition as it is usually considered as the central element when
transforming from conventional to sustainability-oriented business models, particularly in
more significant or ‘proactive’ changes (Schaltegger et al., 2012). Furthermore, given our
focus on the deployment of green technologies (e.g., electric vehicles) in the
organisational processes, we also focus on the value creation dimension as it covers the
organisation’s infrastructure and assets. Note, however, that value creation and value
proposition are only two elements out of many that are part of the business model. Other
elements such as the value capture (revenue streams and cost structure) or value delivery
(e.g., customer interface) are also relevant elements, but they are not focused here.
E-mobility may change the value proposition and/or value creation either completely
or only to a small extent, resulting in a 2x2 matrix. When both value dimensions either
do not change at all or only to a small extent, the pattern is called ‘(predominantly)
simple use’. When both change, the pattern is referred to as ‘additional business model’.
In the event that the value proposition changes whereas the value creation remains
practically the same, the pattern is named ‘complementary business’. Finally, when the
value proposition provided to the customer stays almost the same whereas the value
creation process changes, the pattern is called ‘feedback to core business’ (Figure 1):

1 The ‘(predominantly) simple use’ pattern (Q1): in this pattern, e-mobility supports
the core business. It changes the infrastructure component, for example, by replacing
the vehicles in a conventional fleet by e-vehicles. The impact on both business model
elements is small. A typical example would be a taxi company that introduces e-cars
to its fleet (e.g., Prima Clima Mobil), or a logistics company that uses e-vehicles to
provide its services inside the city (e.g., Trimo Cargo). Another example would be a
pizza service company that delivers meals by switching at least some of its bikes
from conventional to e-bikes. Note, however, that the companies implementing this
pattern (as were all of the firms in our study) were considered to be innovative to a
certain degree in using e-mobility.

2 The ‘complementary business’ pattern (Q2): companies implementing this pattern
add new service products related to e-mobility. These services are a logical extension
of the value proposition. For example, repair services for e-bikes can be added to
those for conventional bikes. In our sample, the Aaglander Hotel provides its
customers with tours and trips in electrically powered carriages, a complementary
business in the tourism sector. Thus, the new e-mobility-based product is aligned
with the company’s value creation approach; only the value proposition is adapted.
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3 The ‘feedback to core business’ pattern (Q3): this pattern results in radical changes
in the company’s value creation approach. E-mobility has a major influence on the
core logic of the business. The company’s experiences with e-mobility lead to an
enduring change, and the company gradually evolves to a sustainable business
model, although the core value proposition remains unchanged. This pattern relates
to the case study company, which is discussed in the next section.

4 The ‘additional business model’ pattern (Q4): in this pattern a company introduces a
new e-mobility-based business model. The new value proposition offered to the
customer is often unrelated to the core business of the user firm. For example, the
Schiiren Bakery developed a new business model that is far removed from making
and selling bread to customers: selling electricity for e-vehicles at charging stations
installed near the bakery. E-mobility users may add new businesses in a field in
which they could gain expertise due to their own experience. We identify five types
of new value propositions: logistics, charging station operators, consulting services,
fleet management and sharing services, as well as integration services.

Figure 1 User business model patterns in e-mobility
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Companies may not exclusively use one pattern or another, but switch between patterns
over time. Nevertheless, the starting point is likely to be the patterns ‘(predominantly)
simple use’ or ‘complementary business’. These patterns are straightforward and easier to
implement than the other two. One scenario would consist of three steps. First, the
company starts as a simple e-mobility user. Then, it gradually evolves to being a
sustainable business by fostering its environmental orientation (feedback to core
business). Finally, as expertise with e-mobility grows, it develops a consulting service to
advise other companies planning to adopt the technology (additional business). Other
paths are also possible. For example, a company may start with a complementary
business (e.g., e-bike repair services) and then develop an additional business that is
independent of its original business.
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4.2 In-depth case study analysis: a transformation through ecopreneurship and
user business models

The in-depth case study illustrates the successful transformation of a medium-sized
company in the health service sector through user business models to promote
environmental sustainability.

Phase 1  Before the adoption of electric vehicles

PMK started as a simple user of environmental technologies other than
e-mobility, namely solar energy (lower left quadrant Q1 in the typology
matrix). Before it adopted e-mobility in 2011, the business owners had
installed solar panels for the production of electricity for the operation of the
company’s building. Because the company produced much more electricity
than required, the surplus was fed back into the power grid. However, a
kilowatt sold by the company was cheaper than a kilowatt bought from the
grid, and if the company could increase its electricity consumption in a way
that reduces the use of other forms of energy, it could save energy costs.

Phase2  Simple use of electric vehicles

To consume more self-produced electricity and reduce the consumption of
fuel-based energy, the company decided to substitute e-vehicles for
conventional cars. Recall that next to personnel costs, the largest item in the
operating costs for the company is logistics, since as caregivers they render
on-site services to elderly people. Thus, at first glance, e-vehicles seem
advantageous because they have lower operational costs than conventional
cars (due to lower energy and maintenance costs). Nevertheless, the
purchasing price is higher, and investments in charging stations (three 11 kW
wall boxes) are required. Since the e-cars they bought involve leasing the
battery, additional costs are paid on a monthly basis. Each e-car has a 22 kWh
battery, meaning that a large portion of the energy that has been previously
fed back into the power grid is now used for charging the cars.

Phase 3  Feedback to core business

As aresult of these energy projects, the company became more committed to
sustainability. This thinking has become so ingrained in the business owners’
actions that they decided to switch to a more expensive green electricity
provider. Now, the company envisages buying e-busses and installing a
battery system to store the surplus electricity it had been feeding back into the
power grid. Thus, the company transformed itself from a simple user business
model to a one with a strong orientation to sustainability by leveraging
feedback to core business (upper left quadrant Q3).

Phase4  Generating ideas for future business model extensions

Currently, PMK is thinking of making the next transition by adding a new
business. This would be a logical step as the company has accumulated
expertise in e-mobility over time. During an innovation workshop that took
place on the company site in June 2015, several new options were explored
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that would allow the company to extend its business model. One option
closely investigated by the owners was adding businesses by using
crowdfunding to finance the installation of solar panels on the roofs of
surrounding buildings, charging stations, and car sharing collection locations.
These potential future innovation pathways represent new value propositions
through complementary or additional businesses (lower and upper right
quadrants in the framework: Q2 and Q4).

Overall, the company constitutes a good case study that illustrates the transformation of a
service company toward environmental sustainability by leveraging the business model
transition from ‘predominantly simple use’ to ‘feedback to core business’ in the
e-mobility context.

5 Discussion

Having demonstrated the existence of and, most importantly, the users’ need for
innovative business models to take up environmental technologies, it is important to
relate the concept of user business models to the phenomenon of ecopreneurship as
reported in the literature, namely to discover the properties of ecopreneurs and to reflect
on the conditions that are conducive to the emergence of user business models.

5.1 Radical environmental technologies as an opportunity for ecopreneurship

An environmental technology that only solves a minor resource efficiency problem is
unlikely to give rise to ecopreneurial activity driven by innovative user business models.
On the contrary, systemic innovations, which involve producers, users, and infrastructure
as in e-mobility, are more likely to require and generate innovative user business models.
Because a new environmental technology is generally immature and cost-intensive at the
beginning of its lifecycle, its environmental benefits may not compensate for the initial
costs (e.g., Kley et al., 2011). In fact, in the case of e-mobility most electricity is still
produced from fossil resources, making it questionable whether there is actually an
environmental benefit. It is these entrepreneurs who are dissatisfied with the
environmental impact of their business that are more likely to become early adopters of
such radical environmental technologies, even if this requires a change of their business
model.

As business models change over time, firms adapt their business models by selecting
an appropriate transformation (or evolutionary) path (Morris et al., 2005; Sosna et al.,
2010). A transformation path is a sequence of business model patterns implemented by
the company. Companies may start with a pattern such as ‘(predominantly) simple use’ or
‘complementary business’ and then develop their business model over time. Due to high
risks at the early stages of technological development, some ecopreneurs conduct a set of
small-scale tests before gradually extending their business model. Because users
accumulate experience and knowledge, they can gradually improve their business
models.

Proposition 1 An environmental technology that induces a system-level innovation
creates opportunities for ecopreneurship. Ecopreneurs adapt their
business models to successfully adopt this radical technology. Business
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model changes can follow transformation paths leading from the
adoption of the new technology (simple use) to the change of the
company’s value proposition (complementary business) or
transformation of the value creation (feedback to core business) to
entirely new business (additional business).

5.2 User business models and lead user theory

5.2.1 Lead user characteristics and the ecopreneur

To better ground the concept of user business models, we draw on lead user theory by
establishing an analogy between lead user innovation and user business models. Von
Hippel (1988, 2005) studied lead users in the context of products and services. He
differentiates between innovators in diffusion theory (see also Rogers, 2003) and lead
users (von Hippel, 1988, 2005). Innovators in diffusion theory are defined as the very
first adopters of innovation (Rogers, 2003). As such, they do actually not innovate. Lead
users, on the contrary, create innovations since they design and produce new artefacts.
Entrepreneurs who invent new ways of using an environmental technology as part of
their ventures can be considered innovators in the sense of Rogers (2003), since they
adopt a technological innovation very early in its lifecycle, but they can also be described
as lead users since they exploit this innovation to design and create new business models.

Von Hippel (2005) defines lead users by means of two properties. First, lead users
have big incentives to innovate and create a prototype, as they themselves are users of the
product and benefit from it directly. Second, they are ahead of the mass market. They
have needs that the mass market has not exhibited yet. As our case study shows, the
business owners adopted a radical environmental technology and changed their business
models due to their dissatisfaction with the status quo. Driven less by profit and more by
a vision, these business owners are proud of their business model. This vision is nurtured
by their willingness to make a contribution to the environment and society while
becoming independent of energy producers. In the words of one of the business owners:
“Our concept is a democratic act!”. In this way, the business takes a political role and
also establishes moral legitimacy, which is based on moral judgements on whether the
institution’s output, procedures and structures as well as the leaders’ behaviour are
socially acceptable (Scherer and Palazzo, 2011). In addition, the company is ahead of its
competitors. In a sector where cost pressures are high and the innovation level is low,
similar healthcare companies are expected to be conservative and reluctant to integrate
new technologies. In sum, von Hippel’s definition (2005) of lead user provides insights
when it is transferred to business model innovation in our case study.

Entrepreneurs, in particular ecopreneurs, are by definition doers; they are not content
with simply designing a user business model, but need to implement it to get real
feedback from practice. In this sense, they are similar to lead users, who make their own
physical prototypes because they want to use them (von Hippel, 2005). Business models
are, however, intangible. Especially at their launch, they need a lot of fine-tuning before
they can become profitable (e.g., Johnson et al., 2008). Therefore, we propose that most
users who develop business models are more interested in pursuing an abstract objective
than in achieving a direct benefit. In fact, because the technology is still at the beginning
of its lifecycle, it is immature and cost-intensive, and entrepreneurs need to be strongly
motivated to develop or adapt a business model around the new technology. This vision
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or conviction explains why entrepreneurs embark on developing new business models. In
effect, while business models, per se, aim at generating money, successful entrepreneurs
do not focus on short-term profits, but develop a vision that drives their endeavours. This
perspective is also in line with the findings of Parrish (2010, p.512), who investigates
cases where “contributing to improved ecological and social wellbeing is a primary
purpose of the enterprise, and market-based income is valued as a means of achieving
these ends”.

Proposition 2 Ecopreneurs have an inner drive to adopt radical environmental
technologies, even with a low maturity level. To enable successful
adoption, ecopreneurs develop user business models that are ahead of
the mainstream industry in which they operate.

5.2.2 User business models, free revealing of innovation and diffusion

Interestingly, ecopreneurs are likely to make their user business model accessible to
others. For instance, the business owners in our case study intensively collaborated with
the university and then presented their concept to a public audience at many conferences
and workshops. This behaviour increases the likelihood that other companies will learn
about their business model and implement a similar concept. In line with this observation,
von Hippel (2005) found that lead users tend to not protect their designs, for example by
applying for and filing patents. Instead, they share them free of cost with others. Lead
users want as many potential developers as possible to have access to their designs so that
the improvement cycles are accelerated, leading to a better prototype that they in turn can
directly benefit from. Business models, however, are not patentable, at least in Europe.
As such, they are not protected by intellectual property rights. Nevertheless, sophisticated
business models are even more difficult to imitate (Teece, 2010) than products and
services, as business models rely on intangible internal processes. In other words,
ecopreneurs want to make their business models accessible to a wider audience and make
a considerable effort to do so. We can now derive the third proposition:

Proposition 3 Ecopreneurs tend to disseminate their user business model prototypes
and make them accessible to others, and so enable the diffusion of
environmental technology.

Policymakers should be especially interested in identifying user business models in the
area of environmental technologies, in particular e-mobility. They should be more
attentive to sustainable entrepreneurship driven by user business models because of its
potential to strengthen the diffusion of environmental technologies. Pattern replication of
business models promotes technology diffusion and facilitates the achievement of
political goals, for example the German government’s goal of having one million
e-vehicles on the road by 2020. As a result, policymakers should use public money not
only to fund research in the technology itself, but also to capture the best practices of user
firms that have succeeded in integrating the new technology in their business models and
to support their company owners in diffusing these models. The insight from lead user
theory, which was also confirmed by the case study, is that user companies are willing to
share their experiences and freely reveal information about their user business models.
Thus, the capture, analysis, and dissemination of user business models constitute a good
strategy to accelerate the diffusion of new environmental technologies.
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Though ecopreneurs freely reveal their user business model innovation, the
identification of the models can be challenging. Von Hippel (2005) suggests using
instruments such as pyramiding to identify lead users; that, is to start at the base of the
pyramid by asking informants with modest expertise in a specific field and then to climb
the pyramid by finding at each step people with more expertise until lead users are
identified at the top. This methodology can be applied to finding innovative user business
models in a specific industry. While free revealing improves the potential for diffusion of
user business models and the environmental technologies they are built around, we still
need to better understand these diffusion processes. We recommend co-evolutionary
analysis of the extent to which technologies and business models in an industry co-evolve
and mutually influence each other.

5.3 User business models and the diffusion process of environmental
technologies through co-evolution with incumbents

Our case study shows that ecopreneurs in young or small companies embraced e-mobility
at an early stage as an environmental technology for greening their business, and they did
this by adapting existing or creating new user business models. But the question is how
exactly this process influences the broader market diffusion of e-mobility so that positive
environmental and climate impacts can be generated on a significant scale. Could a first
stage of diffusion be delivered by smaller companies followed by larger incumbent
companies able to deploy environmental technologies on a greater scale? To answer this
question, this section discusses the user business model concept in relationship with
Hockerts and Wiistenhagen’s (2010) co-evolutionary framework, which was originally
developed in order to understand diffusion processes of sustainable products in
business-to-consumer settings driven by the interplay of small ventures (so-called
Davids) and large incumbents (or Goliaths). This framework shows that at early stages of
the sustainability transformation of an industry, new entrants are more likely to pursue
sustainability opportunities than incumbent companies, but that co-evolution between the
emerging Davids and greening Goliaths lead to sustainability transformations.

This framework is applied to environmental technology diffusion while integrating
the business model as an additional level of analysis (for recent approaches to
co-evolution of business models for sustainability, see also Hannon et al., 2013;
Schaltegger et al., 2016b). Small and young entrepreneurs, often driven by idealistic
motives, play the role of catalyst for change in and beyond their industry and can initiate
a wider diffusion of the environmental technology among businesses by pioneering user
business models. Nevertheless, the adoption of environmental technologies for greening
the business is, at its core, process innovation (value creation), and this is a strength of
large incumbent firms (e.g., Markides and Geroski, 2005). Therefore, it would be
expected that large firms would be able to catch up quickly.

Some young companies manage to scale up their businesses. As they accumulate
experience and achieve higher economies of scale, they ultimately develop a more
competitive product. For the company in our case study, this meant lower costs or more
attractive elderly care services using solar e-mobility instead of combustion-based
vehicles. This new business model of small and young companies can become a threat to
incumbents who then have to invest in environmental technology as well. Thus, large
companies come to mimic the value propositions of the young firms and are forced to
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adapt their business models. Overall, the co-evolution of emerging Davids and greening
Goliaths are a key factor in driving the adoption of environmental technology.

Proposition 4 In the early stage of a new environmental technology, startups and
young or small companies are more likely to change existing business
models or develop new ones that enable the early adoption of radical
environmental technology (i.e., developing user business models),
because of their greater flexibility and the intrinsic motivation of the
owner-manager. Large firms observe this success and may be forced to
transform their own business models to adopt radical technologies. This
leads to a higher rate of adoption and diffusion of the environmental
technology and can contribute to economies of scale and technology
maturation, as well as ultimate take-up in consumer markets.

In this regard, Hockerts and Wiistenhagen (2010, p.482) mention that “rather than
exclusively listening to the voice of incumbents (which is arguably a popular approach in
politics) or putting all eggs in the basket of start-ups, policymakers would be well advised
to consider the specific strengths and weaknesses of both options and to pursue a
portfolio that provides simultaneous incentives for greening Goliaths and emerging
Davids”. In other words, policymakers should allocate their funding programs between
small or young user firms of environmental technologies and those that are larger.

A second means of co-evolution and technology diffusion is the development of
entirely new businesses by ecopreneurs, particularly in other industries based on the
environmental technology (e.g., charging infrastructure offered by a bakery), thus
accelerating the adoption of the new environmental technology. By creating an additional
business (Q4), young and small companies can be disruptive to large companies from
other industries. This can lead to green transformations not only in the company’s
industry, but in others as well.

6 Conclusions and directions for future research

This paper introduces user business models to the literature on ecopreneurship and
explores their contribution to environmental sustainability. If new technology has a
positive environmental impact, then user business models are even more important than
producer business models. Four patterns for user business models were identified:
(predominantly) simple use, complementary business, feedback to core business, and
additional business. These patterns can be combined in a sequence to form a
transformation path. The case study illustrates an example of a company from the health
service sector that embarked on such a transformation path, starting with
‘(predominantly) simple use’ and evolving to ‘feedback to core business’.

We develop four propositions using innovation management research on lead users
and the framework by Hockerts and Wiistenhagen (2010) on the role of incumbents and
new entrants in sustainable entrepreneurship. These propositions relate to the main
condition under which an environmental technology can give rise to user business
models; the paths available for user business model transformation; the properties of
ecopreneurs who design such business models and their contribution to diffusion; and the
co-evolution of young or small companies with large established ones.
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Systemic innovations related to environmental technologies may be more conducive
to the creation of user business models than technologies that solely focus on solving a
small resource efficiency problem. In addition, ecopreneurs have an inner incentive to
implement radical new or even immature environmental technologies. Their user
business models are ahead of their industry. Ecopreneurs also freely reveal information
about their innovative business models. Moreover, user business models seem to be a
necessary condition for the diffusion of environmental technologies. Small and young
companies are more likely to be the first actors who adopt user business models to take
up an environmental technology. Established large players react and often catch up,
leading to the transformation of the industry. Companies using environmental technology
to add a new business to their core business can help initiate a transformation in an
industry that is far from the original industry in which they operate.

In future, more case study research should be conducted in the area of e-mobility and
other environmental technologies to investigate the concept of user business models more
thoroughly. Our work leads to the identification of a number of new research questions.
First, what are the transformation paths that firms actually embark on? Second, are there
additional patterns of user business models that can be observed in relationship to other
environmental technologies? Finally, to what extent can user business models accelerate
the diffusion of environmental technologies? Here, we are particularly interested in
analysing the chain from the early take up of radical environmental technologies by
entrepreneurial businesses to the subsequent take-up by incumbent businesses on a larger
scale, to their ultimate diffusion in consumer markets. Future research should also look
into the specific role and strength of incumbents, particularly regarding upscaling of their
user business models. For example, in the parcel delivery and broader logistics industry,
the recent case of the German corporation Deutsche Post (DHL) is of particular interest
[DHL, (2016), p.114]. They developed a strategy to change their delivery system to an
electric truck and car fleet but were not given any support from the German automotive
industry (who was not willing to develop e-vehicles). As a result, they acquired a start-up
company and started producing their own e-trucks. Subsequently, they sold electric
trucks to other companies, in fact leading to the founding of an ‘additional business’
(Q4). This puts pressure not only on their competitors in the logistics sector, but
eventually also on related sectors such as the automotive industry. Thus, future research
should deal more intensively with user business models, a concept that needs more
attention in the scientific literature on business models, especially in relationship to how
environmental technologies achieve a wide diffusion.
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