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Abstract. The paper discusses the potential of collaborative networks (CN) to
support eco-friendly commuting and create ecological benefits. It therefore
develops framework conditions within the concept of social business. The
objective is to show up solutions to reduce air pollution, frustration, stress caused
by rush hour traffic related to the inflexible working hours. Therefore, relevant
social business framework conditions to support eco-friendly behavior have been
identified. As a result, the paper shows how social business can combine digitally
driven empowerment of workers and corporate responsibility for human and
environment. It points out the potential for ecological as well as for social
benefits.

Keywords: Social Business, Enterprise Social Network, Ecological mobility
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1 Introduction

The success of social network technology and digital collaboration leads to a
transformation of work [1-3]. This transformation concerns internal communication
and collaboration processes [4, 5] like knowledge exchange [6] as well as external
marketing activities [7] and business innovation processes [8, 9]. Moreover, the
popularity of social media and social software that allow every participant to be heard
and every voice to matter lead to a transformation of workers' self-conception [10, 11].
Concurrently to this, in the times of raising awareness for climate change [12, 13]
people start or intensify the reconsideration of their own lifestyle' which is particularly
apparent in the popularity of the Fridays for future (FFF) movement [14, 15]. Increasing
pollution and politically driven debates like the regulation or restriction of diesel
vehicles in European countries [16] bring the idea of a (personal) ecological footprint
[17, 18] into focus.

In the sense of corporate responsibility for human and environment, a modern
employer is expected to take these idealistic values of his employees into account.
Moreover, the so-called “war for talents” [19] puts high pressure on companies to create
attractive work environments and to respond to the needs of their employees in the spirit
of the new work concept [20]. The combination of a digitally driven empowerment of

' Green consumption [16,17], veganism [18,19] or sustainable living [20] represent the
growing environmental awareness and can be understood as a modern lifestyle forms.
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workers and the sense for ecological issues gives rise to new demands on companies.
Moreover, in accordance to the new work concept [20], these individual and internal
attitudes towards sustainability and environmental awareness need to be consistent.

The idea of the research project SB:digital, where this work is conducted, is to meet
these modern work requirements by creating an added value for workers and companies
through the concept of social business [21]. Within the context of the project, social
business is understood as a strategy and framework whose application is linked to the
generation of a social, ecological and economic benefit as a primary goal from the use
of social or collaborative networks (CNs), e.g. enterprise social networks, virtual
organizations or virtual enterprises [1]. Thereof, the main research question of our work
is: How can Social Business create framework conditions for a sustainable support of
ecological commute behavior?

2 Methodology

In order to address the research question on how social business can support
environmental-friendly commute behavior, we have chosen a design-oriented approach
[22]. The presented results need to be understood as conceptual work and have not yet
been tested due to the not yet completed implementation phase. According to Peffers
[22], who developed a generative procedure for computer science, there are six essential
steps in design science: (I) problem explanation, (1) development of solution approach,
(II) artifact design and implementation, (IV) demonstration, (V) evaluation (and
initiation of another design cycle, if necessary) and (VI) result communication. While
we have already described the problem (I), the objective of this work is to conceptualize
(IT) and design (III) a solution approach in order to analyze the potential of CN and to
identify relevant social business framework conditions to support eco-friendly
behavior. These framework conditions are inspired by the Human-Technology-
Organization analyze framework [23, 24] and the analysis of socio-technical systems
[25]. The main idea is to analyze the influencing and conductive factors and conditions
for eco-friendly behavior within organizations/CNs from three main perspectives: the
organizational, the human and the technological. The exemplarily presented “every-
day case” is based on an empirical business case from the project SB:Digital. Thus,
here it represents an adapted case-study, in the way Yin understand it: “The all-
encompassing feature of a case study is its intense focus on a single phenomenon within
its real-life context...[Case studies are] research situations where the number of
variables of interest far outstrips the number of data points” [25]. The following chapter
will introduce the case.

The case: Commuting - an everyday life scenario: In Germany, more than 50% of
all employees have strict working time conditions (rigid working hours, less influence
on pause times and limited selectable vacation within determined time slots) and only
9% of dependent workers have agreements regarding home office with their employer
[26]. In other words, this means that the majority of employees must be at work at fixed
times. The resulting commute overload causes rush hours on the streets, especially in
business districts. “A commuter is defined as every employee whose workplace is
outside its local community” [27]. In 2016 for almost 70 % of employees, the daily
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commute distance between home and work was at least 5 km, of which 20 % had to
cover a distance between 5 to 10 km [28]. Furthermore, 67,7 % of all commuters, used
a car for commuting [28]. The standard vehicle occupancy in Germany during commute
is 1,2 persons per car [29]. Furthermore, even new cars have an average CO2 emission
of 118.5g/km [30] - no congestion factored. This shows, that car sharing or an
occasional change from motorized private transport to active commute (bike, walking)
or public transport would have a significant impact on emissions [31, 32]. By
understanding commuting as a social phenomenon, which affects everyone and that
requires for a joint solution, every passive commuter (car, public transport) could
reduce its own environmental footprint significantly.

3 Background and Related Work

3.1. Collaborative Networks and Enterprise Social Networks

Enterprise Social Networks (ESN) are well known web-based platforms for digital
communication and exchange of digital artifacts [33]. Via individual profiles,
employees can present themselves and their work but also connect and communicate
with other employees [34]. Examples are platforms like wikis, microblogs and social
networking platforms [35]. CNs are cross-organizational network, where social
interaction via ESN is time- and location-independent [36]. This allows employees to
stay connected across national borders and time zones. Companies often implement
ESN with the goal of increasing productivity or innovation [33]. However, although the
potential of ESN as a platform for internal as well as inter-company knowledge
exchange between actors has been recognized [37], there is no research on the possible
use of ESN to promote environmentally friendly behavior. Thus, this paper does not
address the major topics of ecological product or process innovation but puts the focus
on framework conditions to support individual eco-friendly behavior change in the
context of cross-organizational collaboration.

3.2. Motivation for Behavioral Change

The main objective of a business commute project as we describe it, is to motivate
employees for a change of behavior. A growing number of communities all over the
world is already trying to establish sustainable mobility concepts [38, 39]. Even though
the primary motives of the stakeholders may differ, the commute project needs to take
all perspective into consideration to assure a long-lasting success by addressing
intrinsic motives. A purely incentive based extrinsic motivation causes only a short
change of behavior but not a sustainable change of attitude [40]. The motive of the
company, for example, might be a mitigation of the parking space shortage or the whish
for stress reduction to prevent sick leaves. The employees, on the other hand, might
also wish to avoid stressful commuting with traffic and long-lasting searches for
parking spaces [41] or strive for a more sustainable living and environmental
awareness. In a first step, all the different objectives towards commute as well as
barriers and factors for individual resistance should be identified.
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Change of behavior patterns towards pro-environmental behavior requires for
pressure or strong individual motivation. But as Olander and Thegersen [42] note, the
free choice of the individuum is the decisive point to ensure “consistency between
attitudes and behaviour” and, thus, a sustainable change of behavior. Motivation can be
addressed by incentives. Incentives address individual motives and can thus be
enhancer but cannot create motivation which is not at least subliminally present which
means that they cannot be able to cause behavioral change if they are not compatible
with the individual value system [43, 44]. Moreover, incentives need to be desirable for
the addressee [45]. Both motivation and ability are key determinants for human
behavior. While a lot of psychological works “studying behavior as a function of
processes internal to the individual” [46], we agree with the idea that behavior change
need the integration of external and internal functions as independent variables - e.g.
resources and social embedment (e.g. in terms of relatedness). The most powerful
advantage of CNs is the community aspect. Online communities strengthen feelings of
relatedness [47]. In the context of badge systems, Kwon et al. [48] describe the effect
of social incentives that work through comparison and social benchmarking. But online
communities are not only useful in the context of incentive creation but can furthermore
be used to promote a value system and create awareness for community relevant aspects
such as ecology. Thus, social comparison and the growing awareness for ecological
sustainability can both be exploited in order to establish a shared value system within
CNs.

4 Social Business Framework Conditions for Eco-friendly Behavior

Within this chapter, we are going to identify and initiate the design of artefacts within
the developed framework conditions on the presented case. These artefacts need to be
elaborated in on-going work. A general overview which shows the relations between
the three different analysis layers of human, CN and technology and interdependencies
in terms of behavior change can be found in Fig. /.

Human Collaborative Network Technology

g tangible incentives

resources

opportunities

Behavior change

intangible incentives

Resources

sharing pools

work flexibility

m

I Opportunity

social network

remote working place

Fig. 1. Social business framework conditions
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4.1. The Human Factor

To initiate a change of behavior, humans need to be motivated, which works both
positively by addressing motives and the individual value system? as well as negatively
by addressing environmental concerns and clarifying the negative consequences of a
non-changing of e.g. commute behavior [50]. Furthermore, they require for the ability
in terms of resources and opportunities to behave different. Intrinsic motivation is one
of the key factors for a sustainable change of behavior and an ultimately as a result of
personal experience and internalization change of attitude [40], but the problem is that
there is no single way to motivate, every individual have to be motivated in different
ways. Communities and companies can, therefore, act as “motivators” and create both
awareness and incentives to support motivational growth and to initiate behavioral
change. Next to the individual motivation, employees need the ability to change. This
means, that they require for adequate resources (Do I have the capabilities?) as well as
for the opportunity (Is it doable for me?) to change their commute routine. As it has
been shown in fig. Fig. I, all three components, namely motivation, resources and
opportunity, are key factors for the human behavior. Within this work, we do not go
into deep psychological discourses like, e.g., Ohtomo and Hirose [51] did. Instead, we
focus on the overall framework conditions (human, organization, technology) and its
relations. More precisely, we ask, which framework conditions are supporting the
motivation, the resources and the opportunities of employee to behave in an eco-
friendlier way?

4.2. The Collaborative Network

To have the greatest possible impact, we believe that collaborative networks in forms
of regional limited ESN, established for industry parks and conurbation, supports
business independent, cross-organizational cooperation. In addition, a regional
reference enables a stronger identification with the commute project as well as a social
embedding in a shared value system. All organizations as well as the local
administration do need to develop a framework specifically and individually for the
target conurbation (based on infrastructure (traffic, schools, public transport etc.), types
of enterprises and employee, landscape etc.). Even local administrations can have the
role of mediator for the eco-driven collaboration network and give general advices and
help lines like [52] suggest for SME. Enterprises do have the possibilities to share cost,
attract working place and motivate employee. Within the network, important resources
can be set. Likewise, tangible incentives can be created in order to strengthen awareness
and collective rethinking of commute behavior and using network effects. A collection
of examples is given in Fig. 2.

Beside the resources and opportunities, collaborative networks also can set different
incentives. Based on the different point systems, individual points can be transferred
into vouchers, convertible, e.g., for bicycle equipment or free public transport rides. On
a group level, points can be transformed into team events or included, e.g., into donation
campaigns for regional ecological project. As it has been shown be Ettema et al. [53],

2 EU study show: “the more the individuals think that they are playing an important role in
protecting the environment, the higher the probability of behaving ecologically” [49].
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monetary incentives with no further contextualization towards mode switching have no
lasting effect on behavior once they are withdrawn.

e fr
I charging

donation F
campaign

“ / events | ,/

L_____LL

| car I

Commute Green / -“
Network 4l

stations
bikes)

\
>?nformation

exchange

{

parking

spaces for
car sharers,

resources

| - incentives
- informatior‘/;y

campaign;ﬁif
Rt e
——N

:L

Fig. 2. Network design approaches to support ecological commute behavior

Table 1. Incentive potential for pro-ecological behavior change

Motivation

Eco-friendly
embedment

Social embedment

Voucher (+) tangible incentive (+) corresponding to (+/-) vouchers for
like e-bike voucher the intended action group activities foster
have ecological impact (bike repairing), joint objectives, but
and support attitude regional- and may cause rivalry
change through ecological adaptable between individuals /
experience teams

Financial (+/-) strong extrinsic (-) no relevance for (-) high chance of

incentives incentive for short-term  eco-friendly attitude rivalry
behavioral adjustment

Free (+/-) highly motivating,  (-) no relevance for (-) high chance of

working less connection to eco- eco-friendly attitude rivalry

time friendly attitude

Funding (+) addresses intrinsic (+) regional- and (+) joint design of the

campaigns motivation / altruism ecological adaptable (working) environment

foster teamwork

Equipment (+/-) extrinsic incentive  (+) regional- and (+/-) foster teamwork,

Team events

for short-term
behavioral adjustment

(+/-) foster affiliation,
potential negative
impact on voicing
concerns

ecological adaptable

(+) regional- and
ecological adaptable

may strengthen silo-
mentality (team vs.
team)

(+) foster teamwork to
achieve joint objective
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From our point of view, it is important not only to set any tangible incentives, but
also to adapt these incentives for the context (to foster eco-friendly behavior and
acting). Moreover, the social embedment is one of the key concepts to foster
motivation. Thus, it seems useful to analyze potential incentives regarding their
motivation opportunity, their adaptability (and embedment) to eco-friendly concepts
and their social embedment as it is done in Table /.

4.3. Technology to Set Incentives in CNs Promoting Ecological Behavior

The technological basis for a collaborative network built the digital social network (e.g.
Humhub) that allows for a barrier free digital communication between multiple
stakeholders (e.g. companies in an industrial estate). It is an important resource? for all
actors. The network as itself supports a seamless and open information exchange
between all stakeholders. This way, users are supported in building car sharing
communities to enhance the car occupancy or share their favorite (bike) routes or
running tracks.

Within the application, it is furthermore possible to provide useful information to
employees which may have an impact on their mobility behavior. Such information
might be the daily weather prognosis, current fine dust load of the region or traffic jams
on the commute route.

Based on this technical system, it is possible to use gamification in order to create
incentives for users. Due to its positive impact on motivation [54] and behavior change,
we chose a gamification approach for the incentive design process. In general, in the
consideration of incentives, a distinction between internal and external incentives is
made [55]. While internal incentive are an integral part of an activity [56] and trigger
emotions like fun or ambition, external incentives like bonus payments or reputation
are tied to preconditions [57] and can thus be understood as tangible compensation that
require for a certain effort. The following Table 2 shows exemplary incentives that are
the result of the artifact design.

Table 2. Incentives to promote ecological commute behavior

Gamification Addressed .
Implementation

element motivation
Points Ambition (1) specific mobility behavior according to the
environmental footprint
(2) saved fuel costs with car sharing
Meaningful Relatedness  (3) individual growing trees (including employees/alias
story (virtual name plate)
parc) (4) leaves can be “earned” by passing challenges/

redeeming of points

3 The term resource is ambiguous. Here it refers also to the capabilities.
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Time self- (5) visualization of commute distance/route & time
comparison efficiency, (individual time tracking from the apartment door to
comparison, the workplace)
fun (6) showing differences for different variants (bicycle vs.
car, etc.)

(7) Visualization of times spent in traffic jams and
avoided congestion times when using bicycles/public

transport
Feedback relatedness,  (8) visualization of personal/group CO? commute
(eco statistics)  progression, footprint
altruism (9) (real-time) ecological company footprint
Feedback ambition, (10) burned bike calories / walked steps
(health fun (11) conversion of calories into favorite food to choose
statistics) (you burned x calories, that corresponds to 2 pieces of

cake/1 burger in the cafeteria/...)
(12) active commute time

Simulation ambition, (13) effects of (partial) changeover from car to car sharing/
altruism cycling/public transport on pollution/ CO? footprint
Challenge & ambition, (14) badges for achievement of target
rewards fun time/calories/emission
(15) achievement of target, based on individual and group
points

What have to be taken into account in the design and implementation of incentives
is, that they need to be adjusted to the corporate culture [54]. Moreover, in order to
support the consciousness building for pro-environmental behavior, the design of
incentives should be adapted to the context (e.g., leaves for the virtual tree instead of
simple points). Furthermore, it has to be kept in mind, that incentives do not unfold
their potential automatically, but need to be designed to meet the needs of their
recipients [58]. Additionally, it is important to consider, that incentives that put a hugh
pressure on its recipients by primarily focusing on competition and rivalry, such as
rankings and associated tangible rewards, bear the risk of cheating [59] and a
displacement of positive motives (pro-ecological behavior) by negative motivation
(egoism, status) [60].

Enabling social collaboration through digital resources and intangible incentives,
created through gamification, is a promising approach to foster eco-friendly commute
behavior. Moreover, the work conditions of the employee do also affect it. In order to
achieve more flexibility in commuting, employers must be open to change, particularly
with regard to time constraints. On technical side, that includes a remote working place
with collaborative functions to enable social collaboration (e.g. to have the flexibility
to negotiate travel times).
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4 Discussion and Future Directions

We have discussed social business framework conditions to enable eco-friendly
behavior within collaborative networks. Therefore, we developed and discussed
different conditions of the human, technology and organizations dimensions. Our main
requirement or condition is to set up a digital environment, where employees get the
possibility to interact and collaborate. Within the project SB:Digital, we discuss the
different technical and organizational conditions in various environments and first
deployments of technical features (point system, alternate vehicle suggestion) have
been started. In further steps we plan to implement the presented approach (in parts)
and evaluate the mode of action, benefits and risks as well as the barriers and contexts.
While some validation aspects can be part of the technical solution (e.g. bike and share
usages), other aspects, like stress level, will be harder discoverable. Therefor specific
methods have to be developed.

Acknowledgments. The German Federal Ministry of Education and Research have
funded the work leading to this publication under grant number 02L15A070 (Project:
SB:Digital). The authors thank for the funding.
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