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Abstract: The challenge to handle uncertainties as well as a rapidly changing and challenging environment in product development is increasingly faced by implementing agile approaches and creativity methods into the companies’ organization. To foster the goal of agility in product development processes the approach of Innovation Coaching in ASD – Agile Systems Design helps organizations to
leverage their innovation potential. This empirical research defines the concept of ASD-Innovation
Coaching, which enables product development teams to introduce and deepening their competencies
into an agile and structured innovation process with the aim of implementing a degree of agility that is
appropriate to the complexity of the task to be accomplished. The necessary activities of an ASDInnovation Coach are described and located contentwise in order to enable problem-solving teams in
agile development projects of ASD. Coaching the team with a deep understanding of the technical system and agile approaches fosters systematic agility and generates increased creativity into development projects.
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1. Introduction
In order to counter the technological and market-related uncertainties in the corporate environment and
to uncover untapped potential, an agile product development process is required (Albers, Behrendt et
al., 2017; Thomke & Reinertsen, 1998). Due to the organizational requirements for agility in the innovation process, companies face great challenges in implementing these approaches (Dikert et al., 2016;
Eppinger & Chitkara, 2007; Schmidt et al., 2019). Supporting the removal of these challenges the involvement of interdisciplinary, partly external project participants in a joint development process offers
many opportunities, but requires a clear distribution of tasks and a clear assignment of roles (Moran,
2015, pp. 12–16). The success of a development project depends on the actors and their individual characteristics. Consequently, innovation processes and methods should focus on people (Albers, Heimicke,
Spadinger, Degner et al., 2019; Albers et al., 2013; Gericke et al., 2017). In order to ensure an agile and
creative innovation process, actors must have freedoms, but also should be guided or moderated for a
targeted and clearly structured approach (Albers, Heimicke, Spadinger, Degner et al., 2019). In order to

take these aspects into account, there are various approaches to coaching development teams, which
serve to increase performance (Berg & Karlsen, 2007). However, there is no uniform definition or assignment of tasks for coaching (Stern, 2004). Coaching, like management in general, aims to make
optimal use of the company's valuable existing resources and to develop the full potential of employees
and optimize processes (Waldroop & Butler, 1996). Although coaching is perceived as an important
resource in companies, research into an actor who is firmly integrated into the development process and
conducts clear interactions with the project team is not yet mature (Coutu & Kauffman, 2009). With
agile approaches such as SCRUM and Design Thinking, the role profiles of the Agile Coach, Scrum
Master and the Design Thinking Coach have developed from practical experience. In our scientific research we are currently focusing on a concept of innovation coaching in which the central activities and
responsibilities of an innovation coach are defined in order to enable agile innovation processes in the
development of mechatronic systems (Hahn et al., 2017). Continuing, the aim of this paper is to define
the innovation coaching concept within ASD to bring clear tasks and responsibilities in agile development processes in order to foster creativity and the innovation potential.

2. Theoretical Framework
2.1. Innovation Processes as Problem Solving in Product Development Projects
An innovation bases on a need situation, which is transferred into an idea which is implemented in a
new form of a combination of technical solutions, services and business model and successfully introduced into the market (Albers, Heimicke et al., 2018). The resulting bundle of hybrid services (Gausemeier & Plass, 2014, pp. 160), fulfils a certain value for a specific group of interested parties on the
market (Anderson et al., 2006) and hereby leads to a success for the company through an introduction
and the associated presence of the product on the market. (Albers, Heimicke et al., 2018) For the implementation of an innovation project the innovation process serves as an orientation and guideline.
(Kaschny et al., 2015) This process is responsible for ensuring that market impulses are perceived and
tracked, that customer’s needs are always involved in the process, and that new trends and technologies
are developed. (cf. Wördenweber, 2008, p. 1) This process can be understood as a problem-solving
process (Albers, Reiß, Bursac, & Breitschuh, 2016) in which an interdisciplinary team of developers
transforms an undesired initial state into a desired final state, whereby the path to transfer is unknown
(Dörner, 1979, p. 10). Since this is problem solving and not a reproducible procedure and the cognitive
abilities of humans are limited (Dörner, 1979, 26ff.), problem solving methods can support this process.
The number of problem-solving methods is large, but within this research we focus on the SPALTEN1
method according to Albers et al. (2005), since it is universally applicable - i.e. for solving technical as
well as non-technical problems. Since different competencies are required within the seven phases of
SPALTEN, the problem-solving team needs to be adjusted between each of them. (Albers, Reiß, Bursac,
& Breitschuh, 2016) The iPeM - integrated Product engineering Model takes up the problem-solving
methodology SPALTEN and models the product engineering activities carried out by development
teams within a product life cycle as a problem-solving process (Albers, Reiß, Bursac, & Richter, 2016).
2.2. ASD – Agile Systems Design
In order to accelerate innovations in mechatronic systems development, the traditional innovation processes are replaced or supplemented with agile approaches in their sequential approach. There are various methods that can be applied in the context of agile product development such as SCRUM, Design
Thinking, Lean start-up as well as scaled approaches like SAFe2. (Heimicke, Niever et al., 2019) In this
respect, agile approaches are particularly suitable for projects that take place within an uncertain or
complex environment (Snowden & Boone, 2007) such as the further development of technologies or the
opening up of new markets. However, in projects there always coexist problems with different degrees
of complexity (Heimicke, Freire et al., 2019), whereby agile approaches for low-complexity problems
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are less suitable than plan-driven ones (Boehm & Turner, 2003). In addition, products are developed in
the sense of the model of the PGE - Product Generation Engineering in successive generations. These
are developed on the basis of a reference system that includes existing references, such as (rejected)
solutions from previous projects or (sub) systems implemented on the market by the company itself or
another company. (Albers, Rapp et al., 2019) The requirements to agile approaches resulting from it are
not covered by the existing agile approaches yet and as well, they lack the comprehensive integration of
technical or process-related knowledge. (Heimicke, Niever et al., 2019)
The approach of ASD – Agile Systems Design is based on the Model of PGE and leads to a systematic
combination of structuring and flexible elements in the product development process in order to support
development teams in mechatronic system development according to the situation and demand. This
occurs at different process levels depending on the degree of complexity present in each case. (Albers,
Heimicke, Spadinger, Reiß et al., 2019) However, since each project is individual, the ASD - Agile
Systems Design approach does not offer a methodical recipe for success in any development. Rather,
the approach is based on nine basic principles, which represent guidelines for development teams in
order to use a method constellation in process design that is tailored to the situation and requirements.
These principles are (Albers, Heimicke, Spadinger, Reiß et al., 2019):
1. The developer is the centre of product development
2. Each product development process is unique and individual
3. Agile, situation- and demand-oriented combination of structuring and flexible elements
4. Each process element can be located in the system triple and each activity is based on the fundamental operators analysis and synthesis
5. All activities in product engineering are to be understood as a problem-solving process
6. Each product is developed on the basis of references
7. Product profiles, invention and business model form the necessary components of the innovation
process
8. Early and continuous validation serves the purpose of continuous comparison between the
problem and its solution
9. For a situation- and demand-oriented support in every development project, methods and processes must be scalable
These principles are used to generate individual process solutions (e.g. methods, communication models
or process flows) with different weighting depending on the respective situation.
2.3. Innovation Coaching
The organizational culture is said to be of great importance for innovation performance in science as
well as in practice. Various companies emphasize the high influence of the innovation culture as a driver
for innovation. Considering the innovation culture and the corresponding development processes, dependencies can be identified. Surveys show, that the organizational culture issues are the biggest impediments to adopt and scale agile approaches in organizations. Furthermore, the respondent indicated that
internal agile coaches are the most valuable in helping to scale agile practices followed by the executive
sponsorship and company provided training programs. (VERSIONONE, 2019)
Considering the requirements of agile approaches, it is becoming increasingly important to have interdisciplinary and self-organizing teams in the early phases of innovation projects. Furthermore, to ensure
that the innovation culture is lived in these teams and the overall organisation, a coach can be employed
who deals with problem- and demand-oriented approaches as well as promotes team development and
self-organized group work. This enables each individual team member to develop his or her skills.
(O'Connell et al., 2014, p. 123) Within agile approaches, the role profiles of the Scrum Master, Design
Thinking Coach or Agile Coach have developed from practical experience. Scientific research is currently focusing on a concept of Innovation Coaching, in which the central activities and responsibilities
of an innovation coach are defined in order to facilitate agile innovation processes (Hahn et al., 2017).
According to (Niever et al., 2019) “the concept of Innovation Coaching supports the human in agile
innovation process within the model of PGE– Product Generation Engineering by the mediation of problem-solving skills, supporting the application to situation appropriate methods and the conscious management of the team development.” Within empirical studies seven core competences were observed

which are process-organization, communication skills, professional and methodical competence, teamwork, socio-emotional competence, innovation competence and leadership. (Niever et al., 2019) For
the successful accomplishment of innovation projects based on or combined with agile approaches, the
development teams can be supported process-oriented by a so-called Innovation Coach who additionally
handle impediments, solves thinking barriers and promotes reflection and learnings. The Innovation
Coach enhances the innovation capacity of the teams trough the combination of mediating and applying
agile values and the integration of situationally appropriate development methods in innovation projects
(Hahn et al., 2017).

3. Need for Research
Due to the fact that pure agile approaches are not always the right procedures in product development,
but only at certain levels of maturity in certain projects, a combination of product-specific and processoriented approaches is in demand. The aim of the research is to expand the understanding of existing
agile roles, such as the Agile Coach, Scrum Master and Design Thinking Coach, as well as the Innovation Coach, to include a technical focus and the Systems Engineering. The state of the art shows that the
already good competencies of the agile roles in the application in mechanical engineering can be improved by integrating the technical understanding of product development. Therefore, this research aims
at developing a coaching concept that enables product development teams to contribute their competencies to an agile and structured innovation process in order to implement a degree of agility that is appropriate to the complexity of the task to be accomplished. According to this objective, the following two
research questions are answered in this article:
- How can the concept of innovation coaching be defined for use in agile development processes
according to ASD – Agile Systems Design in order to include mindset, methods and processes
of the model of PGE - Product Generation Engineering?
- Which activities does the Innovation Coach have to perform in order to enable problem-solving
teams in agile development projects of ASD – Agile Systems Design to contribute their competencies in a targeted and effective way?
To answer these questions, the role profiles and frameworks of the existing coaching approaches were
analysed and compared with the existing Innovation Coaching concept in the Live-Lab ProVIL- Product
Development in a Virtual Idea Laboratory (Walter et al., 2016). This Live-Lab is a research environment
based on an innovation project with 48 participants where master students in mechanical engineering
develop products with an industry partner in a three-month period project work and get accompanied by
industrial engineering students as Innovation Coaches (Albers, Walter et al., 2018). During the project
work, qualitative and quantitative surveys as well as own observations are conducted regarding the key
activities of the innovation coaches. With the findings of the ProVIL Live-Lab studies from 2017, 2018
and 2019, expert workshops with Coaches from practice and researchers were carried out to establish
an initial definition for innovation coaching and to define the central activities and responsibilities.

4. The Concept of ASD-Innovation Coaching
As a result of the current research in the field of Innovation Coaching, an initial definition was created,
which also describes the overarching goals and tasks of the Innovation Coach. The current description
is based on comprehensive literature research, empirical studies in ProVIL and the practical experience
from a panel of experts. Regarding the goal to enable development teams to integrate and deepening
their competencies to an agile and structured innovation process, the Innovation Coaching concept bases
on the ASD – Agile Systems Design approach, which offers a systematic combination of traditional and
agile development. By integrating a broad technical understanding of product development, the concept
is enhanced as ASD-Innovation Coaching.
Accordingly, ASD-Innovation Coaching is the process-oriented support of interdisciplinary teams in
development projects, following the paradigm of Systems Engineering. It focuses on imparting problemsolving skills and consciously controlling team development. Within the organisation an innovation
culture is to be developed, which has a corresponding influence on the work of the people in the development teams. During the project work, it is the task of the ASD-Innovation Coach to impart situationappropriate and human-centred methods to positively steer the team´s creativity, technical work and

team development. The method selection is made accordingly to the degree of maturity of problem and
solution. In conclusion, the ASD-Innovation Coach understands the technical system and coaches the
team for goal-oriented innovation by applying systematic agility. Based on the analysed understandings
and the identified potentials the following definition of ASD-Innovation Coaching has been established:
ASD-Innovation Coaching is the process-oriented support of people in development projects by an organisation's internal coach, which follows the paradigm of systems engineering. The concept encourages the identification and promotion of all necessary competences for the actual development activities
with the aim to set-up and realize self-organizing and cross-functional development teams. Core elements are the mediation of problem solving competencies, the ability to apply methods according to the
situation and needs of the team as well as the conscious steering of the team development. By the target
driven application of this elements a degree of agility is implemented that is appropriate to the complexity of the task to be accomplished.
This definition describes the concept of innovation coaching for applying agile development processes
according to ASD – Agile Systems Design. It is particularly important at the beginning of the definition
that the approach is human-centered. This means that on the one hand the people in the product development team are in focus and on the other hand they are supported by a human being, who acts as a
coach for the team. Findings show that this human relationship can only be created by an internal coach
and comes with the additional advantage that the corporate culture as well as technical and industryspecific knowledge are available. These prerequisites enable the coach to accompany the team in its
work on innovations in a process-oriented as well as product-specific manner within the framework of
ASD – Agile System Design.
The overall goal of ASD-Innovation Coaching is the (continued) development of an innovation culture
within the organization. Due to importance regarding a change of the culture of the organization and its
people by adapting agile approaches the ASD-Innovation Coach helps to understand and execute agility
that is appropriate to the organization. This adoption is done by the process-oriented support of the selforganizing and cross-functional teams and its organizational environments. Integrating and enabling the
right team competences in the development phases facilitates an effective and successful problem-solving team.
The ASD-Innovation Coach's task is to increase problem-solving skills during project work by imparting
situational and human-centred methods to operationalise the ASD principles through early initiated
measures and personal feedback. Thereby the independent solution development and the promotion of
team self-reflection are of central importance. The situation- and demand-based application of methods
of team coaching as well as product development help the team to work together effectively and to
increase their ability to innovate.

5. Understanding the Activities of the ASD-Innovation Coach
The definition of ASD-Innovation Coaching involves individual and situation-related tasks and responsibilities, which should be brought together by a suitable coaching framework.
Empirical studies regarding the demand for process-oriented support of development teams in product
development in combination with the Live-Lab Studies in ProVIL resulted in nine core activities an
ASD-Innovation Coach should perform (see Figure 1). To model these activities the logic of the iPeM
was used as a mental framework. This set of generic steps allows the uniform description, planning and
execution of coaching activities in development projects. This helps the structuring and application of
coaching activities towards the goal of ASD-Innovation Coaching.

Figure 1: Basic and core activities of ASD-Innovation Coaching
The ASD-Innovation Coaching activities are divided into basic and core activities. The basic activities
run parallel to all other activities with the aim to support, enhance and secure the coaching process
within an innovation project. In contrast to the iPeM the activities refer to the team and its work instead
of the product. The core activities are applied individually with regard to the situation and demand of
the coached development team. All activities and resulting methods are structured based on the
SPALTEN methodology. Explaining the activities shown in Figure 1 by using examples from previous
development projects helps to assign to the ASD principles, which gives a deeper understanding of the
integration of ASD-Innovation Coaching into the model of the PGE - Product Generation Engineering.
Manage projects includes activities belonging to the team at the start of project such as setting up crossfunctional teams and sensitize the organizational environment for a self-organizing team. Concerning
the team, an initial system of objectives (team-profile) and system of objects needs to be planed as well
as continuously controlled. This suits to the ASD principle that each process element can be located in
the system triple and each activity is based on the fundamental operators analysis and synthesis.
Validate and verify sum up the activities to continuously compare the systems of objects and objective,
such as reviewing the team development concerning an open and effective communication. This early
and continuous validation serves the purpose of continuous comparison between the problem and its
solution.
Manage knowledge focuses on activities to support the identification, selection and development of the
team´s competences to facilitate an effective and successful problem-solving team. Next to set up a team
with the needed competences these competences need to be controlled and adapted at each start of a
new phase of the SPALTEN problem solving methodology and the associated development phases. As
all activities in product engineering are to be understood as a problem-solving process these activities
help to manage the knowledge of the team.
Manage modifications encompasses the coordination of changes regarding the team such as the team
composition, social barriers, organizational environment. The elements are the detection of changes,
assessment of their potential impacts to the team or the teams’ work and the handling of the changes.
As each product development process is unique and individual, the activity of managing changes is
highly relevant.
These basic activities serve to support, enhance the development team within their innovation project.
Parallel and iteratively run the core Activities of ASD-Innovation Coaching, which are applied individually with regard to the situation and demand of the team.
Manage agile process organisation contains methods to implement a degree of agility that is appropriate to the complexity of the task to be accomplished and the project the team works on. By understanding the challenges in Systems Engineering, the methods support the team to run through an agile
and structured innovation process. Influencing the mindset and culture of the organization and its people
will lead to goal-oriented innovation by applying systematic agility. This considers the principle of the
agile, situation- and demand-oriented combination of structuring and flexible elements.
Impart understanding of methods focuses activities to help the team as well as the organizational
environment to understand the relevance of applying methods and how to use them. Coaching toward
the situation- and demand-based application of methods helps the team to increase their ability to innovate. For example the need for creativity methods will be explained first, then the right method will be
selected with the team and continuative the application be moderated. For a situation- and demandoriented support in every development project, methods and processes must be scalable and therefore
the teams need to be coached.

Steer Team development includes all activities to support the human interaction within the team and
the overall project. The developer is the center of product development and will be coached to unfold
his skills and work effectively within his team.
Promoting network structures involves activities to foster networking and interacting with team members and stakeholders as knowledge carriers inside and outside the company. The enhancement of building and using a network considers the use of references by connecting the relevant knowledge carriers.
These activities are based on the fact, that each product is developed on the basis of references.
Manage ambidextrous thinking sum up activities to enable the developer to simultaneously handle
two action-oriented ways of thinking which are in a natural tension with each other: the exploitation of
incremental improvements in structures and processes which feed the operating business and the exploration of new technologies and markets which bring uncertainty about the project’s success. As Product
profiles, invention and business model form the necessary components of the innovation process, the
activities aim at coaching the team to handle the Ambidexterity of exploration and exploitation.

6. Discussion and Conclusion
Coaching agile development teams fosters creativity and agility in product development but needs to be
adapted to the specificities of the system engineering. Due to the fact, that there is no clear definition
and delimitation of existing roles in the area of innovation and agile coaching, the definition of ASDInnovation Coaching states the concept and explains how to implement it in agile development processes
according to ASD - Agile Systems Design. This leads to a joint mindset, which brings clear tasks and
responsibilities in complement to existing roles. To enable the problem-solving teams in innovation
projects the activities of an ASD-Innovation Coach are described and integrated into the model of PGE
– Product Generation Engineering. Both, the definition and the activities of ASD-Innovation Coaching
result from the empirical research design within the projects of ProVIL and external interview partners
who are experts in the area of innovation coaching. To further validate the generic activities the application of ASD-Innovation Coaching in practice is suitable. Based on the definition and core activities
an ASD-Innovation Coaching framework should be developed. This will support the ASD-Innovation
Coaches to execute the activities with existing and newly developed coaching methods.
Coaching development teams with a broad understanding of systems engineering and expertise in agile
approaches fosters systematic agility and generates increased creativity into development projects. With
the defined concept of ASD-Innovation Coaching and the associated activities, it is possible to implement a degree of agility that is appropriate to the complexity of the task to be accomplished.
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