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Abstract

Innovations expressed by customers are often wistad, un-
clear, and ambiguous, making it difficult to intexpcustomers’
contributions, integrate them into a company’s Ré&&partment
and transfer them into comprehensible requiremiemtthe de-
velopment of product, service or software innovadioln order
to close this gap, the paper presents scenariasteshnique to
support the communication between customers andlajgers
along the R&D process and to reduce feedback cyéldsasic
understanding of scenarios and their applicatiofnimovation
management is delivered by outlining scenario deims, iden-
tifying dimensions for the classification of scapar and pro-
viding an overview of scenario representation tegpines for dif-
ferent innovation domains.
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1 Introduction

Methods for customer integration such as idea caitigres, lead user workshops and inter-
net-based innovation communities are successfusvi@ycompanies to understand their cus-
tomers’ needs as well as their ideas for new andvative products (Bretschneider et al.,
2009). Most methods for customer integration, esfigaduring the early stages of the inno-



vation process, allow for a creative but also wdtred, unclear, and ambiguous elaboration
of ideas (Reichwald & Piller, 2006). This, howeverakes it difficult to understand and in-
terpret customers’ ideas and to transfer themadntaprehensible requirements for the devel-
opment of concrete product, service or softwarewations (Ulwick, 2005).

The development of a clear understanding of custsinmeeds is often challenging and
expensive. According to Reichwald & Piller (2006&yp kinds of information are required for
innovating and developing products: On the one hangtomers and users express need in-
formation in terms of requirements, needs, and egslon the other hand, solution informa-
tion which naturally resides at the manufacturescdbes ideas, possible solutions, and their
production process. It is quite challenging to dieand completely adapt need information
expressed by customers as solution information tmrapany’s research and development
department (von Hippel & Katz, 2002; Thomke & Hipp2002). This is largely due to the
fact that customers are often unable to describe thquirements and needs to the suppliers
in an accurate and complete manner. Either theynda what they want but cannot convey
it in detail, or they do not know the “right” soioh until conducting trial-and-error analyses
(von Hippel, 1998; von Hippel, 2005). As a consetpae customers can hardly be expected
to deliver readily utilizable solutions.

Apart from the lack of required knowledge and ekiperto fulfill tasks within innovation
processes, customers are not familiar with the knd structure of information needed by
companies for innovating new valuable productsutsmts, design specifications, needs, and
benefits are potential types of information expeelsby customers. However, all of these in-
put types hardly help companies with implementimgoivations when the information does
not fulfill certain criteria. Customers’ expresssoof needs as well as benefit statements must
be concise, actionable, unambiguous and measuiabteder to avoid confusion about the
need or desired benefit that was captured (Uwaék2; Ulwick, 2005).

Another challenge in the field of a business- amst@mer-overarching innovation process
is the right balance between creativity and stmgctiMany of the above mentioned problems
of transferring customer ideas to comprehensiljgirements are derived from the high de-
gree of design freedom in conventional ideatiorcpsses. Scenarios are a generally accepted
and appropriate technique to overcome this dilerafr@penness versus compliance (Carroll,
2000; Szulanski & Amin, 2001; Drew, 2006; Bergmatml., 2009).

As seen at the information translation problem leetw customer and technical expert,
their shared innovation processes in open innovagguire structured outputs. In order to
establish this interaction competence and minintit|ee communication problems related to
customer-developer interaction, scenarios are progpate and helpful technique. They sup-
port developing and utilizing customer innovationsa goal-oriented and structured way by
enabling the innovators to ‘share and reassemhisopal knowledge to create a common
understanding between the internal and external@mment in an organization’ (Bergmann
et al., 2009). Scenario planning is an establisiggatoach for the communication between
customers and developers, and allows for descriaitegnative options of solutions. Hence,
this approach is recommended for settings wherecgidn could result in a large spectrum
of possible future outcomes (Drew, 2006). Practeshmples state that ‘experience has
taught [...] that the scenario technique is much numeducive to forcing people to think
about the future than the forecasting techniquekfprmerly used’ (Benard, 1980). Generat-
ing ideas for innovations as well as testing tlseitability on daily use, is supported by the
application of scenarios. This way innovation pssas can be managed in each phase, and
acceptance of an innovation can be checked prdyiQsims, 2006).



The aim of this paper is to provide an overvievsodnarios as a technique for the commu-
nication between customers and developers alon&&i2 process. In a first step, the paper
introduces different definitions of scenarios. Setadifferent types of scenarios are summa-
rized and distinguished by dimensions. In a thtep sdifferent ways of scenario representa-
tions are described and distinguished by desiganmpeters. The paper also illustrates some
examples of scenarios from software, product amdceeengineering. Finally, an overview
of data elements that are generated by the scetemtimiques is presented and supports the
selection of an appropriate scenario techniqusgecific purposes.

2 Foundations of Scenarios

The diversity of scenario characteristics and tahgety of domains where scenarios can be
applied have led to a rather ambiguous opinioméninterpretation and the globally accepted
definition of scenarios (Filippidou, 1998). ThiscBen gives an overview of the defining
properties and characteristics of scenarios (sé&eTH. However, some core properties can
be unified among the majority of the definitions.

Gausemeier et al. (1996) claim that scenarios asedmore on projections and forecasts
rather than on prognoses. The complexity arises tite underlying development potentiali-
ties of multiple cross-linked influencing variahl&cenarios should describe prospective situ-
ations so that product planners can visualizediistion in a future market, for which they
are developing products now. The description ofteelopment makes scenarios more cred-
ible and they can be understood easier. A scesagi@scription of possible futures also re-
flects diverse viewpoints of the past, the presand, the future (van Notten et al., 2003; Gau-
semeier et al., 1996). Scenarios are instrumentddscribing the design vocabulary and ex-
changing ideas and thoughts effectively, focusingepisodic cases. From a user’s point of
view, they can be utilized for describing requiremseand designs of innovative artifacts and
their intentional way of use, i.e., the functiotiab and organizational processes are supported
and available (Filippidou, 1998).

Definition of a scenario Source

Description of a complex future situation, whoseidience cannot be | Gausemeier et al. (1996)
predicted definitely and the representation of eettgpment that could
lead from the present to this situation.

A scenario can be defined as a description of aiblesset of events | Jarke et al. (1998)
that might reasonably take place. The main purpbsieveloping
scenarios is to stimulate thinking about possilsieuorences, assump
tions relating these occurrences, possible oppibigarand risks, and
courses of action.

Scenarios are descriptions of possible futuresréfigct different van Notten & Rotmans (2001)
perspectives on the past, the present and theefutur

Scenarios are a disciplined method for imaginingspae futures that | Schoemaker (1995)
companies have applied to a great range of is&izeh scenario tells a
story of how various elements might interact urcbgtain conditions.
They explore the joint impact of various uncert&isit which stand
side by side as equals.

Scenarios produce forecasts of future business@mvients and iden{ Huss & Honton (1987)
tify conditions leading to major changes in thes@m®nments.

Table 1: Definitions of scenarios in innovation proesses (Gausemeier et al. 1996; Jarke et al., 1998n Notten &
Rotmans, 2001; Schoemaker, 1995; Huss & Honton, 188



Each definition contains the aspect of scenarias description of a possible future. How-
ever, different authors emphasize different addaloaspects. In order to provide a useful
definition of scenarios as a technique for the camication between customers and develop-
ers, we propose the following definition:

‘A scenario tells the story of a possible futureoba possible set of events that might
reasonably take place.’

This definition emphasizes that scenarios can leel as a technique for the communica-
tion between customers and developers by telliagest of a possible futures or possible set
of events in the future. In addition to raw reqmments, stories also contain useful information
about how possible specific demands can be fudfifl@ommunication is improved through a
common understanding of future situations, enablethe use of scenarios. Especially in the
field of innovation, a clear and understandableresgion of possible futures or prospective
set of events it is crucial for a purposeful andspective development of an idea.

The aspect of ways and developments, i.e. the gsdeading toward a future situation is
omitted in this paper. A reasoning of the derivatie not primarily needed in innovation
management, but the application of scenarios @sranunication technique between custom-
er and developer. This is why the main focus isetimg stories.

2.1 Scenario classification

Before initiating a scenario planning process, tacfeuestions should be answered by the
scenario creators in order to give an orientatimmext (see Table 2). This orientation context
gives an insight into various forms and key aspettbe development and utilization of sce-
narios. Different scenario intentions can be comgaand single scenarios can be classified
in terms of their character and field of use. Thessification also creates a common basis
where all participants assume the same premisass@@wier et al., 1996; van Notten et al.,
2003).

Two authors dealing with scenarios and their cfesdion were considered for the crea-
tion of this paper’s list of defining dimensionsa@emeier et al. (1996) and van Notten et al.
(2003) present numerous dimensions according teahwktenarios can be classified and de-
scribed. Table 2 shows the selected dimensionddgsifying the scenarios.

Dimension Defining question Characteristic Source
Problem Should concrete decision problemg Yes Decision scenarios
statement be solved by applying the scenariosq|g Orientation scenarios
Apart from external conditions, are| Yes Systems scenarios _
Controllability | influenceable factors integrated int , Gausemeier et al
the scenario creation? No External scenarios (1996)
.| Are the scenarios used by per- Yes Internal projects
Form of organi-
. sons/groups that have also create ,
zation them? No External projects
In addition to future situations, are | Yes Process-related scen.

Temporal con-

the ways from the present to this

dition future depicted as well? No Situational scenarios Galsemeier et al
Reason from a specific future situar Anticipative scenarios (Back- (1996); van
tion? Explore paths that need to be casting scenarios) Notten et al.
Point of origin | taken to desirable future situations, (2003)

The present as starting point? Mul-| Explorative scenarios (Forecast
tiple future situations to explore. ing scenarios)




Describe probable or preferable
futures? Prospective, strategy, or . :
. . : . Normative scenarios
intervention scenarios, depending ¢
Goal- one’s interpretation
orientation - :
Explore possible futures? Baseline
reference, non-intervention scena- | Descriptive scenarios
rios?
Probabilities of | Are probabilities of occurrence as-| Yes Prediction Gausemeier et al
occurrence signed to the pictures of the future? No Projection (1996)
Yes Extreme scenarios Gausemeier et al
Nature of Are extreme pictures of the future (1996); van
dynamiCS developed? No Trend scenarios Notten et al.
(2003)
. What planning interval is called for| < 2Y. Short-range scenarios| Gausemeier et al
Time scale . -
the pictures of the future? > 5y Long-range scenarios (1996)

Table 2: Orientation context for scenario classificdon
(own table based on Gausemeier et al. 1996; van M et al., 2003)

This collection of 18 different types of scenarios9 dimensions is supposed to give the
scenario creator an idea what he wants to develop and represent. It definescihent’
aspect of scenarios. Each scenario type has speb#iracteristics and is used under certain
preconditions and for certain purposes. Accordmthe identified scenario type and its cha-
racteristics, configurations on the scenario plagrprocess as well as on the scenario repre-
sentation and technique (the ‘form’ aspect) cammiagle in order to adjust them to the indi-
vidual purpose.

2.2 Scenario representation

After classifying the intended scenario, this cleaplescribes different forms for the repre-
sentation of scenarios. As a preparation for tleeifip configuration of a particular scenario
technique, this section provides a list of posstl@sign elements of scenarios.

Filippidou (1998) and Rolland et al. (1998) presaminerous design parameters and defin-
ing features that have been evaluated in termisedf suitability for the subsequent configura-
tion of the scenario technique. Based on theseusrered attributes, scenario representations
can be classified and described. Table 3 showséhlected dimensions for classifying the
scenarios. The authors define the solution spacddweeloping scenarios and provide a basis
for coordinating the objectives and goals of aftipgpants.

Design Scope Characteristic
parameter
Modeling language (UML), tables, scenario :
Level of . Formal scenarios
; scripts
formality - X . :
(Prosaic) Usage/Stories descriptions Informal scenarios
Concreteness/ | General ideas, rough narration of stories ‘Vague’
Abstraction Coherent solution, carefully grounded inthe | .o . .
level details, evaluating/validating target system
‘Big’ picture of situations, greater context . L ,
. ; Scenarios-in-the-large
Open- where requirements need to function
endedness Describing specific needs, concerns or eveni , L ,
. S , : Scenarios-in-the-small
established within ‘larger’ scenarios




Table 3: Design parameters for scenario representatn (Filippidou, 1998; Rolland et al., 1998)

3 Examples of techniques for designing innovation snarios

This section presents a selection of scenario tquka from the three innovation domains:

software engineeringroduct engineeringandservice engineeringrhe focus of this review

is on the techniques’ outcome and representatibichaincludes textual descriptions, graphi-

cal illustrations, as well as diagrams, and thugec® a broad range of forms of expression.
Each technique will be briefly described with thd af an example. Furthermore, all data

elements that are generated with the techniquesuwemenarized in order to provide an over-

view of the results that can be expected from d@achnique. These rather basic but estab-
lished, tool-detached approaches are describedace pf a wide variety of scenario tech-

niques of the innovation domains.

3.1 Software engineering

Scenarios in the area of software development eae fiarious manifestations, depending on
the respective forms of scenario generation andsége. They range from detailed descrip-
tions of usage contexts or small scale exampldhenHuman Computer Interaction (HCI)
community to use cases in Software Engineeringcémario scripts as test data in Require-
ments Engineering (Rolland et al., 1998). Scenapjoroaches have gained increased interest
in requirements engineering research and pracieidenhaupt et al., 1998). Through the
use of scenarios, requirements elicitation is eoddiy providing a technique that is unders-
tandable to users and clients. These techniqugs, rrock-ups, often help to reveal draw-
backs in the specification and to draw a more agtecand precise picture of the system. The
emphasis for developers during actor identificatéond scenario identification is to under-
stand the application domain. This results in aegdhainderstanding of the scope of the sys-
tem and of users’ work processes to be supportade @evelopers have identified and de-
scribed actors and scenarios, they formalize saenamto use cases (Bruegge & Dutoit,
2009).

Use case approach

The use case approach has initially been deschipeldcobson (1995) in the field of object-
oriented software engineering (OOSE) (Jarke etl@98; Bustard & Wilkie, 2000; Carroll,
2000; Bodker, 2000). It is used for modeling thadaor of a system, a subsystem or a class
and to explain the interaction of a system witheitwironment (Bruegge & Dutoit, 2009; Ja-
cobson & Bylund, 2000; Booch et al., 2006). Useesadescribe functions of a system from
an actor’s point of view, whereas they can invatvere than one actor. Furthermore, they are
specified by a set of events which generate visielts for the actors. All use cases in com-
bination represent the functionality of an entiystem. Use cases can be identified in differ-
ent ways, e.g. by collecting user needs and wishéisrough analyzing textual presentations
of problems. They also comprise descriptions alhowt actors use a system and how a sys-
tem satisfies the actor’'s needs (Bruegge & DuflQ9; Hitz et al., 2005; Bittner & Spence,
2003). A use case is per se a generalization oé@asio and usually comprises a whole set of
interrelated scenarios. Accordingly, we speak ehatios as instances of use cases (Larman,
2002). Use cases consist of the following elements:
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Figure 1: Example for a use case diagram: accidembanagement system
(Bruegge and Dutoit, 2009)

Actorsare objects located outside the system boundatyraeracting with the system by
calling one or more functionalities in terms of @artual use case. Actors are identified by a
unique name and can be either human users (estensyadministrator or a bank customer) or
also other systems (e.g., a central database abacdtion line). Actors are visually
represented by stick-figures labeled with theimitfeer (Bruegge & Dutoit 2009; Hitz et al.,
2005; Bittner & Spence, 2003).

The system boundargeparates use cases inside the system from aciiside of the sys-
tem and differentiates between the tasks accongulidly the system and the tasks accom-
plished by its environment. The data elements withe system boundary are responsible for
the execution of the behavior demanded by the elataents outside the boundary.

Communication relationships (between actors andaases)express the information ex-
change between actors and use cases and can b appdenote an actor’s access to func-
tionality.

Relationships (between use casag)port the reuse of existing functionality aslvaslthe
stepwise specification of new functions. This wagundancy is avoided and system can be
depicted in a layered manner.

Descriptionsof the use case provide the full specificatiombft happens in the use case.
Every use case in the use case model relates éalanent describing how the various data
elements and entities collaborate to fulfill theagoepresented by the use case. The textual
description of a use case is written in naturaglege and is composed of six fields: name,
participating actors, flow of events, entry comaliti exit condition, and quality requirements
(Bruegge & Dutoit, 2009).

Use cases, actors, system boundary, and relatmmahne all graphical elements, whereas
the use case description is a textual element. pbkeior the graphical use case diagram and
for the textual representation of a use case caeée in Figure 1 and in Figure 2, respective-

ly.



LUise case name ReportEmergency

Participating Initiated by FieldOfficer
actors Communicates with Dispatcher
Flow of events 1. The Fieldofficer activates the “Report Emergency” function of her terminal.

2. FRIEND responds by presenting a form to the Fialdofficer.

3. The Fieldofficer fills out the form by selecting the emergency level, type,
location. and brief description of the situation. The Fie1dO0fficer also
describes possible responses to the emergency situation. Once the form is
completed, the Fieldofficer submits the form.

4, FRIEND receives the form and notifies the Dispatcher.

5. The Dispatcher reviews the submitted information and creates an Incident in
the database by invoking the OpenIncident use case. The Dispatcher selects a
response and acknowledges the report.

6. FRIEND displays the acknowledgment and the selected
response Lo the Fieldofficer.

Entry condition * The Fieldofficer is logged into FRIEND.

Exit condition * The Fieldofficer has received an acknowledgment and the selected response
from the Dispatcher, OR
» The Fieldofficer has received an explanation indicating why the transaction
could not be processed.

Quality * The Field0fficer’s report is acknowledged within 30 seconds.
requirements * The selected response arrives no later than 30 seconds after it is sent by the
Dispatcher.

Figure 2: Example for a use case description: repoemergency (Bruegge & Dutoit, 2009)

Scenario approach by Bruegge/Dutoit

The scenario approach is an easy and understandatied of ascertaining requirements for
improving the interaction between developers aretusBruegge & Dutoit (2009) define a
scenario in the domain of OOSE as “a concrete,deduinformal description of a single fea-
ture of the system from the viewpoint of a singtéoa” It represents an instance of a use case
and provides a description of concrete events atsl actions, meaning a single scenario
does not describe all potential situations of daterevent and contains no decision-related
steps. Common cases are depicted with the focusalnility of the system.

The use of scenarios during software engineerimgb@aroughly distinguished into four
types.As-is scenariogre applied for the description of current sitoias, whereasisionary
scenariosdescribe a future systervaluation scenariosupport the evaluation of a system in
terms of their contribution for fulfilling user tes. Training scenariosare used for the intro-
duction of new users to a system. According tortherpose these scenarios types can be ap-
plied for the description of specific situationglavents.

Like the description of use cases, the textualesgmtation of a scenario contains a few
obligatory fields: The unambiguossenario nametheparticipating actor instancesand the
step-by-step descriptiilow of events

Some questions can help designers, developers, uset other stakeholders of a system
to identify scenarios: What tasks should be peréatioy the system? What is the content and
origin of the data accessed by the actor? Is itifiadsde or removable? What kind, frequency,
and time of external changes does the actor neadfdon the system about? Vice versa,
about what events does the system need to infeegmdar?

In Figure 3 an example of a scenario descriptiofiustrated. The scenario is based on a
use case called “ReportEmergency” and describéswadf events after a warehouse is on
fire.



Scenario name warehouseOnFire

Farticipating actor bob, alice:Field0fficer
instances john:Dispatcher
Flow of events [. Bob, driving down main street in his patrol car, notices smoke coming out

of a warchouse. His partner, Alice, activates the “Report Emergency™

function from her FRIEND laptop.

Alice enters the address of the building. a brief description of its location

(1.e.. northwest cormer), and an emergency level, In addition to a fire unit,

she requests several paramedic units on the scene given that area appears

to be relatively busy. She confirms her input and waits for an
acknowledgment.

3. John, the Dispatcher, is alerted to the emergency by a beep of his
workstation. He reviews the information submitted by Alice and
acknowledges the report. He allocates a fire unit and two paramedic units
to the Ineident site and sends their estimated armival time (ETA) to Alice,

4. Alice receives the acknowledgment and the ETA.

!d

Figure 3: The warehouseOnFire scenario for the ReptEmergency use case (Bruegge & Dutoit, 2009)

Wireframes and Mockups

Wireframing is a method used during specificatidreve objects are placed strategically on a
framework for a web page or software applicati@mnfend. A wireframe represents a skeletal
plane that consists of simple page representatshiasying the structure and navigation of the
site or the website or application as well as twafion of content. It also expresses the func-
tionality in terms of the relationship with othdsjects, sets integrity constraints, and includes
data type definitions. The wireframe depicts thgeots expected behavior and exceptional
behavior in certain situations. Executable codedesign elements (colors, typography, or
pictures) are not included in the wireframes, whaistinguishes them from prototypes and
mockups, respectively. Thus, wireframes can benalsisel and tested quickly, e.g. by users,
to determine whether the site or application stmectis sensible (Becker & Berkemeyer,
2002; Murray, 1999) The elements of a wireframetlareefold:.information desigrdescribes
the presentation of information in form of inforneat elements that are arranged on the web-
page or the applicatiomavigation desigrprovides a set of screens that are related to each
other and communicate through linksterface desigrdetermines the selection and arrange-
ment of interface elements in order to provide dpplication’s or website’s functionality to
the user (Garrett, 2010). An example for a wireamshown in Figure 4.
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Figure 4: Example for a mockup (Gliffy, 2011)

Mockups promote the communication among users awéldpers by increasing the un-
derstanding of functional requirements. Thus, thegresent a useful enhancement to the tex-
tual and formal scenario approach of use cases muthignificant impact on effort. This is
also due to the fact that the cognitive theory aftimedia learning includes textual as well as
graphical cognitive channels in comprehension (&&ftcal., 2010a; Ricca et al., 2010b).

3.2 Product engineering

Possible developments of products and their enmen can be analyzed and determined
through product scenarios. They are used to ideptfential prospective fields of application
and requirements toward technologies resulting ftioat. The outcome of the product scena-
rios is a robust product which meets the currequirements and can be adjusted to possible
developments in the future. Product scenarios dherebe specific or general, whereas the
specific type is used for designing a definite doconcrete supplier and the general type is
applied when general designs or courses of actiora foroduct are demanded (Paul, 1996;
Gausemeier et al., 1996).

This section presents established scenario appgedohthe domain of product develop-
ment. These approaches are rather sophisticatepracéss-driven, compared to the solution-
oriented scenario approaches in software engirgerigsented before in this research.

Scenario approach by Gausemeier
A scenario approach for the development of prodigatiescribed by Gausemeier et al. (1996;
1998). According to this approach, the developnadra product is always associated to a
market for which product goals can be determinedsdsnario management. Furthermore,
future-robust product strategies can be developekei goal is already defined or known.
Scenario projects follow the five stages: scenpréparation, scenario field analysis, scenario
prognostics, scenario development, and scenansfer Each of these stages requires or
delivers data elements that are important or esddot the creation of a product scenario.
Since this section focuses on the form of expressfcscenario approaches, the scenario de-
velopment is the relevant phase with the scenaszription being the point of interest.

The scenario description is divided into two pditiglist of characteristicand theprosaic
formulation of the scenario¥Vhen developing the lists of characteristics,rédevant projec-



tions for the description of a scenario are filtefim the pre-scenario catalogue. These rele-
vant projections of a scenario, called charactesqsimilar to key factors), are collected in
lists of characteristics, which are complementechbmcritical characteristics. Two types of
characteristics can be distinguisheddiatinct characteristiof a scenario uses only one pro-
jection of a key factor for describing a scenaha. alternative characteristichowever, re-
quires multiple projections of a key factor. Thebsstinct and alternative characteristics are
then documented in the list of characteristics.

The list of characteristics offers the scenariatwea framework for the scenario descrip-
tion. Scenarios can be described in a way that@iylwho was not involved in the scenario
creation or does not know the different future petipns is able to understand it. The scena-
rio descriptions are written down in natural langgialt is important to consider the type of
scenario that is desired (situational scenarioscgss scenarios, etc.) and its attributes when
describing it. Also, the coherences between thegodar characteristics of a scenario should
be mentioned. The description can be extended dydintification of disruptive factors or
events, robustness, and sensitivity analyses, aciddes when the description is of large
scale summaries (up to 40 pages) and cross reésemght be appropriate.

The third component of a scenario description & hikadline. It is an important element
serving as a summary and arouses interest forcdrgago. An example of a scenario descrip-
tion, according to Gausemeier (1996; 1998), is shiowFigure 5.

Scenario I: Human-centered age

List of characteristics

1 A Event shopping Distinct characteristic
4 B: External quality assurance Distinct characteristic
7 A New fields of application for BZV Single alternative

B: Stagnation and decline Single alternative
12 B: Extensive specialization Distinct characteristic
18 A.  Priceincrease Neglected

B: Decreasing or constant prices MNeglected
19 B: Human banking Distinct characteristic

Description of the scenario

The people in a human-centered age are facing a worldwide decline

of mass factors: a break-up of mass markets, mass culture, and mass
communication comes up:

- The mass markets of the industrnial age will decompose to smaller
segments, which are very directly influenced by the people of the
post-industrial society [34A]. Through a consequent enforcement
of the "Sustainable Development” concept [37A] environment and
growth are harmonized.

Figure 5: Example for scenario description accordig to Gausemeier (1996)

Scenario approach by Paul
Paul (1996) embeds the scenario approach for prathwelopment into the context of busi-
ness and technology scenarios, where each sceagpaadnteracts with the other types. For



example, product scenarios demand robust technottepeloped by a technology scenario,
and vice versa. Since this section focuses on ptostenarios, a detailed description of the
other business scenario type is disregarded ap .

After a business scenario with the request fortarédrobust product has been developed,
the product with the highest strategic relevancetbae filtered out and selected. This can be
done with a technology-market-portfolio or by idénnhg the level of innovation, differentia-
tion, etc. A company-specific delimitation of theoguct, i.e., how wide or narrow the prob-
lem statement is comprehended, is a first impod#eyn of the product scenario development.
A question which has to be considered here wouldHb@w similar or related are the compo-
nents, and can they be represented by one scemasi@ multiple scenario depiction better in
terms of information quality?” The results of theguct scenarios are various development
possibilities of the product’s environment, e.garket, customer, and technology develop-
ments. These development possibilities then seti¢hgands towards the product, of which a
robust product is generated. The robust produdiynm can determine demands to the busi-
ness strategy and the technology.

The features of a product are realized throughtéicbnologies used for it. Technology
scenarios within the scenario-driven product dgwalent are needed to consider all the tech-
nologies related to the product and their cohernbre order to develop these promising
technologies the functional structure has to baterce By drawing a functional structure tree,
the main purpose and main function is decompostm sab-purposes and subtasks. This
structuring is continued until concrete solutiorpagaches and elements can directly be as-
signed to the single functions, where possible [sgere 6).

Product ,
Main
function

3 4
l Sub-function Sub-function lSub—funl:tiDn lSub—funl:tion

1
2.1 2.2 2.3
Sub-function Sub-function Sub-function

Solution
approach
2.3.1

Tl

1

Solution Solution
approach approach
2.1.1 2.2.1

Solution
element
2.3.1.1

Figure 6: Example for a functional structure (Paul,1996)

The solution approaches, i.e., the technologiesambined with each other in a way that
the superior functions are fulfilled. This combioatis continued successively until the over-
all function is achieved.

Subsequently, the product scenarios and their Ipbgsifunnel have to be adjusted if
changes in the development of the product occutuedto the possible product characteristic.
Only those generated possibilities of product zagilon are chosen which also deliver robust
products under the changed circumstances. This sneaducts that lead to success in all



given product scenarios. The rudimentary processtha outcome of developing product
scenarios are shown in Figure 7.

Scenario |
positive

Market developments
E> Customer development
Technology development

Chances/
risks

Scenario ll

negative .
Requirements toward

™ " Time
Today Future technologies and business

strategy

Figure 7: Result of the product scenarios (Paul, B%)

3.3 Service engineering

Scenario approaches are particularly helpful inftblkel of service development processes.
Their broad and divergent nature of alternativevgiéelps identifying uncertainties and their
driving forces, supports managing them, and enabl@sagers to make informed decisions.
Scenarios are also incorporated for managing tskproviding decision makers a broader
view for evaluating impending decisions (Ahn & Slar#t, 2001). Since formal planning and
forecasting methods have proven dissatisfactory,ube of scenario approaches became a
widespread and popular planning method in the sedomain (Phelps et al., 2001).

The following section presents the Service Bludprnscenario approach in the service
domain.

Service Blueprint

Service Blueprinting (SB) is an approach to viszelservice processes in an objective and
distinct structure of service systems. Therebydiffiérent stakeholders of the service are able
to understand and handle it impatrtially, regardtdgheir roles or their individual perspective
(Zeithaml et al., 2005; Shostack, 1982). Apart froewealing weak spots in the service
process, the SB can also be used to support thedogerent of new market potentials and to
test the quality of a service (Meis et al., 20¥)cording to our definition, a service blueprint
allows for the description of a service scenari@ g®ssible set of events that might reasona-
bly take place.

The Service Blueprint is divided into a horizoraals to show the chronological sequence
of events conducted by the service customer andehace provider, and a vertical axis to
distinguish between the different fields of acti{@itie? & Kleinaltenkamp, 2004). The fields
of action are illustrated by different swim lanekigh separate each field into two service-
relevant areas.

The'line of interaction’ separates the customer processes from the supphegsses, and
represents the direct interaction between thossrdlh€eline of visibility’ separates the visi-
ble front end processes from the invisible back smgplier processes. THee of internal
interaction’ distinguishes between the supportive processgsaviding the employees the
required functions to deliver the service and thasible activities of the back office. Since
support activities are conducted by employees witltustomer contact, they require an ‘in-
ternal interaction.” Thdine of order penetration'separates the integrative disposed, directly
customer-induced activities, the service creatiooc@ss, from the autonomously disposed,
customer-independent activities, the service p@kptocess. Thédine of implementation’



separates preparation activities from facility \tigs. Preparation activities are conducted
autonomously by the supplier and serve to plan,agenand control a specific service
process or multiple related services. Facility \atiéis are logically and chronologically in
front of the preparation activities and deal witle tsourcing of potential and consumption
factors (FlieRR & Kleinaltenkamp, 2004).

Apart from these lines combined with the time digien, all main functions of the service
must be identified. Input and output factors muestshown and errors, bottlenecks, etc. must
be handled. Finally, key figures like standard exien time and standard deviation are indi-
cated in the blueprint in order to define the degrevariation where the consumer’s percep-
tion of the overall quality and timeliness is net affected (Shostack, 1982).

A blueprint’'s form of expression can be done inamas notations. The ‘standard notation’
(Fliel3 & Kleinaltenkamp, 2004), follows the notatiof flow diagrams, the modeling of cohe-
rences and sequences of single activities (an eeasge Figure 8). Other alternative nota-
tions are Gantt charts or event-driven processnsh@PC) (Meis et al., 2010).

Line of interaction Req“irle"."em SES— Explainingand | .. Negotiating |..
analysis negchgtlng price, contract
solution
&
Line of visibility
Llne 0' |mema| |nleract|0n -u---un---u-uuu-uu-u-u--' A R N NI NN R EEEEE
Fist draft and modification - Calculation
of the technical solution
F 1 'y 'y
| Project management |
Line of order penetration ; ! E
Data base [ Data base of prices |
of farmer
solutions [ Moduls I
Ling of implementation
| software J | Technical solutions | | staff |

Figure 8: Service scenario of a simplified acquisiin process (Flie3 & Kleinaltenkamp, 2004)

3.4 Data classification of scenario approaches

This section gives a tabular overview of the scenapproaches described above. As men-
tioned earlier, the focus of this research andutsome are result-oriented rather than on the
procedural aspects of different approaches forae@planning. For this reason, all relevant
key data elements of the respective approacheshemrecollected and noted in the table.
Additionally, the form of representation has bessigned to the data elements.

The overview of different methods for scenario piag can be used as a kind of toolbox
or framework for users and innovation managersh\iis collection at hand, methods for
customer integration, such as communities or wargshcan be planned and implemented in
order to repeatedly produce unambiguous and compteEnarios which can seamlessly be
transferred into companies’ internal developmentesses. The collected representation of
data elements in this section allows for a quic&resew of required or expected outcomes of
a scenario planning process (see Table 4).



Software Development Product Development Service Dev.

Scenario Scenario

Use case Mockups/ Product scenario Service

approach by e approach by

Attributes/ approach
Bruegge/Dutoit Gausemeier

Data elements
Actors
Functions
System/product boundary
Relationships
Scenario name [ headline
Scenario description

Entry condition

Exit condition

Quality requirements
List of characteristics - - - TA
Type of characteristic - - - TA
Opportunities/Threats - - - - - T
Information design - - G T
Mavigation design - - G, D
Interface design - - G
Hierachical menus - - G
Menu system - - G, L
Dummy pages - - G
Data items (color, size, etc.) - - T
development possibilities - - - - T
solution approaches/elements - - - - G, T
technologies - - - - G T
adjusted possibility funnel - - - - G
Logic and time flow - - - - - D, G
Input/Output functions - - - - - G
Errors, Bottlenecks, etc. - - - - - T.G

approach by Paul Blueprint

fn)
-
—
Ve |o e e

== |4|o|o|o|o
-
—

Standards and Tolerances - - - - - T,G
Activity type - - - - - T
Swimlanes - - . _ _ T.0

T: (Structured) text, D: Diagram, G: Graphic, TA: Table

Table 4: Data elements of described scenario technigs (own table)

Table 4 summarizes all data elements of the samnhéinat developers can achieve from
each scenario technique. This can be used as @edspport for an appropriate scenario
technique by providing an overview of the resuliserves as a basis for describing the un-
derlying data elements of scenario techniques Bo@sacomparing different techniques. The
table and data elements can be used by other autholassify and describe additional scena-
rio techniques.

4 Summary and further research

This paper deals with the issue of integrating@ustrs in innovation processes in a compre-
hensible, formalized and manageable way. Therefeeepresented scenarios as a technique
for the communication between customers and deeedoplong the R&D process. The pur-
pose of this contribution was to provide a basidaratanding of scenarios by outlining scena-
rio definitions, classifications as well as reprégaéions. The presentation of a theoretical sce-
nario foundation as well as the given overview arsteng scenario techniques from three
innovation domains - product, service and softwdaeelopment - serve for a better under-
standing of scenarios as a way for communicatidwdsen customers and developers. This
overview can be used as a kind of toolbox or franr&wor innovation managers. With this
collection at hand, methods for customer integratiach as virtual innovation communities
or workshops can be planned and implemented inr dodeepeatedly produce scenarios as a
description of a possible future or of possible&et¢vents that might reasonably take place,



which can be transferred into companies’ interre@leiopment processes. One the one hand
scenarios foster customers’ creativity and alloenthto articulate needs as well as possible
solutions. On the other hand scenarios make ieeé&si developers to understand the needs
of their customers and what they expect.

We focused and also limited our contribution toample of six common scenario tech-
niques. The presented classification structure keweffers the opportunity to further re-
search to extend this exemplary collection in otdeprovide a more extensive collection of
scenario techniques. As a basis for further rekemrt¢he innovation management's field of
handling user input and integrating it into R&D pesses, this paper can also be picked up to
investigate for example practical implications oésario types on the choice or development
of customer integration methods and associated.téolthermore relations and dependencies
between the given definitions, dimensions and aepayameters could be explored in detalil.
Another perspective for further exploration coule the combination of different scenario
approaches in order to create new possibilitiestfcturing and presenting outcome. This
can for example be done based on those approacks=nged in this research by integrating
the respective data elements with each other ore general, by joining textual, graphical,
and diagram elements. Another conceivable optioretime this paper’s design framework
for scenarios is the comparison and evaluatiomefdifferent scenario approaches regarding
their applicability for specific task.
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