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Abstract

Globalization and the use of technology call for an adaptation of value creation strategies. As the
potential for rationalization and achieving flexibility within companies is to the greatest possible
extentexhausted, approaches to the corporate reorganization of value creation are becoming
increasingly important. In this process, the spread and further development of information and
communication technology often provide the basis for a reorganization sso@mpany value

nets and lead to a redistribution of roles and tasks between the actors involved in value creation.
While cooperative, decentralized and seffyanizing value creation processes are in fact being
promoted, the associated potential for dde@ment and production engineering is being
underestimated and hence not implemented sufficiently. This contribution will introduce a value
creation taxonomy and then, using its notion and structure, describe the emerging transformations
in value creatioron the basis of case studies. Finally an adequate framework for analysing and
configuring value creation will be presented.

1 Introduction

Every year Time magazine elects its Person of the Year. In 2006 the decision was made in
favour of A ¥nouw appliedltgeverybotyibecauke each individual in our
interconnected world is increasingly being put in the position of codesigning the future in
practically all fields of life. However, this ability does not only extend to the production of
information and knowledge, as is indicated by the common and sometimes overworked term

of the Ainformation and knowledge societyo.

patterns can be detected that represent an increasingly collaborative and yet dmzentral
and individualized type of production.

One example of this is the US company Local Motors, which succeeded in bringing an
automobile to production maturity by using open source principles [2]. The vehicle

concerned is an offoad racing car which &lso authorized for street use. The design of the
exterior and the selection of the majority of assemblies were achieved by the company
collaborating with interested and committed volunteers. Assembly of the vehicle is taking
place under the direct sup&ion of company staff by the customers there self in one of the
Local Mot ors fAmicrofactorieso. TFime company
employees but more than 6,000 members in the web community. Technical documents are
placed under an Open Soeraence [3] in order to facilitate the transfer of data and
participation in the further development.

Other examples of the open source development of physical goods are the projects of
Fab@home [4] and RepR#]. In both projects 3D printers were demeéd independently

of one another on the basis of open source principles. The Fab@home machines can be built
from commercially available components or be purchased as a construction set. In the
RepRap project, a heat ed anmlativetmotiorgandhteea d 0, t
software for the appropriate PC control system were developed by the web community

itself. Parts list and design drawings are available on the respective project websites and they
enable anyone to participate in the developmenserit for themselves.

In connection with the Time award, the examples show an extreme form of the continuing
transformation of value creation. This transformation process can be described by using the notion
of a value creation taxonomy which is intrashd subsequently. Chapter 2 gives then a structured
overview of aspects of this process which can be seen as transformation to a bapt@conomics.
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Based on that initial observation a systematic empirical investigation was undertaken by the
authors whichis outlined in Chapter 3. The outcome of that investigation constitutes the theory of
openness described in Chapter 4. Using the value creation taxonomy once more in Chapter 5 the
empirically identified drivers will be put into a framework of value cr@atonfiguration, that leads

to the Open Production model to be introduced in Chapter 6.

The basis for this work is a value creation taxonomy which is constituted by the structures,
processes and the object of value creation. These three central esnage subject to lasting
changes, the cause of which can in turn be found in technological change. Key criteria here are
further developments and the spread of information and communication technologies as well as

production technology (ciFi gure 1).

Globalization
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Fig. 1 Drivers of transformation and factors of influence in value creation taxonomy

The transformation fronvalue creation structuresan firstly be attributed to globalization 8.

The spread of 1&C technologies and the accompanying fall in transactgis means that the

benefits of widely dislocated value creation activities are increasing, which is permanently changing
the relations between the actors operating worldwide. However, as the pressure of competition
increases, this is also being accomigal by a potential expansion of sales opportunities. Secondly,

Ly AYONBIF&AS Ay G(GKS AYLRNIFYOS 2F G(GKS Odad2YSNDRE |
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due to an evetbetter access to 1&C technology and networks which become means of production

in a broader sense. Therefore the value creation and production can not longer be seen as bounded
to a company domain. It is no longer possible to achieskea demarcation between the domains

of customers and producers as can be seen in the example cases above (e.g. development and
assembly by customers).

The transformation of th@alue creation processestems immediately from the influence of the
valuecreation structure. The need for individualized products and globalization thus calls for
changeable production systems and processes. In addition, the number of actors involved in the
value creation process is increasing. Coordination of these actors pd&ee less through
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hierarchical organizations than through other mechanisms. With the decreasing importance of
conditions of time and space, the value creation processes are increasingly based on interaction,
collaboration and selérganization [9] of tk actors distributed worldwide.

In relation to thevalue creation artifact three essential aspects of the change can be identified.

Firstly, customers are increasingly demanding individualized products and services. This involves an
additional challenge for the manufacturer. Secondly, the ratio of intangible to tangible com{®one

of the product is rising, which among other factors can be attributed to the increasing importance

of software and service components. The third aspect is closely linked with the second. Here the
issue concerns the property rights constellation of adue creation artifact. While the benefits of
regulated exclusive property rights are accepted for physical goods, this acceptance requires a
revaluation in the case of goods with an increasing intangible or informational character as

software (e.g. Opeource Software) or encyclopaedias (e.g. Wikipedia).

2 Bottom-up economics

The transformation in the three core areas of value creation taxonomy is leading to new patterns of

Bl tdzS ONBFiA2YyI 6KAOK OFy 0-82)a 820¥% ¢ Rlifeiisla dzpRENJ (1 K S
essentially in its structureelated and processelated character from industrial production, which

represents a manifestation of tegown economics.

Bottom-up economics is characterized by a fusing of production and consumption, by distributed
structures and processes and by collaboration as the most intensive form of interaction between
actors. In all areas of value creation, such as research and development (e.g. user innovation, open
innovation), production (e.g. crowdsourcing, production netls, mass customization) and

marketing (social commerce, viral marketing, collaborative filtering), signs of this paradigm change
are to be found. Essential features of bottarp economics in relation to the underlying value

creation models, organizaticand production structures as well as the essence of the work will be
explained in the following subsections.

From providing to co-creating value

UEDA et al. describe the transformation in value creation using three value creation models [10,11].
Whilethed LINE GA RAY 3 @+ fdzS Y2RSt¢ Aa FLIWINRBLNARFGS F2N R
GF RILIWGAGS @I fdzS Y2RSté¢ Aa o0SUGGSNI adAGSR 2 RSaONJ
AYONBLIFAS Ay (KS-ONBURAINIASYy @3 f HdFpecthvddRiechdee OF y 0 S
(Figure 2) 1011,
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Fig. 2 Value creation models according to UEDA [10,11]

The providing value model describes closed systems. The value of the artifact is defined by
customers and producers independently of one another and the environmental behaviour can be
determined precisely in advance. The problems that occur in this moaglba regarded as
optimization problems. The model can be transferred to mass production and the provision of
routine services.

Although the value for the customer and for the producer can be defined in the adaptive value
model, the environment is shapday changes that are difficult to predict. The system concerned is
therefore partially (with respect to the environment) open. This type of model can be used to
consider problems that may be regarded as adaptation problems. It can be applied, for example, t
a customeroriented, partially individualized production.

In the cocreative value model, the values for producer and customer cannot be determined
independently of one another. Furthermore, poor predictability of the environmental behaviour

and of the argets and needs of customers is assumed. The interacting roles of producers and
customers cannot be distinguished with relation to value creation. Here the range of value creation
extends to all areas of the value system. A large number of the valugamgzgtterns under
observation (e.g. collaboration of producer and customer, user innovation, allowing access to
product data) can be explained better with the-caeative model than with the models described
previously.

From mass production to interactive value creation

Classical industrial organization is geared towards the central idea of mass production. Accordingly,
the application of certain methods, such as the separation of planning and executive activity,
standardization, specialization, divisiohlabour in the organizational structure, hierarchical
structuring and strictly formalized communication, play a key role. At the focus of production
engineering are the rationalization of the production of merchandise and hence the systematic
perfection d the manufacturing processes [12]. The model of mass production has at the same
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time advanced to the prevailing paradigm in the design and management of production systems
[13].

However, mass production can only be regarded as an ideal model under aentaiitions. These
include uniform production independent of external influences, which in turn calls for
homogeneous mass markets in the long term and a stable demand. The transition to the
information age has, however, promoted the removal of these aggians.

The concept of interactive strategy represents the starting point for the scientific discussion
concerning interactive value creation which results in-@valuation of the relationships between
the actors involved in value creation [14]. Togethdth the application of modern production

principles [15] (chi g ure 3) it forms an integrating strategic approach for the design of
future value systems that correspond to the present and future requirements.

Fundamental technological, economical andiabchanges have led to a change in the prevailing
market relationships for the benefit of the customer. The increasing wish for individualization and
the discontinuous demand behaviour associated with it, together with the increase in complexity of
expeded services represent new challenges for producing companies. Such challenges can only be
managed through structural and strategic changeability, an extension of the range of services and
intensified cooperation (particularly with customers).

Only the ceation of a value constellation is able to guarantee competitive success in this
environment of increasingly complex and dynamic processes of development and production. All
relevant actors have to be interactively incorporated into this, which demandparation from

the in.company realization of a static chain of values as defined by PORTER [16].

The reality resulting from the transformation described can no longer be managed precisely with

GKS SEAalGAY3I aOf 2aSRE dzy R StiNdsusteryishas tifiepre@duisitésiof dzS ONXB |
the logic of mass production have in many cases become obsolete. The consequence is the need for

a redefinition of the object under consideration, namely that of production sciences, which takes

into account the premiseof a changeable, open value creation.

Logic of industrial mass production Logic of ,modern® production
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Fig. 3 Transformation in the logic of production (cf. [15])

Inclusion of actors from outside the factory respectively the company domain in examinations of
production science is in fact already being demandedRiyF5[17] but has not yet been given
sufficient consideration. In the following, the term production system has therefore been replaced
by value system as this is based on the necessary broader understanding of a system in which the
complete value creatioprocess can be described.

Decentralization of labour and production

The far reaching changes of culture, structures and processes in economics are also leading to a
transformation of (acquisition) work with immediate effects on the production organizti8h As

a result, the terms of crowdsourcing [19], commeébased peer production [20] and prosumerism
[21] are being used to describe a trend towards-seffanizing, decentralized and cooperative
networks of individuals whose economic potential is diiffi to assess. Crowdsourcing stands for

the increasingly important phenomenon of Interrgtipported outsourcing of problersolving and
production processes to a large number of individuals. Comrbased peer production
encompasses the necommercial, cdhborative provision of services, the starting point of which
can be found in oped 2 dzZNOS a2 F 06 NB LINRBRdAzOGA2y d® ¢KS GSN¥Y alLd
who is at the same time a consumer and producer united in a hybrid role and actively contributes
to the production of a good (e.g. in the form of personalization).

Two essential drivers, automation and intense networking both in the private sphere and in

employment, have permanently changed the nature of labour. The extent of physical employment

isdecred Ay3d ¢6KSNBlFIa aly2¢6fSR3IS 62N)] SN&aledl NE 6502 YAy3
GO2IAYAGIENRIGE KFra Ada 26y YSIyada 2F LINRPRAZOGAZ2YY 1)
forms the majority of the employed population in western societies [22]. The nuwit@ionolithic

workplaces to which occupants have to report every day is falling [18]. Employees, for example, no

longer work in a traditional office but at home or another location. Teams will organize themselves
spontaneously and dedicate themselvesit@fl assignments. Consultant relationships could

become a prevailing model for labour conditions. During the course of this decentralization of

labour, an increasing part of value creation will be assumed by individuals, trengatyed,

individual entr@reneurs and small and mediugized enterprises instead of large companies or

corporations [18].

The characteristic distinction between the domains of production and consumption of industrial

society is dissolving. The passive consumer is developingin® 8 NJ Ay 3 Odza G2 YSNE ®HOB
prosumer [21] as a hybrid social figure in value creation. In addition to their own production,

prosumers are increasingly providing productive services in this process, which represent a utility

value not only for themselves btor others as well (e.g. user innovation, customer to customer

adzLILR2 NIIod !''a | NBad# 4 Odzali2YSNAR |yR SYLX 2eSSa | :
becoming an important subject matter in the value creation configuration.
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3 Case studies

In order to systematically develop a fundamental understanding for the transformation in value

creation, an explorative research approach has been chosen in the form of case studies. The aim

here was to identify new patterns and causal relationships as wetl aonvey a holistic image of

the value creation configuration in form of a heuristic framework [24]. On the basis of more than

100 scientific and practically oriented publications, 38 different cases of interactive value creation

were identified and ingstigated. The result of the empirical investigation can be represented in the

F2NY 2F |y lylfeara YIGNRE 6AGK GKS Gg2 OFGS32NE
@l tdzS ONBLIGA2Y (lE2y2Y@ésy 6KAOK Klprabsso SSy RS@St 21
(Fl gure 4). Afirst step (A) contained the arrangement of the selected cases according to the

GellS 2F 204aSNIBSR aySe¢ LI GGOGSNya Ay (GKS @t dzS ONBI i
considered in the value creation taxonomy were roughly defiegithe categories represent a

very coarse division, a more precise definition took place from which it was possible to provisionally

derive the drivers. The case categories were adapted (C) on the basis of this taxonomy and the

specific drivers. Inthe\fy | £yl f @8&dAa YFAONREZ (GKS F2tt26Aay3a OF
Ot dZaAiSNBRé RAYSyaizyay

9 cooperation networks (e.g. Boeing, Magna, Foxconn, Lifan)
1 idea marketplaces (e.g. Yourencore, Innocentive, Yet2.com, Innoget)
1 open design projects (e.@pen Source Green Vehicle, OSCar, RepRap, Fab@home, Openmoko,
Local Motors)
1 mass customization (e.g. LEGO, Spreadshirt, Threadless, Mi adidas, eMachine Shop) and
1 crowdsourcing/user innovation (e.g. IBM, BMW, DELL, P&G, SAP).
LY G(KS aSO2yR2ZMRAYSyaAR 2 6da$ 68NMB GA2y (FE2y2Y&é (F
spheres of influence in value creation taxonomy:

1 value system structure

9 value creation process and

9 value creation artifact.

As the final step (D), in efforts to scale the levels of theviddal drivers differentially according to

each case, an evaluation was carried out using asti@ge ordinal scale.

The identified drivers and their levels of intensity describe the new logic in value creation
taxonomy, which can be characterized as apess. Through the allocation into spheres of
influence, they can be linked to form a heuristic framework that provides the foundation for the
subsequent construction of a theory.
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Fig. 4 Concept of analysis matrix of the case study

4 The theory of openness

Openness is interpreted according to the understanding that applies here in terms of system
theory. Consequently, it concerns one of two system conditions or one of two types of systems. In
contrast to a closed system, an open system is distinguibgetle fact that at least one of its

elements is involved in interactions with elements of another sys(lEhg ure 5.

Closed Systems Open Systems

System A System B System A System B
= el ( 7
< -

Fig. 5 Open and closed systems

As organized social systems are always in interactive relationships with surrounding systems, they
canin principle be viewed as open systems. Reasons of simplification meant that in the past it was
customary to characterize companies and production systems as closed systems. However, at
present this simplification leads to a situation in which the deaigth management of systems

does not produce satisfactory results. Through changes in the environment, the required openness
is increasing and no longer remains negligible. Openness is therefore not a completely new feature
but an inherent system property #t is becoming increasingly relevant. In this sense, openness
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describes the ability for interaction with other elements and is at the same time a prerequisite for

thelongd SNY @Al oAt AGE 2F aeadsSvyao /2yaSlidsSyidtes ! [ wL
systems do not have to be considered in isolation in terms of their internal structure but

Fdzy RIFYSyGartte Ay GSN¥ya 2F GKSANIAYGSNIAY(1TAYy3I Al
YEYFISYSyld wXeé¢ GF1S5Sa LXFOS al & | akORaydalimuly G | R LIG |
faceted and dynamic environment with the aim of permanently being in a fluid equilibrium with
a20AS0&dé OHPB

The spread of information and communications technology as well as production technology and

the accompanying networkingpgether with the increasing interaction potential demand a

strategic, structural and procedural opening in form of interactive value creation. This is
aeyz2yeyvyzdza oA0GK GKS OfFAY GKIG aySig2NylAy3IE YR
correspnds with reality, the result for companies is that a rational approach demands a change of

the two activities at the same time and in the same direction. However, as the increased

networking that delivers the growing potential for interaction is an exageninfluence, the only

logical consequence for companies would be to pursue more intensively a strategy of openness.

5 Openness in the context of value systems

Using the empirical findings, it was possible to concentrate the drivers identified in the valu

ONBlI GA2Yy O2yFAIdzNI GA2y AyiG2 I RAOK2G2Y2dza &4eaiGSy
as the two contrasting poles of meaning. As a result of the conducted empirical investigation the

theory of openness derives from the observation that, amtrgcurrently prevailing conditions in

the business world, more open approaches to the configuration of value creation are acquiring

greater importance than the more closed approaches. Here the spheres of influence of value

systems can be subdivided intloet categories of value creation structure, architecture of the value

creation artifact and value creation process.

Openness of value creation structure

Two aspects are considered with respect to the openness of the structure of value systems. Firstly,
it is necessary to examine the relationship of the system to the outside, which means defining the
position and porosity of the system boundary to its surrounding systems (position, number,
permeability of interfaces). Secondly, the inner structure of valgesys can be investigated in

terms of whether they satisfy the requirements of openness. Consequently, the drivers under
investigation are differentiated into the spheres of influence of intraorganizational (Communication
culture, Organizational structur€onfiguration, Changeability) and interorganizational

(interorganizational coordination, Networking, Role dynamics) opeanigU re 6).
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Category Sphere of influence Driver Characteristic value |

Closed — Open

-

Communication culture

Organizational structure ]
Hierarchic Heterarchical
"Adhocratical”

Organic
i Configuration J
Intraorganizational Modular
Fractal
Value system Changeability
structure Low High
Interorganizational Interorganizational
coordination Hierarchic Hybrid Market based
Networking
Bilateral Virtual network
cooperation
Role dynamics
Static flexible Dynamical

Fig. 6 Openness of value creation structure

Openness of the architecture of the value creation artifact

In additin to the value system structure, the object of value creation itself, the value creation
FNOAFFEOGE KIFra GKS LRGSYdGAlrt G2 6S RSaA3aySR Ay |y
differs from a natural system in a way that it has been consgiarsikated by humans for a specific

purpose. Correspondingly, a value creation artifact is the result of a value creation process. This is

always a combination of tangible and intangible constituents. The architecture of such an object

extends over the sphres of influence of structure and functioFd g ure 7). While structure

(with its drivers: Granularity, Modularity, Property rights structure), which can in turn be classified
as property rights constellation and physical structure, tends to be regardéataseans to an

end, the function (Modularity, Property rights structure, Type of product/service) tends to be linked
with the actual defining purpose. Openness in relation to the physical structure of a value creation
artifact results from the bundle ofrpperties of granularity, modularity and complexity. The

property rights constellation assumes a key role in the design of the value creation artifact. It is
decisive in the opening of the value creation process. Similarly, the type of service provides
information on the openness of the value creation artifact and hence on the potential to be
produced in an open value creation process.

\ Category | Sphere of influence | Driver [ Characteristic value

Closed A— Open

. r v
Structure
Modularity 4 v !
Low High
Architecture of
artifact :
Property rights f } |
structure Private goods Public goods
a
[ H | g
Type of product/service Product servi ¢ tion-
s roduct service o-creation-
Product or service systems experience
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Fig. 7 Openness of the value creation artefact

Openness in the value creation process
The degree of openness in the valcreation process is determined by the value creation strategies

and activities of the actors in the value creation proceEstg ure 8). open value creation

strategies focus customer benefits by means of an individualized offer. The identified drivers here

FNB a/ 2YLISGAGADGS adGNIrGS3Ieédsr a/2YLISHGAGABS | ROEYGLI
synergies through cooperation with other actors and allows for at least partial decommercialization

of traditional business areas in order to be able to achieempetitive advantages which can be

Y2y SGAT SR Ay 2 (dtiviy ada/sBodrid key datedory, ith/tHe identified drivers

G2 ARGKE | YR d&ativibhdishapes thefopenries of@@ value creation process and

includes all the activiéis and actions (cactions) between actors aimed at maximizing value

creation.

The existence and spread of interactive value creation substantiates a reality that can no longer be
registered by existing models for explaining production or value creattmscdmpanycentred

models that currently provide the basis for description, explanation and decision were developed
for system states that in the meantime have to some extent become obsolete. In contrast, Open
Production represents an adequate framework &xplaining and designing interactive value

creation systems that is commensurate with the current and future requirements. It is based on the
theory of openness.

I Category [ Sphere of influence Driver | Characteristic value |

Closed — Open

Width
of the co-activity N Y Y
N - Low High
Value creation activities Bilateral Mass...

Depth N
of the co-activity !

: 1
t 1
C dination Ci P i Co i
Value creation (integ (par ( on)
process
Competitive strategy , + 1
@ Competition Coopetition Cooperation

Competitive f N 1
advantage Unique hybrid
Business Model }

Closed source Partial Open source
de-commercialization

Value creation strategies

Fig. 8 Openness in the value creation process

6 Open Production

The Open Production fraework provides the instruments for designing value creation at the
normative, strategic and operative level against the backdrop of a mission statement for openness.
It is based on a combined view of production from business administration and enginaspects

(cf. [26:28]).
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Starting from a new understanding of value, value creation and value systems, openness represents
an important attribute of future structures and processes in production. Here openness is

expressed firstly in the structures of valgystems and value creation artifacts. Secondly,

collaborative forms of development, production and marketing represent the openness of the

value creation processes. Here theaeative model offers the orientation basis for implementing
openness in prodction policy [10].

A considerable difference to the traditional view can be found in the fact that the system boundary
of the value creation system is not congruent with the boundary of the company domains and

instead, a common company and customer doneiists FI g ure 9). The value system is

also embedded in a social, technological, economic and ecological surrounding system, which
results in certain constraints for the design of value creation being defined exogenously.

From the viewpoint of the entregneurial actors it is now necessary to consider two essential

FaLSoda 2y GKS oFraira 2F 1y26fSR3IAS FTNRY (KS (KS2NJ
GAYyé¢ GKS @IFftdzS aeaidSYy FyR GKS ySOSaalNE OKFy3Sa
systems have to be adapted; secondly, the current perception and relationship to other actors in

the value creation system requires examination and where necessary adaptation.

Fig. 9 Value creation system embedded in its surrounding systems

Identity of entrepreneurial actors

Successful value creation configuration requires the potential of openness to be considered in all
three spheres of influence. The openness of the value system structure and the openness of the
value creation artifact form the basi®nly by this means will it be possible to achieve open or
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