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Abstract. Distributed innovation processes are considered as a new option to 
handle both the complexity and the speed in which new products and services 
need to be prepared. Indeed most research on innovation processes was focused 
on multinational companies with an intra-organisational perspective. The phe-
nomena of innovation processes in networks – with an inter-organisational per-
spective - have been almost neglected. Collaborative networks present a perfect 
playground for such distributed innovation processes whereas the authors high-
light in specific Virtual Organisation because of their dynamic behaviour. Re-
search activities supporting distributed innovation processes in VO are rather 
new so that little knowledge about the management of such research is avail-
able. With the presentation of the collaborative network relationship analysis 
this gap will be addressed. It will be shown that a qualitative planning of col-
laboration intensities can support real business cases by proving knowledge and 
planning data.  

Keywords: Distributed innovation processes, Virtual organizations, collabora-
tive network relationship analysis. 

1   Introduction 

Companies are forced to shorten and improve their innovation cycles in order to stay 
competitive in the global market [1] and [2]. A good example for a short innovation 
cycle in a new market segment shows the introduction of the iPhone. Apple was able 
to create from the scratch a world-wide successful mobile phone. The success of the 
iPhone is based on an attractive design, the concept of being permanently online and a 
new and innovative user interface technology [3]. The question is how Apple was 
able to manage these challenges successfully without being active in the mobile 
phone industry before. The approach in this case was to integrate experienced partners 
with complementary core competencies into a collaborative network. The aim of this 
collaboration was to design a new and innovative product by sharing and combining 
previously isolated and distributed knowledge. This successful example demonstrates 
the potential impact of collaborative networks on innovation projects. As unpleasant 
side effect, collaboration within innovation projects always includes an increasing 
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number of risks. Examples for those risks are the lack of synchronization due to the 
distribution of tasks and responsibilities, competing goals of the collaborating partners 
or the possible loss of intellectual property of certain partners.  

Having the benefits on the one hand and the risks of distributed innovation proc-
esses on the other hand, the question is how to exploit the collaboration benefits while 
coping with the risks. The principle of the Collaborative Network as new organisa-
tional framework has been introduced by many authors [4], [5], [6] and [7]. As a 
special type of the Collaborative Network, the Virtual Organisation (VO) represents 
the task specific, short term alliance between independent companies. Due to its tem-
porary character, the VO is the suitable collaboration type to create collaborative 
innovations based on identified business opportunities [8]. Here the analysis of col-
laborative relationships is a very important subject which needs further investigations. 

The paper proposes an approach to plan and to maintain the individual relation-
ships within a VO on an operational level, based on a quantitative characterization of 
these relationships. Specific attention will be paid to both the conceptual presentation 
and a basic mathematical representation of the approach. The application of the pro-
posed approach, the so called “Collaborative Network Relationship Analysis (CNRA) 
will lead to an improved operational management of distributed innovation processes 
in Virtual Organizations. Finally, the CNRA is evaluated in an industrial case of a 
Virtual Organization in the automotive supplier industry. 

2   Perspectives on Collaborative Network Relationship Analysis 
Supporting Innovation Processes 

Innovation management can be seen from two perspectives: While the strategic per-
spective covers mainly innovation strategy and innovation organization (Gerpott 1999), 
the operational perspective deals with the design and management of innovations pro-
jects. A lot of research has been done to conduct innovation processes on the operational 
level. Approaches such as the Stage Gate method [9], the Innovation Funnel, Fuzzy 
Front end [10] or Process Diagram [11] have been introduced to maintain mainly inno-
vation processes on an intra-organizational level. Distributed innovation processes in 
Collaborative Networks and especially in Virtual Organisations (VO) have been subject 
of several recent PHD thesis [12]. However the results are still in a nearly stage in  
comparison to the large amount of research analyzing intra-organisational innovation 
processes e.g. in multinational companies [13]. Additionally, most of this research is 
dedicated towards the optimization of the strategic perspective [14]. So far, an approach 
to better understand the operational issues of managing distributed innovation processes 
in VO is missing.  

The operational management of distributed innovation processes in Virtual Or-
ganizations can separated in early stage innovation phases (focus on ideas manage-
ment [15] and late innovation phases (focus on innovation project management [16]. 
Whereas the financial risks in the early phase are comparatively low, the management 
of distributed innovation processes becomes in later phases a decisive issue due to the 
increasing usage of resources and necessary investments. Consequently an approach 
is needed which both plans and controls the distributed innovation processes in the 
late phase.  
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Whereas the single site company as well as stabile Supply Chains or Extended En-
terprises led by an OEM do have homogenous and synchronized goals and motives 
within an innovation project [12], in VOs the objectives and interest of the partners 
are normally very divergent and heterogeneous due to the independency of the part-
ners. The distributed innovation processes in the Virtual Organization are based on 
the achievement of competing and synergetic objectives in the same time and the 
share of the related risks. 

Consequently, the understanding and consideration of heterogeneous interests of 
the partners (nodes) within the VO as well as the harmonization of these interests 
when setting up the relationships (links) between the partners are essential success 
factors of innovation processes in VOs. The intensity of the bilateral relationships 
between the VO partners needs to be designed according to the specific collaboration 
needs of these partners during the entire innovation project.  

3   Analysis of Collaborative Relationships 

The analysis of collaborative network relationships has been introduced with the de-
velopments of the social network analysis [17]. The social network analysis was fo-
cusing on quantitative approaches analyzing nodes and edges. Recently qualitative 
approaches have been developed to supplement the quantitative approaches. In the 
following sections quantitative and qualitative approaches will be described and po-
tential and limits will be illustrated. 

3.1   Quantitative Approaches 

The application area of the network analysis is very broad [18]. Especially the devel-
opments in the social network analysis led to many approaches (Wassermann and 
Fausst 1994) and a high number of tools [19]. Meanwhile business oriented study 
results are available focusing on the application of the methods of the network analy-
sis in companies [20]. The authors were analyzing intra-organisational networks from 
the BASF corporate group. A recent study discusses the analysis of ICT aspects in the 
Siemens Corporation [21]. Ellmann has analysed two indicators out of many in the 
framework of the quantitative network analysis. Specifically she has studied the den-
sity and centrality of nodes within a network. Consequently the methods of the social 
network analysis arrived in the framework of business management. In general the 
quantitative network analysis is divided into three phases: data acquisition, data repre-
sentation and data analysis [20]. Indeed there are different methods available to col-
lect, structure and evaluate quantitative data [22].  

The quantitative network analysis captures network structures by using mathematical 
calculations, which implies a very formalistic way of handling network relationships. In 
fact this has been the basis for a lot of criticism towards quantitative procedures of the 
network analysis [20]. Basically two points can be summarized: 

 

• Too Static: Due to the different measurement of various characteristics, the 
procedures of network analysis are able to construct networks in deep accord-
ing to their structure but content, and dynamics of relationships cannot be 
captured. Additionally, lacking consideration of context awareness seems to 
be a problem [23]. 
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• Difficult translation from experiences into numbers: As a matter of fact 
the quantitative description necessary to operational qualitative characteristics 
by using indicators is to a certain extent impossible. Indeed an actor which is 
acting a long time already in the network can be a layman considering net-
work analytic methods. But – and this is important – such a layman can most 
probably understand and translate the network behaviour due to his experi-
ence better than every network analyst. 

 

The quantitative methods for network analysis can be used specifically in those situa-
tions in which already a lot of knowledge about the behavior of the network is avail-
able. This knowledge can be used within a precise analysis leading to concrete results. 
Additionally a narrow and precise research question should be formulated to make it 
understandable. In case of rough investigated research fields and non precise research 
questions the quantitative methods and not recommended. The research field should 
not have many explorative elements. 

3.2   Qualitative Approaches 

Indeed it is a question of the massive criticism towards the quantitative network re-
search that qualitative network analysis is getting increasing attention. In comparison 
to quantitative approaches the usage of qualitative approaches is still in its beginning. 

Qualitative methods for network analysis aim to transfer the layman theories of 
members of the virtual organisation about relationship constellations in the network 
analytical outward perspective. Exactly this transfer can be seen as the main objective 
of qualitative network research methods. 

When it is made possible to interpret the actor’s behavior in networks for outsiders 
in a transparent manner, then the network analysis touches ground, which were closed 
so far [23]. For this reason the qualitative network analysis can give direction for the 
network analytical research in general. Instruments which can capture and analyse 
both dynamic and temporal changes in the network can be seen as biggest conceptual 
challenge for research. The qualitative network research offers opportunities for doing 
this [18]. 

The qualitative network analysis can in the same manner as for the quantitative be 
divided in data acquisition, data representation and data analysis. The main difference 
lies in the kind of instruments and the respective questions. Naturally the qualitative 
network approaches are analyzing different instruments focusing less on mathematical 
accuracy but more on gathering and understands layman theories. 

A nice overview about more qualitative tools for network analysis can also be 
found at [19]. Additionally, Hollstein [18] discusses the whole range of tools. 

In order to achieve transparency by using qualitative research methods, the net-
work researcher must enter the subsurface structure and the social reality of the net-
work actors. This complex task gets even more difficult, because there is no common 
language between network actor and network researcher. While the network re-
searcher is able to capture emotional and systematic characteristics of networks and 
transfer that to a comprehensive language, actors within the network might not under-
stand this. Contrariwise it will be very difficult to translate layman theories into a 
network describing formal language. This is especially true because there is no com-
monly accepted network language which offers much room for interpretation [23]. 
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The qualitative network analysis highlights context conditions such as trust and 
emerging standards. The analysis can be used as a form for exploring new issues such 
as innovation processes. Additional qualitative network analysis methods can be used 
for interpreting each actor, subjective perceptions and guided orientations [18]. How-
ever the results of the qualitative network analysis are always subjective because they 
are based on prognosis and estimates. In the case of this chapter both procedures are 
sued to investigate innovation processes.  

4   Concept of the Collaborative Network Relationship Analysis 
(CNRA) 

This chapter discusses the CNRA as qualitative approach to support the planning and 
maintenance of innovation processes. 

4.1   Concept and Method 

The concept of collaborative network analysis is based on some assumptions and 
basic conditions. The main assumption is that a group of companies have the intention 
to cooperate. In other words they are not carefully analyzing “make-or-buy” or decid-
ing if collaboration is the right way to do the things. The SME have simply decided to 
collaborate in order to bring together resources, Knowledge and core competencies. 
The basis for the collaborative network analysis is the identification of the needed 
collaborative relationships. In a second step the collaboration intensity have to be 
specified. Another assumption is that the collaboration intensity varies substantially 
within the different tasks in cooperation. Thirdly it is necessary to forecast the needed 
interactions differentiated in 6 categories. Finally these issues have been supple-
mented by a model to analyze innovation processes (see Figure 1). 

Collaborative network analysis

Method to analyse colloborative
relationships

Phase 
models

Identification of interactionsCollaboration intensity

Phase models can be used to analyse innovation processes

Collaborative relationships have 
intensities

Collaborative 
relationships

 

Fig. 1. Concept of the collaborative network analysis 

Based on the concept of Figure 1 the collaborative relationships have to be fore-
casted and analyzed. The aim is to identify all three the relationships, the interactions 
within these relationships and the optimal collaboration intensity between the part-
ners. Based on these conceptual ideas the collaborative network analysis method has 
been proposed which is shown in Figure 2. 
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Fig. 2. Method of Collaborative network analysis (CNRA) 

Basically the method differentiates three phases: 

• Planning phase: in this phase the stage for cooperation is being set.  
• Configuration phase: In this phase stage-gate model will be build on the basis 

of collaborative relationships and ICT system will be selected. 
• Usage/Evaluation phase: In this phase the success of the forecasting results 

will be evaluated. 
 

In the following the three sub-phases of the planning phase of the method is briefly 
described: 

1. Determine competencies and network structure: First the necessary compe-
tencies and the network structure need to be identified. This is done based on 
the identification of collaborative relationships, their respective interactions 
with their divers’ intensities. 

2. Present cooperation partners: In this step a value chain model is being used 
to analysis the competencies of the nodes. 

3. Derive cooperation intensities: In this step the deduction of cooperation in-
tensities is taking place which finally led to the specification of cooperation 
intensities on the level of interactions.  

 
In the following two sub-phases of the configuration phase of the method is briefly 
described: 

1. Configure stage-gate model: In this step the stage gate model is build on the 
basis of collaborative relationships, intensities and interactions.  

2. Select and assign ICT-systems: Select appropriate ICT-tools to support the 
innovation processes. 
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Finally the evaluation phase – sub-phase 6 – use and evaluate applications – analysis 
if the forecast and planning of the VO was successful or not. Here the focus is on the 
quality of the forecast of collaborative relationships and the forecast of ICT tools. 

4.2   Derive Collaboration Intensity: Application in a Case Study  

The ideas of collaborative relationships have been introduced in the previous section. 
In order to develop the collaboration intensity a five-step approach has been devel-
oped which links the needed information towards the identification. Figure 3 shows 
the developed approach to specify the collaborative relationships. 

Definition of objectives

ICT administration

complexity

interdisciplinary cooperation

Conflict potential

Adjustment necessity

Dependency of planning

Information deformation

1. Innovation-promoting interactions

2. Tangible-means related interactions

3. Legal interactions

4. Financial interactions

5. Personal interactions

6. ICT-related interactions

Step 1: Identification of Interactions 
within categories

Step 2: Variables Step 3: Investigation of the collaboration
intensity

0 - 1,9 points

2 – 3,9 points

4 – 5,4 points

5,5 – 6,9 points

7- 8 points

Estimate about cooperation intzensity
by using a scoring system:
difficult: 1
medium: 0,5
simple: 0

Step 4: Specififaction of the collaboration 
intensity by following steps 1-3 Step5: Identifying the collaborative relationsships on the basis of 

evaluated interactions

Criteria Interaction

I1 I2 I3 I4 I5

Def inition of  
objectives

0 0,5 0,5 1 0

ICT 
management

0,
5

1 1 0,5 0

Complexity 0,
5

0,5 1 1 0,5

Identification of collaborative relationships with 
evaluated interaction

 

Fig. 3. Approach to specify the collaborative relationships 

1. All identified interactions within the forecasted VO are collected. Addition-
ally the interactions will be specified towards one of the six categories. 

2. The variables are selected. 
3. The variables are evaluated by using a simple method. An estimated about 

the collaboration intensity is investigated by a simple scoring system. This 
scoring provides ideas about the potential difficulty to conduct the interac-
tion. 

4. The collaboration intensity will be specified on the basis of the scoring result 
from the previous step. 

Finally the collaborative relationships are specified by using the evaluated interactions. 

4.3   Exemplary Usage of the CNRA Method 

Based on the description of the previous section an example for the application of the 
CNRA method is presented here. In sub-phase 1 the competencies and the number of 
network partners have been investigated. Four partners collaborate within an innova-
tion project. Altogether five competencies have been selected. The different partners 
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do bring in such competencies in the collaboration. In the first place such competen-
cies are based on interactions which are so far neither coupled nor further specified. 
The logical structure of the connections between the different competencies is shown 
in Figure 4. Here the interactions are not evaluated in a quantitative or qualitative 
manner. Finally Figure 4 presents the result of sub-phase 3 of the planning phase. 
Basically the approach has been applied to identify the type of interactions, the inten-
sity of interactions as basis for and the interaction value chain. This Figure illustrates 
the forecasting approach clearly. The main objective is the identification of the 
needed competencies with the SME collaboration and to evaluate them. The color 
codes indicates the different interaction types. 

MF

VE PE

MF

DS

MF DS4

DS

PR

1. 2. 3. 4. 5.

1. Innovation-promoting interactions

2. Tangible-means related interactions

3. Legal interactions

4. Financial interactions

5. Personal interactions

6. ICT-related interactions

VE= Pre-development
PE= product development
MF= market research
DS= Design
PR= Production  

Fig. 4. Specification of collaboration intensity 

The collaborative network analysis provides a detailed way to better understand 
and forecast collaborative relationships. From an application point of view the method 
focuses on an operational support for innovation project. The results provide a de-
tailed overview about the concept of collaboration intensity on the level of edges 
between nodes.  

5   Results and Conclusions 

The method shall be used to support the forecasting innovation processes in VO. The 
CNRA focuses more on the forecasting of business developments. However  
both methods deliver ex ante suggestions of potential developments so they can be 
considered as explorative approaches. The results of the CNRA can be summarized as 
follows: 

• Structural dimension:  Short-term / mid-term planning of actors and their re-
lationships; Network structure; Specification of necessary relationships, 
Roles of VO partners; Value chain structure 

• Functional dimension: Design of distributed business process by using Porter 
Value chain model; Stage-Gate-Process; Collaboration intensity, Under-
standing of secondary value chain processes 

In general the example illustrates a major improvement in their planning and forecast-
ing activities by using the proposed approaches.  
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• More transparency about log, mid- and short term planning, 
• Awareness about the usefulness about the usage of a VBW, 
• Clear scenarios about potential developments of cooperation projects by us-

ing the CNRA an 
• Better understanding about the evolution and metamorphosis of VBE and 

their respective partners. 

It can be summarized that the proposed concepts do support VO in their ability to 
conduct planning and forecasting in an open, collaborative environment. 

 
Acknowledgements. The authors thank the partners and the European Commission 
for support in the context of the COIN project under contract number EU-FP7-
216256. For more information see http://www.coin-ip.eu/. 

References 

1. Gassmann, O., von Zedtwitz, M.: Trends and Determinants of Managing Virtual R&D 
Teams. R&D Management 33(3), 243–262 (2003) 

2. Segarra, G.: The Advanced Information Technology Innovation Roadmap. Computers in 
Industry 40(11), 185–195 (1999) 

3. Gassmann, O., Sutter, P.: Praxiswissen Innovationsmanagement. München, Carl Hanser 
Verlag (2008) 

4. Camarinha-Matos, L.M., Afsarmanesh, H., Galeano, N., Molina, A.: Collaborative net-
worked organizations – concepts and practice in manufacturing enterprises. Computers & 
Industrial Engineering, Article in Press (2009) 

5. Schuh, G., Lenders, M., Bender, D.: Lean Innovation. Auf dem Weg zur Systematik. In-
dustrie Management 25(1), S.23–S.27 (2009) 

6. Chesbrough, H.W.: Open Innovation. The New Imperative for Creating and Profiting from 
Technology. Harvard Business School Press, Boston (2003) 

7. Eschenbächer, J., Graser, F., Hahn, A.: Governing Smart Business Networks by Means of 
Distributed Innovation Management. In: Verwest, P.-H., van Heck, E., Preiss, K. (eds.) 
Smart Business Networks, Berlin Heidelberg New York, pp. 307–323 (2005) 

8. Seifert, M.: Unterstützung der Konsortialbildung in Virtuellen Organisationen durch 
prospektives Performance Measurement. Dissertation an der Universität Bremen. Bremen 
(2007) 

9. Cooper, R.G.: Third Generation New Product Processes. The Journal of Product Innova-
tion Management 11(1), S.3–S.14 (1994) 

10. O’Sullivan, D., Cormican, K.: A Collaborative Knowledge Management Tool for Product 
Innovation Management. International Journal of Technology Management 26(1), 53–67 
(2003) 

11. Cormican, K.T.: Product Innovation Management for Networked Organisations, Disserta-
tion, National University of Ireland, Galway (2001) 

12. Hagenhoff, S.: Innovationsmanagement für Kooperationen – Eine instrumentenorientierte 
Betrachtung. Göttingen (2008) 

13. Christensen, C.-M.: The Innovators Solution: Creating and Sustaining Successful Growth. 
Havard Business School Press, Boston (2003) 

14. Boutellier, R., Gassmann, O., Zedtwitz, M.: Managing Global Innovation – Uncovering 
the Secrets of Future Competitiveness. Springer, Heidelberg (2008) 



22 J. Eschenbächer, M. Seifert, and K.-D. Thoben 

15. Nyffenegger, F., Kobe, C.: IT-Unterstützung der frühen Phasen der Produkt-Innovation. 
Industrie Management 25, 45–49 (2009) 

16. Herstatt, C., Verworn, B.: Management der frühen Innovationsphasen. 2. überarbeite und 
erweiterte Auflage, Wiesbaden, Gabler Verlag (2007) 

17. Wassermann, S., Faust, K.: Social Network Analysis: Methods and Applications. Cam-
bridge University Press, Cambridge (1994) 

18. Hollstein, B.: Qualitative Netzwerkanalyse: Konzepte, Methoden, Anwendungen. In: Holl-
stein, B., Straus, F. (eds.) Wiesbaden. VS Verlag für Sozialwissenschaften (2006) 

19. CASOS, 
http://www.casos.cs.cmu.edu/computational_tools/tools.html 

20. Rank, O.N.: Formale und informelle Organisationsstrukturen: Eine Netzwerkanalyse des 
strategischen Planungs- und Entscheidungsprozesses multinationaler Unternehmen. Wies-
baden, Gabler (2003) 

21. Ellmann, S.: Management komplexer internationaler Projekte: Netzstrukturen, Governance 
und Handlungsempfehlungen. PHD-thesis (2008) (to be published) 

22. Eschenbächer, J.: Gestaltung von Innovationsprozessen in Virtuellen Organisation durch 
kooperationsbasierte Netzwerkanalyse, PHD-thesis (2008) (to be published) 

23. Renz, T.: Management in internationalen Unternehmensnetzwerken. Wiesbaden, Betriebs- 
wirtschaftlicher Verlag Dr. Th. Gabler (1998) 


	Managing Distributed Innovation Processes in Virtual Organizations by Applying the Collaborative Network Relationship Analysis
	Introduction
	Perspectives on Collaborative Network Relationship Analysis Supporting Innovation Processes
	Analysis of Collaborative Relationships
	Quantitative Approaches
	Qualitative Approaches

	Concept of the Collaborative Network Relationship Analysis (CNRA)
	Concept and Method
	Derive Collaboration Intensity: Application in a Case Study
	Exemplary Usage of the CNRA Method

	Results and Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




