
Evgeny V. Popov, Viktoria L. Simonova and Daria M. Kazakova / Montenegrin Journal of Economics,  
Vol. 12, No. 1 (2016), 65-74 

65

‘ 

Investigation of Institutional Clustering: Empirical Evidence1 

Evgeny V. Popov2, Viktoria L. Simonova3 and Daria M. Kazakova4 
1 Investigation was financially supported by the Russian Science Foundation in the Udmurt State University  
   (Russia, Izhevsk), project No 15-18-00049 

2 Professor, Corresponding Member of the Russian Academy of Sciences; The head of the Economic Theory  
 Center, Institute of Economics of the Urals Branch of the Russian Academy of Sciences; Professor of the  
 Department "Theory of Management and Innovation", Institute of Public Administration and Entrepreneurship  
 of the Ural Federal University named after the First President of Russia B.N Yeltsin; e-mail: epopov@mail.ru  

3  Researcher in the Economic Theory Center, Institute of Economics of the Urals Branch of the Russian Academy  
   of Sciences; E-mail: jet-russia@yandex.ru 
4 Researcher in the Economic Theory Center, Institute of Economics of the Urals Branch of the Russian Academy  

 of Sciences; Assistant of the Department “Theory and Methodology of State and Municipal Government ”,  
 Institute of Public Administration and Entrepreneurship of the Ural Federal University named after the First  
 President of Russia B.N Yeltsin; e-mail: mal-ba@mail.ru 

A R T I C L E  I N F O  A B S T R A C T  

Received September 01, 2015 
Received in revised form Feb. 03, 2016 
Accepted February 21, 2016 
Available online Feb. 25, 2016 

Cluster development depends on provided technical support and on 
institutional environment either. The paper presents fundamental 
cluster`s institutions, examines key parameters and factors underly-
ing the institutions. Correlations between a parameter and factors 
within each institution are given in hypotheses, which were tested at 
Ural Biopharmaceutical cluster`s enterprises. The results obtained 
as interrelations between parameters and factors enable to con-
clude what factors are the most crucial for cluster development. The 
practical significance of the current study consists in recommenda-
tions regarding development of interfirm relationships that may be 
allowed for decision making in cluster management. 
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1. INTRODUCTION
Nowadays, the term “cluster” refers to a unit of competitiveness identified by the particular 

industrial and economical effects so generated. However, despite the great attention paid to the 
technical environment of clusters (techno-parks and business incubators), the establishment of 
the institutional environment that stimulates the creation of clusters has been less intensively 
studied. The relevant role of institutions has been noted by Michael Porter (2004), who defines a 
cluster as “a geographical proximate group of interconnected companies and associated institu-
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tions in a particular field, linked by commonalities and externalities”. In other words, he considers 
the institutional clustering environment as a set of specific institutions operating only within a 
cluster. We understand “set of specific institutions” to refer to the formal and informal rules 
(“rules of the game” in Douglas North’s terms) that reduce transaction costs and provide so called 
“quasi-rents”, i.e. the additional pure benefits of clustering the activities of firms. 

The paper attempts to define and evaluate crucial factors that determine the evolution of 
institutions in the interfirm relationships characterised by clustering. The paper proceeds as 
follows: in the first part, we describe the main institutions governing interactions within and 
between clusters, highlighting important parameters and factors underlying each institution. In 
the second section, six hypotheses based on described factors and parameters are formulated. 
In the third part, we present results of survey carried out to test the hypotheses and discuss 
verified and falsified hypotheses from the previous part. Finally, the obtained results are sum-
marised and recommendations for developing interfirm relationships within clusters presented. 
 
 
2. CLUSTER`S INSTITUTIONS 

Among institutions that form the institutional environment of clusters, we consider institu-
tions of: (a) innovation; (b) “coopetition”; (c) knowledge generation; (d) communication; (e) trust; 
(f) protection against opportunistic behaviour. 

Before discussing institutions of innovation, it seems reasonable to clarify the term “innova-
tion”: for the purposes of the present discussion, innovation is the result of innovative activity; 
the transformation into a new or upgraded implemented technology or launched product. In 
other words, perspectives of eventualities that are not applied in practice are not considered as 
innovations. However “innovation is not an activity of a single firm; it increasingly requires an 
active search involving several firms to tap new sources of knowledge and technology and ap-
ply these in products and production processes” (Guinet, 1999). Consequently, “cooperation 
between actors from diverse organisations with distinct activities and backgrounds is seen as 
an important factor in stimulating innovation in its different expressions: product, process and 
organisational innovations” (Alves, 2004). 

Innovative gains come from geographical proximity between consumers and suppliers 
where interactions provide a quick feedback to proposed innovative decisions. “Proximity to 
knowledge centres makes the interaction processes concerning design, testing and prototype 
development physically easier, especially where much of the necessary knowledge is partly or 
wholly tacit rather than codified” (Cooke, 2001). Moreover, innovative gains derive from con-
necting with local or regional authorities that can place orders for innovative products or provide 
financial, organisational or other support for the generation of innovations. 

The pooling of risk between firms stimulates the production process. The idea of connecting 
innovations with risk traces back to Schumpeter, who identified the crucial role played by entre-
preneurs in creating new products. Moreover, the generation of new products is built upon prior 
experience and interests, including local contacts and business knowledge (Cortright, 2006). 
Thus, the institution of innovation is viewed as a mechanism of interaction within the cluster, 
based on knowledge transfer, risk taking, previous experience and the power of authorities, 
framed by geographical proximity.  

Due to global economic transformation, competition and cooperation are no longer distinct 
processes. The interdependence of these two activities, their embeddedness, can be described 
as “coopetition”. M. Porter, who first highlighted the important role of cooperation alongside 
competition, concentration, communication and competitiveness, expanded the concept of co-
operation by distinguishing between horizontal and vertical aspects. While a horizontal coopera-
tion is formed by shared activities and infrastructure, a vertical cooperation is aimed at expand-

ing discrete transactions among firms within clusters. Such transactions support knowledge 
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spillover and strengthen the advantages of cooperation. In addition to horizontal and vertical 
cooperation, incentive cooperation is found (Lorenzen and Foss, 2003), where social capital is 
an underlying factor. Social capital is usually defined as a networks together with shared norms, 
values and understandings that facilitate co-operation within or among groups. Social capital is 
also associated with values such as tolerance, solidarity or trust (Harper, 2002). Because social 
capital is based on common norms and rules, it is reasonable to assume that it fosters learning 
processes within clusters and compliance in coordinated actions between clustering firms.  
Thus, the institution of coopetition is viewed as a mechanism of interacting within clusters, 
based on shared activities and infrastructure, knowledge transfer, learning process and social 
capital. 

Social relationships between actors in clusters are considered to be a crucial feature of the 
performance of clusters. Such relationships seem to result from the local interdependence of all 
clustering partners – manufacturers, suppliers, intermediaries, consumers and infrastructure 
facilities – banking sector, research centres, universities etc.  

The social relationships that are fostered by clusters are impacted by the culture that pre-
dominates therein. By culture, we understand the openness of clustering firms, their readiness 
to adaptation, knowledge, experience and experience sharing. Many studies have shown that 
both the manifold social interactions among economic actors and the culture of particular plac-
es play important roles in shaping economic behaviours such as risk-taking, cooperation and 
information sharing, all of which are also important to clustering (Cortright, 2006). In other 
words, effective communication within clusters is based on social capital.  

In addition to the factors referred to above, the quality of communication within clusters is 
affected by technical support, i.e. particular soft- and hardware products that facilitate perfor-
mance in clustering firms. Successful communication in clusters depends on conferences, 
meetings, seminars and mutual visits carried out within clusters; these require financing. More-
over, geographical proximity appears to comprise a key factor within the interaction of clusters. 
Thus institutions of communication comprise a mechanism of interaction within clusters, based 
on social capital, reputation, technical support and financing, and framed by geographical prox-
imity.  

Under the term “knowledge”, we understand structured and systematised information, ap-
plied for solving discrete tasks (Popov, 2012). Knowledge can be embodied in such intellectual 
products as manufactured samples, utility models, research papers, databases, trademarks 
etc. Consequently, institutions of knowledge generation firstly consist in the creation of new 
knowledge; secondly, in the rules and norms that regulate the consumption, distribution, plan-
ning, organisation and control of knowledge. Moreover, interactive learning between the main 
actors, including the developers and users of the knowledge, stimulates the generation of inno-
vations.(Salami, 1997). Nevertheless, knowledge generation, transfer and distribution fail with-
out financial support, so the financing of manufacturing and organisational performance is also 
an essential factor for institutions of knowledge generation (Nauwelaers, 2001)  

Porter – in agreement with Scitovsky – argues that demanding local consumers can pres-
sure firms to innovate, as well as to maintain and improve product quality, which in turn im-
proves their competitiveness in other markets (Cortright, 2006). Thus, institutions of knowledge 
generation comprise mechanisms of interaction in clusters, based on the creation of new de-
manded products and services and the financing thereof. 

Trust is expressed as belief that an exchange partner would not act in self-interest at an-
other’s expense (Uzzi, 1997) and considered as one of the most important factors for the man-
agement of interfirm relations. Nevertheless there is a lack of research studies that investigate 
fundamental factors that are crucial for establishing and maintaining institution of trust.  
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According to the carried research (Nguyen, 2006), cultural understanding, i.e. knowledge of 
the norms, beliefs, business ethos seems to be the main factors for establishing trust in inter-
firm relations. Reputation is also identified as an important factor for gaining trust, which can be 
obtained via good references from previous partners. Another factor is the capabilities of firms 
in the following areas: management, technology and people. Effective and frequent communica-
tion at all stages of interfirm collaboration is a central unit in managing trustful relations in clus-
ters (Harper, 2002). The main criterion for maintaining trust is the fulfilling of contractual com-
mitments (Nguyen, 2006). Thus institutions of trust consist in a mechanism of interaction in 
clusters, based on cultural understanding, reputation, capabilities, communication and the ful-
filling of contractual commitments. 

Oliver Williamson defined opportunism as self-interested seeking with guile (…) involving 
“self-disbelieved threats and promises” in order to realise individual advantages (Williamson, 
1975). These advantages can be due to “selective and distorted information disclosure or self- 
disbelieved promises regarding future conduct” (Williamson, 1975). Opportunism between 
partners in cluster is aimed at gaining individual benefits through breaking contractual agree-
ments. Consequently, opportunism seems to be eliminated or reduced due to institutions of 
protection against opportunistic behaviour.  

While the fulfilling of contractual commitments is primarily considered in terms of formal 
rules, trust, reputation and a readiness to share knowledge and experience (Siegler, 2014) also 
play an informal role in establishing institutions of protection against opportunistic behaviour. 
Informal rules seem to be more crucial than formal ones because following the former permits 
economies in terms of formal controls. It seems important to highlight that information concern-
ing partners’ capabilities can also protect opposite partners against unprofitable contracts. 
Thus institutions of protection against opportunistic behaviour comprise a mechanism of inter-
action in clusters, based on trust, reputation, capabilities and the fulfilling of contractual com-
mitments. 
 
 
3. METHOD 

Based on interactions between determined parameters and factors, we proposed the fol-
lowing hypotheses:  

 Hypothesis 1. The greater the knowledge transfer, previous experience and geographical 
proximity are, and the less the risk-taking is, the more numerous the implemented innova-
tions as a consequence of clustering will be. 

 Hypothesis 2. The more shared activities and infrastructure, greater learning process and 
higher social capital, the greater the knowledge transfer within a cluster. 

 Hypothesis 3. The greater the geographical proximity, reputation, technical support and fi-
nancing are, the greater the social capital will be. 

 Hypothesis 4. The greater the financing and monitoring of consumer demand are, the great-
er the number of created R&D samples will be. 

 Hypothesis 5. The greater the reputation, capabilities (production, human and manage-
ment), communication and readiness to knowledge transfer are, the greater cultural under-
standing will be. 

 Hypothesis 6. The greater the contractual conformance, reputation, capabilities (production, 
human and management) are, the greater the trust will be. 

 The testing of the above hypotheses via a questionnaire among top managers at the Ural 
Biomedical Cluster produced the following results: 
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3.1 Results 

By investigating institutions of innovation, we examined a correlation between the parame-
ter “implemented innovation” and the factors of  “authority”, “knowledge transfer”, “previous 
experience”, “risk-taking” and “geographical proximity”. The low determination coefficient re-
sulted in no correlations between the given parameter and factors being detected. As far as 
geographical proximity is concerned, the majority of respondents remarked on its irrelevance for 
innovations being implemented in a cluster. 

By studying institutions of coopetition we found a correlation between the “knowledge 
transfer” parameter (measured as frequency of knowledge transfer within a year) and factors of 
“shared activities” (measured as a number of shared activities), “shared infrastructure” (meas-
ured as a number of shared infrastructure), “ learning process” (measured as frequency of 
learning programs carried on for cluster employees) and “social capital” (measured as level of 
coordination). The high coefficient of determination showed the interrelation between the given 
parameter and factors. 

 
Fig. 1. Correlation between knowledge transfer and shared activities 

 

 
 
 
 
Fig. 2. Correlation between knowledge transfer and shared infrastructure 
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Fig. 3. Correlation between knowledge transfer and social capital 

 
 
Fig. 4. Correlation between knowledge transfer and learning process 
 

 
. 

In investigating institutions of communication we tested the correlation between the “social 
capital” parameter and factors of “geographical proximity”, “reputation”, “financing” (measured 
as expenses for bargaining, exhibitions etc. of current total firm expenses) and “technical sup-
port” (measured as expenses for hardware provision of current total firm expenses). A high cor-
relation between the “social capital” parameter and the factors of “reputation” and “financing” 
was detected.  

 
Fig. 5. Correlation between social capital and reputation 
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Fig. 6. – correlation between social capital and financing 

 
 
In examining institutions of knowledge, we predicted a correlation between the “R&D 

samples” parameter and factors of “R&D financing” and “consumer demand monitoring”. How-
ever, the results received from the questionnaire failed to establish any correlations between 
these quantities. 

In investigating institutions of trust, we discovered a correlation between the “cultural 
understanding” parameter and factors of “reputation”, “management capability”, “people capa-
bility”, “technical capability”, “communication” (measured in meeting per year between cluster 
actors) and readiness to participate in knowledge transfer. By “management capability”, we 
understand firms’ influence on decision-making in clusters (measured in points); under “tech-
nical capability” – amortisation and covering manufacturing needs of cluster (measured in %), 
people capability was estimated in time period, required for qualification upgrading. Data ana-
lysing showed high correlation between a parameter “cultural understanding” and factors “rep-
utation” and “communication”.  

 
 
Fig. 7. Correlation between cultural understanding and reputation 
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Fig. 8. Correlation between cultural understanding and communication 

 
 

By studying institution of protection against an opportunistic behaviour we determined a 
key parameter “trust” and factors “reputation”, “fulfilling contractual conformance”, “manage-
ment capability”, “technical capability” and “people capability”. Like in case of institution of 
trust, examining factors “management capability”, “technical capability” and “people capability” 
failed in setting of any correlations between these factors and a parameter “trust”. However the 
high correlation was detected between the later and factors “reputation” and “fulfilling of con-
tractual commitments”. 

 
 
Fig. 9. Correlation between trust and fulfilling contractual commitments 
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Fig. 10. Correlation between trust and reputation 
 

 
 

4. DISCUSSION 
As a result of the research, we found that some hypotheses were not confirmed. 

Hypothesis 1. “The greater the knowledge transfer, previous experience and geographical 
proximity are, and the less the risk-taking is, the more numerous the implemented innovations 
as a consequence of clustering will be” was not confirmed. In spite of the tendency to openness 
and interfirm collaboration, every firm in the cluster represents a closed system with optimised 
technological and organisational processes, specified production cycle that is independent of 
factors like knowledge transfer, previous experience and risk-taking. Regarding geographical 
proximity, it reduces transport costs that are probably absent or negligible low due to lack of 
logistics between firms within clusters. 

Hypothesis 2. “The more shared activities and infrastructure, greater learning process and 
higher social capital, the greater the knowledge transfer within a cluster” was confirmed. The 
internal cluster environment, formed by shared infrastructure (buildings, warehouses, banks, 
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financial and consulting groups, etc.), coordination of shared activities, learning programmes 
incline firms in clusters towards openness and readiness to cooperate. All of these factors sup-
port knowledge transfer. 

Hypothesis 3. “The greater the geographical proximity, reputation, technical support and fi-
nancing are, the greater the social capital will be” was confirmed regarding reputation and fi-
nancing. Geographical proximity hardly improves social capital, probably because of alternative 
means of regulating strategic and current tasks; authority is an external resource that has no 
effect on internal coordination processes. As for technical support, it is necessary to highlight 
that costs for its maintenance are negligible and fixed independent of coordination in clusters. 

Hypothesis 4. “The greater the financing and monitoring of consumer demand are, the 
greater the number of created R&D samples will be” was not confirmed. Although these factors 
are relevant for generating R&D, innovative processes seem to be caused by tacit, complex 
factors, which were not found in current research. 

Hypothesis 5. “The greater the reputation, capabilities (production, human and manage-
ment), communication and readiness to knowledge transfer are, the greater cultural under-
standing will be” was confirmed regarding reputation and communication. However, the estima-
tion of capabilities detected its internal resources that don’t affect cultural understanding be-
tween firms in clusters. Readiness to participate in knowledge transfer can be found without 
congruence in values, beliefs and norms. 

Hypothesis 6. “The greater the contractual conformance, reputation, capabilities (produc-
tion, human and management) are, the greater the trust will be” is confirmed regarding the 
fulfilment of contractual commitments and reputation. Capability was seen as irrelevant con-
cerning cultural understanding and trust in interfirm relations.  

*** 

The investigation of some governing factors that determine interfirm relationships within 
clustering structures showed the following theoretical and practical outcomes: 

In institutions of coopetition, a high correlation was identified between the “knowledge 
transfer” parameter and factors of “shared infrastructure”, “shared activities”, “social capital” 
and “learning process”. In institutions of communication, a high correlation was detected be-
tween the “social capital” parameter and factors of “reputation” and “financing”. In institutions 
of trust, we discovered a significant correlation between the “cultural understanding” parameter 
and factors of “reputation” and “communication”. In institutions of protection against opportun-
istic behaviour, a significant correlation was ascertained between the “trust” parameter and 
factors of “fulfilling contractual commitments” and “reputation”. In institutions of innovation 
and knowledge generation, no significant correlations between parameters and factors were 
revealed. Such factors as “authority”, “geographical proximity” and “capacity” seem to be irrele-
vant to interfirm relations within clusters. Thus the empirical evaluation of factors affecting in-
terfirm relations in clusters revealed their correspondence to real economic activity.  
 
 
REFERENCES 
Alves, J., José Marques, M., Saur, I. (2004), “Role of Networking in Innovation Promotion and 

Cluster Modernization” “House of the Future”, Case, DEGEI, Department of Economics, En-
gineering and Industrial Management, University of Aveiro, Aveiro, Portugal, pp. 129-144. 

Cooke, P. (2001), Clusters as Key Determinants of Economic Growth: The Example of Biotech-
nology Cluster, Centre for Advanced Studies, University of Wales, Cardiff, pp. 23-38. 

Cortright, J. (2006), Making Sense of Clusters: Regional competitiveness and Economic devel-
opment, The Brookings Institution Metropolitan Policy Program, Summary Of Publications, 

pp. 1-66. 



 
Evgeny V. Popov, Viktoria L. Simonova and Daria M. Kazakova / Montenegrin Journal of Economics,  

Vol. 12, No. 1 (2016), 65-74 

 
 

75

Harper, R. (2002), The Measurement of Social Capital in the United Kingdom, Office for Nation-
al Statistics, September, pp. 1-9. 

Lorenzen, M., Foss, N. J. (2003), “Cognitive Coordination, Institutions, and Clusters: An Explora-
tory Discussion”, in Brenner (ed.), The Influence of Co-operations, Networks and Institutions 
on Regional Innovation Systems, Edward Elgar, Cheltenham, pp. 1-27. 

Nauwelaers, C. (2001), Path-Dependency and the Role of Institutions in Cluster Policy Genera-
tion, University of Maastricht, 93-107 

Nguyen, P. T., Muhammad, A.B., Verner, J.M.(2006), Critical Factors in Establishing and Main-
taining Trust in Software Outsourcing Relationships, School of Computer Science and Engi-
neering, University of New South Wales, pp. 624-629 

Popov, E.V., Vlasov, M.V. (2012), Institutions of knowledge, Ural Branch of Russian Academy of 
Science, Institution of Economics Publ., Yekaterinburg. 

Porter, M. (2000), “Location, competition, and economic development: Local clusters in a global 
economy”, Economic Development Quarterly, Vol. 14, No 1, pp. 15-34 

Salami, R. (1997), “Institutional factors in regional innovation systems in industrial clusters 
.Using Exploratory factor analysis Technique Case study: Tile and Ceramic Industry”, IT 
Journals World Applied Programming, pp. 41-49 

Siegler, V. (2014), “Measuring  Social Capital”, Office for National Statistics, July 18, pp. 1-23. 
Uzzi, B. (1997), “Social Structure and Competition in Interfirm Networks: The Paradox of Em-

beddedness”, Administrative Science Quarterly, No. 42, pp. 35-67. 
Williamson, O. (1975), Markets and Hierarchies, The Free Press, New York. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


