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Abstract:

An empirical model is developed in which economic growth is attributed to the process of
endogenous innovation and the rate of knowledge transfer (adoption) across regions. The
model is tested using data for the NUTS-2 regions of the EU-27 during the time period 1995-
2005. The results suggest that adoption of knowledge and technology has a significant and
positive effect in the process of regional growth and convergence in Europe.
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1. INTRODUCTION

The debate on regional convergence has bred, and continues to do so, dozens of empirical
studies. While a plethora of paper exists in various international journals (Neven & Gouyette,
1995; Ezcurra et al., 2005; Martin, 2001, to name but a few), the literature has been rather
sparse when it comes to the impact of the transfer and adoption of knowledge/technology has
received less attention. Indeed, Bernard & Jones (1996) claim that empirical studies on
convergence have over-emphasised the role of capital accumulation in generating
convergence at the expense of the diffusion of technology. Technological progress is driven
not only by indigenous innovation but also by the process of technology absorption, and thus
the ability of a region to ‘catch-up’ might substantially depend on its capacity to imitate and
adopt innovations developed in more technologically advanced regions.

Abramovitz (1986) offers a lucid explanation of this phenomenon:
‘Countries that are technologically backward have a potentiality for generating
growth more rapid than that of more advanced countries, provided their social
capabilities are sufficiently developed to permit successful exploitation of
technologies already employed by the technological leaders’ (p. 225).

On similar lines, Kristensen (1974) recognises this possibility by arguing as follows:
“The most rapid economic growth should be expected to take place in countries
that have reached a stage at which they can begin to apply a great deal more of the
existing knowledge’ (p. 24).

In this paper a model is developed in an attempt to elucidate the impact of technology transfer
in an extensive regional context, that of the NUTS-2 regions of the EU. A scheme of
measurement is developed to calibrate these dimensions, and European data for the period
1995-2006 are used to develop a preliminary empirical analysis.

The remainder of the paper is structured in the following manner. Section 2 introduces the
theoretical framework. In section 3 the methods employed and the data used in the process of
econometric estimations are discussed, followed by the presentation of the econometric
results in section 4. In the concluding section we offer a possible explanation for the results
we obtain and suggest that might afford an interesting policy conclusion.

2. ENDOGENOUS INNOVATION

Knowledge is the driving force behind economic growth. Several models attempt to formalise
this argument (Aghion et al, 1999; Jones, 1995) by emphasising the existence of a sector that
deliberately produces knowledge and technological innovations. These models, drawing on
Schumpeter (1934), suggest the possibility of perpetual growth in capitalist economies due to
entrepreneurial innovations. Schumpeter (1934) envisaged firms coming into existence as a
result of an innovative idea. If an innovation consists of a radical departure from existing
products or technologies it would create a new market and the innovating firm will earn
abnormal or monopoly profits. Other firms leave the market, since they cannot compete with
the innovative firms; a process known as ‘creative destruction’ (Andersen, 1996). Hence, the
market structure loses its competitive nature and moves towards a rather more imperfect
structure, such as monopolistic competition or oligopoly and innovative firms earn ‘abnormal’
or monopolistic profits. These profits are the main incentive for firms to devote substantial
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resources to Research and Development (R&D) investment. The R&D sector combines
human capital together with the existing stock of knowledge to produce new knowledge.

New knowledge enhances productivity and is available to other sectors of the economy at
virtually zero marginal cost. Assume that a firm develops a new product, which is positioned
higher up the ‘quality ladder’. Such a firm can capture some of the profits of the producers of
previous generations of the product. In this way knowledge and innovation is a factor of
production contributing to profit and growth and, hence, the overall rate of growth is
influenced by innovations; a procedure called ‘innovation-driven’ growth.

Romer (1990) developed the most instructive model in this category. A central tenet is that
firms can patent inventions and innovations, which gives them the exclusive right to produce
new goods (private knowledge). However, in turn, these products create new ‘general’
knowledge, which is freely available to all firms (public knowledge). The mechanism leading
to endogenous growth in Romer’s model can be described as follows. A region’s output is a
function of the capital stock, the labour force and technological knowledge available in a
region. Romer (1990) assumes that technological knowledge is attached to the labour force,
i.e. a ‘knowledge adjusted’ labour force.

Romer’s ideas were incorporated into a generation of models that put primary focus on the
level of knowledge in an economy as a principal factor in growth. Such ‘knowledge-based’
models also found application in a regional context. Shefer & Rietveld (1999) state that:
‘[...] regional development, as a location where technological innovation takes
place, is usually accompanied by new economic activities, market expansion and
technological adaptation.” (p. 260) [Emphasis added]

If the knowledge producing sector is spatially concentrated within a region, then this will
constitute a source of further growth through the operation of dynamic externalities. The
spatial distribution of innovative sectors is therefore a crucial element in the process of
regional growth. This recognition that knowledge creation is crucial for regional development
also produces a shift in perspective. As stated by Maskell & Malmberg (1999):

‘The region, the territory, or ‘space, is not seen merely as a ‘container’, in which

attractive location factors may (or may not) happen to exist, but rather as a milieu

for collective learning through intense interaction between a broadly composed

set of actors.” (p. 174) [Emphasis added]

Thus, a region is a ‘created space’ that is both a result of and a precondition for learning — ‘an
active resource rather than a passive surface’ (Coffey & Bailly, 1996). Thus, the ‘knowledge
economy’ model which derives from innovation driven endogenous growth theory, sees
regions as competing economies ‘[...] that try to obtain an economic advantage through
developing or adopting technologically advanced products or processes’ (Button & Pentecost,
1999, p. 57).

These arguments can be incorporated in a standard regional convergence-framework. Assume
that production in a region can be portrayed by a Cobb-Douglas production function:

Y, :Kia(EiLi)l_a (D

where K and L stand for the physical capital and labour force, respectively.

Of particular importance is the variable £ which represents the ‘knowledge-base’ of a region.

This is defined as the product of ‘knowledge-creation’ (P/;) and ‘knowledge-adoption’
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(ADP,) externalities, i.e. E, =PI, ADP, . Output in a region, adjusted by knowledge
O, =k, where O, =Y,/L,E, and k, =K,/LE,, converges towards its steady-state value

0" éi/é :—,B(logél. —logé*). Therefore, dlogéi /dt+ﬂlogQ. :ﬂlogé*. This is a a
differential equation in log QJ with the solution log QJ = (1 —e )log O +e” log Q.,O :
Given that log Q. =log(Y/L), - (log PI, +log ADP,) and gy =log(Y/L),, —log(Y/L),,,
then g, =c+b(Y/L),,+b,logPl,,+b,log ADP where T=:-0, b =-(1-e"),
c= (1 —e‘ﬂt)logé* + (logP[i’, +log ADP,,) and b,,b; = —¢ "

3. SETTING THE EMPIRICAL FRAMEWORK

The empirical literature on regional convergence makes extensive use of two alternative tests
for convergence, namely absolute and conditional convergence, described as follows:

g =a+tby,,+¢ ey

g :a+b1yi,0+inXi+8i (2

where y, represents per-capita output of the i"™ economy, g, = (yi’T - yi’o) is the growth rate

over the time interval (0,7), and &, is the error-term.

Absolute convergence occurs if b, <0 while the speed at which regions move towards the
same steady-state level of per capita output is calculated as f = ln(b1 + 1)/ —T . Conditional
convergence requires that b <0 and by #0. If different economies have different

technological parameters, captured by the vector (X, ) in equation (2), then convergence is

conditional on these parameters, giving rise to different steady states. It follows, therefore,
that a test for conditional convergence is more suitable to accommodate an empirical
application of the framework discussed in section 2, and it becomes of critical importance to
choose the appropriate variables that will be included in the vector X; .

A key feature of the various models of endogenous growth is that technical change, leading to
regional productivity growth, originates either from within the region or from other regions
(technological spillovers). In the former case, technological growth is related to the
‘propensity to innovate’, as defined by Pigliaru (2003). Following this definition, in this paper
the ‘propensity to innovate’ (PI;,) is expressed in terms of the percentage of workers
employed in the science and technology sectors of each region'. For the purpose of this paper,

a region’s level of technological development and adoption capacity is thus measured as the
percentage of total employment in technologically dynamic sectors. More formally,

fn,{;
ADP =22 3
W= (3)

it

! Data were obtained using the ‘Human Resources in Science and Technology’ database of EUROSTAT, which
includes persons who have completed a tertiary education in a field of science or technology and/or are
employed in science and technology.
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where 77;/,} refers to personnel employed in high-tech manufacturing and knowledge-intensive

high-technology services (j =1...m)and L,, is the total employment in region i.

Equation (7), represents the level of technological development, but also, indicates a capacity
for technology adoption, since these are taken to apply high technology. Therefore, it is
possible to express a model of ‘technologically-conditioned’ convergence as follows:

g =a+by,,+b,Pl,,+b;ADF , +¢, (4)

In equation (4) the variables related to technology are expressed in initial values. There are
two primary reasons for such an approach. The first is related to the fact that creation and
adoption of innovations, normally, have future or long-run effects on regional growth. In
other words, future growth is affected by current efforts to enhance technology. Therefore,
including the two technological elements at the initial time captures these long-run effects of
technology on regional growth over a specific time period. A second reason for using initial
values is that it tests the hypothesis that initial conditions ‘lock’ regions into a high or low
position, for example, how high or low levels of technology affect the pattern of regional
growth and convergence.

Equation (4), thus, incorporates the potential impact of both internally generated
technological change and technology adoption upon a region’s growth. Broadly speaking, it is
anticipated that b, >0, since high levels of innovation are normally associated with high
levels of growth and vice versa. However, it is not automatically the case that this condition
promotes convergence. In other words, if low productivity regions have a high initial level of
intentional technology creation, then this will have positive impacts on convergence, by
enhancing their growth rates. On the other hand, if such regions have a low propensity to
innovate, then no significant impacts on growth are anticipated and, hence, it may be difficult
to converge with technologically advanced regions. The latter case is the more likely.

In the case of the ADP, variable, this variable reflects two distinct features, namely the

initial level of ‘technological adoption’ and the degree to which existing conditions in a
region allow further adoption of technology. A low initial level of ADP, ;combined with a
high rate of growth may indicate, ceteris paribus, that less advanced regions are able to adopt
technology, which is transformed into high growth rates and, subsequently, convergence with
the technologically advanced regions. It may be argued, therefore, that the condition b, <0

promotes convergence. On the other hand, a low initial value for ADPF,, may indicate that

although there is significant potential for technology adoption, initial infrastructure conditions
are not appropriate to technology adoption and, therefore, there are no significant impacts on
growth. In other words, if the latter effect dominates then b, >0, and convergence between

technologically lagging and technologically advanced regions is severely constrained.

4. ECONOMETRIC APPLICATION

In this paper we exploit data on Gross Value Added (GVA) per worker since this measure is a
major component of differences in the economic performance of regions and a direct outcome
of the various factors that determine regional ‘competitiveness’ (Martin, 2001). The regional
groupings used in this paper are those delineated by EUROSTAT and refer to 268 NUTS-2
regions.
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The EU uses NUTS-2 regions as ‘targets’ for convergence and are defined as the
‘geographical level at which the persistence or disappearance of unacceptable inequalities
should be measured’ (Boldrin & Canova, 2001, p. 212). Despite considerable objections for
the use of NUTS-2 regions as the appropriate level at which convergence should be measured,
the NUTS-2 regions are sufficient small to capture sub-national variations (Fischer &
Stirbock, 2006). The time period for the analysis extends from 1995 to 2005, which might be
considered as rather short. However, Islam (1995) points out that ‘convergence regressions’
are valid for shorter time periods, since they are based on an approximation around the
‘steady-state’ and are supposed to capture the dynamics toward the ‘steady-state’.

Convergence is identified with an inverse relationship between growth and initial level of per
capita output. Such a notion of convergence embodies the essence of the neoclassical
argument that poor regions grow faster than rich regions, and produces estimates of the rate at
which poor regions are catching up with rich regions, should convergence be detected.
Therefore, the cross-section test, based on estimation of equation (1) for the 268 NUTS-2
regions of the EU, is applied to the period 1995-2005 using data for GVA per-worker.
Furthermore, the hypothesis of ‘technologically-conditioned’ convergence is also estimated.
In operational terms, equation (1) and (4) are estimated using the Ordinarary Least Squares
(OLS) method.

Table 1: Regional Convergence, GVA per-worker, EU regions: 1995-2006
Depended Variable: g,,n =268 NUTS-2 Regions, OLS Equation (1) Equation (4)

a 0.5714%F  0.6144**
b -0.0747%%  -0.0825%*
b, 0.0014

b, 0.0203**
Implied f3 0.0065**  0.0071**
AIC 291104  -289.663
SBC -283.929 275314

Notes: ** indicates statistical significance at 95% level of confidence, * 90% level. AIC and SBC denote the Akaike, the Schwartz-
Bayesian information criteria and Log-Likelihood, respectively.

A positive coefficient is estimated for the variable describing technology creation, which does
not necessarily promote convergence as such, since regions with relatively high initial level of
innovation exhibit relatively higher rates of growth. A positive value for the 4DP, , variable is

also estimated. This suggests that, on average, regions with low values of ADPF, at the start

of the period grow slower than regions with high values, ceteris paribus. If technologically
backward regions were successful in adopting technology, which subsequently is transformed
into faster growth, then the estimated coefficient b, would be negative. Since b, >0, this

indicates that infrastructure conditions in lagging regions are inhibiting this process of
technology adoption. This constitutes a substantial barrier to the diffusion of technology
across the regions of the EU-27. These findings enhance the argument put forward by Fisher
and Stirbock (2006) that “technology does not instantaneously flow across regions and
countries in Europe” (pp. 710-711). It is possible to provide further evidence using a
transition probability matrix for the ADP variable.

Table 2: Transition probability matrix, Employment in technological advanced sectors

n [1995] ADP, 2006 n [2006]

28 51 [0-0.5) 0.1493 0.0299 0.0075 0.0000 0.0037 49
(o)

<= 34 [0.5-0.75) 0.0261 0.0597 0.0299 0.0112 0.0000 34
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51 [0.75-1) 0.0075 0.0187 0.0970 0.0522 0.0149 51

69 [1-1.3) 0.0000 0.0187 0.0560 0.1194 0.0634 68
63 [1.3- 0.0000 0.0000 0.0000 0.0000 0.0000 66
268 [0-0.5)  [0.5-0.75) [0.75-1) [1-1.3) [1.3- 268

Table 2 shows that over 40 % of the EU-27 NUTS-2 regions have remained to the same range
of distribution. About 21 % of the technologically lagging regions® have not changed their
low position while over 22 % of the technologically advanced regions remained in the same
range of distribution. Fewer upward movements took place, suggesting that the technological
differences across the EU-27 regions remained virtually unchanged during the period 1995—
2006.

Technology adoption, although it might be the best ‘vehicle’ for lagging regions,
nevertheless, this is a process which might be difficult, especially during the early stages of
development when conditions are least supportive. Normally, conditional convergence
implies a slower rate of convergence. Nevertheless introducing the technological variable
increases the estimated rate of convergence (0.71 %). The superiority of the model described
by equation (4) is supported by both the criteria for model selection applied here, namely the
Akaike (AIC) and the Schwartz-Bayesian (SBC) information criteria’.

5. CONCLUSIONS

This papers attempt to provide an empirical assessment of the impact of knowledge adoption
in regional convergence using data for the 268 NUTS-2 regions of the EU-27 over the period
1995-2006. The results reported in this paper suggest that the NUTS-2 regions of EU-27
exhibit a slow rate of convergence in terms of labour productivity. Such an exercise is, by its
very nature, limited; it simplifies a complex reality. It cannot substitute for a detailed analysis
of specific regional contexts. Nevertheless, an important conclusion to emerge from the
empirical application is that the EU-27 regions converge faster after conditioning for
technological factors across regions. While the ‘technological gap’ approach predicts in
principle that the higher the technological distance from the leader, the greater the incentive to
adopt technology, the results in this paper imply that not all the lagging regions of Europe are
not able to reap the ‘benefits of backwardness’. This inability can attributed to inappropriate
infrastructure conditions in lagging regions, which prevent or constrain convergence with the
technologically advanced regions.

In terms of implications for public policy, especially regional policy, this paper raises a
number of pertinent issues. Regional policies should promote high-technology activities, and
R&D, including universities, scientific and research institutions, support clusters, modernize
the framework of copyright and trademarks, improve access of SMEs to Intellectual Property
Protection, speed up setting of interoperable standards, and improve access to capital by
reducing transaction costs of doing business. Regional policies should also encourage
‘knowledge partnerships’ and links between business, research, innovation and education. A
greater capacity for R&D as well as innovation across all sectors, combined with increased
efficiency will foster job creation and improve competitiveness.

* “Technologically lagging’ regions are defined as regions with employment shares in technological advanced
sectors less than 75 % of the EU-27 average .

3 As a rule of thumb, the best fitting model is the one that yields the minimum values for the AIC or the SBC
criterion.

405



REFERENCE LIST

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

. Abramovitz, M. (1986). Catching-up, forging ahead and falling behind. Journal of

Economic History, 46(2), 385-406.

Aghion, P., Caroli, E. & Garcia-Penelosa, C. (1999). Inequality and economic growth:
The perspective of the new growth theory. Journal of Economic Literature, 37(4), 1615—
1660.

Andersen, E. (1996). Evolutionary economics: Post-Schumpeterian contributions. Pinter.
Bernard, A., & Jones, C. (1996). Technology and convergence. The Economic Journal,
106(437), 1037-1044.

Boldrin, M. & Canova, F. (2001). Inequality and convergence in Europe’s regions:
Reconsidering European regional policies. Economic Policy, 16(32), 207-253.

Button, K. & Pentecost, E. (1995). Testing for convergence of the EU regional economies.
Economic Inquiry, 33(4), 664—671.

Coffey, W. & Bailly A. (1996). Economic restructuring: A conceptual framework. In
Lever, W. & Bailly A. (Eds.) The spatial impact of economic changes in Europe,
Aldershot: Avebury.

Ezcurra, R., Gil, C. & Pascual, P. (2005). Regional welfare disparities: The case of the
European regions. Applied Economics, 37(12), 1423—-1437.

Fischer, M. & Stirbock C. (2006). Pan-European regional income growth and club
convergence. Annals of Regional Science, 40, 693-721.

Islam, N. (1995). Growth empirics: A panel data approach. Quarterly Journal of
Economics, 110(4), 1127-1170.

Jones, C. (1995). R&D based models of economic growth. Journal of Political Economy,
103(4), 759-784.

Kristensen, T. (1974). Development in Rich and Poor Countries. Praege.

Martin, R. (2001). EMU versus the regions? Regional convergence and divergence in
Euroland. Journal of Economic Geography, 1(1), 51-80.

Maskell, P. & Malmberg, A. (1999). Localised learning and industrial competitiveness.
Cambridge Journal of Economics, 23(2), 167-185.

Neven, D. & Gouyette, C. (1995). Regional convergence in the European Community.
Journal of Common Market Studies, 33(1), 47-65.

Pigliaru, F. (2003). Detecting technological catch-up in economic convergence.
Metroeconomica, 54(2-3), 161-178.

Romer, P. (1990). Endogenous technological change. Journal of Political Economy,
98(5), S71-S102.

Schumpeter, J. (1934). The theory of economic development. Harvard University Press
(first published in Germany, 1911).

Shefer, D. & Rietveld, P. (1999). Conclusion: Structural economic change and regional
development. In P. Rietveld & D. Shefer (Eds.) Regional development in an age of
structural economic change. Ashgate.

406




<<
  /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
  /CreateJDFFile false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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


