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Abstract. Demographic change s observed at present on the European markets strongly determine the 
sustainability of pension systems. The most important changes in this context include: increase of life 
expectancy, decline of fertility rate, ageing of societies, and migration fl ows. All the above trends pose 
a major risk, mostly for public pension systems that fi nance the distribution of retirement benefi ts 
from mandatory contributions collected from earners in the working-age population. Pension policies 
should be designed to minimize the demographic risk and limit the risk of old-age poverty. The risk 
of longevity, associated with the steady increase of life expectancy rates, is another important aspect 
to be managed by all institutions involved in effective distribution of pension benefi ts, be it from 
the base part of the pension fund or any supplementary funds. This paper aims to emphasize the 
signifi cance of demographic risk in a pension system, identify the types of demographic risk and the 
associated risk management methods, and to present the projected impact of demographic risk upon 
the replacement rate.
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Аннотация. Демографические изменения, которые наблюдаются в европейских странах, жестко 
регламентируют устойчивость пенсионных систем. Наиболее существенными изменениями в этом 
плане являются: рост продолжительности жизни, падение коэффициента рождаемости, процесс 
старения общества, направления миграционных потоков. Указанные изменения создают основные 
риски, особенно для публичных пенсионных систем, распределяющих пенсионные накопления 
из средств, отчисляемых работающим населением. Пенсионная система должна минимизировать 
риски и ограничить риск попадания пожилых людей в зону бедности. В статье подчеркнута 
значимость анализа демографических рисков для пенсионных систем, идентифицированы типы 
демографических рисков и связанных с ними методов управления рисками, а также представлен 
прогноз влияния демографического риска на коэффициент замещения.

Ключевые слова: пенсионная система; демографический риск; долговечность; коэффициент 
замещения.
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1. INTRODUCTION
It seems that the present demographic changes 
observed on European markets have already 
made a notable impact upon the operation of 
public pension systems in practically all coun-
tries of the region. The most vulnerable ele-
ments of the system are the so-called base 
funds, i.e. those funded from mandatory pay-
as-you-go contributions collected from the 
working-age earner population. However, the 
supplementary part of the pension system — 
funded from voluntary contributions declared 
on an individual base — is also fairly suscep-
tible to the effects of demographic changes. 
Within the present framework of a supple-
mentary pension plan, the sums collected from 
present earners are not used to cover the out-
standing pension claims, but invested on the 
market. This part, together with accrued inter-
est, is stored on individual pension accounts, 
to be returned to the contributor at retirement, 
in the form of supplementary pension instal-
ments. Thus, depending on the adopted form of 
fi nancing, the demographic changes will exert 
a greater or lesser impact upon the volume of 
benefi ts paid by the system.

Taking into account the fact that retire-
ment benefits covered from the mandatory 
part of the pension system (i.e. from public 
retirement plans) represent the main source 
of income for the ever-increasing popula-
tion of old-age pensioners in Europe [1, p. 
5], it seems that retaining an adequate level 
of pension benefits is a major challenge for 
both the pension systems and the national 
health insurance systems. The most impor-
tant problem to be faced is how to reconcile 
the need for retaining long-term stability of 
the pension system (with no detriment to 
public finance or to realization of other so-
cially vital objectives, such as education or 
housing policy) with the equally essential 
need of retaining the adequate (socially ac-
ceptable) level of pension benefits paid [2, 
p. 442].

This paper aims to emphasize the signifi cance 
of demographic risk in a pension system, identify 
the types of demographic risk and the associated 
risk management methods, and to present the 
projected impact of demographic risk upon the 
replacement rate.

2. THE PRESENT DEMOGRAPHIC 
SITUATION OF THE EUROPEAN 
MARKET
Demographic fluctuations and development 
trends exert a considerable impact upon the sta-
bility and sustainability of European pension 
systems. The most important determinants of 
the present demographic situation include the 
following:

• life expectancy
• fertility rate
• old age dependency ratio
• migration fl ows.
The most notable change in this context is 

the steady increase of at-birth life expectancy in 
European countries observed from 1960 onward 
(Figure 1). In the years 1960–2013, the high-
est rates of life expectancy at birth were report-
ed for Spain, Italy (an increase of more than 13 
years), France (ca. 12 year), Switzerland, Germany, 
Greece, and Slovenia (more than 11 years). All the 
above countries are fairly affl uent, with average 
income levels decidedly higher than those in Cen-
tral and Eastern Europe. Slightly lower at-birth 
life expectancy increases were recorded for Swe-
den, the Czech Republic, Poland, and the United 
Kingdom. This trend may be associated with geo-
graphic location (Sweden and the UK) or the level 
of economic development (Poland and the Czech 
Republic). It may be useful to note that, in 2013, 
the longevity rates were the highest for Switzer-
land, Italy, France, Spain, and Sweden.

The available projections of life expectancy 
at birth suggest a continuous growth trend in 
Europe; by 2060, the projected life expectancy 
at birth in male population will increase by an 
average of 7.2 years (reaching 84.7 in 2060). For 
females, it is projected to increase by 6.0 years, 
reaching 89.1 in 2060 [3, p.13]. This represents 
a signifi cant increase in the total projected du-
ration of retirement. If this projected increase 
is not balanced by a respective increase of the 
saved pension capital (both from the mandatory 
and the supplementary plans), the value of paid 
benefi t instalments will decrease in time.

Another important factor to be considered 
here is the fertility rate, a measure of simple re-
placement of generations. On average, the total 
fertility rate at replacement should exceed 2.1. 
Lower index values lead to an increase of ageing 
across population, resulting in rapid depopula-
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tion. As such, they pose a signifi cant risk mainly 
to the public (base) pension systems. A decrease 
in the number of active earners, coupled with the 
increase in the number of pension benefi ciaries 
past their retirement age will gradually exert 
pressure upon public finance to increase state 
budget support for pension systems.

As shown in Figure 2, the years 1960–2013 
brought a signifi cant decline of fertility rates for 
all the European countries under study. Simple 
generational replacement threshold has not been 
recorded in any of the countries under study ever 
since the second half of the 1990s. In the year 
2013, the highest fertility rates were registered 
in France, Sweden, and the United Kingdom; and 
the lowest — in Greece, Poland, and Spain.

The available projections of fertility rates 
suggest a steady growth of the average fertil-
ity rate for the whole European market (up till 
2060, at least). Similar rising trends will also be 
registered on national level by most of the Eu-
ropean countries. However, all of the projected 
national rates for European countries are re-
ported well below the threshold of 2.1 [3, p. 10]. 
Therefore, national policies of individual Euro-
pean countries should place proper emphasis on 
promoting family friendly instruments, designed 
to stimulate the rise of fertility rates, at least to 
the level that offers simple generational replace-
ment, with the purpose of lessening the fi nancial 

burden of pension systems upon the national 
budget.

Another important factor to determine the 
sustainability of base pension systems is the old 
age dependency ratio, calculated as a ratio of 
population past the age of 65 to the working age 
population (i.e. between the age of 15 and 64). 
The rising trend of this ratio suggests a growing 
financial pressure from pension systems upon 
the national budgets. For every European coun-
try under study, over the span of 1960–2014, 
the values of old age dependency ratios were on 
the rise (Figure 3). In the year 2013, the lowest 
ratios were registered in Poland, Slovenia, and 
the Czech Republic. Those countries represent 
developing economies, meaning that their af-
fl uence levels are still below the Western Europe 
averages. Therefore, it can safely be assumed 
that their family models and perceptions are also 
different, at least to some extent.

It must be noted that the projected develop-
ment trends of the old age dependency ratio are 
quite alarming. For some countries of the region 
(e.g. the Czech Republic, Greece, Slovenia, Ro-
mania, Slovakia, Portugal, Poland), the projected 
old age dependency ratio values in the year 2060 
will be past the 50 % threshold [3, p. 28]. If the 
forecasts are accurate, the resulting problems 
in fi nancing the increased burden from the base 
part of their pension systems may prove unbear-

Figure 1. Life expectancy at birth in the selected European countries, in the years 1960–2013

Source: Based on www.data.worldbank.org .
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able, before we even take into account the rapid 
increase of public health expenditure needed to 
sustain the ageing societies.

Migration flows are last on the list of the 
most important demographic factors to affect 
the sustainability of pension systems. The nega-
tive values of the migration fl ow balance (calcu-
lated as difference between the numbers of per-
manent outfl ow to permanent infl ow) present a 
detriment to the pension systems, particularly 

when the majority of the permanent migration 
outfl ow are persons in their productive (and re-
productive) age. Based on the available data, it 
may be interesting to note that Poland was the 
only country of the region to register negative 
migration balance values for the whole duration 
of the period under study (2000-2013). Negative 
values were also registered in Spain from 2009 
onwards (Figure 4). These are typically attrib-
uted to labour market specifi cities. In Spain, the 

Figure 2. Fertility rates in selected European countries, in the years 1960–2013

Source: Based on www.data.worldbank.org.

Figure 3. Old age dependency ratios for selected European countries, in the years 1960–2014 (in %)

Source: Based on www.data.worldbank.org.
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unemployment rate rose from 17.9 % in 2009 up 
to 26.1 % in 2013; and Polish wages are among 
the lowest in the region.

The above trends in the development of ma-
jor demographic determinants of public pension 
system operation suggest that many countries of 
the region will soon be forced to redesign their 
existing pension systems. Some of them have al-
ready initiated certain instruments, such as the 
extension of the formal retirement age thresh-
olds.

3. THE NATURE 
AND THE SIGNIFICANCE 
OF DEMOGRAPHIC RISKS, 
IN THE CONTEXT OF PENSION 
SYSTEMS
The significance of demographic risks in a 
pension system stems from the need to finance 
current benefit expenditures from current in-
come (mainly from monthly contributions 
from earners on the market, but supplemented 
by fiscal sources in case of deficits). As a result 
of the ongoing demographic changes (both ex-
isting and anticipated), the relation of expen-
ditures to collected contributions is subject to 
fluctuations. Assuming the consistency of tax 
rates and pension system contributions, the 
best measure of demographic risk is the num-

ber of persons contributing to the system (pay-
ing earners) and the number of persons receiv-
ing their pension benefits. Based on the above 
approach, demographic risk applies mainly to 
the base (public) part of the pension system 
and, as such, is a risk borne by the state as the 
sole party obliged to provide material support 
for the retired.

Data presented in the previous section, par-
ticularly the growing trend of the old age de-
pendency ratio for all European countries under 
study, suggest that detrimental effects of de-
mographic changes are unavoidable, and — for 
some European countries — already well under-
way. To counteract them, state authorities need 
to increase the effective contribution rates or 
accept the consequences of decline in the level 
of pension benefi ts distributed among the enti-
tled population. It must be remembered, how-
ever, that either of the above scenarios can only 
be implemented on a limited scale. Each state 
is formally obliged to provide minimum living 
standards to their citizens — this means that the 
reduction of benefi ts paid to pensioners should 
not decrease below a certain threshold. Similarly, 
the increase of mandatory contributions from 
earners cannot go past a certain level without 
detriment to the cost of labour or consumption 
patterns in the household segment.

Figure 4. Migration balance for selected European countries, 
in the years 2000–2013 (in the number of persons)

Source: Based on data from Population Database Eurostat.



28

Review of Business and Economics Studies   Volume 4, Number 4, 2016

Following this line of reasoning, one can ex-
pect that demographic risk will soon generate 
the risk of poverty in the elderly population. Two 
separate notions must be defi ned in this context 
(for more details, see: [4, p. 114], [5, p. 2]):

severe material deprivation — represents an 
enforced inability to sustain basic cost of exist-
ence, bearing the risk of gradual deterioration of 
biological functions

relative poverty — represents a situation 
where total household disposable income falls 
below the poverty threshold, calculated at 60 % 
of the national median disposable income level 
(See: http://ec.europa.eu/eurostat/statisticsex-
plained/index.php/People_at_risk_of_poverty_or_
social_exclusion).

Considerations contained herein apply to the 
fi nancial situation of the elderly population. Per-
sons in this segment rely on their income in the 
form of retirement pensions, which are typically 
well below the level of their individual earnings 
at the moment of take-up of pensions. Inciden-
tally, medical expenses in this segment con-
stitute a large part of their household budgets. 
Pension reductions, coupled with the mounting 
cost of health maintenance, may generate the 
risk of poverty in this segment.

With severe material deprivation cases, the key 
obligations are borne by the social security sys-
tem. Persons with enforced inability to sustain 
their basic needs are entitled to receive material 
support from the social security system. Howev-
er, this form of support is funded from the state 
budget. Consequently, the larger the population 
of the materially deprived, the greater is the fi -
nancial burden imposed upon the state budget.

Women are particularly vulnerable to poverty 
risk, with their markedly higher longevity projec-
tions and notably lower average retirement pen-
sions compared to men. Female earners over the 
course of their working lives receive lower earn-
ings and their pension system contributions are 
set at a correspondingly lower level, resulting in 
lower pension capital used as basis for the calcu-
lation of pension benefi ts (for more details, see: 
[6, p. 49]).

Another important type of demographic risk 
to pension systems is the longevity risk, i.e. the 
risk of pay-out ratios going past the expected 
margin. This type of risk applies both to public 
pension systems and to institutions involved in 

supplementary pension plans. It must also be 
noted that longevity risk may apply both on in-
dividual level and that of whole generations.

Specific (idiosyncratic) longevity risk arises 
from the fact that an individual beneficiary of 
the pension system may live much longer than 
expected based on mortality statistics. This type 
of risk is particularly elevated for persons using 
supplementary pension schemes based on clear 
declarations of pay-off periods. Such persons 
face the risk of living past the declared time-
frame, or — more specifically — losing a large 
part of their household income, which may lead 
to drastic deterioration of living standards and 
hamper their ability to satisfy the most vital 
needs. Since the determination of pay-off peri-
ods is made in tandem with institutions directly 
involved in supplementary pension plans (insur-
ers, banks, pension funds), they are expected to 
provide some form of support for their clients in 
the process.

Longevity risk may also apply to whole gen-
erations or cohorts. This type of risk, referred to 
as aggregate longevity risk, reflects the unfore-
seen changes in average life expectancy of whole 
age groups. The effects may be two-fold. If the 
projections prove undervalued (for example, 
with high incidence of untimely deaths due to 
civilizational diseases) the risk of undervalua-
tion of the pay-off total is borne by the benefi -
ciary. However, with positive changes in mortal-
ity rates (resulting in increased life expectancy), 
the risk is carried over to the insurer. This type of 
longevity risk applies mainly to institutions that 
take up lifetime pension obligations. This means 
that aggregate longevity risk applies both to base 
(public) and supplementary pension schemes.

Some authors introduce the term total longev-
ity risk as reference to the combined effects of id-
iosyncratic and aggregate longevity risk [7, p. 2].

In view of the demographic trends presented 
in earlier sections, it may be assumed that the 
risk to pension system sustainability will soon 
affect all countries under study (if not already 
manifested).

4. METHODS FOR MANAGING 
DEMOGRAPHIC RISK
Demographic risk management of public and 
state-supported (mandatory) part of a pension sys-
tem can be obtained through (see: [1, p. 11–14]):
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• increasing pension eligibility ages; pro-
longing the average period of work activity of-
fers the prospect of increasing the pension capi-
tal used in the settlement of existing obligations

• increasing the mandatory contribution 
rates, with the intention of raising the pension 
capital for all participants of the public part of 
the system

• limiting and restricting the access to early 
retirement schemes (offered to certain vocation-
al groups), with the intent of delaying the pay-
out maturity combating of gender inequalities in 
the distribution of pension benefi ts.

All of the above solutions have potential for 
increasing the average level of pension benefi ts 
received by the participants and should be re-
garded as justifi ed, due to the steady increase of 
life expectancy rates. However, it must be noted 
that practical implementation of these methods 
should be accompanied by other measures in sup-
port of prolonged work activity periods, particu-
larly in the realm of health care provision, work-
place organization and employment. Without this 
type of support, the effects of demographic risk 
management solutions may prove inadequate (for 
example, when the increase of pension eligibility 
ages results in a sizeable increase of other types 
of claims: unemployment benefi ts, disability al-
lowances and welfare payments).

Apart from purely systemic solutions, the 
European countries should also consider ex-
tending their family support policies, with the 
view of increasing the fertility rates and — con-
sequently — the aggregate volume of pension 
scheme contributions collected from earners in 
the future. This should also be accompanied by 
well-designed migration policies and other in-
struments that offer greater incentives for earn-
ers (particularly the young generations) to seek 
gainful employment in their home country.

Decidedly different methods and instru-
ments of demographic risk management apply 
to fi nancial institutions involved in provision of 
supplementary pension plans. Here, the range 
of applicable methods is largely defi ned by the 
business model (banking, insurance).

Life insurance companies that offer endow-
ment funds, unit-linked life insurance schemes 
and (in some European countries) perpetuity 
plans based on equity release may adopt a range 
of instruments for managing their longevity risk, 

such as reinsurance and alternative risk transfer 
(see: [8, p. 198]). Both solutions are derived from 
methods used widely in non-life insurance poli-
cies, particularly in the reduction of catastroph-
ic-type risks — both natural and those induced 
by human action.

A good solution in the area under study is 
securitization. Two strategies are viable in this 
context: direct (local) and indirect (external). 
With direct securitization, the risk is transferred 
by the insurer (in granter capacity). As a rule, 
the insurer is the sole issuer of securities, and 
the funds obtained from their sale are invested 
in risk-free instruments for the duration of the 
transaction. This type of securitization strategy 
is typically conducted with support from a bank-
ing institution, acting in their advisory capacity 
(both floating and sale). In contrast, the indi-
rect securitization — a decidedly more popular 
solution — involves creation of an independent 
company to take over the risk based on conven-
tional reinsurance contracts and supplemented 
by profi ts from simultaneous sale of securities 
[9, p. 39].

The longevity risk may be managed through 
the use of various types of longevity bonds. Two 
major categories of longevity bonds can be dis-
tinguished: those with pay-outs linked to mor-
tality rates and those linked to survivor rates 
(i.e. generating the fl ow of funds until the death 
of the last representative of the target popula-
tion) (see: [10, p. 168], [11, p. 37]).

Apart from longevity bonds, insures may 
transfer their longevity risk using other hedging 
instruments, such as the survivors swap forward 
transactions (the so-called q-forwards, with 
«q» representing a symbol used by actuaries to 
denote mortality rates). Both instruments are 
well-defi ned in professional literature. Dowd K. 
et al. defi ne survivor swap as: “a swap involving 
at least one random mortality-dependent pay-
ment” [12, p. 2]. Coughlan G. et al. defi ne q-for-
ward as: “an agreement between two parties to 
exchange at a future date (the maturity of the 
contract) an amount proportional to the realized 
mortality rate of a given population (or subpop-
ulation), in return for an amount proportional 
to a fi xed mortality rate that has been mutually 
agreed at inception” [13, p. 2].

Considering the fact that the public part of 
a pension system represents a life-long obliga-
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tion, the institutions involved in distribution of 
this part of pension benefi ts may, just like their 
commercial counterparts, make good use of the 
above methods for hedging their longevity risk.

5. THE IMPACT 
OF DEMOGRAPHIC CHANGES 
ON THE REPLACEMENT RATE 
VALUES
The demographic changes presented in earlier 
sections of this paper will clearly affect the pay-
out of pension benefi ts, particularly those asso-
ciated with the base part of the pension system. 
Regardless of the adopted policies and methods 
for hedging the demographic risk, the resulting 
replacement rates will follow a steadily declining 
trend. Table 1 presents net theoretical replace-
ment rate values (as a ratio of the net retire-
ment pension to the net individual earnings at 
the moment of take-up of pension) for selected 
European countries, both factual (2010) and pro-
jected (2050). Data presented in Table 1 suggest 
a steady decline of net theoretical replacement 
rate for all the countries under study bar Ger-
many. The most pronounced decrease trend can 

be seen for Greece, Poland, Romania and Czech 
Republic. Those all represent developing econo-
mies of Central and Eastern Europe character-
ized by the highest population ageing rates. This 
means that their pension systems should em-
ploy particularly stringent and exigent methods 
for hedging their demographic risk.

6. CONCLUSIONS
The above considerations seem to emphasize 
the clear and present need to respond to demo-
graphic risk in the context of pension systems. 
This problem should be tackled both by institu-
tions involved in servicing the public part of the 
pension system and by other fi nancial institu-
tions providing supplementary pension schemes 
on commercial terms. It is also clear that many 
European countries still face the need of reform-
ing their existing pension systems if they intend 
to reduce the risk of poverty in the elderly seg-
ment of the population. The supplementary part 
of the pension system plays an important role 
in this context, and may be key issue to warrant 
adequate levels of future aggregate income for 
pensioners.

Таble 1. Net theoretical replacement rates for selected European countries in 2010 and in 2050

2010 2050

Czech Republic 70,6 43,1

France 77,6 58,8

Germany 59,1 63,7

Greece 121,3 87

Italy 89,5 69,1

Poland 75,5 43,3

Spain 94,5 86,5

Sweden 60,3 53

United Kingdom 77,2 75,1

Slovenia 59,2 53,7

Latvia 80,4 55,3

Portugal 85,8 65,9

Romania 70,7 45

Source: Based on data from: http://ec.europa.eu/europe2020/pdf/themes/04_pensions.pdf.



31

Review of Business and Economics Studies   Volume 4, Number 4, 2016

REFERENCES
1. European Commission. (2012). White Paper, 2012, (in Polish).
2. Szczepański M. (2015) The risk of poverty among the elderly and the design of the reformed pension 

system in Poland, Research Paper of University of Szczecin, no. 854, Finance, Financial Market, Insurance, 
no. 73, pp. 441–451. Available at: http://yadda.icm.edu.pl/yadda/element/bwmeta1.element.ekon-ele-
ment-000171386369 (in Polish) (date of access: 28.11.2015).

3. European Commission. (2015). The 2015 Ageing Report. Available at: http://ec.europa.eu/economy_fi -
nance/publications/ (date of access: 30.10.2015).

4. Babiak J. (2012). The Issue of Poverty in the European Union, PP 4/ 2012 (in Polish). Available at: http://
wnpid.amu.edu.pl/images/stories/pp/pp-4-2012/113–122.pdf (date of access: 05.01.2016), pp.113–122

5. Zaidi A. (2010). Poverty Risk for Older People in EU Countries, Policy Brief, January (II) 2010. Available at: 
http://www.euro.centre.org/data/1264603415_56681.pdf (date of access: 06.01.2016).

6. European Commission. (2011). The socio-economic impact of pension systems on the respective situa-
tions of women and men and the effects of recent trends in pension reforms, 2011. Available at: http://
ec.europa.eu/justice/gender-equality/fi les/equal_economic_independence/pensions_report_en.pdf (date of 
access: 20.12.2015).

7. Blake D., Boardman T., Cairns A. (2010). The case of longevity bonds, Center for retirement Research at 
Boston College, June 2010, no. 10.

8. Norberg R. (2013). Optimal hedging of demographic risk in life insurance, Finance Stoch, pp. 197–222. Avail-
able at: http://link.springer.com/article/10.1007 %2Fs00780-012-0182–3 (date of access: 28.12.2015).

9. Małek A. (2008). Bond as a Tool of Mortality Risk Securization, Bank & Credit, pp. 36–49 (in Polish).
10. Blake D., Cairns A. J. G., Dowd K. (2006). Living with mortality: longevity bonds and other mortality-linked 

securities, British Actuarial Journal, vol. 12, no. 1, pp. 153–228.
11. Thomsen G. J., Andersen J. V. (2007). Longevity Bonds — a Financial Market Instrument to Manage Longevity 

Risk, Monetary Review, no. 4, pp. 29–44.
12. Dowd K., Blake D., Cairns A. J. G., Dawson P. (2006). Survivor swaps, The Journal of Risk and Insurance, 2006, 

vol. 73, no. 1, pp. 1–17.
13. G. Coughlan, D. Epstein, A. Sinha, P. Honig. (2007). Q-Forwards: Derivatives for Transferring Longevity and 

Mortality Risk, Pension Advisory Group, JPMorgan, 2007. Available at: www.lifemetrics.com (date of access: 
16.01.2016).



<<
  /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


