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Abstract 

This paper is in line with the theme of survey literatures of ageing society and economic growth. Its
knowledge border is also reached into diminish and enhance the growth. The former illustrates the
causes of the negative impacts of old population on growth. It reveals that low fertility, long life
expectancy, low consumption as well as high public spending on health care lead aggregate output 
growth decline in the long run. Meanwhile, the latter attempts to explain the hypotheses of why aging
agent can contribute the economic growth. The key issue is the human capital accumulation according to
the proposition of replicated economy. Further, the elderly factors positively affect the economic growth
via increase in the effective labor, knowledge transfer as well as change in saving patterns. In
conclusion, tracking down the previous researches, the conceptual framework is contributed. It is
schematically represented the linkages underlying the effects of aging population on economic growth. 
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1. Introduction 

Nowadays, people are living longer and the rate of mortality has continuously declined as health 
care has improved. Additionally, the fertility rate of populations around the world has continued to 
decrease.  As a result of this demographic change in many countries, especially developed nations such 
as Japan, the problem of ageing populations cannot be ignored or avoided.  

The most important impact of ageing population is the economic problem of having more retired 
people than laborers. This means the dependency burden will be increased and it will be a chronic 
problem. Therefore, we should be awakened to the need for policy reform to prevent the effects of 
ageing populations on economic growth. 

The pessimistic views warn countries about the need for reform of government policy in terms of 
public expenditure and managing the government budget. However, there are many literature reviews 
which have shed some light on how to solve these problems. They are presented by the role of human 
capital and the role of expanded labor by increased female labor and extended the age of retirement.  

The answers as to whether ageing populations diminish or contribute to economic growth are 
ambiguous. Furthermore, a great deal of research in many countries has attempted to clarify the effect of 
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ageing population on economic growth. However, there is no framework to show the mechanism of 
ageing population and whether it has a positive or negative effect on economic growth.  

Accordingly, these variables will be useful for planning policy reform in the future. Therefore, this 
paper gathers and explores both theoretical and empirical papers in order to investigate the in depth 
variables analysis behind the mechanism of ageing population on economic growth.  

This paper is organized as follows:  Following the introduction, the second section explains the 
cause of the negative effects of an ageing population on economic growth. The third section presents the 
causes of a positive effect of an ageing population on economic growth, followed by a conclusion. 

 

2. Ageing diminishes economic growth 

The ageing population is defined as the proportion of population aged over 60, which is more than 
10 percent of the total population (United Nation, 2002). The negative effects of an ageing population on 
economic growth are both direct and indirect. The direct effect is the scale effect on economic growth 
with the low output from a low labor supply. The indirect effects are the increasing public expenditure 
via health expenditures and the low consumption and saving via a high dependency from the elderly 
population.  

 
2.1) the scale effect 

The first economist who explored the issue of population and its effect on economic growth was 
Thomas Robert Malthus. (Malthus, 1798) suggested that human population grows at a geometrical rate, 
while food production grows at an arithmetic rate. It implies the increasing population growth will be 
our problem in the future because of the scare resources. Therefore, the increasing population results 
have no growth in the future, while the opposite view argues that reduced population diminishes output 
in the future via the decreasing labor supply in produce. However, the relationship between population 
and economic growth is ambiguous. In Asia (Tsen & Furuoka, 2005), there is no relationship between 
population and economic growth in the long run. In the short run, Japan, Korea and Thailand have 
bidirectional granger causality between population and economic growth, whereas China, Singapore and 
Philippines have unidirectional granger causality running from population to economic growth. It 
concludes that low population growth depresses economic growth. Similarly, the increase in an ageing 
population also diminishes economic growth. For instance, in Taiwan (S. H. Lee & Mason, 2007) it has 
been found the impact of demographic change by  an increase of elderly people affects income growth 
through the lowest income among three generations.  In China (Peng, 2008), the ageing population 
causes lower economic growth through a reduction in the labor force and a reduction in new demand for 
investment. 

 
2.2) Public Expenditure 

The changing demographic transition is that the population as a whole has greater longevity and 
lower fertility. This imposes pressure on public expenditures through pension and social security in the 
long term. (Verbič & Spruk, 2014) suggested the public pension expenditure in the long term is worrying 
because the lower fertility rate and the higher life expectancy also affects on public pension via the 
higher old-age dependency ratio in 33 countries which are 30 high income OECD economies, one 
upper-middle income country and two non-OECD countries. There are similar results in European 
countries (Elmeskov, 2004) and in G-7 countries (Bongaarts, 2004). Among G-7 countries (Bongaarts, 
2004), Japan is predicted to have the highest old-age dependency ratio from 2000-2050, followed by 
Italy, Germany, France, Canada, The United Kingdom and The United States. The elderly trends will 
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increase continuously so all seven countries will have to increase their public expenditures in the future 
(Bongaarts, 2004), while (Elmeskov, 2004) recommended that European countries have higher public 
pension and healthcare spending. 

Since the greater number of elderly need more healthcare, (Hashimoto; & Tabata, 2010) 
investigated the relationship between ageing, health and economic growth by using an 
overlapping-generations model. The study found the ageing diminishes the economic growth in small 
economies because the rising demand in health care due to the rising number of elderly people increases 
employment in the health sector. However, (Aisa & Pueyo, 2013) argued that it has an ambiguous effect. 
Although the greater number of elderly people affects the shift of labor in the health sector, the role of 
capital accumulation also shifts the demand in the non-health sector because of the reducing income of 
elderly and their demand for health care.  

(Tabata, 2005) reported that there are positive relationships among the public subsidy, life 
expectancy and economic growth. Welfare will be lost because the public expenditure on health for the 
future generation increases. Moreover, the social security also places pressure on public expenditure. 
(Ono, 2003) found the ageing lead to a deficit budget when government finances the social security and 
the tax revenue is deficient. The “pay-as-you-go” scheme would be preferred in this case. However, if 
the economy slows down, the fair pension scheme would be preferred. (Pecchenino & Utendorf, 1999) 
used an overlapping generation model to explore the effect of social security as pay-as-you-go schemes 
in ageing economy. They found it would diminish economic growth in case of no impact of education.   

 In order to prepare for an ageing population in the future, government policies need to reform. 
(Bongaarts, 2004) suggested  many policies to solve this problem by increasing  the fertility rate,  
immigration, and  labor force participation, as well as raising the age   of retirement and reducing 
public pension benefits. (Elmeskov, 2004) agreed that the changing retirement schemes to have the 
elderly retire later helps the public budget still be surplus. 

 
2.3) Consumption and saving 

Leff’s dependency hypothesis (Leff, 1969) presents an inverse relationship between dependency 
ratios and saving rates because their expense paid for consumption rather than production. Therefore, the 
demographic change has an influence on aggregate saving because the high ratio of dependents to the 
working age population leads to lower aggregate saving.   

The saving is the important role on smoothing consumption in the future as the life cycle 
hypothesis theory is proposed by (Modigliani, 1988; Modigliani & Brumberg, 1980; Modigliani & 
Brumberg, 1954). The individual decides on consumption and saving. To smooth consumption over their 
life, the individual needs to save more, which depends on current income and their age and it also affects 
lower consumption in current period.   

The decision of whether and how much to save depends on their consumption and their dependency 
burden.  The impact of a larger ageing population reduces the saving. For instance, (IMF, 2005) asserts 
the increasing 1% of elderly dependency ratio leads to reduced saving by 1.50% of GDP. In Japan, 
(Horioka, 2009; Horioka, Suzuki, & Hatta, 2007) show the falling saving rate in households due to the 
rapid ageing population. In 10 Asian countries, (Kim & Lee, 2007)a  greater number of elderly are also  
saving less in order to consume more. In Taiwan, (Athukorala, 2003) finds the significantly negative 
impact of Taiwanese household saving rate. The saving is necessary for increasing economic growth as 
the role of accumulation capital. Therefore, the impact of a larger ageing population also diminishes 
economic growth in the future. 
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Figure 1: The impact of ageing population diminishes economic growth framework 
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3. Ageing enhances economic growth   

Population ageing is an unavoidable outcome of demographic transition. Primarily, as a result of 
declines in mortality and, secondarily, fertility declines, the age structure of a population becomes older. 
Although the number of elderly is expected to increase, it may not always have a negative effect on the 
economy if the elderly persons invest in human capital from childhood to adolescence. Furthermore, this 
part reviews selected literature that concerns the impacts of ageing populations and how it enhances 
economic growth, which is organized as follows:  

 
3.1) Human capital investment  

The declines in mortality and fertility lead to an increase of the aging population. However, it may 
have an effect on economic growth through human capital investment. In this category, a number of 
theoretical studies use the Overlapping Generations  Model (OLG) to exam the relationship. (Azarnert, 
2005; Boucekkine, Croix, & Licandro, 2003; Croix & Licandro, 1999; Gradstein & Kaganovich, 2003; 
Kalemli-Ozcan, Ryder, & Weil, 2000) explored the relationship between mortality and human capital 
accumulation in the process of economic growth. The greater longevity will increase the period of 
schooling because investment in education will earn a greater return over a longer time period.  

As regards education systems, each country differs dramatically in the way which they finance their 
educational systems. Normally, the education can be provided in three ways;  The first is through 
public funds, the second is through private funds, and the third is a combination of the two. The studies 
presented in the OLG model, (Gradstein & Kaganovich, 2003) found a positive impact on economic 
growth when increasing longevity results in an increase in public education funds. In addition, (Osang & 
Sarkar, 2007)  found that a mix of public and private spending on education maximizes welfare. The 
parents must decide how to divide their income between consumption and education spending. In 
addition, (R. Lee & Mason, 2010) focused on the allocation via the number of children in a family as 
well as the level of education they attain. The low birth rate led to higher human capital expenditures per 
child through more education for the fewer number of children.  

More precisely, human capital investment is not only learning in school, but also on the job training 
(Clark, Matsukura, & Ogawa, 2013).  Training enhances the level of opportunities  workers 
experience through participation in the labor market, which  is another key to sustaining effective labor. 
In addition, (Prettner, 2013) used endogenous growth model to show that increasing longevity can  
promote the capita output through technological change and Research and Development (R&D)  which 
have a positive effect on economic growth.   

Besides education, the issue of health is also important to investigate.. (Chakraborty, 2004) pointed 
to greater longevity and lower mortality rate as a result of improve health s well as (Issa, 2005) indicated 
health contributes directly to the growth process because good health have a good job performance.  

Overall, investment in schooling, training, R&D, and health has a positive effect on the stock of 
human capital  because the increase in human capital accumulation has long been identified as a  
factor in the long-run economic growth.  There is a large body of empirical evidence that  has focused 
on the process of population ageing and economic growth. (Bloom, Canning, & Fink, 2010; Cuaresma, 
Lábaj, & Pruzˇinsky, 2014; Go´mez & Cos, 2008) 

 
3.2) Life satisfaction and experiences transfer 

Nowadays in Taiwan, there are many extended families which consist of at least three generations 
living together. . The family’s life satisfaction increases when the elderly members assist in taking care 
of their grandchildren (Chen, Wang, & Lin, 2011). Apart from this, the elderly people foster learning by 
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sharing their knowledge which then leads to more experience transfers in these families. For economic 
reasons, as younger family members gain more experiences and thus increase in their skills, it leads to 
greater  in human capital accumulation. Consequently, this helps to drive Taiwan’s economic growth. 

 
3.3) The change of consumption and saving patterns 

The economic lifespan of all individuals consists of two periods: working and retirement periods.  
In the first period, working adults spend their money and time on education and training for their 
children. Their skills lead to more productivity, which results in effective labor. When people anticipate 
living longer, they decide to save more money during working period in order to have adequate funds 
for their retirement. As global life expectancy increases, the life-cycle consumption and saving patterns 
of elderly persons change. Increasing longevity requires more saving and consumption in old age, as 
reported by (Freitas & Martins, 2014; Zhang, Zhang, & Lee, 2003). Theoretical background and 
empirical work, (Loumrhari, 2014), confirms the importance of private savings to finance an economy 
and its long-term growth. The demographic changes  result in a  positive saving rate effect as a greater 
life expectancy leads to more retirement consumption (Velarde & Herrmann, 2014).  

Accordingly, the studies indicate the influence of population ageing is based on economic growth. 
These results show the facts of demographic transition change for a decrease in mortality and fertility 
rates as well as an increase in human capital investment that also increases high productivity and output. 
The role of human capital is an important factor input that directly stimulates economic growth as shown 
in Figure 2. 
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Figure 2: The impact of ageing population enhances economic growth framework 
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4. Conclusion 

The frontier of ageing society and economic growth has been revised in this paper. It is also 
separated into diminish and contribute the economic growth. Unsurprisingly, regarding the survey of 
previous literatures, the former succinctly states as follows: i) the aging population causes the lower 
economic growth, ii) the aging population will be burden of the government spending in the future and 
then the public policy such as the retirement schemes, fertility policy, have to be reform, iii) the rapid 
aging population consigns the household saving rate goes down. On the other hand, the latter can point 
the interesting issues out. They are also summarized as followings. The propositions of previous 
theoretical works were proved that expansion of life expectancy of representative agent in the simulated 
economy leads the accumulation of human capital to enhance long-run growth due to the length of 
schooling and training. This finding is also consistent with the previous empirical work through 
econometrics modeling. Further, the positive longevity effect dominates the negative fertility effect 
according to the endogenous growth model. Apart from this, the elderly population can contribute the 
economic growth because of knowledge transfer. Further, the learning of younger from elderly 
population experiences is the key success to develop their skills. Therefore, this paper raps them up to be 
the conceptual framework of the impact of aging population diminishes/enhances economic growth for 
the future research direction.   
 

References: 

Aisa, Rosa, & Pueyo, Fernando. (2013). Population aging, health care, and growth: a comment on the 
effects of capital accumulation. J Popul Econ, 1285-1301.  

Athukorala, Prema-Chandra, and Pang-Long Tsai. (2003). Determinants of household saving in Taiwan: 
growth, demography and public policy. The Journal of Development Studies, 39(5), 65-88.  

Azarnert, Leonid V. (2005). Child mortality, fertility, and human capital accumulation. J Popul Econ, 
1-13.  

Bloom, David E., Canning, David, & Fink, Gu¨ nther. (2010). Implications of population ageing for 
economic growth. Oxford Review of Economic Policy, 26(4), 583–612.  

Bongaarts, John. (2004). Population Aging and the Rising Cost of Public Pensions. Population & 
Development Review, 30(1), 1-23.  

Boucekkine, Raouf, Croix, David de la, & Licandro, Omar. (2003). Early Mortality Declines at the 
Dawn of Modern Growth. Scand. J. of Economics, 105(3), 401-418.  

Chakraborty, Shankha. (2004). Endogenous lifetime and economic growth. Journal of Economic Theory, 
116, 119-137.  

Chen, Shu-Mei, Wang, Shwu-Huey, & Lin, Pei-Shyuan. (2011). The Relationship between the Living 
Arrangement and Life Satisfaction of the Elderly – A discussion for 4 regions in Taiwan. Enhr 
Conference, 1-21.  

Clark, Robert, Matsukura, Rikiya, & Ogawa, Naohiro. (2013). Low fertility, human capital, and 
economic growth: The importance of financial education and job retraining. DEMOGRAPHIC 
RESEARCH, 29(32), 865-884.  

Croix, David de la, & Licandro, Omar. (1999). Life expectancy and endogenous growth. Economics 
Letters, 65, 255-263.  

Cuaresma, Jesus Crespo, Lábaj, Martin, & Pruzˇinsky, Patrik. (2014). Prospective ageing and economic 
growth in Europe The Journal of the Economics of Ageing 3, 50-57.  

Elmeskov, Jørgen. (2004). Aging, Public Budgets, and the Need for Policy Reform. Review of 



Meiji Journal of Political Science and Economics Volume 3, 2014 

 9 

International Economics, 12(2), 233–242.  
Freitas, Najat El Mekkaoui de, & Martins, Joaquim Oliveira. (2014). Health, pension benefits and 

longevity: How they affect household savings? The Journal of the Economics of Ageing, 3, 21-28.  
Go´mez, Rafael, & Cos, Pablo Herna´ndez de. (2008). Does population ageing promote faster economic 

growth? Review of Income and Wealth 54(3), 350-372.  
Gradstein, Mark, & Kaganovich, Michael. (2003). Aging population and education finance. Journal of 

Public Economics, 1-19.  
Groezen, Bas van, Meijdam, Lex, & Verbon, Harrie A. A. (2005). Serving the old: ageing and economic 

growth. Oxford Economic Papers, 57, 647-663.  
Hashimoto;, Ken-ichi, & Tabata, Ken. (2010). Population aging, health care, and growth. J Popul Econ, 

23, 571-593.  
Horioka, Charles Yuji. (2009). Past and Future Trends in Japan’s Household Saving Rate and the 

Implications Thereof for Japan’s Current Account Balance.  
Horioka, Charles Yuji, Suzuki, Wataru, & Hatta, Tatsuo. (2007). Aging, Savings, and Public Pensions in 

Japan. Asian Economic Policy Review, 2(2), 303-319. doi: 10.1111/j.1748-3131.2007.00080.x 
IMF. (2005). CHAPTER II: GLOBAL IMBALANCES: A SAVING AND INVESTMENT 

PERSPECTIVE. 93-124.  
Issa, Haitham. (2005). Human Capital Demographic Transition and Economic Growth. Journal of 

Economic Development, 30(2), 49-65.  
Kalemli-Ozcan, Sebnem, Ryder, Harl E., & Weil, David N. (2000). Mortality Decline, Human Capital 

Investment, and Economic Growth. Journal of Development Economics, 62, 1-23.  
Kim, Soyoung, & Lee, Jong-Wha. (2007). Demographic Changes, Saving, and Current Account in East 

Asia. 22-53.  
Lee, Ronald, & Mason, Andrew. (2010). Fertility, Human Capital, and Economic Growth over the 

Demographic Transition. Eur J Population 26, 159-182.  
Lee, S. H., & Mason, A. (2007). Who Gains from the Demographic Dividend? Forecasting Income by 

Age. Int J Forecast, 23(4), 603-619. doi: 10.1016/j.ijforecast.2007.07.004 
Leff, Nathaniel H. . (1969). Dependency rates and savings rates. The American Economic Review, 

886-896.  
Loumrhari, Ghizlan. (2014). Ageing, Longevity and Savings: The Case of Morocco. International 

Journal of Economics and Financial Issues, 4(2), 344-352.  
Malthus, Thomas Robert. (1798). An Essay on the Principle of Population: Printed for J. Johnson, in St. 

Paul’s Church-Yard, London. 
Modigliani, Franco. (1988). The role of intergenerational transfers and life cycle saving in the 

accumulation of wealth Journal of Economic Perspectives, 2(2), 15-40.  
Modigliani, Franco, & Brumberg, Richard. (1980). Utility  analysis and aggregate consumption 

functions: an atternpt at integration: in Andrew Abel, ed., The Collected Papers of Franco 
Modigliani: Volume 2, The Life Cycle Hypothesis of Saving, Cambridge, MA. The MIT Press. 

Modigliani, Franco, & Brumberg, Richard H. (1954). Utility analysis and the consumption function: an 
interpretation of cross-section data: in Kenneth K. Kurihara, ed., PostKeynesian Economics, New 
Brunswick, NJ. Rutgers University Press. 

Ono, Tetsuo. (2003). Social security policy with public debt in an aging economy. J Popul Econ, 16, 
363-387.  

Osang, Thomas, & Sarkar, Jayanta. (2007). Endogenous mortality, human capital and economic growth. 
Journal of Macroeconomics, 1-23.  

Pecchenino, Rowena A., & Utendorf, Kelvin R. (1999). Social security, social welfare and aging 



Does an Ageing Population Diminish or Enhance Economic Growth? : A Survey of Literature Sivalap Sukpaiboonwat, Sutida Plyngam, Jirawat Jaroensathapornkul 

 10 

population. J Popul Econ, 12, 607-623.  
Peng, Xiujian. (2008). DEMOGRAPHIC SHIFT, POPULATION AGEING AND ECONOMIC 

GROWTH IN CHINA: A COMPUTABLE GENERAL EQUILIBRIUM ANALYSIS. Pacific 
Economic Review, 13(5), 680-697.  

Prettner, Klaus. (2013). Population aging and endogenous economic growth. J Popul Econ, 26, 811-834.  
Tabata, Ken. (2005). Population aging, the costs of health care for the elderly and growth. Journal of 

Macroeconomics, 27, 472–493.  
Tsen, Wong Hock, & Furuoka, Fumitaka. (2005). The Relationship between Population and Economic 

Growth in Asian Economies. ASEAN Economic Bulletin, 22(3), 314-330.  
United Nation. Dept. of Economic. (2002). World population ageing, 1950-2050 (No.207). New York: 

United Nations. 
Velarde, Melanie, & Herrmann, Roland. (2014). How retirement changes consumption and household 

production of food: Lessons from German time-use data The Journal of the Economics of Ageing 3, 
1-10.  

Verbič, Miroslav, & Spruk, Rok. (2014). Aging Population and Public Pensions: Theory and 
Macroeconometric Evidence. PANOECONOMICUS, 3, 289-316.  

Zhang, Jie, Zhang, Junsen, & Lee, Ronald. (2003). Rising longevity, education, savings, and growth. 
Journal of Development Economics, 70, 83-101.  

 



<<
  /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


