
Summary
The main question in this paper is: How will ageing affect the economic growth of China?
Ageing is defined as getting more older people in relation to young people. Changes in mortality and fertility can cause ageing. If the fertility rate decreases and mortality declines a society is ageing. A lower fertility rate means less young children and will automatically cause ageing, because the young-age group will shrink. On the long term this will cause a decrease of the labour force. A lower mortality rate will increase the amount of elderly in the society. Main cause of the lower mortaliy is the increased quality of health care, this increases life expectancy.

According to economic theory ageing has three major effects on economic growth. The first one is the ‘dependency ratio effect’. More older people in relation to younger people. The labour force will decline. Less labour means less production, when productivity does not change. The effect on economic growth is thus negative. With less production at least one of the two age groups has to consume less. Only an increase in productivity can (partly) take away the burden. A second effect is called ‘capital thickening’. If the labour force decreases less capital is needed to keep the capital-labour ratio constant. This means that less saving are needed and disposable income per capita will rise. This has a positive influence on economic growth, since a higher demand will raise production. The third effect is ‘capital deepening’. If savings do not change a smaller labour force leads to more invested capital per worker. This increased capital-labour ratio increases productivity. A higher steady state will be reached. Income, consumption and savings per capita will be higher. Aggregate production, income and savings can be lower than before, because of the smaller labour force, but per capita these variables will increase. Capital deepening has thus a positive effect on economic growth. 

Japan is a special case in relation to ageing. Ageing is very large in Japan caused by one of the lowest fertility rates in the world and one of the highest life expectancies. One of the major problems in Japan is the financing of social security. Due to a severe recession in the nineties they have already a huge government deficit. Ageing causes an increase in pension benefits and a reduction in contributions. In this way ageing will make the government deficit worse. The older society also increases the costs for health care significantly. Fixing the budget deficit is the main challenge for Japan. A tax increase can be a solution, but this will harm economic growth. More tax will mean less disposable income for the Japanese. Demand will decrease and production declines.
China also has problems with financing the social security. The reform from a PAYG-system to funded pensions is very difficult and will most likely ask for a tax raise in the future. An increase in tax rate will mean that the disposable income par capita will decline. A smaller disposable income leads to less demand, which in his turn will lead to less production. A tax rate has thus a negative effect on economic growth. 

Another solution for reducing the deficit is to increase the pension age. This will increase contributions and reduce benefits. Raising the pension age will have a positive effect on economic growth. A higher pension age will mean that more people are in the labour force and if productivity stays constant the aggregate production will grow. A higher pension age does thus have a positive effect on economic growth.

The government in China is not elected and taking impopular decisions, as raising the pension age, is therefore easier. The huge surface of China makes it impossible to find one solution that works out in whole China. Different circumstances ask for different solutions. 

The situation is not hopeless. China is now profiting from the fact that they have a huge labour force, while there are less children and the old-age group is not on its top. This means that the costs for children and elderly are not that high yet. The big size of the labour force makes that production, income and tax income for the government are rising. By preparing now, a lot of problems with ageing can be restrained. 
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Chapter 1: Introduction

The last years China showed an enormous economic growth. Some people call China the sleeping giant. In size of population they are already a giant, with more than a billion people. Economically they are becoming stronger and stronger. Some people argue that fifty years from now China will be the largest economy in the world, but just as every other country China has problems too. One of the potential problems for China is the ageing of her society. The old-age dependency ratio divides the total number of people aged 65 and over by the number of people aged 15-64. The old-age dependency ratio in China is now 11, this will grow to 38 in 2050 (United Nation, 2008). Ageing is not a problem for China alone. The US, EU and Japan do also have an ageing society. This raises the main question of this thesis: How will ageing affect the economic growth of China? 
Further economic growth of China is in the interest of the Chinese people who earn more money and get a better standard of living. Economic growth of China is also important for the rest of the world. A wealthier China creates a huge new export market. Due to a saving rate of almost 40%, China can be of great importance to supply the capital the western world needs to increase the productivity (Fehr et al, 2005). The US, Japan and the EU are all ageing. To increase the capital-labour ratio, and with this the productivity of labour, they need more capital. China can borrow them this capital in the future. The question is if they will do this, since investing it in their own country will be better in the long term.
The main question stated above will be answered by answering four sub questions. Each sub question will be answered in a seperate chapter. In Chapter 3 the sub question; What is the relation between ageing of society and economic growth?; will be answered. This chapter will describe the theoretical relation between ageing and economic growth in the Solow-model. Chapter 4 will answer the question; What is the demographic situation of China and how will it develop in the future? Data about fertility, life expectancy and dependency ratios between 1950 and 2050 are given. This data show that China is ageing and that it will continue to do so in the future. Chapter 5 the indirect effects of ageing on economic growth will be shown. Chapter 6 will look at the consequences of ageing on the economic growth of Japan. Japan is further in the ageing process than China and problems occuring in Japan can become problems in China. China can also learn from the policies Japan implemented. In Japan ageing is really large. The old-age dependency ratio grew from 8 in 1950 to 35 in 2010. Expectations are that this ratio will increase to 74 in 2050 (United Nation, 2008). Chapter 7 will look at the effects of an ageing population on the economic growth of China. Will it be as large as in Japan? And what does and can China do about the deficits in the pension system and in the health sector? Chapter 7 will conclude and gives an answer to the main question.
The answers to the main and sub questions will be given by studying work from scientists and using data from the OECD and the UN. By studying this information I come to the following main findings.
According to the Solow-model ageing has three major effects on the economy (Meijdam, 2008). The first one is the dependency ratio effect. In an ageing society the old-age dependency ratio rises. This means that there are becoming relatively more elderly compared to younger people. Less people are in the labour force, but they have to produce for everyone in the society. If labour productivity does not rise a smaller labour force will cause less production and at least one of the two age groups has to consume less. The dependency ratio effect has a negative influence on economic growth. Without productivity growth the aggregate production will decline. The second effect is the capital thickening effect. If the labour force decreases less capital is needed to keep the capital-labour ratio constant. Less saving are necessary and more income per capita remains to spend. This increases demand per capita and has in this way a positive effect on economic growth . The third effect is the capital deepening effect. If the labour force decreases, but investments stay constant more capital is available per worker. The capital-labour ratio increases and labour productivity increases. This increases consumption, wages and tax income for the government per capita. Because of the smaller labour force the production can be lower, but the increase in productivity caused by capital deepening restrains the effect on production and has a positive influence on economic growth.
In China ageing causes problems with the social security. Higher costs for pensions and health care makes the deficit in the social security larger. There is already a deficit in the public pensions, these are now financed with the contributions of individual pensions. This is only a temporary solution, when these people want their pension benefits the government has to find another solution. The financing problem in the Chinese pension system is not only caused by ageing, but also by the transformation from a PAYG system to a funded system. This brings huge costs along, because there is one generation were nobody paid contributions for. A tax raise and/or an increase of the pension age are the most realistic solutions. These hard decisions can easier be made in China since the government is not elected, they do not have to be scared to lose votes. Of course this system has disadvantages too, who says that the government does what is best for the people?  
Another effect of ageing can be a decrease in labour supply. This problem, that will arise in the future, can at least partly be solved by investing in capital and education. Keeping young educated people in China and attracting foreign talent can also increase the effective labour supply in China. A higher participation rate will be difficult since this rate is, with 75% (World Bank, 2007), already very high in China.

The high saving rate in China can make them the bank of the world in the future. The western world is ageing and needs a lot of capital, since pension benefits will increase overwhelmingly (Fehr et al, 2005). They can borrow this from China and China will receive a good rate of return. On the long term this positive effect will be dominated by the negative effect on wages. Investments not made in China will not rise the capital-labour ratio in China and will in this way thus not raise the wages (Adema, 2008). 

Because of the huge surface of China differences within China are enormous. These huge differences make that every region has his own problems and needs different solutions, this makes fighting ageing in China more complicated. But China is now in a period in which it takes advantage of ageing. A huge labour force and relatively low costs for children and elderly is one of the reasons for the overwhelmingly economic growth of China. By preparing now consequences of ageing can be restrained.   

Chapter 2: Related Literature

In the first part of my research I look mainly to the theoretical influences from ageing on economic growth. This is done by studying Burda and Wyplosz (2005). This book describes the Solow-model in which capital accumulation, population growth and technological progress are seen as the main sources of economic growth. I linked these three sources to ageing. Capital accumulation is necessary to increase the capital-labour ratio. This can increase the production per capita and will be of huge importance when the labour force decreases in an ageing society. The book shows the consequences af a growing society. Ageing causes a population decrease, so I turn the findings in the book around to see what happens when the population decreases. Technological progress is in Burda and Wyplosz (2005) presented as the source of endless economic growth. The need for technological progress becomes only larger in an ageing society in which labour productivity has to increase. 

Meijdam (2008) also described the theoretically consequences of ageing on economic growth. Meijdam (2008) distinguishes three direct consequences. The dependency ratio effect, capital thickening and capital deepening. All these three consequences have something to do with the size of the labour force. The decrease of the labour force is an important consequence of ageing. According to Carone et al (2005) there are three solutions to increase the effective labour supply. Although this paper is concentrated on the EU the solutions are compatable with other ageing societies as Japan and China. Carone et al(2005) conclude that increasing the pension age is the best solution to increase effective labour supply. This is a good solution, because it pays dividend twice. On the one hand less pension benefits have to be paid and on the other hand will the government receive more for pension contributions. China also other good solutions for increasing effective labour are available, for example better education and more investment in capital. 

Labour supply is not the only economic variable influenced by ageing. In an ageing society capital becomes more important. A lot of studies show that Europe and the US will not have enough capital to grow further in the future. Fehr et al (2005) shows that China could help here. With a saving rate of 40%, China could provide the western world the necessary capital in the future. This quarantees further economic growth in the western world. China in turn can profit from the higher rates of returns. Fehr et al (2005) show this whole process as a win-win situation, but investing in foreign countries instead of investing in your own country has negative consequences in the long term. Wages and consumption will be lower in China if they invest their money not in China, but in other countries.

Ageing also affects the pensions systems. China is not the only country that has problems with financing the social security. Europe and the US have problems as well. Asher et al(2005) concludes that reforms in China so far were positive, but not enough to solve the problems. Increasing the pension age and one national institute that is responsible for the pensions are seen as important reforms needed in China. 

One institution responsible for all the pensions in China could be an option, but differences within China are huge as Joseph and Phillips (1999) show. The rural area is ageing faster than the urban area, because young people move to the cities where more jobs are available and wages are higher. Facilities as elderly homes and hospitals are less available in the rural areas. The majority of the Chinese people (70%) (Joseph and Phillips, 1999) is living in the rural area and they have to take care of themselves, the national government is not doing anything. Elderly are dependent on relatives and local municipalities. The main conclusion of Joseph and Phillips (1999) is that the differences within China are enormous and it will be impossible to implement a few solutions that can help whole China. Every area does need her own method to fight the consequences of ageing.  

Lloyd-Sherlock (2000) looks to the effects of ageing in developing countries. Main finding is that policy and research focus too much on pension programs and the health sector. For the poor old people pensions are mostly not relevant. They simply do not have a pension. In China only 22,5% of the people aged 60 and over have a pension. In Cote d’Ivoire this rate is 5,7% and in Peru it is 17,6%. Reforms in the health sector are also not beneficial for the poor elderly, since one of the measures taken is often that people have to pay a larger part of their health care. By reforming the pension system and the health system there should be looked more carefuly to the needs of the poor.

Carone et al (2005) looks to the effects of ageing in the EU. The direct effects of ageing on economic growth according to this paper are labour supply, since ageing causes a smaller labour force which will reduce production and GDP will be lower. Ageing does also affect the quality of labour. More older people in the labour force will affect the productivity, although the precise effect is ambigious. Ageing also affect savings. According to the Life Cycle theory (Ando and Modigliani, 1963) younger people will consume more and older people will save more. What happens with aggregate saving is ambigious. Older people do also spend their saving later on. Although it is not clear what will happen with aggregate savings it is clear that it affects economic growth. Savings can be used for investment which will raise productivity. The last direct effect is technological progress. Technological progress will increase productivity and this has a positive effect on economic growth. Carone et al (2005) is clear about he effect on labour supply, this will be negative. The effect of ageing on production is uncertain, but expected to be negative.

Faruqee and Mühleisen (2002) looks to the effects ageing had in Japan. Main consequences according to this paper are the decline in the labour force and the higher tax rates to finance the social security. A smaller labour force will reduce production, this harms economic growth. A higher tax rate can affect the labour supply and in this way the production. 

Harbaugh and West (1993) concludes that China wil lage faster than the US, but not as fast as Japan. Most important effect of ageing is, just as in Faruqee and Mühleisen (2002) that the smaller labour force will cause less production. This has negative consequences for economic growth.

Chapter 3: Economic growth in theory.
This chapter will analyse the effects of an ageing society on economic growth. This will be done by studying a macro-economic growth model, the Solow-model (Solow, 1956). The Solow-model recognizes three sources of economic growth. These are capital accumulation, population growth and technological progress. First we will look at capital accumulation, then we will introduce population growth and at last we will take technological progress into account. Economic growth is also influenced by factors not directly indicated in the Solow-model. In this chapter we will only look to those factors that are relevant for the effects that ageing has on economic growth. At the end of this chapter we will look, with the Solow-model in mind, to the consequences of ageing on economic growth.

3.1 Capital accumulation

Capital accumulation is the process that people and firms save a part of their income. This money can be lended to people and firms who want to invest. These investments increase the capacity of producers. In this way more production is possible, which will lead to a higher output. A higher output will increase income and thus consumption and savings. In this way capital accumulation could be the reason for the ever growing economy.

If we assume that the production function is given by: 

Y = F (K,L), where

Y = Output

K = Capital stock

L = Employed labour

(Burda and Wyplosz, 2005)

Capital and labour have an positive effect on output. If capital and/or labour increases output will increase too, ceteris paribus. If K is doubled it does not necessarily mean that Y will double too. If you have two machines instead of one, but you still have only ten employees who can work with the machines, the production will not double after buying this second machine. There is simply not enough labour to use both machines optimally. An increase in capital will cause a lower increase in the output. Mathematically this can be written as: ∆Y/∆K < 1 and this is refered to as diminshing marginal productivity (Burda and Wyplosz, 2005).

Ceteris paribus savings can create a change in the steady state. The steady state is a long run equilibrium which is reached when investments are equal to the depreciation of capital. At this point capital is not increasing further and the capital-labour ratio is constant. This implies no further output growth and wages are constant too.  More savings can increase the steady state, but does not change the long run growth rate, see Figure 3.1. More savings gives more opportunities to invest in capital. This increases the capital-labour ratio and in this way increases the steady state. The new steady state will have a higher output and higher wages, but all economic variables, like consumption, wage and savings are constant in per capita terms. 
Figure 3.1: An increase in the saving rate.
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The long run growth rate is not affected by savings, because more savings leads to more investments. More investments leads to more capital, which will lead to more depreciation. More depreciation asks for more money to invest and thus for more savings. This is not endlessly possible, because of the diminishing marginal productivity. Diminishing marginal productivity means that every extra Euro invested in capital will bring in less income. For example the first Euro you invest returns € 2,- income. The second Euro invested only brings in € 1,99. The third Euro returns only € 1,96 and so on. There comes a moment where it is not profitable anymore to invest another Euro, because the return of this extra Euro will be less than an Euro.

There is a saving rate that leads to a capital-labour ratio were consumption per worker, in a particular steady state, is maximized. This point is mathematically reached when the marginal productivity of capital is equal to the depreciation of capital. MPK=δ, where δ=depreciation of capital. This is referred to as ‘the Golden Rule’ of capital accumulation (Figure 3.2).

Figure 3.2: The Golden Rule
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(Source: Burda, M. and Wyplosz C. (2005))
If a country saves more than necessary according to the Golden Rule it can consume more, now and in the future, just by saving less. An economy like this is called ‘dynamically inefficient’. If a country saves too less it can increase future consumption by saving more, but this will decrease the consumption today. An economy in this situation is called ‘dynamically efficient’ (Figure 3.3). The words efficient and inefficient are meant here in the Pareto sense. Inefficient means that it is possible to improve the position of one group without worsening the position of the other group. In this case it is possible to enlarge the consumption from the group today, by saving less, and increasing the level of consumption in the future at the same time. Efficient means that is it not possible to improve the position from one group without hurting that of another group. In this case it means that it is not possible to enlarge the level of consumption of the future population without reducing the consumption possibilities of the current population.

Figure 3.3: Raising steady state consumption
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(Source: Burda, M. and Wyplosz C. (2005)) 

As we saw capital accumulation can cause economic growth, but because of the diminishing returns of capital it can not be the source that causes endless economic growth.

3.2 Population growth

As showed in the previous part of this chapter, capital accumulation can not be the cause of infinite economic growth. Another factor influencing economic growth is population growth. A larger population can increase the labour force and thus increases the amount of labour available. More labour can also be realized if each worker works more hours. With more labour and the fact that the capital-labour ratio is constant in the steady state we can conclude that investments must not only compensate for the depreciation, as in the previous part, but it must also compensate for labour growth. Only then it is possible to optimize the consumption per worker in the steady state. The Golden Rule changes into MPK = δ+n, where n is the population growth rate.

Figure 3.4: The steady state with population growth
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(Source: Burda, M. and Wyplosz C. (2005)) 

With a growing population, labour will grow too. As can be seen in Figure 3.4 an increase in n will move the steady state from A1 to A2. In A2 the capital-labour ratio as well as the output-labour ratio will be lower. This leads to lower wages, because the value of labour decreases. If you want to keep the capital-labour ratio constant in a situation with a growing population you need more capital, but as mentioned before capital has a diminishing marginal productivity. This means that it is not endless efficient to invest in capital. There comes a moment were an extra Euro invested returns less than one Euro. At this point it is not profitable anymore to invest more in capital and the capital-labour ratio will decrease. This implies that labour is used less productive and the output-labour ratio will fall. In absolute terms the output can increase with a growing population, but in per capita terms the output decreases and in this way population growth can not be the source of endless economic growth.  

The fact that a growing population can have negative consequences for economic growth was first introduced by Thomas Malthus (Malthus, 1798) . He reasoned that the fixed supply of land area in the world could not feed the constantly growing population. If too many people were living in this world some of them would die of hunger. It never came that far, because Malthus did not take into account the technological progress which made agriculture much more productive. 
3.3 Technological progress

Technological progress is the third factor influencing economic growth according to the Solow-model. Using technological progress in this model changes the output function in: Y = F (A,K,L). Where A is the state of technology and has a positive effect on output.

Technological progress is different from capital (K) and labour (L). The state of technology is not a production factor, but it affects the productive use of labour and capital. 

The production function can be written differently if technological progress is taken into account, namely: Y = F (K,AL). We assume labour-augmenting technological progress which means that technological progress only increases the productivity of labour.  AL can change for two reasons. First a change in the amount of labour hours and second it will change with a greater effectiveness of labour, for example when the state of technology grows. The growth rate of AL is a+n, where a is the constant growth rate of technology (Burda and Wyplosz, 2005). 

If we take technological progress into account the Golden Rule changes into MPK = δ+a+n. The marginal productivity of capital now has to be equal to the depreciation of capital plus the technological change plus the population growth.

A higher growth rate of technology will reduce the ratios of capital-effective labour and output-effective labour. This does not mean that capital and output per capita decreases. Capital and output per capita will grow with the same rate as technology, namely: a (Figure 3.5). As we saw earlier the growth rate of effective labour is a+n. If n is equal to zero, effective labour grows with rate a. This is the same growth rate as the growth rate of technological progress. If labour becomes more effective there can be produced more with the same amount of labour. As long as a is positive AL will grow as well and output will grow. If n=0, an increasing output can be shared with the same number people. This means more output per capita. As long as a is positive, output per capita will increase. 

Technological progress is thus the factor that causes increasing standards of living and endless economic growth in the Solow growth model.
Figure 3.5: Growth rates in the steady state

[image: image5.jpg]Growth rate = 0

e - VAL OTk=KAL

YL or KiL
York

Growth rate=a

Growth rate =a +n

time




 (Source: Burda, M. and Wyplosz C. (2005))
3.4 Other factors influencing economic growth

Capital accumulation, population growth and technological progress are directly connected to economic growth. There are more factors that influence economic growth, but these are not explicitly modeled in the Solow-model. The factors that are not explicitly modeled in the Solow-model, but are relevant for the relation between ageing and economic growth are stated below.

So far we only talked about the number of workers and the size of the labour force, but quantity is not the only thing that matters. The quality of workers is also important. Quality of labour can be improved by education, training and experience. Externalities of better educated people can cause that human capital, if it has diminishing returns in itself,  becomes a factor with constant or increasing returns to scale. A better educated worker can increase the productivity of itself, but also that of others by managing them better or working better together. In general, older people have more experience and in this way they can be more effective than younger people. On the other hand younger people can be more creative and are more willing to change. This can be an advantage if you want to develop your company further. Older workers are mostly less willing to change things, because they do their work in the same way for many years. It is thus ambigious what influence more older workers will have on the labour productivity.
Another factor influencing economic growth is health. A healthier labour force can work more hours in a time period and also lives longer. A longer life makes that people are longer available for work. In this way a better health increases economic growth. 

In the long term improved health causes ageing. People live longer and get older. Because of a better health more people are becoming old. In this sense it can influence economic growth negatively. The costs for pensions and social security will rise. This has to be paid by a smaller group of working people. This makes financing the social security and health care more difficult. Contributions have to go up, which will lead to an increase in the tax rate. Another solution is reducing the benefits, but the pensioners will not easely agree with this.

3.5 Role of ageing in economic growth

Ageing means that there will be more elderly people compared to younger people. This is shown by the dependency ratio where the group of 65 and over is compared to the age group of 15-64 year old people. An increase in this ratio means that a society is ageing. 

Ageing has three major effects (Meijdam, 2008). 

· The dependency ratio effect

· The capital thickening effect

· Capital deepening effect.

These three effects are described in the following sections.

Dependency ratio effect

In this part we assume that the capital-labour ratio is constant, all income is consumed and ageing is defined as the process of getting relatively more older people compared to younger people. As mentioned before this is showed in the dependency ratio. A higher dependency ratio means that there are relatively fewer people in the labour force and that there are thus relatively fewer people to produce. This relatively smaller labour force has to share the products with a relatively larger group of retired people. If the productivity per worker stays the same this means that at least one of the two groups has to suffer and consumes less than before. Productivity growth can compensate for this effect. If none of the two groups has to suffer it must be the case that the productivity growth is larger than the growth in the dependency ratio. If the productivity growth is lower than the increase in the dependency ratio at least one of the two groups will suffer, although the suffering is less than in the case without productivity growth. 

If we assume that the younger generation owns the production factor labour and the retired generation owns the capital stock (in pensions) than the retired generation suffers from the fact that they have to share the revenues from capital with more people. This means that they get less income from capital per retired person.

Ageing does not only have effect on how much is produced, but also on how this production is distributed among the population. If the production growth is lower than the growth in the dependency ratio the only way to keep the consumption level of the retired group on the same level is income distribution from young to old.

In most societies it is not realistic to increase the income of one group without increasing the income of the other group. In the case were relative consumption between the younger group and the retired group is held constant ageing will always cause an income distribution from young to old. In this case it does not matter what the size of the productivity growth is. 

Capital thickening effect

In this part we do not assume anymore that all income is consumed, but we assume that a part of the income is saved. As already mentioned ageing is defined as the relative growth of the older age group compared to the younger age group. In this way ageing causes a smaller labour force and this implies that less saving are necessary to keep the capital stock per worker constant. If less capital is needed, less savings are needed and more income remains to consume. This is the capital thickening effect and works in the opposite direction of the dependency ratio effect.

In a country were the capital thickening effect is larger than the dependency ratio effect it is optimal to save less and consume more, because less capital is needed.

Capital deepening effect

If we assume now that a fixed part of the income is saved and that the economy is situated in a steady state where all kind of economic variables grow at a constant rate which makes that these variables are constant per worker. A decrease of the population growth causes a higher capital-labour ratio if savings invested do not change. This is called capital deepening. In the short run the growth of the capital-labour ratio causes an increase in all kind of economics variables per worker. This growth in the variables per worker is not endless, because of the diminishing returns to capital explained earlier. In the long run the economy will end up in a new steady state where the capital-labour ratio is higher than before and other variables as income, consumption and savings are higher too. The growth rates of these variables per worker are again zero. 

If we look to Figure 3.6, the same as used in paragraph 3.2, we can see that ageing causes a process that is the opposite from what is described in 3.2. Ageing causes a decrease in the population growth. The population growth rate will thus decrease from n2 to n1. This means the economy will move from A2 to A1. In the new steady state, A1, the capital-labour ratio and the output-labour ratio are both higher. In A1 the wages are higher than in A2, because there is less labour supply compared to capital. This increases the price of labour. With less labour, less capital is needed to keep the capital-labour ratio constant. With the same amount of capital the capital-labour ratio will thus increase. A higher capital-labour ratio implies that labour is used more effective. This makes that the output-labour ratio will increase too. Be aware that this says nothing about the total output. If the increase in the output-labour ratio is larger than the decrease in labour supply total output will grow. If the increase in the output-labour ratio is smaller than the decrease in labour supply total output will shrink.
Figure 3.6: The steady state with population growth
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(Source: Burda, M. and Wyplosz C. (2005))
Another possible positive effect of ageing on economic growth is showed in Figure 3.7. As can be concluded from this figure, a faster growing population results in less economic growth. A possible explanation for this phenomenon can be the rise of the child dependency ratio. This ratio compares the age group of 0-14 years with the age group of 15 to 64 years old people. We assume that people from 0-14 are not in the labour force and do not have an income. They only cost money in this period. These costs are paid with the income of the working people. More young people makes that people in the working force have to transfer more money to the people between 0-14 years, most of the time a transfer from parents to their children, and in this way there will be less income per capita. 

We have to be careful with the interpretation of this graph, because it tells us nothing about the causal relationship. It can also be interpret that rich people have fewer children. A possible reason can be that in poorer countries children are seen as a security when the parents are old. Their children can take care of them at that moment. In richer countries you do not need children for this reason , because there are all kind of social plans that support the older people.
Figure 3.7: Population growth and GDP per capita, 1960-2000
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(Source: Burda, M. and Wyplosz C. (2005))
This graph show that a slower growing population is may be an advantage. A slower growing population means less young people between 0-14 years and thus less income transfers from the people in the labour force to this group. This results in a higher income per capita. In the long term this slower growing population will have a negative effect. A slower growing populations will mean a smaller labour force in the future. This reduces the income per capita, because a smaller group has to pay for a relative larger group of pensioners. 

3.6 Conclusion

The Solow-model recognizes three sources of economic frowth. Capital accumulation, population growth and technological progress. They all three have a relation with ageing. 
Capital accumulation is influenced by the change in savings if a population is ageing. More savings are needed to finance the pensions of the large group of elderly. This will has a negative influence on economic growth, since less income remains te consume. When people start to spend the pensions this will have a positive effect on economic growth, since demand will grow. Ageing will also affect population growth. The lower birth rate will cause a decline in the population growth, it even becomes negative which means that the population will shrink. This has negative influence on economic growth. A shrinking population will mean that the labour force will be smaller too. This decreases total production, if we assume that productivity does not change, and has a negative effect on economic growth. With ageing the working force gets older too. This has ambigious effects on technological progress. On the one hand older workers have more experience and this experience can be useful to explore new techniques, but on the other hand older workers can be less willing to change and this will influence technological progress negatively. The effect on technologocal progress is very important, the Solow-model concluded that technological progress was the only source of infinite economic growth.
Ageing has three major effects on economic growth. The dependency ratio effect means that less people are producing and they have to share this production with more elderly. The dependency ratio effect will thus have a negative effect on economic growth. Without productivity growth at least one of the two group has to suffer. The capital thickening effect works out in the opposite direction. If the labour force is smaller less capital is needed to keep the capital-labour ratio constant. This means that a bigger share of the income can be consumed. This raises demand and production will increase. This causes economic growth positively. The capital deepening effect assumes that the same amount of capital will be invested in a smaller labour force. This means an increase in the capital-labour ratio. This brings the economy to a higher steady state where income, consumption and savings per capita are higher. Be aware that aggregate production, income and savings can be lower. This is caused by a smaller labour force. The capital deepening effect causes a productvity growth and has in this way a positive effect on economic growth.  
Chapter 4 : Demographic situation of China.
This chapter will show how the demographic situation, related to ageing, developed in China last decades and will develop in the coming decades. Therefore it is important to know that the two main sources causing ageing are mortality and fertility (Lee, 2003). Mortality is the number of people that die. People are living longer caused by a better health. This causes an increasing group of older people. On the other hand the young-age group is shrinking, because in most societies the fertility rate is going down. This means that every woman get less children than before.  Less younger people and more older people is exactly the definition of ageing we gave in the previous chapter. In this section we will first look at the two main factors causing ageing, mortality and fertiliy. Then we will look at another factor that affects ageing, migration. After that we look at the changing composition of the population in China and we will compare the ageing in China with other countries and continents.

4.1 Mortality

Mortality is changing. People are becoming older caused by better life circumstances. Health has increased overwhelmingly last decades. The number of infections spread by air and water decreased (Lee, 2003). One of the main causes of less infections is the construction of the drainage-canals two centuries ago. Nowadays there is a lot of attention for air polution. This is mainly because of the climate issue, but it has its influence on our health too. The above developments are not that far in China. They improve, but many places do not have drainage-canals yet. Even in big cities, like Beijing and Shanghai, people have to live without them. There is also a lot of polution in China, this has negative consequences for the life expectancy.

Another important reason for the fact that we live longer is the technology that gives us the possibility to develop better and more vaccins against diseases which were deadly fifty years ago. Better technology and more knowledge also increases the possibility of recovering from a disease. The improvements in the quality of food and more knowledge about which supplements of food are healthy also helped to improve our life expectancy. 

Although drainage canals are not everywhere available in China and polution is still a big problem, life expectancy in China will almost double, from 40,8 to 79,3 years, between 1950 and 2050 (Figure 4.1).   

Figure 4.1: Life expectancy (years)
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Source: United Nations Population Division. World population prospects: The 2008 revision population database.
4.2 Fertility

The second source of ageing is fertility. Less births will mean less younger people and this will automatically decrease the ratio of young to older people. A lower fertility rate will also affect the population growth rate negatively. Figure 4.2 shows that the fertility rate in China dropped from 6,1 children per woman in the period 1950-1955 to 1,8 child per woman now. It is expected that the next years this rate will slightly grow to 1,9 in 2020 where it will stabilize. This rate is still below the replacement rate of 2,1 children per woman.

Another remarkable thing is that the fertility rate dropped more between the periods 1970-1975 and  1975-1980 than between all the other periods. It is very likely that this is caused by the One-Child policy introduced in 1979. This policy was implemented by the Chinese government, because they thought that a population growth with the speed that was reached at that time would lead to a Chinese population that was so huge that it would threat economic growth and life circumstances in the future. Special tax rates and fines were introduced for people who did not live up to the policy. 1,2 billion people in 2000 was the goal and this was reached. 250 till 300 million births were prevented (Festini and De Martino, 2004). In this way the policy was succesful, but the policy had negative effects too. The proportion men against women grew very fast. People liked a boy more than a girl, because a boy will earn money and in this way he can take care of the parents when they are old. With a boy the name of the family will also continue to exist. 

Figure 4.2: Total fertility China (children per woman)
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Source: United Nations Population Division. World population prospects: The 2008 revision population database.
4.3 Migration

Besides the two main factors mortality and fertility there is a third factor that can influence the ageing process. This third factor is migration. Young immigrants can affect the structure of the population. If we assume that the immigrants have the same mortality and fertility rates as the native population, immigrants are only a temporary solution to the ageing problem. Young immigrants will also become older and if they live as long as the natives and get the same amount of children they do not solve the problem of an ageing population in the long term. Immigrants can even worsen the problem, because more immigrants will lead to more old people in absolute terms than in the situation without them.

Figure 4.3 shows data about migration in China. From this graph can be concluded that more people are leaving China than there are people coming into the country. Around the year 2000 the number decreased substantial. After 2000 it more or less stabilized. This graph does not show the age of the migrants, but it is very likely that the people who leave China are not the older ones who do not speak another language, are often illiterate and grown up in the closed communist period where the western world was evil. It is more likely that the people who are leaving China are from the younger generation and well educated. They speak English and are more familiar with the western world. With China opening up they get more opportunities to work outside China.

For this reason it is reasonable to think that migration will worsen the ageing of the population in the case of China. More people are leaving than there are coming in. Most of the people who leave are younger and part of the working force. In this way migration does not help China to rejunivate the society and the working force decreases further.

Figure 4.3: Net migration in China (people per year)
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 Source: United Nations Population Division. World population prospects: The 2008 revision population database.

4.4 China is ageing

Chinese people are living longer, get less children and more people are leaving China than there are coming in.  This affects the age structure of China. If people live longer it means that the old-age group will be larger. At the same time the Chinese people get less children which means that the younger-age groups are shrinking. This means less younger people and more older people. Migration also has its effect on the age structure of China. More people are leaving than that there are coming in. Because it is very likely that the young people are leaving the young-age group is shrinking, which further worsens the ageing in China.

Figure 4.4 shows the dependency ratios. These rates are calculated as follows. The child dependency rate is the population aged 0-14 divided by the population aged 15-64. The old-age dependency ratio is defined by the population aged 65 and over divided by the population aged 15-64 (Lee, 2003). The group 15-64 is chosen, because this is the labour force. The money they earn is not only used to take care of themselves, but also for their children (0-14) and the elderly people (65+). The child dependency ratio for China is decreasing which means that there are fewer young people compared to the population aged 15-64. The old-age dependency ratio is increasing which means that there are becoming relatively more older people compared to the group of people aged 15-64.

The total dependency ratio will increase too the coming years. This means that the working force is getting relatively smaller compared to the groups that depend on their production. The labour force has to produce more and more for  people that depend on them while their own group is relatively shrinking. If there is no productivity growth at least one of the groups has to suffer, as we saw in the previous chapter.
Figure 4.4: Dependency ratios China (%)
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 Source: United Nations Population Division. World population prospects: The 2008 revision population database.
Another variable that indicates if a population is ageing is the population growth, see Figure 4.5. The population growth rate of China is decreasing and even becomes negative in the period 2035-2040. This means from this period on the population of China will shrink. This can be caused by the fertility rate that is below the replacement rate and the negative net migration. 

Figure 4.5: Population growth China (%)
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Source: United Nations Population Division. World population prospects: The 2008 revision population database.
A decrease of the population growth rate and even a negative rate from the period 2035-2040 onwards, confirms that China is ageing.

4.5 China compared to the world

The graph below shows the ratio of people 65 and over compared to the whole population. It is not only important to look at the absolute ratios, but to also take a look at the size this ratio is increasing. This says something about how fast a country will age.
Figure 4.6: Ratio of the inactive elderly population aged 65 and over to the labour force (%)
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Source: United Nations Population Division. World population prospects: The 2008 revision population database, and OECD Factbook 2009: Economic, Environmental and Social Statistics.
In 1950 only 4,5 percent of the Chinese population was aged 65 and over. In 2050 this will be 23,3 percent (Figure 4.6). An increase of 18,8 percentage points. This shows that China will age very fast the coming years. The ageing in China is currently not as large as in the US and Europe, but China will catch up. China will also end up on a higher rate than the average in Asia, so China will be one of the older societies in Asia.

The graph also shows that Japan is ageing even faster than China. In 1950 the ratio of inactive elderly people compared to the wholepopulation was 4,9 percent. That was almost the same as China. In 2050 this rate will be 39,6% in Japan! This shows that Japan is ageing overwhelmingly.  

We can conclude that China is definitly ageing. This is caused by an increasing life expectancy and a lower fertility rate. Compared to developed countries China is not that far in the ageing process and in 2050 they will still not be the oldest society, but the ageing of China is going very fast the coming years and they are coming close to the rates of the western world.
4.6 Conclusion

China is ageing. This can be concluded out of the increased life expectancy and the declining fertility rate. Life expectancy grows from 40,8 in 1955 to 79,3 in 2050. The fertility rate will drop from 6,11 in 1950 to 1,85 in 2050. This is below the replacement rate of 2,1 children per woman. The population is shrinking and the old-age dependency ratio is increasing. All these variables confirm that China is ageing. If we compare China to other countries and parts of the world we see that ageing in China will be very fast and above the average in Asia.

Chapter 5: The indirect effects of ageing on economic growth.
In  chapter 3 we saw the direct effects from ageing on economic growth. There are also indirect effects that show up in ageing societies. This chapter shows some of these indirect effects. The first indirect effect stated is the decrease in labour supply. Then will be looked to savings and investment and at last will also be looked to the period where ageing is an advantage for economic growth.
5.1 Labour supply

As we already mentioned one of the main problems with ageing is the supply of labour. With a lower labour supply the production will decrease, if there is not enough capital to increase productivity, and tax income for the government decreases. There are three solutions to raise the effective labour supply when the population is ageing (Carone et al, 2005).

The first one is to increase the productivity of labour. This can be done by better education and investment in capital. Better education makes that workers can handle their job better. They know more about the latest developments and in this way they could use the newest machines and technology optimally. More capital makes that people can work more productive. Cutting a grain field by hand is much more labour intensive than buying a tractor and which can cut the whole field. In the first situation may be ten people are needed to cut the whole field, with the tractor only one person is needed to drive it. 

The second solution is migration. If new workers from foreign countries come into a country they can fill up the vacant posts and production will increase. Migration is only a temporary solution, as already mentioned in Chapter 4, since the migrants also grow old and if there is assumed that their life expectancy and fertility rate will be the same as the native people they only worsen the outcome of ageing in the long run. Another problem is that migrants often do not have the right skills for the jobs they are needed for. There are also social problems with migrants. They do not speak the language and have another culture. Together with the fact that they often do not have the right skills makes that they can stay unemployed or have low paid jobs. They will belong to the poorer part of the society, which gives them a bigger incentive to become criminal. This criminality, the fact that they do not speak the language and have another culture can cause social strain with the native population.

The third solution is to enlarge the participation rate. This can for example be done by increasing the amount of women that take part in paid work. To increase the number of women that do paid work the government has to create a situation in which women want to work. One of the measures a government can take is offer free child care. The government also has to develop regulations for women that have a job, but get pregnant. Ensuring that they can return to their job after their child is born can be an important measure.  Another measure can be that they make it easier for companies to offer flexible jobs. Jobs that allow women to work at home, or to work only the hours their children are at school. Of course this does not only ask for effort from the government and from women, but also from companies.     

The low fertilty rate can affect the labour supply too. If women have less children they have more time to work. On the other side, the growing group of old people has to be take care of by a smaller group of young people, most of the time women. This decreases the time women are available for paid work. This plays a huge role in poorer countries. Old people are dependent on their younger relatives, because elderly homes are seldom available or they can not afford it (Joseph and Phillips, 1999). The other way around is also possible. Labour supply can affect the fertility rate. If more women are going to work they have less time for children and getting less children.

As already mentioned in Chapter 3 quantity is not the only thing that matters. The quality of labour is also important. The evidence about the quality of labour is mixed. Some surveys argue that older workers are more reliable and having better skills (Barth et al, 1993). This while other studies find that older people are less productive (Hellerstein, 1999). There are several studies that suggest that productivity is lower when people start working and have no experience. The longer they work, the more experience they will have and the higher their production will be. When they get older their productivity declines, due to a reduction in cognitive abilities. The productvity curve during a life time is bell-shaped in this case (Kotlikoff and Wise, 1989; Hansen, 1993). The effects of an older labour force on the productitvity and via productivity on economic growth are thus ambigious. 
5.2 Savings and investment

Saving for pensions makes that people sacrifice part of their current income for income in the future. This means that people have less to spend now and more to spend in the future. When they are retired they get money from a pension fund or from the government. In this period they spend more then their income and they are thus not saving, but dissaving. 

The total amount of savings and dissavings affect the economy. A low fertility rate will cause a population decrease in the future. This means that the labour force will be smaller, so less labour will be available in the future. We assume that this decrease is not just there, but can be expected if the birth rate is decreasing. If there is less labour available output will decrease and in this way the consumption will decrease as well. If ageing is expected, the decrease in output and consumption can be expected. With this forecasted people will start to save more and consume less. The savings per capita will increase. These saving can be used to invest. Higher investments will raise the capital-labour ratio and has a positive effect on the labour productivity. But from the moment that the labour force is really shrinking the aggregate savings will decrease since there are less people in the labour force who are saving and more elderly people who are not saving but spending. 
Ageing will also affect savings in another way. According to the life cycle theory young people are net borrowers. They expect to get better jobs in the future and in this way their income will rise. They already spend a part of this expected higher income now, by borrowing money. In contrast with the younger people, the older people in the labour force are net savers. They expect a lower income after their retirement. They save for this period to have more money to spend in this period of their lives (Ando and Modigliani,1963). Uncertainty about how long their retirement will be is also an incentive to save. Nowbody knows far in advance when he or she will die, so some people save more than they need at the end, others less. Everyone will save for this period by a pension fund and some people do also save themselves. In an ageing society there are becoming relative more older people than younger people. This means that first savings will grow, since there is a huge labour force saving for their retirement. As we saw in this chapter, and in Chapter 3 as well, the increase in savings is very welcome to invest in capital. This can compensate for at least a part of the production loss caused by the smaller labour force. When this huge labour force retires the total saving will decrease, but there are also less saving needed to keep capital-labour ratio constant since the labour force is smaller. This means that the lower aggregate savings caused by ageing do not necessarely mean a decrease in productivity per worker. In Chapter 2 we called this the ‘capital thickening effect’, when the labour force is smaller less capital is needed to keep the capital-labour ratio constant.
The life expectancy does also have an effect on the savings. If people expect to live longer they save more for after their retirement. In the short run demand will decrease and the effect on economic growth is negative. The savings are used for investments. More investments increase the productivity on the long run and this has a positive effect on economic growth. Savings are thus very important for further economic growth in the future. 

5.3 Advantage of ageing

With ageing the costs for social securities and health care will grow, but in the beginning of the ageing process in a country has also economic advantages (Attanasio et al, 2006). In the beginning of the ageing process the amount of children will decline. This means less costs for this group while the old-age group is not costing more yet. The largest part of the population is now in the labour force. The economy is growing at this stage, because production, income and tax income for the government are rising. This is the time where a government and a society as a whole should prepare for the coming negative effects of ageing, when the labour force will be retired. At this time savings should rise. Investments in capital should be made to raise productivity and the government should make the pension system and health system sustainable.
5.4 Conclusion

Ageing does not only have direct effects on economic growth, but also indirect effects. Labour supply, savings and investments are influenced by ageing. Ageing causes a smaller labour force and this does affect the economic growth. Less labour will mean less production when nothing is done. Three solutions to increase effective labour with a shrinking labour force are increasing the labour productivity, more migration in order to increase the number of workers and a higher participation rate. Migration is only a temporary solution as showed in Chapter 4. The amount of labour is not the only thing that matters, quality of labour is important too. The evidence about the relation between age and productivity is mixed. This makes it hard to say something about the productivity of an older labour force.
Saving and investments are influenced by ageing too. The life cycle model shows that different age groups have different saving and spending rates. The expectation that ageing will increase savings and investments. If the society is ageing more people will dissave, because the relative number of retired people is higher. 

There is a stage in the ageing process where ageing has a strong positive effect on economic growth. When ageing starts the labour force gets bigger while less children and less elderly exist to take care. Production will be high and costs for children and elderly will be relatively low. This is the time to prepare for the negative consequences of ageing.
Chapter 6: Ageing and economic growth in Japan.
This chapter will look to ageing in Japan and the consequences of ageing on their economic growth. First will be looked to the life expectancy, fertility rate and the old-age dependency ratio in Japan. Than will be looked at ageing in Japan and their will be special attention for the recession in Japan. The combination of a recession and the large ageing society causes a huge deficit on the Japanese government balance. In the last part of this chapter possible solutions for Japan to restrain the effects of ageing are shown. 

Japan is further in the ageing process than China. Problems are also very severe in Japan, because ageing is very large and the recession makes it more difficult to react on the ageing process. The problems in Japan can also occur in China. China can learn from the situation in Japan. Possible solutions for Japan can also be helpful for China.

6.1 Ageing Japan

The fertility rate in Japan is 1,3 cildren per woman at the moment. It is expected that this is the lowest value it will reach. Till 2050 it will slightly grow to 1,6, this is still far below the replacement rate of 2,1 children per woman. The life expectancy in Japan was 62,1 in 1955 and is now 82,7 years. Till 2050 this will grow further to 87,2. After reading these data it will be no surprise that the old-age dependency ratio in Japan is increasing (Figure 6.1). In 1950 the old-age dependency ratio was 8, this is now 35 and will grow to 74 in 2050. This is an enormous growth and shows that ageing in Japan was large the last years, but in the coming decades it will be even larger.  
Figure 6.1: Old-age dependency ratio Japan 

[image: image14.png]80

70

60

50

40

30

20

10

0s0T
S¥0T
ovoT
S€0T
0e0t
S20T
ocot
STOT
0t0T
500C
000
S66T
0661
S86T
0861
SL6T
06T
S96T
0961
SS6T
0561





Source: United Nations Population Division. World population prospects: The 2008 revision population database.

6.2 Labour supply Japan
Ageing causes a smaller labour force. There are three options to increase effective labour as described in the previous chapter. These three solution are increasing the productivity of labour, migration and enlarging the participation rate. We will look to the three solutions in relation with Japan and see if progess can be made.

The productivity can be improved by investing more in capital and in better education. To measure if investments in Japan are increasing we look to the FDI. This is not the total amount of investments in Japan, but does say something about the attractiveness of investing in Japan. If we look to the amount of FDI invested in Japan last two decades we can conclude that this rate was quite variable and no trend can be observed. In 2006 the rate is minus 6 billion US Dollars while in 2007 the rate has a positive value of 22 billion US Dollars (World Bank, 2007). This makes it hard to conclude that since the ageing process started, investments structural increased to raise productivity. It seems to be that education did also not get an impulse to raise productivity. In 1989 16% of the government expenditures was spend on education, in 2005 this was reduced to 9% (World Bank, 2007). This does not say anything about absolute amounts invested in education, but with an ageing society you should expect that education becomes relatively more important and that a larger amount of government expenditures will be spend on education. This is not the case in Japan.

Japan has a positive net migration rate. This means that there are more people coming into Japan than that there are leaving. As mentioned in Chapter 4 migration is only a temporary solution and will probably enlarge ageing in the long term.

The total participation rate, percentage of people between 15 and 64 that is really working, in Japan increased in the beginning of the nineties from 63% to 64% (World Bank, 2007). The participation rate of women and men separately did also increase 1% in the beginning of the nineties. In the late nineties the participation rate decreased. The total participation rate dropped to 60% in 2007. The participation rate for women was 48% in 2007 and for men 72%, while it was 51% for women and 78% for men in 1992 (World Bank, 2007). The participation rate of 60% in 2007 is relatively high compared to the Euro area where it is 56%, but relatively low to the rates in the US (65%) and China (75%). 

The low participation rate of women in relation to men, the decreased total participation rate since the nineties and the relatively low participation rate of Japan in comparison with the US and China makes clear that progress can be made on this front. Progress can also be made on the front of investments in capital and education. This gives Japan good opportunities to raise effective labour supply. 

6.3 Recession and ageing

In the nineties Japan not only had to handle with ageing, but also with a severe recession. This recession had several causes, but the main cause was a fall in asset prices (Bayoumi, 2001). In the eighties the Japanese banks continuously increased lendings. This had as effect that the prices of assets, like land and stocks, increased. The problem started when asset prices started to decline and not all lendings were secured anymore. After these problems banks became more careful and lended less money. This was very harmful for the Japanese economy. If companies and private persons can not borrow money anymore, they can not spend that money too. This has a huge effect on the economy. If a company can not lend money for a new building, the builder does not get the order and the builder’s subcontractors get no order and so on. In this way the economic activity was reduced and a decline in the asset prices caused a major slowdown of the Japanese economy.

The Japanese government reacted to this economic downturn by increasing the government expenditures and reducing the tax rates to stimulate private spending. At the same time ageing caused an increase in the costs for pensions and health care. More older people raised the pension benefits and reduced the contributions, because there where more people that had reached the pension age and less people in the labour force to pay contributions. Older people do need more health care and the older society therefore caused also an increase in medical costs. The Japanese government financed 20% of the social security benefits at that time (Faruqee and Mühleisen, 2002). The extra costs for the government where thus huge. On the other side tax income did not only decline because of the lower tax rate, but also because the labour force was declining and less people paid taxes. Both, the recession and ageing, led to a huge government deficit. 

The social securities are a major problem for the Japanese government. With a population where the percentage of older people is growing rapidly more pensions have to be paid. The Ministry of Health and Welfare calculated that the contributions will have increased by 1,5 times in 2020 compared to the level in 1995. In 1995 the unfunded pension liabilities were around 110% of GDP. This has been reduced to 60-70% of GDP in 2000. This still asks for a large increase in the contributions. The contributions have to rise from 17,5% to 30% of the income in the coming 50 years (Faruqee and Mühleisen, 2002). To finance this taxes will go up. If the income tax increases labour supply will decrease and production will decrease. This has a negative influence on economic growth.
The difficulty for Japan is that it is still recovering from the economic downturn in the nineties and at the same time it has to handle with the consequences of an ageing society. Payroll taxes will go up to finance the contributions for social security. Extra income is also necessary to fix the government deficit. This can be done by raising the VAT the coming years from 5% to 25%. This is an enormous raise, but a VAT of 25% is not shocking if we look to other developed countries (Faruqee and Mühleisen, 2002). Germany has a VAT of 16%, France 19,6%, Russia 18%, United Kingdom 17,5% and China 17% (National Textile Association, 2005)
6.4 Solutions

There has been a strong debate in Japan about how to solve the problems that come along with ageing. Main questions in these discussions were, how to finance the higher expenditures for social security And to what extent the pension benefits must be reduced? (Faruqee and Mühleisen, 2002)
One solution to finance the higher expenditures for social security is to increase the payroll taxes. These higher taxes will mean that everyone who is working pays a higher percentage of their wage as taxes to the government. Disadvantage of this decission is that the incentive to work decreases. If people can keep less of their wage to spend themself the value of an hour working decreases and they will work less hours. If people work less, the tax income of the government will decrease. The government does get more tax income per euro earned, but because people decide to work less the total tax income might decrease. This is the opposite from what the government wants. With an ageing society the government wants that people work more. So raising the payroll taxes will reduce labour supply and government benefits and has thus the opposite effect that is needed. 

Increasing the payroll tax is not a good solution, so it might b ebetter to increaswe an indirect tax. Such an indirect tax can be the VAT. Disadvantage of raising the VAT is that pensioners will indirectly pay for their own pension. Taxes that had to be paid by the working generation is then substituted to the pensioners. Pensioners might see this as an unfair decision. They already paid for the pensions of the previous generation of elderly and now they have to pay again. This will lead to resistance. On the other hand the alternatives are scarce. If the older people do not pay, the younger generation has to do it. The deficit has to be financed somehow and at least one group has to  suffer. Both groups do not want to suffer and this makes it very difficult to solve this problem.
Instead of searching to sources to finance the higher expenditures it is also possible to reduce the expenditures. A solution to reduce costs is to link the pension benefits to inflation and not to wages (Faruqee and Mühleisen, 2002). This means that the benefits will grow with the inflation rate and not with the rate wages are increasing. Disadvantage of this policy is that the income proportion old/young will change. If wages grow faster than the inflation and benefits grow with the rate of inflation this means that the wages are growing faster than the pension benefits. This makes that the income of the working people grows faster than the income of pensioners. The retired people will thus become relatively poorer to the people in the labour force. This will definitly call up resistance from the elderly.  

Another solution is to increase the pension age. With a higher pensions age less people will be in the group of people that can claim a pension. This will reduce the benefits that have to be paid. On the other hand more people will be in the labour force. This increases the amount of contributions that is paid. A higher pension age will mean a larger labour force and thus more tax income. A higher pension age will thus work both ways. Lower benefits and higher benefits. The space to raise the pension age in Japan is limited. With an effective pension age of 69,5 years the age is already high in Japan (OECD, 2007).
Lower contributions and lower benefits can also be an option in the future (Faruqee and Mühleisen, 2002). Lower contributions will mean that less taxes have to be paid and that people can spend more of their wage freely. If people know that their benefits will be reduced a lot of people will save a part of their income for their retirement. Private pension savings will grow. Lower contributions will thus lead to more private pensions and less government regulated pensions. In this way the influence from the pensions on the government balance will decline.

6.5 Aggregate and per capita effects

There are two effects from ageing. Aggregate effects and effects per capita. From 2010 on the aggregate consumption and GDP will decrease in Japan (McKibbin and Nguyen, 2004). We saw in Chapter 3 that ageing causes an increase in consumption and GDP per capita. This is not conflicting. With a smaller labour force production goes down and GDP decreases too. If there is less produced, less can be consumed. This does not mean that production, consumption and GDP per capita decreases. If the population decreases too, which is the case in ageing societies, and more investments are made to get a higher capital-labour ratio which increases labour productivity, the variables can increase on per capita basis 

6.6 Conclusion

Ageing in Japan is very large due to an extremely low fertility rate and one of the highest life expectancies in the world. This has consequences for the labour supply in Japan. To increase effective labour Japan should invest more in capital and education. Another option is  increasing the participation rate, especially the participation rate of women. The deep recession in Japan in the nineties increased the government deficit. At the same time ageing increased the costs for social security which worsened the government deficit further. The Japanese government has huge problems with reducing this deficit. Increasing the payroll tax decreases labour supply, this is not wished for in an ageing society. Increasing the VAT will call up resistance from the elderly who do not want to pay twice for pensions. Increasing the pension age seems to be a good solution. Contributions go up and benefits will decline, taking this decission will be hard since nobody wants to work longer. Problem is that increasing the pension age in Japan will be difficult since this age is already high in Japan.
The aggregate effects of ageing on consumption and GDP will become visible around 2010. The lower labour supply will decrease aggregate production and the economy will thus decline. Production per capita can increase and because of the scarcity of labour relative to capital wages will increase too, but if the tax rates do really increase to solve the balance deficit disposable income per capita is likely to decrease.
Chapter 7: Effects of ageing on the economic growth of China. 
Just as many other countries China is ageing. We already saw this in Chapter 4 where the fertility and mortality rate of China were shown. One of the things that is affected by ageing are the pensions. First I will discuss the problems China has in the pension system. Then will be showed which possible solutions exist. Thirdly will be looked to solutions for incraesing the effective labour supply. Then we will look to the special role China can play in the capital market and two country specific features of China. After that I will show that China is now in the phase where ageing is an advantage. 

7.1 Pensions in China

China has a Pay-As-You-Go-pension system. This means that the people who are now in the labour force, and thus paying income taxes, are financing the pensions for the generation that is retired. Later, when they are retired themselves, the next generation has to pay their pensions and so on. There are three different types of pensions in China (Asher et al, 2005). The basic pensions are for everyone and are organised by the (local) government. Individual accounts give richer people the opportunity to save more for a higher pension. The third pension type is called the voluntary pension. These are sector specific pensions that are mostly arranged by the employers and employees themselves. Sectors are not forced to introduce these pensions, but they can be implemented on voluntary basis. The term ‘voluntary’ is may be a little bit confusing here, because the individual accounts in which rich people can save for a higher pension is also voluntary. 

China has problems with financing the basic pensions. They are now often paid with money that is originaly meant for the individual pensions. In the future the working population shrinks further, and thus total contributions will decrease, while at the same time the older retired part of the population grows and the benefits increases. The financing problem will become worse. In 1980 a pension of a retired person was paid for by 13 workers. In 2002 every retired person has three persons working for his/her pension and in 2030 there will only be two workers per retired person (Asher et al, 2005). 

Another problem is the fragmentation of the pensions. China has a huge population and therefore it is ideal for risk pooling. The problem is that most pensions are arranged on a regional level, per municipality or per employer. The government has the intention to change this, but so far they did not succeed.

It is clear that the pension system in China can be improved. The biggest problem for the Chinese pension system is the financing. This is not working well nowadays and in the future, with a further ageing society, problems it will get worse. In the previous chapter we saw that the government deficit of Japan increased, because of the older society. Main reasons were the increased pension benefits, reduced contributions for the pensions and the increased costs for health care. The deficit in China will also increase, but not as badly as in Japan. The proportion of government expenditures to health care is in Japan around 18%. This rate is in China around 2%. This says nothing about absolute amounts, but an increase in health care costs in China will have less effect on the relative growth of government expenditures than in Japan.
7.2 Solutions for the deficit in social security

The first solution to the financing problem in the Chinese pension system could be to increase the pension age. This is now 60 for men and 50 or 55 for women (Asher et al, 2005). This could be increased to 65. This will work out in two ways. On the one hand the labour force will increase, which means more tax income for the government and thus more contributions for the basic pensions. On the other hand it decreases the population that has the right to receive a pension. So a higher pension age leads to more contributions and less benefits. 

A disadvantage of a higher pensions age is that unemployment could increase. By raising the pension age, more labour supply is created. If the demand for labour does not rise at the same time the unemployment rate will increase. In an efficient labour market this will not happen. More supply of labour will reduce the price of labour. This lower price of labour will increase the demand for labour and in this way the unemployment rate does not necessarily have to increase. This raises the question if China has an efficient labour market? The answer is: No, not yet (Asher, 2005). So rising unemployment is a serious danger for China if the pension age is raised to 65. On the other hand can be said that China is opening up more and more. This will lead to a better adjustment of demand and supply, also on the labour market. The expectation that the efficiency in the labour market will improve in the future is thus justified. The effect on the unemployment rate will thus not be as worse as predicted, also because the pension age must not be raised at once, but in small steps.

The second solution for the pension problem could be to link the pension benefits to the number of years worked. Somebody who worked for twenty years gets less pension than somebody who worked for fourty years. In this system not everyone gets the same pension, this could be seen as unfair. On the other hand this method stimulates to work longer which increases the supply of labour.

The two solutions named so far will increase labour supply and in this way raise the contributions for the pension plans. Both solutions also reduce the benefits that have to be paid. In this way the deficit for the basic pensions will be reduced or completely solved (Asher et al, 2005). A reduction in the pension benefits has also an effect on the private pensions. If people get less benefits from the basic pension they will save more themselves and the amount of private pensions will increase. If this will also be the case for China really depends. The individual accounts are now used to finance the deficit in the basic pensions. This causes empty accounts. If it turns out that the individual accounts are not credible, nobody will use them anymore. People will search for other possibilities to save for their pension.
A third solution for the deficit in the pension system is to collect the contributions better (Asher et al, 2005). People and firms that are trying to hide that they have to pay contributions must be detected. Good supervision and severe punishments are needed here. 

A solution already implemented in China is the transformation from the Pay-As-You-Go-system to a pension funded system. In a funded system every worker pays contribution for his own pension. His or her contribution is saved and/or invested and in the end, when that worker is retired, he gets a fixed pension per month. The risk of longevity can be pooled, because of the very large population of China. The problem lies in the transition time when the Pay-As-You-Go-system is replaced by the funded system. There is one generation that has not paid contributions for their own pension, but paid in the PAYG-system for the older generation. The younger generation is not paying for them, because in the funded system they pay for themselves. There is thus one generation were nobody pays contributions for. This gives a huge financing problem. The temporary solution used in China is that these pensions are paid with the contributions for the individual pensions. This is not a solution, but only a postponement of the problem. At some point in time the problem has to be solved. A likely solution for this problem is an increase in the tax rate. The question is, which tax rate? If the income tax increases, labour supply will decrease. This is not wished for in an ageing society. Another solution is to raise the VAT. Disadvantage of this method is that the retired people pay a part of their own pension. It is very likely that they will not accept this, since they already paid contributions. So both solutions, a raise income taxe or VAT, are not optimal. The advantage of raising the VAT is that is does not disturb labour supply. The VAT in China is not extremely low as it is in Japan where it is 5%. In China the VAT is 17%, so the gap to increase the VAT is less than in Japan.
The previous section makes clear that is very difficult to transform from a PAYG-system to a funded pension system. The government has to decide which groups has to suffer from the transformation. As long as they do not decide, individual pensions are used for financing the basic pensions. This is of course not a long term solution and will only worsen the pension deficit for China if they wait too long. There will come a point in time where the people who saved for their pensions in individual funds will ask for their money. Then will turn out if the pension system is credible. If the answer is negative, China will have a huge problem. Not only the people who paid for the individual pensions, but also the government. People will not trust the government anymore to administer their pensions. It will be a hell of a job to win the faith of the people back. The government will understand this too, so the most likely reaction is an increase in the tax rate. 

A second solution that China is trying to implement, but that did not work very well so far, is the introduction of one national institution that arranges the pensions. In this way China can effectively exploit their risk pooling advantage. This new institution does also give the national government the power to distribute the burden more equal between the rural area and the urban area. The ageing is more severe in rural areas where young people decide to move to the big cities. In the big cities are more jobs available and wages are higher. If this institution is introduced in a way that local governments have still some possibilities to adjust the system to the local needs, the pensions burden for China will be less than if they go on in the situation where they are in now.
7.3 Labour supply China
The three solutions to increase effective labour were increasing the productivity of labour, migration and enlarging the participation rate.The first two solutions give China a good perspective. By investing more in capital the labour productivity can increase in China. If we look to the amount of FDI inflow we see that this grew overwhelmingly from 38 billion in 2000 to 138 billion in 2007. Investments in education can also increase the labour productvity. In 1980 the education expenditures were 9% of the total government expenditures in 1999 this was 13% (World Bank, 2007). In contrast with Japan we can conclude that investments in capital and education do structurally increase in China, although we have to be careful with the conclusion about the expenditures in education since the latest data available is from 1999.

Migration is also an issue that gives space for progress. As showed in Chapter 4 China has in general a negative migration rate. We already explained that it is very likely that the people who leave China are young and well educated. Although migration is a temporary solution and will affect ageing negative in the long run, progress in China can be made in two ways. The first one is keeping their native well-educated young people in China. The second one is attracting foreign talent. Keeping talent in China and attracting foreign talent are related to the previous solution of increasing the labour productivity. Increased labour productivity will raise wages and these higher wages will attract talent. Migration is not a solution to an ageing society, but in restraining the consequences of a smaller labour force migration can improve the productivity in China temporary.

The third method to increase effective labour, a higher participation rate, is more difficult to realize in China. The labour force participation rate in China was 75% in 2007. It has been 79% for a long time (World Bank, 2007). Possible explanation for the drop in participation rate can be the increased life expectancy. The participation rate is measured as percentage of the population above 15 years. With more elderly who can not work anymore the rate will automatically drop. Participation rates for women as well as for men have declined latest years, but with respectively 71% and 80% they are still high compared to other countries. If we compare the total participation rate of China from 75% to Japan (60%), the US  (65%) and the Euro area (56%) in 2007 (World Bank, 2007) we can conclude that the participation rate in China is already very high and that it will be very hard to improve this rate. 

7.4 Capital

Ageing countries as China do need more capital. This is necessary to raise the productivity of labour and to finance the benefits. More investments in for example better machines increase the productivity of labour. It is not always the case that a country has enough capital herself. If they do not have enough capital, they have to attract capital from other countries. The rate of foreign direct investments (FDI) in China is very high. 138 billion in 2007, compared to 22 billion in Japan (World Bank). A lot of foreign investors are investing in Chinese companies. The rate of return is very high in China compared to the US and Europe where economic growth is going slower. With increasing economic growth, higher wages are expected in the future. This raises the expectation that the Chinese people are spending a large part of their earnings with the knowledge that they will earn more in the future. This expectation is not the reality. The saving rate in China is around 40%, which means that the Chinese people are saving 40% of their income (Fehr et al, 2005). This can make China the bank of the world. In the future the western countries, with their ageing societies, do need more and more capital. They do not have enough capital themselves (Fehr et al, 2005). An unsatisfactory amount of capital could cause a decrease in production, wages and in standards of living. But if China can lend the western world the capital they have saved, the economies of the western world will grow further. China will also profit from these developments, because they can earn a good return on their capital. The economic growth in the western world will also affect the production in China, because the western world will have more to spend in China. In the short run, China will thus profit from the higher rate of returns they get from capital invested in foreign countries. In the long term the effect will be negative. The money is not invested in China, this will imply that the capital-labour ratio will be lower than in the situation where the money was invested in China. In the long term the effect of lower wages will dominate the effect of the higher returns on invested capital.  In a dynamically efficient economy, as showed in Chapter 3 Figure 3.3, a lower capital-labour ratio means that the consumption in the future will be lower (Adema, 2008). 

7.5 Country specific features

Two country specific features of China are affecting the ageing process. These are the politicasl sysytem adn the surface of China.
The first feature is that China is not a democracy. In a democracy it is often very hard to take unpopular decisions. In the case of ageing it can be very hard to take a decission about what measures have to be taken and how the burden must be spread over the population. Old people will not accept that they pay the burden and in the future they will become the largest group voting. On the other hand the old age-group can not ignore the minority that forms the labour force. This group earns the money and it will be hard to force them to spend it in a way they do not want. In principe China does not have this problem, because they have a government that is not elected and they can implement the best solution in the long term. When they are not elected it is really the question if they do what is best for the people or look at their own welfare. If they only consider their own welfare they still have an incentive to do something for the whole population. If they only look at themselves and do nothing for the people, the population will protest. The government in China understands perfectly fine that they have the power, because the population gives it to them. If they lose the support of the population they will lose their power. The government in China will thus not always do what is best for their people, but they can also not do whatever they want. The political system in China has thus advantages and disadvantages, but the fact that unpopular decisions can be taken is an advantage of the political system in China. 

The second country specific feature is the enormous surface of China. After Russia and Canada, China has the largest surface. The largest part of China is rural area and around 70% of the Chinese people lives there (Joseph and Phillips, 1999). The differences between the rural area and the urban area are enormous and differences within the rural area are enormous too. This makes it very difficult for the national government to develop policies that work out well in every part of the country. An example of these differences that are related to ageing is that in urban areas elderly homes are often available. This is not the case in the rural area where taking care of older people is the responsibility of the younger generation. A second example is the rate of ageing. The rate of ageing differs heaviliy between the rural area and the urban area, but there are also huge differences within the rural area. One reason why the rate of ageing differs between the rural area and the urban area is that a lot of young people in the rural area move to the city. There are more jobs available and wages are higher. With the money they earn in the city they are better capable to take care of their families. Consequence of this movement is that the elderly stay behind, while the younger generation moves to the city. This increases ageing in the rural area. 
As mentioned in Chapter 5 there is also a period in the ageing process were the society takes advantage of ageing. When ageing starts the fertility rate is low and the number of elderly is relatively low. The labour force is huge in relation to other groups in the society. Production and tax revenues are high. China is now in this period and this situation can be a partial explanation for the enormous economic growth in China last years. That China is now in this period can be concluded from Figure 7.1. The child dependency ratio went down the last decades and is now almost on the lowest point. The old-age dependency ratio only increased a bit last decades. The biggest growth of this rate will start from now on. China is thus currently in a period were the labour force is huge and costs for children and elderly are relatively low. This will change when a big part of the labour force will retire and the old-age dependency ratio starts to rise enormously. China will get the same problems with ageing as other countries have or had. But the fact that they can save now and invest for the future is positive and gives them a different starting point than Japan. Japan started the fight against ageing from a totally different point. Where China starts fighting ageing in a period of enormous economic growth, Japan started in a deep recession. Japan also has a lower fertility rate than China and a higher life expectancy, this makes that ageing is larger in Japan and consequences will be worse. This does not say that the consequences in China will not be severe. Ageing is in China not as large as in Japan, but, as we saw in Chapter 4, compared to other countries ageing is very large in China.  `
Figure 7.1; Dependency ratios China (%)
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7.6 Conclusion

This chapter shows that ageing has consequences for the economic growth of China. The pension system and health care system will get finance problems. These are a threat for further economic growth, since these debts have to be financed somehow. A likely solution will be an increase in tax rates. This will negatively affect the disposable income. A lower disposable income will decrease demand and this will have a negative influence on production. The reduction in production harms economic growth. Another likely solution is the increase in pension age. This will work in both ways. A higher pension age reduces pension benefits and increases pension contributions. The costs for pensions will be lower and this will increase disposable income. This will have a positive influence on demand and will increase production. A higher pension age will also enlarge the labour force, which has a positive effect on production too. A higher pension age does thus stimulate economic growth in two ways. The problem with a higher pension age is that it will be unpopular to introduce. 

One of the major problems with ageing is the decrease of effective labour supply. This harms economic growth, since less labour means less production. The effective labour supply can be increased by increasing the productivity, migration and participation rate. The first two give good solutions for China, although migration is only a temporary solution. More investment in capital and education will improve productivity, and higher wages must prevent that young well educated people leave the country and could attract foreign talent. The participation rate is already very high in China and it will be difficult to make progress on this front.

The high saving rate gives China a powerful tool. In the future they can provide the rich western world from the capital they need. China will profit from the high rates of return and from an increase in demand of the western world to Chinese products. This will stimulate production and the economy will grow. In the long term it is not smart to invest this capital in foreign countries. This money is not invested in China and the capital-labour ratio will thus not be as high as it could be. This makes that wages and consumption are also lower in the future. The effect on wages and consumption will dominate the higher returns to capital, in a dynamically efficient economy. In the long term investing their savings in foreign countries has thus a negative effect on the economic growth of China. 
Besides all the problems ageing can bring there is one period in which in a country can take advantage of ageing. China is now in this phase and this could be one of the reasons why the economy in China is growing very fast1. China has a much better starting point to fight ageing than Japan had, but ageing will be relatively large in China and this period of enormous economic growth should be used to take measures that ensure further economic growth in the future.
1 This paper looks to the long term effects, the economic crisis is not taken into account
Conclusion

The main question in this paper is: How will ageing affect the economic growth of China? To answer this question I will first look to the Solow-model. The Solow-model predicts three major consequences of ageing on economic growth (Meijdam, 2008). The dependency ratio effect concludes that with a shrinking labour force and equal productivity at least one group, the labour force or the elderly, has to consume less. The smaller labour force leads to a lower production and the effect on economic growth is thus negative. The capital thickening effect concludes that with a decreasing labour force less capital is needed to keep the capital-labour ratio constant. This means that less savings are needed and a larger share of the income remains to consume per capita. This will lead to an increased demand per capita and affects the economic growth positively. The capital deepening effect predicts that the capital-labour ratio will increase if the labour force is smaller and the amount of capital invested stays constant. The increased capital-labour ratio increases labour productivity and in this way the burden can be reduced or completely solved. Total production can still decrease in this case, but will be less than without capital deepening. Capital deepening has a positive effect on economic growth.
A decline of the labour force is one of the main consequences from ageing and is a threat for economic growth, since less labour means less production ceteris paribus. The labour supply can be increased by increasing the effective labour. Three solutions are possible (Carone, 2005). Increasing labour productivity, migration and increasing the participation rate. Especially increasing labour productivity and migration are solutions where progress can be made in China, although migration is a temporary solution. More investments in capital and education will increase productivity. Higher wages will keep talent in China and attract foreign talent. 
Ageing does also affect the social security in China. Higher pension and health care costs cause financing problems in the social security system in China. The transition from a PAYG-system to a funded system worsen the financing problem. These problems are temporary ‘solved’ by financing the social pensions with the contributions of the individual pensions. In the future it is most likely that the pension age in China will increase and/or the tax rates will increase. Increasing the pension age has a positive effect on economic growth, since more people are available to produce. This will increase production. A higher pension age will also mean less costs for social security and disposable income will rise. This increases demand and will stimulate production. A higher pension age influences economic growth positively in two ways. A higher tax rate has negative consequences for economic growth. A higher tax rate decreases disposable income, demand will decline and production will be reduced. The decision to increase the pension age can easier be made in China than in other countries, since the Chinese government is not elected. Losing votes is thus not something the government has to worry about. Of course this political system has disadvantages as well. Politicians will act more in their own interest, but they still have an incentive to please the population. The Chinese government knows very well that they are lost without the support of the people.  
China is not the only country that is ageing. The western world is also ageing and in order to restrain the burden of ageing they will need more capital in the future to increase productivity. They do not have enough capital themselves, since a huge amount of capital is needed to finance the pension contributions (Fehr et al, 2005). China can play an important role in this. With a saving rate of 40% (Fehr et al, 2005) China can provide the western world the capital they need. China will then profit from high rates of return and increased welfare in the western world, which will increase the demand to Chinese products. This increased demand will increase production in China and the economy will grow. In the long term the consequences will be negative. The capital-labour ratio will be lower in China, because the investments are not made in China. This will lower wages and in a dynamically efficient economy this wage effect will dominate the effect of higher returns on capital (Adema, 2008).

Another problem is the huge surface of China. This makes that differences within China are enormous. Every situation asks for another solution, so solving the ageing problems will ask a lot of effort in China. Positive point is that China is now profiting from ageing. Lower costs for children and elderly and a higher production caused by a huge labour force is one of the reasons why China is growing so fast. Preparing now can restrain the consequences of ageing for China in the future.
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A higher saving rate causes a higher output-labour ratio for each capital-labour ratio. The higher saving rate leads to a new steady state were economic variables as consumption, wage and saving per capita are again constant.





The Golden Rule gives the saving rate that maximizes consumption per capita in a particular steady state. This point is reached were the slope of the production function is equal to the slope of the depreciation line. The income that can be consumed in this point is the difference between the production function and the depreciation line.





In a dynamically inefficient economy it is possible to consume more today and in the future by reducing savings today (Line A).


In a dynamically efficient economy it is only possible to raise future consumption by saving more today and consume less today (Line B).  





With the population growth rate decreasing from n1 to n2 the steady state will change from A1 to A2 where the capital-labour ratio and the output-labour ratio are lower.





In the steady state the growth rate of output and capital divided by effective labour is constant. The output and capital divided by labour are growing with the same rate as technological progress. Output and capital are growing at the sum of the growth rates of technological progress and population growth. 





With the population growth rate decreasing from n2 to n1 the steady state will change from A2 to A1 where the capital-labour ratio and the output-labour ratio are lower.





This figure shows GDP per capita and the average population growth of 98 countries. It seems to be the case that countries with a high GP per capita have a lower population growth rate. 
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