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1. Introduction  
 

China’s miraculous rise from a poor developing country to a major economic power over the 

past 4 decades has attracted worldwide attention of various researchers and economists to 

conduct abundant research topics. Since their economic reform and open-door policy in 1978, 

China’s gross domestic product has grown at an average of 9.5 percent points per year1. Back 

in 1978, China was accounted as the tenth largest economy with a GDP of only 175.500 

billion USD. Today by the end of 2018, China is the second largest economy in the world by 

GDP size of 14,9 trillion USD2 and is still ranked as the most populated country in the world 

with a total population of 1.393 billion representing 18,34%3 of the world population. 

According to the World Bank, China has experienced “the fastest sustained expansion by a 

major economy in history – and has lifted more than 800 million people out of poverty”.4 The 

key drivers behind China’s rapid growth in the last decades were raising labour supply and 

rapid capital accumulation.  

China was naturally progressing through the demographic transition model when it was 

affected first by the Great Leap Forward5 and then later, to a greater degree, by the One-Child 

Policy. The One-Child Policy was intended to protect economic development from an 

unsustainable population. In reality, the One-Child Policy created an economically 

advantageous environment for investment into human capital and an immense supply of 

labour with few dependents. China completed the demographic transition in less than a half 

century. According to Liu and Hu (2013), the driver for China’s economic growth was the 

supply of higher share of working-age population. 

 

Throughout history, the relationship between population changes and economic growth has 

been a well debated subject among many authors and economists. There exist several schools 

 
1 Average growth from 1978 to 2018, source: World Bank data  

2 Source: World Bank, 2018, world population of 7.5 billion 

3 Calculated by dividing China’s total population by world population of 7,594 billion in 2018  

4 World Bank, China At-A-Glance , see https://www.worldbank.org/en/country/china/testpagecheck 

5 The Great Leap Forward was as an economic and social campaign from 1958 to 1962. The aim was to 

restructure the country into a communist society. Many exaggerated quotas for agriculture output were set. The 

fulfilment of those quotas was forcefully ensured which led to many deaths because of the shortage of food for 

the farmers. As a result, family sizes were kept small. 
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with different views defining this debate that population growth fosters, hampers or is neutral 

to economic growth. On the one hand, countries, especially developed countries, experiencing 

a decline in population growth face a serious problem of “ageing society”6 affecting the share 

of working population and reducing the labour supply. On the other hand, population growth 

may have a scale effect that is beneficial to economic growth (Boserup, 1981) as for 

developing countries. Lastly, other studies found little significant correlation between 

population and economic growth when controlling for factors such as education, country size, 

trade openness and political institutions. Despite many studies and literatures, there is no real 

consensus whether population is beneficial, harmful or neutral to economic growth. Thirlwall 

(1994) stated that “The relationship between population growth and economic development is 

a complex one, and the historical evidence is ambiguous, particularly concerning what is 

cause and what is effect.”7  

More recent literatures, which have put the age structure of the population in the centre of 

their studies, have shifted again the pendulum in the population and economic growth debate. 

They have decomposed the population growth into its fertility and mortality to analyse their 

independent effects on economic growth (Barlow 1994, Bloom and Freeman 1988, Kelly and 

Schmidt 1995). According to the results, fertility, especially the past birth rate, has a 

significantly negative effect on economic growth, while the effect of mortality is insignificant. 

The magnitude of the changes in fertility and mortality during the demographic transition lead 

to different shifts in the age distribution and therefore lead to population growth having 

different effects on economic growth. 

After four decades of strict birth control, the rapid growth of China’s population has slowly 

begun to decline. This long-lasting low fertility is therefore expected to have significant 

consequences for China’s economic growth especially due the decline in working -age 

population and the acceleration of population ageing. 

 

The present thesis will take China as a case to analyse empirically the relationship between 

population growth and economic growth in the last two decades and verify the alignments 

with present growth theories. The structure of this thesis is as the following: Chapter 2 

consists of a theoretical review of the recent literatures on economic growth and fertility 

 
6 United Nations define “aging society” when more than 7% of the population is over 65 years or older. “Aged 

society” when more than 14% of the population is older thn 65 years. 
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transition. It provides a first theoretical knowledge on the demographic transition theory, the 

demographic dividend and an explanation on the importance of the population age structure. 

The second part of this chapter will present the economic growth models of the different 

schools, particularly the classical growth mode, the neoclassical model and finally the 

endogenous growth model. Chapter 3 will introduce the framework for the analysis including 

the data description, the empirical strategy and the regression model. Chapter 4 presents the 

econometric results. Finally, Chapter 5 concludes with the findings and suggestions for 

further analysis. 

 

2. Literature review 
 

This section has the object to provide the reader of this thesis with the necessary 

overview of the recent theories on economic growth and fertility. The first theory provided is 

the theory of the demographic transition. The reader will get an understanding for the role of 

fertility in the socio-economic development process of an economy. It is the interplay 

between the birth rate, death rate and the population growth which creates a window of 

opportunity for countries to develop sustainably, this window of opportunity is also known as 

demographic dividend. 

 

2.1 Demographic transition theory 
 

In the recent years, studies on demographic trends especially in developing countries 

showed that in the long run, population change is a significant variable that impacts the 

macroeconomic performance of a country (Loraine,1991). 

The theory of demographic transition describes the shift from a population characterized by a 

high birth and death rate to a population with low birth and death rate. The constant 

population8 at the initial phase, will know a rapid growth over time because the death rate 

starts to decline before the birth rate. Hence, the number of births exceeds the number of 

deaths which consequently leads to enhanced population growth. 

Furthermore, it suggests that while the population goes through the transition, the country 

develops economically from a premodern to a modern economic system (Galor, 2005). 

 
8 No population growth because the high birth rate is balanced by the high death rate. 
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Kirk Dudley (1996) defines the transition as “the progress of the societies from a pre-modern 

regime of high fertility and high mortality to a post-modern one in which fertility and 

mortality are low.” Thus, the theory predicts that countries will experience a convergence of 

the transition of their population towards the state of low death and birth rate and a low 

population growth which mark the completion of their demographic transition. 

 

2.1.1 Demographic Transition model 
 

The demographic transition model is a five-stage model and is based on three main 

population indicators: the birth rate, the death rate and the total population. 

Each stage is characterized by a specific relationship between the death rate and the birth rate 

(Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The Demographic Transition 

Source: Bloom and Williamson (1998) 

 

The first stage of the demographic transition is the pre-transition stage and is characterized by 

a fluctuating high birth rate and death rate and consequently a fairly constant level of 

population. While a high fluctuating death rate is due to deficits of medical knowledge, lack 

of proper hygiene, famines, wars or pandemics, high birth rate is often the response to high 

infant mortality, replacement and increase of workforces or the desire to grow one’s 

community. The pre-transition stage is associated to the premodern time before the industrial 
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revolution and countries that are relying heavily on agriculture productivity and unskilled 

labour. Nowadays, every country in the world has passed the first stage. 

 

The second stage, the early transition, is initiated by a rapid decline of the death rate. 

As the death rate declines rapidly while the birth rate remains high, population start growing 

rapidly because the number of births exceeds the number of deaths. The decline of the death 

rate is mostly attributed to significant and permanent improvements in overall health 

standards, food production, vaccination, and hygiene which affect positively the life 

expectancy and especially infant mortality. The transition to the second stage is still a recent 

transition as since the mid-20th century, most countries made it not only to the second but 

progressed even to the third and fourth stage. Nowadays there are some countries remaining 

in the second stage for various economic, institutional and social reasons9. 

 

The third stage of the demographic transition is initiated by the start of a declining birth rate. 

The rate of decline is however lower than the decline of the death rate initiated in the previous 

stage. As a result, the birth rate remains still higher than the death rate, which slows down the 

population growth. Therefore, the third stage often marks the peak of the population growth. 

The decline of the birth rate is the result of further medical development, decrease of infant 

mortality, improved economic conditions, access to education and socioeconomic changes. As 

better birth procedures and vaccines are reducing infant mortality, parents reduce births as 

more children maintain better health and reach the adulthood with a significant improved 

probability. Furthermore, urbanization and the shift form agriculture dependency10, reduce the 

family sizes, as children became investment in the future reflecting the benefits of having 

fewer children to foster and concentrate resources (Kirk,1996). Another factor linked to 

reduced fertility is education. Primary, improved female education providing women with 

new opportunities11 and better understanding of their bodies, is a major driver to reduce 

fertility as it leads to delaying child-bearing years and elimination of early marriage 

(Holsinger and Kasarda,1976). Nowadays, countries in the third transition have in general 

 
9 Countries such as Afghanistan, Guatemala, Yemen, Sub-Saharan Africa…. 

10 Previously, larger family with more member increased workforce on the fields. 

11 Improving gender equality and changes in women’s status lead to shifting away from the ideal of women 

taking only care of their family. As a result more women are encouraged to pursuit advanced education. 



10 

 

some economic, social and political stability12. Hence, stage three is often associated with the 

marker of significant development. 

 

The fourth stage is initiated by a rapid decline of the birth rate exceeding the decline of death 

rate until both rates are low.  As a result, the population growth stabilizes. The preliminary 

conditions for countries13 reaching this stage are the industrialization of the economy, 

technological developments, highly educated citizen, advanced healthcare system and stable 

government and policies.  

 

The fifth stage of the demographic transition is rather more a theoretical stage. The necessary 

condition to initiate the transition is a decline of the birth rate equal or below the death rate, 

thus leading to a negative population growth. A negative trend of population growth occurs 

when the birth rate falls below the replacement level14 which is the level of fertility at which a 

population replaces itself from one generation to the next keeping a stable population15.  

 

2.1.2 Demographic dividend  
 

The key to understand the relationship between demographic transition and economic 

growth is to explore how the demographic dividend is realized and achieved.  

The demographic dividend as defined by the United Nations refers to the economic growth 

potential that can result from the change in the age structure of the population. 

The rapid decline of the birth rate occurring during the demographic transition leads to a 

change in the age structure of the population and marks the beginning of the demographic 

dividend (Ross,2004). With fewer births, the proportion of the young dependent population 

decreases in relation to the working age population16. Consequently, with more labour force 

and fewer young and elderly to support, more resources at both domestic and state level are 

freed up and can be invested to improve productivity and to generate economic growth. 

It is what economists and demographers refer as the first demographic dividend.  

 
12 Countries such as India, Jamaica, Mexico South Africa, United Arab Emirates… 

13 Countries such as Argentina, Australia, China, Brazil Singapore, US, South Korea and most of Europe. 

14 The level for low mortality population is 2.1 births per women, United Nations 2015 

15 For given level of mortality and absence of migration. 

16 The working age population is defined as those aged 15 to 64 and is considered able and likely to work 
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However, the benefits of the demographic dividend are not automatic and simply having a 

large workforce is not enough, as it merely provides a window of opportunity. In order to 

fully take advantage from the demographic dividend, a country must also make appropriate 

social economic investments and policies in public health, education17, family planning and 

the economy18. If the necessary conditions are set, the demographic dividend drives economic 

growth through the following mechanism: labour supply, savings and human capital. 

 

The increase of the labour supply is mainly due to the aging of the young generation born 

during the periods of high fertility, who will leave the dependent years and join the working 

force. This lowers the ratio of the dependents. Assuming the labour market can absorb the 

increased labour supply, per capita production increases. Another factor associated to the 

increase of labour supply is based on women’s increased participation in the labour force. As 

family sizes decrease, women are likelier to join the workforce. Furthermore, with better 

education their productivity in the labour market increases.  

 

The demographic dividend is also delivered through the growth of savings. 

The working-age adults tend to dispose a higher income and saving than the young dependent 

population who consume more than they earn (Higgins, 1998). According to life cycle theory 

of consumer behaviour, the dependent people are net dissavers as they have no sources of 

income or savings, while the working age population are net savers given their higher income 

than consumption. The behaviour of saving is even more amplified between the ages of 40 

and 65, when the investment in their children is likely to drop and the investment for their 

retirement increases (Paxson,1996). Therefore, the decreasing depend ratio promotes higher 

national savings, thus fostering the economy. This is also called the second demographic 

dividend.  

 

Finally, the demographic dividend not only affects positively the labour supply and the saving 

ratio but also encourages accumulation of human capital. As mortality drops and life 

expectancy increases along the demographic transition, people change their attitude to 

education, family size, work and the role of women, leading to a deep cultural change that 

people become valuable assets. According to Ben-Porath (1967) the return of investment in 

 
17 Increasing women’s access to education and labour force participation 

18 Promoting labour-market flexibility, trade openness, infrastructure, savings, … 
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education increases with the length of the active life. With fewer births and increasing 

women’s participation in labour, parents are economically less burdened and are able to 

allocate more resources per child, resulting in better health and education. In return, this 

investment in education leads to a more productive labour force promoting higher wages and 

higher standards of living. 

 

To what extent a country will benefit from the demographic dividend, depends heavily on its 

policy environment. The increase in productivity due to the increasing labour force will only 

happen when there is sufficient flexibility in the labour market allowing for expansion and 

additional policies promoting investments. Similarly, only proper saving mechanisms and a 

healthy financial market will induce people to save. Hence, the demographic transition allows 

developing countries to shift from being dependent on foreign capital investment to self-

contained sustainable economic development.  

 

2.1.3 Age structure and economic growth  
 

The magnitude of the changes in fertility and mortality during the demographic 

transition lead to different shifts in the age distribution and therefore lead to population 

growth having different effects on economic growth. According to Bloom (1997) population 

growth resulted from improvements in life expectancy among the elderly has an immediate 

negative effect on economic growth. The dependency ratio increases because there are more 

elderly to support. Population growth attributed to a general decline of mortality has no 

significant effect on economic growth because the ratio of the working-age population and 

dependent population remain unchanged. Population growth driven by an increase in fertility 

has at first, a negative effect on economic growth given there are more young to feed, then 

however, two decades latter it has a positive effect on economic growth due to the boom of 

the economically active population. The economic and social development will push the 

fertility to decline and slow down the natural population growth. Thus, leading to an aging of 

the population. The natural growth rate of population follows an inversed U shape curve. It 

first raises and then declines at a turning point. The growth rate of working age population 

follows a similar pattern with a delay about one to two generation (Figure 2). 
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Figure 2: Population growth and age structure 

Source: Bloom and Williamson (1998) 

 

During the period in which the working population is booming, the gain in productivity and 

the combination of adequate supply of labour and increased savings rate create an additional 

source of economic growth. Thus, forming the demographic dividend. As the demographic 

transition progresses and exceeds this stage, the population age structure becomes less and 

less productive, notably due to the aging population19. Consequently, the benefit of the 

demographic dividend disappears. As the demographic transition is conditioned by the change 

of fertility rate, the following relationship between the fertility and the growth path of 

economic can represented as the following (Figure 3):  

 

The steady state of low economic growth rate is characterized by a stage of high fertility rate. 

As the fertility rate declines along the demographic transition, the age structure of the 

population shifts and forms the demographic dividend which promotes the growth rate of the 

economy. When the transition exceeds a certain stage, the further decline of the fertility rate 

amplifies the population aging. Consequently, the growth rate of the economy decreases and 

converges to the low steady state again. 

 

 
19 The fertility rate is declining along the demographic transition. A further decline of the fertility rate equal or 

below the death rate amplifies the aging of population and could even lead to a negative population growth. A 

negative trend of population growth occurs when the birth rate falls below the replacement level. Stage 4 and 5 

of the demographic transition 
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Figure 3: Population growth and age structure 

Source: Cai Fang (2010) 

 

 

2.2 Economic Growth and Population 
 

The economic growth of an economy can be defined as the increase of the aggregate 

production over time. Thus, a country’s economic growth can be referred to a long-term rise 

in the capacity to supply increasingly diverse goods and services to its population 

(Kuznets,1973). The aggregate gains in the capacity of production is often linked to 

technological progress and the increase of the average marginal labour productivity. That 

leads to an increase of national income20, thus to higher standards of living and welfare. 

(Russel 2006). Nowadays a country’s economic growth is measured as a percentage increase 

in real gross domestic product (GDP) and the standard of living is indicated in GDP per 

capita. Changes in population affect both consumption demand and the production capacity of 

an economy. However, in order to fully explain economic growth, exploring the magnitude of 

population change is not enough. If the only factor of production is labour, then twice as 

 
20 One of the main determinants of labour productivity is human capital. Higher average level of education in an 

economy is associated to higher is the accumulated human capital leading to higher labour productivity. Higher 

income is correlated with higher education. 
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many people would lead to a double of the output. The population would not affect output per 

person.  

Economic growth theory attempts to find the answer to the rise and decline of economic 

systems. It is the pursuit to explain the main determinants of growth and the interdependence 

between growth and other variables such as population, capital, education, income 

distribution, public policies, savings, productivity, resources… 

In the attempt to understand the main determinants and processes of economic growth, 

economists from each school do not converge to a common framework but go in different 

directions. There are three main economic growth theories that have emerged from the 

literatures: The classical, the neo-classical and the modern endogenous growth theory.  

 

2.2.1 Classical Growth Model 
 

The classical theory of economic growth is substantially characterized by Adam Smith’s 

Wealth of Nation (1776) and Robert Malthus’ Principle of Population (1798). The model is 

founded on the concept of a subsistence level21 and diminishing returns with three main 

determinants: capital accumulation, population growth and technology. 

Capital accumulation is considered as the primary source for growth. People save but also 

invest all their savings. The incentive to invest and save is directed by the profit on 

investment. As for example: in the past landlords employed workers to produce output and 

workers offering labour exchanges wages for food. Hence, the accumulation of capital allows 

and leads to growth of output and employment, allowing economic growth to take place. 

 

Population change is considered as endogenous and a function of income. Malthus stated that 

humans are limited in their multiplication not only by limitations on resources but also to 

incentives to fertility reduction to prevent poverty22. At subsistence level, incomes are barely 

enough to maintain the population constant, from one generation to another. When incomes 

are low or below substantial level, population faces either low fertility since people avoid 

having children they can’t support or high mortality due to food shortage or diseases. 

Whereas, when incomes rise above the subsistence level, fertility increases, and population 

 
21 A standard of living or income that provides only the basic needs 

22 Malthus called the mechanism of limitation on resources “the positive check” and the mechanism on deliberate 

reduction of poverty , “the preventive check” 
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starts to grow. In a static system with constant capital stock and diminishing marginal return, 

wages would converge to the substantial level in the long run. The expanding population 

driven by the higher wages, increases the labour force and competition and consequently, 

drives the wages down towards the subsistence level.  

 

The classical growth model considers technological progress, but it plays only a secondary 

role because it is driven by the accumulation of capital. Citing the example of Adam Smith 

(1776), the invention and use of machineries or tools that enhances the productivity is the 

result of the division of labour, which require capital accumulation. Furthermore, the gain in 

productivity and temporary wealth will be neutralized by the decrease in productivity, 

generated by the increase of population (Malthusian)23. As population increases, the wages 

will return to the subsistence level. Technological advancement leads to higher population but 

not to higher standard of living. (Figure 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: The dynamics of the classical growth theory 

Source: Cai Fang (2010) 

 

The vertical axe represents the total production. The horizontal axis represents labour which is 

also a proxy for the level of population. The subsistence level of wage is represented by the 

 
23 Malthus state that with fix land and labor displaying diminishing returns, growing population yields 

progressivly lower productivity. Hence, the gain in living standard is only temporary as it will provoke rapid 

population growth. 
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45°-degree line OW. The total production function of the economy is represented by the curve 

TP. The curve is convex because of diminishing returns. If the level of population increases 

from 0 to ON, the level of output increases from 0 to OP. If the wages are pegged to the 

subsistence level NR, the surplus or profit is RG. 

The profit will lead to capital formation. As a result, the demand for labour increases and will 

lead to a rise in total wages to NG. This is only a temporary equilibrium. Higher wages 

stimulate population growth. Population rises to OM. As a result, the wages are driven down 

to the subsistence level. Because of the increase in population, surplus can be generated, and 

the capital accumulation process will take effect again. 

 

This process will continue repeating until the economy reaches point E, a stationary situation 

where the wages exhaust total output, and no surplus can be generated. Consequently, capital 

accumulation incentives disappear, and population remains stationary. The classical stationary 

is reached. Technological changes may cause an upward shift of the production function, from 

TP1 to TP2 and can postpone the economic stagnation but it can ultimately not be avoided. 

The classical theory on economic growth state that every economy has a steady state of 

stagnation. 

 

2.2.2 Neoclassical Growth Model 
 

The core of modern analysis, the neoclassical growth theory, is characterized by the 

Solow Swan model, developed by the two economists Robert Solow and Trevor Swan in the 

second half of the 20th century. The model focuses on the impact of three determinants for 

growth: Capital, labour and technological advances. According to Solow (1956) the 

production level is based on both, the quantity and the productivity of labour and capital and 

the technological growth as a third factor, whose role is considered as exogenous. As both 

factors do not result from the choices of economic agents and technological progress is 

considered as a product of chance, the model is known as exogenous growth model. It shows 

that in the absence of technological progress, economies risk not to grow in per capita terms. 

The neoclassical model assume that the economy achieves equilibrium in the long run. Hence, 

stating the existence of conditional convergence.  

 

 

 

https://corporatefinanceinstitute.com/resources/careers/compensation/remuneration/
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The Solow Model without technology 

The simple aggregate production function of the Solow model is such as24: 

Y = (K, L) 

• Y – the production 

• K – the amount of capital 

• L – the amount of labour  

The extensive growth is determined by the capital increase by investments and the increase of 

labour force by demographic effect. The model assumes diminishing marginal returns to 

capital accumulation. Adding extra capital gives progressively lower and lower increase in 

output. The stock of capital in the economy varies over time according to : 

 

𝐾̇ =  𝐼 −  𝛿𝐾 

      = 𝑠𝑌 −  𝛿𝐾 

               =  𝑠𝐹(𝐾, 𝐿) –  𝛿𝐾 

 

with s- saving rate, I-investment and δ- rate of depreciation 

From equation (2.1), the production function in per capita terms becomes: 

 

      𝑦 = 𝑓(𝑘) 

with 𝑦 =  𝑌/𝐿, 𝑘 = 𝐾/𝐿 

 

The function (2.4) shows that output per capita depends on capital per worker. 

By using the Cobb Douglas function and including the population growth rate as a constant: 

𝑛 = 𝐿̇/𝐿 , the change of capital per worker accumulation function becomes:    

 

𝑘̇  =  𝑠𝑓 (𝑘)  −  (𝛿 +  𝑛)𝑘 

 

This equation describes the change of capita per worker over the time. There are two sources 

that affect the change: investment and depreciation of capital. If in a country the quantity of 

capital did not grow, population growth would lead to a decrease of capital per worker. This 

negative effect of population growth on capita per worker is known as capital dilution. 

 
24 Time index are dropped 

(2.1) 

(2.2) 

(2.3) 

(2.4) 

(2.5) 
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Ultimately, the result is the decline of output per worker. The higher is n, the lower is the 

level of capita per worker. In order to maintain the level of capital per worker unchanged, the 

saving rate must increase by investing a larger fraction of output into building new capital.   

 

The saving rate growth increases temporarily the rate of capital accumulation, but it has no 

effect on growth on long-term, as the capital depreciation rate and the population growth act 

as a counter force, dragging down the rate of capital accumulation. 

The steady state in the Solow model is conditioned by zero change of the capital stock: 

 

 𝑘̇ = 0 

 

From the equation (2.5) the steady-state is derived as the following :  

 

              𝑠𝑓(𝑘) =  (𝛿 +  𝑛)𝑘 

 

The dynamics of the Solow model is shown in the graph below (Figure 5). 

The vertical y-axis represents the level of output per worker, while the horizontal x-axis 

represents the level of capital per worker. 

The steady state is at the intersection of the capital depreciation curve (𝛿 +  𝑛)𝑘 and the 

investment curve 𝑠𝑓(𝑘). The steady state level of output and capital is given at 𝑦1
𝑠𝑠  and 𝑘1

𝑠𝑠. 

Raising the rate of population growth from 𝑛1 to 𝑛2 will result to an upward shift of the 

capital depreciation curve from (𝛿 + 𝑛1)𝑘 to (𝛿 + 𝑛2)𝑘 which will lead to a lower steady-

state level of capital and output 𝑦2
𝑠𝑠  and 𝑘2

𝑠𝑠. This is the consequence of the capital dilution 

coming into effect. Hence, higher population growth intensifies the dilution of capital per 

worker and lowers accordingly the steady-state level of output per worker. 

The Solow model may provide a potential explanation for why some countries with high 

population growth rates are poorer than countries with low population growth rates.25 

 

 

 
25 To note that technology is not included as it is an exogeneous factor which happens by chance. If by chance,  a 

technological progress take place, the output and the investment function would shift upwards and lead to higher 

steady-state output and capital. 

(2.7) 

(2.6) 
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Figure 5: Dynamics of the Solow Model 

Source: Weil (2012) 

 

 

 

 

2.2.3 Endogenous Growth Theory 
 

As previously seen, the classical and the neoclassical model, both provide an 

explanation of how population affects the level of income per capita. Countries with 

populations that are larger relative to their natural resources will be poorer (Malthus) and 

countries with rapid growing population will also be poorer because of the effect of capital 

dilution (Solow). Both models assume a convergence to a long-term steady-state with zero 

growth rates and that technological progress is independent of economic forces. 

The opposite of exogenous growth models are models of endogenous growth which the AK 

production function26, which is a linear function of technology (Rebelo 1991). They state that 

in the long run, economic growth will happen at constant non-zero growth rates, which are 

determined by the decisions made by economic agents. Hence, the main determinants of the 

endogenous model are formed inside the model. Endogenous models put emphasize on human 

 
26 The aggregate AK production function is characterized by either a constant or ever-increasing marginal 

productivity of capital. The existence of externalities off set the tendency for diminishing marginal product of 

capital. The output function is as following: 𝑌 = 𝐴𝐾 where A is a positive constant. 
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capital and positive externalities. Returns to factors of production are no more diminishing but 

at least constant. Furthermore, the technical level of the economy is the result of investment 

decisions in innovation and human capital. 

 

So far, human capital was neglected by the classical and neoclassical theory.  

They have assumed labour, the human input in the production, as constant and over time: 

However, in the reality, the quality of labour a worker supplies can vary largely. Worker can 

differ in productivity, skills, education or physical characteristics. There are great evidence 

emphasizing a tight connection between investment in human capital and growth (Becker et 

al.,1990). The costs for education, health and professional development are investments in 

human capital (Schultz 1961). Hence, human capital drives growth as economic development 

relies on technological progress driven by scientific knowledge and skills. (Becker et 

al.,1990). The productivity growth in return, stimulates wages (Mincer 1974). 

 

The production of  human capital is capital intensive. In order to produce human capital, more 

human capital is needed than any other physical output (Hartmann, 2010). A good example is 

the education sector where human capital is used in form of number of teachers and 

researchers employed. Furthermore, unlike decreasing returns on physical capital, human 

capital displays characteristics of positive returns and connection between present human 

capital and extra human capital (Barro, Sala-I Marti,2004). A perfect example shows that 

urbanization fosters human capital accumulation as the proximity of people favours 

absorption of the external effects of human capital (Bertenelli et al., 2003). This implies that 

in countries which are rich in human capital, the investment in human capital yields higher 

return than investment in children. Whereas, when human capital is scarce, the return rates of 

investment on human capital will be lower than investment in children. Consequently, people 

choose higher fertility rate and invest little in the education per child (Becker et al.,1990).  

Hence, a country with more resources of educated people will grow faster than a country with 

a lower level of human capital (Aghion and Howitt 1992). Furthermore, Rosenzweig (1990) 

rounded the conclusion by showing that countries with high income per capita are 

characterized by a low birth rate and a high level of human capital. 
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Figure 6: Steady states and human capital endowment 

Source: Becker et al. (1990) 

 

Figure 6 illustrates the dynamic growth rate of human capital. The current level of human 

capital per workers is represented on horizontal axis and future human capital is plotted on the 

vertical axis. The rate of return on investment in human capital is a function of the current 

level of human capital. Point U and L are two points in steady growth. When the stock 

volume of human capital is low, at a point lower than 𝐻’, the return of investment on human 

capital is low. This leads to high fertility as raising children becomes cheap. The economy 

always converges to the lower steady state U. 

However, when the current stock of human capital raises above 𝐻’, the rate of return in 

investment of human capital raises more than proportionally. The demand for children falls es 

they become more expensive. Economies converge to point L as the society becomes better 

educated. Rates of return are low when there is little human capital, whereas when human 

capital is high the return rates increase progressively up to a point where they may eventually 

begin to decline as it becomes increasingly difficult to absorb more knowledge (Becker and 

Murphy,1989). 

 

Galor and Weil (1996) provide an additional explanation for declining fertility in developed 

economies. The decline of fertility is the result of the reduction of the wage gap between men 

and women. Due to the raise of per capita income in the economy, the relative wages of 

women raise gradually leading to an increase of the household income. Having offspring 

requires parenting and financial support. Consequently, the price of children increases by 
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proportionally more than the raise of the couple’s consolidated income. As a result, fertility 

will decline. 

 

Further group of endogenous growth models recognizes intellectual capital that grows through 

technological progress as the main driver for economic growth (Romer,1990). The technical 

advancement is a result of investment in the research and development sector. Endogenous 

technical progress can be evidenced in two ways. Firstly, it can be expressed by increasing the 

number of new varieties of goods used in the production process. Secondly, endogenous 

technical progress is reflected by improving the quality of existing goods (Barro and Sala-I-

Martin, 1995). This theory lays stress on the link between innovation and market power. In 

order to incentive firms to invest in research and development, one must give them some 

monopolistic powers which grant extra profits.  

Such models may suggest the explanation why institutions play also a key role in fostering 

economic growth by implementing the right policies. In this case, the policies consist of 

optimal protection laws for intellectual properties and optimal subsidiaries to encourage 

research. 

In Romer’s model, economic growth is dependent on the level of human capital. Countries 

rich in human capital can develop very quickly, while the shortage of human capital can lead 

to economic stagnation (Romer 1990). 

 

2.3 Case study and hypothesis 
 

Literatures and theories provide a solid foundation to explain the effect of population 

changes on economic growth. The purpose of this thesis is to analyse the role of fertility in 

China’s economic growth during the last two decades. Drawing on the reviewed literatures, 

the thesis has the following hypothesis: 

 

1. The decline of fertility does not only start and advance the demographic transition of a 

country leading to economic welfare but allows also for more resources to invest on education 

of children. As a result, enhanced human capital fosters economic growth. 

Therefore, fertility might have a negative effect on growth of GRP per capita. 
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3. Methodology 
 

3.1 Data 
 

For the empirical analysis, this thesis will rely on official Chinese data provided by the 

National Bureau of Statistics of China27(NBS) and the China National Knowledge 

Infrastructure28(CNKI). Those official data are consolidated in several Statistical Yearbooks29 

published every year. They cover historical key data reflecting the economic and social 

development of China. The original data is in Chinese. The China National Knowledge 

Infrastructure offers a translated English version of the database: The China Data Insights. It 

provides users with easy access to clear tables, figures and titles consolidated from over one 

thousand kinds of statistical yearbooks. Data from the years 1990,2000 and 2010 are the 

census year estimates, while the rest are estimates from the annual national sample surveys 

and are revised according to census results. 

The database for this thesis consists of economic and demographical variables of all 31 

provinces of China and are extracted from the Statistical Yearbooks of the years 2000 until 

2018. (A detailed description of the variables in the database can be found in the annexe 1) 

The research of this thesis is based on the following main variables: 

 

• Gross regional product per capita (10 000 yuan ) 

The gross regional product (GRP) is conceptually equivalent to the gross domestic product 

(GDP). While the latter measures the market value of all final goods and services that are 

produced by resident production units in the domestic economy, the gross regional product 

measures the value market value of all final goods and services produced in a region. 

The gross regional product per capita is the value of GRP divided by the total residents of the 

region. Values per capita are picked with the purpose of explaining a region’s scale. As the 

emphasis is placed on the life quality, it will never be conducive to compare GRP variations 

of a region with numerous residents to a region with less residents (Hartmann, 2010). 

In order to analyse growth, real GRP per capita is needed as it takes into account inflation.  

 
27 The NBS is the main authority responsible for collecting, investigating, researching and publishing official 

Chinese statistical data concerning the national economy, population and other aspects of the society. 

28 Project established by Tsinghua University and Tsinghua Tongfang Company on behalf of the World’s Bank 

demand in 1998 to opening up information channels for knowledge, diffusion and utilization across counties. 
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Thus, the real GRP per capita is used to proxy economic growth. 

The real GRP per capita is obtained by deflating the nominal GRP per capita with the deflator 

of year 2015. The following formula was used :  

𝑅𝑒𝑎𝑙 𝐺𝑅𝑃 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 =  
𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝐺𝑅𝑃 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 

𝐷𝑒𝑓𝑙𝑎𝑡𝑜𝑟/100
 

The 5 years growth of real GRP per capita has been calculated according the following 

formula with 𝑡 as the time index and 𝑖 as the provinces:  

 

5 𝑦𝑒𝑎𝑟𝑠 𝐺𝑟𝑜𝑤𝑡ℎ
𝑖,𝑡

=  ln(𝐺𝑅𝑃 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎𝑖,𝑡) − ln(𝐺𝑅𝑃 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎𝑖,𝑡−5) 

 

• Crude birth rate 

The crude birth rate represents the childbirths per 1000 people a year. It is expressed in 

percentages and refers to the ratio of the number of births to the average population during a 

year30. The annual average population is the average of the number of population at the 

beginning of the year and that at the end of the year. 

 

• Crude death rate 

The crude death rate refers to the number of deaths per 1000 people occurred during a year. 

It is expressed in percentages and refers to the ratio of the number of deaths to the average 

population during a year. 

 

• Urbanisation rate 

The urbanisation rate refers to the proportion of urban population to the total population in the 

provinces at year-end. Urban concentration is often linked to the formation of agglomeration 

economies and productivity gains, which lead to higher economic growth (Cai and Yu,2017).  

Therefore, this variable might be a relevant factor fostering economic growth. 

 

• Educational attainment composition of employment 

Educational attainment composition of employment describes the education level of the 

employed population. Education attainment is usually used to measure the skills and quality 

 
30 The folowwing formula is used to obtain the birth rate:  𝑏𝑖𝑟𝑡ℎ 𝑟𝑎𝑡𝑒% =

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑏𝑖𝑟𝑡ℎ𝑠

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
∗ 1000 
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of labour force. Developed countries depend on a sufficient supply of high skilled workers to 

promote economic development.  For the analysis of this thesis, the proportion of employed 

people that have graduated from the senior secondary school is used as the proxy for 

education. In China, graduates of senior secondary school are considered as an educated 

person31.  

 

• Age composition 

The age composition of a population refers to the proportionate numbers of people and is used 

to segregate the population based on the age. It is an indication of productivity of the 

population from an economic point of view. The dependent population and non-working 

population consist of children and old people32. The independent population consist of adults 

aged from 14 to 65, who represents the active working population.  

The age composition of the population has significant impacts as higher proportion of 

working population is beneficial for the economic development of a country (Bloom and 

Williamson,1998). 

 

3.1.1 Data quality  
 

Enumerating and gathering data for more than one 1.3 billion people has been a great 

challenge for China over the years. In the past, four decades ago, the Chinese population was 

relatively immobile and tightly controlled by the hukou system33. Therefore, the data 

collection was easier. China was even praised for their overall data quality (Coale, 1984). 

However, with the successive economic liberalization and loosening of migration controls, 

population mobility inside the country enhanced significantly. More and more people are 

leaving their registered housing location to live and work in other cities or provinces. As a 

result, China’s statistical systems including the hukou system, sample surveys and censuses 

 
31 although most graduates will go on to universities or vocational colleges. Given that the competition for 

limited university places is extremely intense, most high schools are evaluated by their academic performance 

in Gaokao by parents and students. Gaokao is a standardized prerequisite test for the entrance into higher 

education institutions.  

32 Aged from 0 to 14  and respectively older than 65. 

33 The hukou system was introduced in 1958 in order to classify the Chinese citizen as rural residents or urban 

residents. According to their place of origin, every citizen is provided a type of hukoubook, either rural or urban, 

granting the holder specific rights and entitlements. The hukou is also inherited.   
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are susceptible to miss or misclassify the moving people. Chinese data quality has been facing 

possible large under enumeration and critics of researchers. Analyses of the censuses of 1990 

and 2000 have shown that a large proportion of births and children were missed (Feeney and 

Yuan 1996, Lavely 2003, Zhang and Cui,2002). Furthermore, Chinese data on growth of real 

GDP has been also questioned by Chinese and western authors (Gerards and Yimin 1996, 

Rawski 2001). Claims of underestimation and falsification of reported data were made. 

Criticism about data quality inevitably lead to questions about the statistical methods and the 

organisation of China’s institutional statistical authorities. 

 

In the recent years and decades, China has put significant effort to progressively enhance the 

data quality through restructuring the NBS’34 internal organisation and functions, promoting 

closer cooperation with other government departments and improving data collection methods 

and systems, including new improvements and sophistication of the Chinese security systems 

with new ID cards and real time identity checks, that allows for more accuracy of the data.  

The main instruments for data collection are the population census conducted every 10 years 

(starting from 1990) and the annual 1% population survey.  

Holz (2004) who assessed the quality of GDP data, conclude that one may evaluate the 

allegations of data falsification in certain years, even the critics acknowledge that long-run 

growth trends are relatively correct. Furthermore, the issues related to general proper 

assessment of data is not unique to China, as other in transition and developing countries 

encounter similar difficulties35. 

 

The recent results of the 2010 census showed that a great proportion of the population data 

matches with the data from the hukou system. This shows that the newest census is of 

reasonable quality, even when still containing potential inaccuracy (Cai, 2013). 

To conclude, despite the risk of potential inaccuracy and undervaluation of Chinese official 

statistic data, they are reliable enough for econometric analysis. The proper application of data 

is essential. If the results are consistent with the prior knowledge, there is a degree of mutual 

confirmation. If the results are not consistent, further investigations on the data or the prior 

knowledge is needed to make appropriate corrections. 

 

 
34 National Bureau of Statistics of China, China’s Official Statistical Agency directly under the leadership of the 

State Council of the People’s Republic of China. 

35 Price issues related to the GDP deflator when evaluating the real GDP. 
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3.1.2 Data availability 
 

Gaining access to Chinese data can be very challenging. 

Even though China has taken initiatives to place more data in the public domain, there are still 

limits and restrictions regarding the publication of Chinese data, especially for micro-level 

data. In general, data is not considered as a public good and only high aggregate data is free 

accessible. Therefore, database provision is seen as a source of revenue for institutions. 

Underfunded government departments or other institutions sees access fees or the sale of data 

or any other relevant information as a source to raise revenue for their purposes. Even 

research institutes share a similar view on their data. Hence researchers and institutes are 

unlikely to freely contribute their data unless there is a clear benefit for them. (Cook and 

Keley, 2007). 

Another challenge for the data availability is that the Chinese academic culture appears little 

value on the share of datasets to facilitate research by others. There are several datasets 

collected by Chinese researchers. However, unless they are part of an international project 

where data sharing is foreseen in the project, they are generally not in the public domain 

(Cook and Keley, 2007). 

Given these conditions, the database for this thesis was established through the purchase of 

the access to the CNKI database, China Data Insights. The advantage of such an access is 

notably the direct provision of quality assured datasets that are already translated into English. 

Furthermore, the data can be implemented without the need for additional major refurbishing 

or transformation. 

 

 

 

3.2 Empirical Strategy 
 

The aim of this thesis is to determine the effect of the birth rate on economic growth 

by drawing on provincial data. The analysis is done by using panel data estimation methods. 

The main method for the analysis is the fixed effect method. 

The benefit of the fixed effect is such that it allows to control for all effects that are 

specifically set for a certain individual and remain all the same. Thus, for the panel data of 31 

provinces, the fixed effect takes the unobserved constant differences across provinces into 
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consideration such as: geographical location, size of provinces and all other fundamental 

characteristics which remain over time and can have an impact on the dependent variable. 

 

The model of fixed effect is expressed as the following:  

 

Y 𝑖,𝑡 =  𝛼𝑖  +  β1X𝑖,𝑡 +  μ𝑖,𝑡  

With: 

• Y 𝑖,𝑡  being the dependent variable observed for individual i at time t 

• X𝑖,𝑡   being the independent variables 

• β1    being the coefficients 

• 𝛼𝑖    being the unobserved constant individual effect 

• μ𝑖,𝑡  being the error term 

 

As previously introduced, the fixed effect model eliminates the unobserved constant 

individual effect by demeaning the variable, such that:  

 

Y 𝑖,𝑡 − 𝑌𝑖̅ = (𝛼𝑖 − 𝛼𝑖̅)  + β1(X1𝑖,𝑡 − X1𝑖)  +  ⋯ + β𝑛(X𝑛𝑖,𝑡 − X𝑛𝑖) + (μ𝑖,𝑡 − μ̅𝑖) 

where 𝑌̅, 𝛼̅ and μ̅ represent their mean 

 

Since,  𝛼𝑖 = 𝛼𝑖̅ the effect of the unobserved individual effect is eliminated. 

This allows us to run validly the regression with different provinces having their specific 

characteristics. 

To confirm the validity of this method, the Hausman’s test will be carried out. The test will 

put the use of the fixed effect method against the alternative random effect method to define 

which one is more appropriate. In detail the following situation is presented such that: 

 

• Hypothesis 0 : Random Effect Model   𝐶𝑜𝑟(𝛼𝑖 , 𝑥𝑖,𝑡) ≠ 0 

• Hypothesis 1: Fixed Effect Model    𝐶𝑜𝑟(𝛼𝑖 , 𝑥𝑖,𝑡) = 0 

 

In a first attempt, the basic regression model consists of two regressor, the ten-year lagged 

birth rate and the log of GRP per capita with a lag of 5 years. 

(3.2.1) 

(3.2.2) 
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The reason for the lag of the birth rate is that a change in the rate affects immediately the 

number of children. However, in order to affect the 5 years growth rate, some time is needed. 

The same goes for the log of GRP per capita. 

In a further analysis, the variable of education is included to see if the magnitude of the birth 

rate and GRP per capita are weakened or enhanced. 

In the third and last stage, other demographic variables are added to the independent 

variables, such as: the growth of working population, death rate, urbanisation rate and gross 

dependency ratio and the female education ratio. This gives the conclusive overview on the 

impact of birth rate on the 5 years growth rate measured on the variation of GRP per capita. 

 

3.3 Model 
 

For the empirical analysis, this thesis specifies the regression model according to recent 

empirical growth literature (Li and Zhang,2007). The regression model is specified as the 

following: 

On the left-hand side, the dependent variable is defined as the 5 years growth rate of GRP per 

capita36 starting from year 1999 to 2018. 

In the first part of the analysis, only 2 independent X variables are included on the right-hand 

side of the regression (3.2.1).  The first independent variables X includes the log of the level 

of GRP per capita with a lag of 5 years. The second independent variables X includes the 

level of birth rate with a lag of 10 years. To illustrate, the growth rate of the period 1999 until 

2004 is on the left side of the equation (3.2.1) and the regressors on the right side of the 

equation represent the log of the level of GRP in year 1999 and the birth rate from year 1994. 

The 5 years growth rate covers the scope of 2004 until 2018. 

 

The model (3.2.1) will be rewritten to give the base model: 

 

𝑔𝑖,𝑡 = β1 ln (𝑦𝑖,𝑡−5) + β2 birth𝑡−10 +𝜇 

 

In a further analysis, education is added to the initial regressors to analyse if the impact of the 

past birth rate and the past level of GRP on growth is weakened or enhanced.  

The second stage model is given as following: 

 

 
36 The exact description including the formula for this variable are defined in the data section 

(3.3.1) 



31 

 

𝑔𝑖,𝑡 = β1 ln (𝑦𝑖,𝑡−5) + β2 birth𝑡−10 + β3 education + 𝜇 

 

In the last stage, the second stage model (3.3.1) will be extended by several demographic 

regressors such as urbanization rate, death rate, log of population, labour force and the gross 

dependency ratio and the ratio of female education. 

From the model (3.3.1), the new regression model will be transformed as following: 

 
𝑔𝑖,𝑡 = β1 ln (𝑦𝑖,𝑡−5) + β2 birth𝑡−10 + β3 death + β4 urban + β5 education

+ β6 female_edu + β5 pop + + β6 labor force + gross_dep_ratio + 𝜇 

 

4. Econometric Results 
 

 

4.1 Descriptive Analysis 
 

The aim of this section is to get a first overview on the recent evolution trends of the birth rate 

and death rate in the 31 provinces of China and the relationship to the GRP per capita.  

China’s social and economic development has been considered as a miracle. China completed 

the demographic transition within three decades, in much shorter period than the most 

European countries. However, one should consider the huge regional disparities in China. The 

Chinese society is often seen as a duel society with segregation between urban and rural 

residents. Furthermore, disparities exist also between the east, central and west regions. Those 

disparities led to different level of birth and death rate between regions and provinces. 

In general, birth rate and death rate are the lowest in the east region, the highest in the west 

region and middle in the central regions. Those different socio-economic development 

encouraged economist to challenge the fact if China has really completed the demographic 

transition (Li, 2000 and Ye 2001). 

 

In the recent years new evidences has shown that fertility decline more rapidly in the west and 

central rural regions, closing progressively the gap of disparities. 

Therefore, even there are the huge regional differences, demographic transition has already  

completed in the most part of China (Jiang et al. 2019). 

The graphs below show that evolution of the birth and death rate in the 31 Chinese provinces. 

Indeed, one can notify the differences in the level of the rates between the provinces. 

(3.3.3) 

(3.3.2) 
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However, one can also notify that the birth rate as well as the death rate are converging to a 

flatten state. Thus, showing that some Chinese provinces are approaching the completion of  

the demographic transition while others have already exceeded to stage of post transition. 
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The relationship between the birth and death rate and the level of GRP per capita are 

displayed through snapshots in time of all 31 Chinese provinces. The periods are defined as 

year 2000,2005,2010 and 2016. 

Figure 9 and Figure 10 are the snapshots of the years 2000 and 2005. In those years, the 

highest level of GRP is associated with the lowest birth rates. Whereas, the lowest level of 

GRP is associated with the highest birth rates. The majority of the provinces are gathered 

towards the bottom level of GRP per capita and only some individual provinces are at the top 

of the ranking. The death rates seem relatively equal across the provinces. They stabilize at 

around 5.5%. 

Thus, it seems that the differences of the birth rates across the provinces explains the 

differences of the level of GRP.  
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Figure 11 and Figure 12 are the snapshots of the years 2010 and 2016. 

The trends are relatively similar to the trends in the previous years. The birth rates continue to 

decrease while the level of GRP per capita increases progressively. In contrast to the years 

2000 and 2005 where the majority of provinces were grouped towards the bottom level of the 

GRP per capita and only some individual exceptions were leading the top ranking, it is 

noticeable that more and more provinces catch up with the decline of the birth rates which 

leads to an increase of their level of GRP. 

However, there exist differences in the rates of decline of the birth rates, mostly due to the 

regional disparities in social economic development. Hence, there are groups of birth rates 

which have been established. The bottom group of high rates with the low level of GRP per 

capita, the top group with the low birth rates and high GRP per capita and the middle group in 

between.  

The death rates seem to have reached the limit of decrease and stabilize around 5%. Hence, 

the impact of birth rate on GRP per capita is still more significant in explaining the different 

level of GRP per capita. 

 

In general, the displayed link between the death rates and birth rates and the GRP per capita is 

much in line with the literatures on demographic transition and fertility. As the demographic 

transition proceeds, decreasing infant mortality reduces fertility as children are likelier to 

reach adulthood. Parents invest more in their children. This will foster economic growth. As a 

result, income per capita increases which raises the cost of children. Consequently, fertility 

declines further as young couples prefer fewer children. (Rosenzweig 1990, Galor and Weil 

1996). 
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4.2 Regression Analysis 
 

This section has the objective to test the impact of the birth rate on economic growth by 

providing some empirical results to support the previous first findings.  

According to the defined strategy of this thesis, the fixed effect method is used to serve the 

purpose of our objective. The given results were compared to the results of the random effect 

method. The Hausman’s test (with a p-value of 0) confirmed that the null hypothesis can be 

rejected and thus, fixed effect method is indeed the appropriate method. The results of the 

Hausman test are given in the annexe 3. The results of the regressions will be presented 

progressively and reported in one table for a better vision. 

 

In the first attempt, the basic regression is run with the birth rate and the log of GRP per 

capita as independent variables. Note that the birth rate is lagged for 10 years, while the log 

GRP per capita is lagged for 5 years. The first regression results are consistent with the 

hypothesis that the economic growth decreases with the birth rate. It shows that the birth rate 

and the initial level of GRP per capita have in average a negative effect on growth. It is 

significant at the 1% level. The results of the first basic regression are reported in the first 

column (1) of the table below (Table 1). 
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The negative coefficient of the birth rate of 0.0226 indicates that if the birth rate in all the 

provinces increased by 1% ten years ago, then the average 5 years growth rate decreases by 

0.0226 %. The p-value is very small equal to 0, thus the result is significant at the 1% level. 

The same goes for the lagged GRP per capita. The negative coefficient of 0.571 is significant 

at the 1% level, given the p-value equal to 0. Furthermore, the regression model indicates a  

The role of birth rates in economic growth 

Table 1. The results of the regressions 



37 

 

R-squared37 of 0.651 meaning that 65% of the changes in the 5 years growth rate are 

explained by the independent variables, birth rate and GRP per capita. 

The results of the first regression are in line with literature on growth theory.  

The estimated parameter on lagged GRP is used to test the concept of relative convergence 

where the coefficient is expected to be negative. The result is in line with the literature on 

growth theory. The coefficient is interpreted as the rate of convergence. Hence, the result 

suggests that the poor Chinese provinces converge to the rich ones.  

 

The results of the first regressions are not satisfying since the basic regression may have 

omitted important variables that may affect growth. Therefore, in the second stage, education 

is included as an additional independent variable in the regression. Education is heavily linked 

to foster economic growth (Howitt, 1992). The results of the second stage regression are 

reported in the second column (2) of table 1. 

After having included education as a variable in the model, the coefficients of the birth rate 

and the lagged GRP per capita increased slightly. They still have a negative effect on growth. 

The magnitude of the variable birth decreases slightly from (-0.0226) to (-0.0185), which 

represents a decrease of 0.0041 and remain statistically significant at the 1% level. The 

coefficient for the lagged GRP per capita variable follows the same pattern. It decreases 

slightly from 0.571 to 0.542 and remain also significant at the 1% level. The result for 

education shows a positive relationship to economic growth. The result is in line with the 

literature (Howitt, 1992). The coefficient of education has the value of 0.00629. That means if 

the share of secondary school attainments by employed people rose by 1 % in all provinces, 

then the 5 years growth rate would rise in average by 0.00629%. With a p-value equal to 0, 

the result is also statistically significant at the 1% level. The fact that education, birth rate and 

the initial level of GRP per capita are crucially linked to economic growth has already proven 

by many literatures on growth theory (various endogenous growth models). 

 

In the final stage, the regression model is extended by additional variables including 

demographic variables.  

According to recent researches, the age composition of the population may affect economic 

growth (Bloom & Williamson 1998, Kelley & Schmidt 2005). 

 
37 R-squared (R2) measures the proportion of the variance for a dependent variable that is explained by an 

independent variable or regressor 
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Hence, the regression model is extended not only by the urbanization rate and the share of 

female education, but also by additional demographic variables such as the death rate, the 

growth rate of the population aged between 15 and 64 and the gross dependency ratio. The 

results of the regression are reported in the third column (3) of table 2. The results show that 

by adding additional demographic variables, the negative effect of the birth rate weakens 

progressively. The coefficient decreases by 0.0185 to 0.0136 (a decrease of 0.0049 points). 

Which means that if the birth rate rose by 1% in all provinces 10 years ago, the average 5 

years growth rate would decrease by 0.0136%. Education decreases by nearly halve compared 

to the second stage model. The control for urbanisation may weaken the effect of education as 

urbanisation is linked with human capital accumulation (Bertenelli et al.,2013). The 

coefficient of the urbanisation rate itself, is highly significant. It shows an impact on growth 

of 0.0143% when preceded by an increase of 1%.  

The growth of the population aged between 15 and 65 is considered as the labour supply of a 

country. Hence, the variable has a positive effect on growth. If the share of the population 

aged between 15 and 65 increases by 1% in all provinces, then the average 5 years growth 

rate increases by 0.405%. The result is statistically significant at the 5% level. Bloom, 1997 

pointed the importance of the age structure for the economy of a country. 

 

5. Conclusion and discussion 
 

The aim of this thesis is to analyse the effect of birth rate on China’s economic growth during 

the last two decades. The analysis is conducted by using a data set of 31 Chinese provinces 

and the econometric fixed effect method. As prior researches, which pointed a negative effect 

of birth rate on economic growth of an economy, the findings of this thesis indeed show a 

negative relationship between the birth rate and the economic growth of China during the last 

two decades.  

Nowadays low fertility is quite plausible in China’s current socioeconomic context, where 

the cost of living and raising children is increasingly high notably for education, health and 

housing. Young couples now prefer to have very few children (Attané et al. 2014). 

Although the results and the model of this thesis is consistent with the current literature, they 

present several limitations to put the results in perspective.  

 

First of all, the magnitude of the effect of the birth rate can be challenged. Bloom and 

Williamson (1998) showed that the age structure have an effect on economic growth. Since 
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the variables that are associated with the age structure, notably the growth of the labour force 

und the dependency ratio, are added to the model, they may consequently reduce the 

explanatory power of the birth rate. In fact, it is likely that through these population-structure 

variables the birth rate exerts its effect on growth. 

 

Secondly, the model of this thesis does not include any variables for institutional fertility 

control policies that affect the process of fertility decline. China’s Great Leap Forward38 and 

the One Child Policy play an important role in the decline process (Liu and Yang 1989). 

Including variables for public spending can impact the magnitude of the birth rate effect. 

 

Thirdly, the quantification of education in this model can be improved. To quantify education, 

this thesis relies on the composition of educational attainment of employed people. This proxy 

for education is suboptimal as it does not clearly indicate the investment in human capital at 

the first degree. A better representative measurement would be the rate of secondary school 

enrolment. This would better display the human capital level of the population 

Furthermore, the thesis does not include any physical capital investment measures which 

might weaken or enhance the effect of the birth rate on economic growth 

 

There are several suggestions to deepen the analysis of this thesis. 

First, the average effect of the birth rate can be decomposed by regrouping provinces 

according to their geographical locations and GRP level. Due to the socio-economic 

disparities between the regions, the impact of birth rate on the economic growth of certain 

regions may differ. 

Another suggestion might be the assessment of the causality and inverse causality question. 

The results of the thesis can only validate the negative relationship between the birth rate and 

the growth rate but not the causal effect. The assessment of the inverse causality can be 

challenged. Economic development can be the reason for the fertility decline. As the income 

per capita increases, the cost of children raises and consequently reduces the fertility.  

A way of assessment would be to include a measurement of public investment or foreign 

direct investments and to verify their magnitude of impact.  

 
38 the Great Leap Forward was as an economic and social campaign from 1958 to 1962. The aim was to 

restructure the country into a communist society. Many exaggerated quotas for agriculture output were set. The 

fulfilment of those quotas was forcefully ensured which led to many deaths because of the shortage of food for 

the farmers. As a result, family sizes were kept small. 
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Annexes  
 

Annexe 1: Database summary 
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Annexe 2: Chinese provinces and division into geographical regions 
 

 

 

 

 

 

 

 

 

 
Source: Zhang et al.,2017.Trends in geographical disparities for cervical cancer mortality in China from 1973 to 

2013: A subnational spatio-temporal study - Scientific Figure on ResearchGate.  

Available from: https://www.researchgate.net/figure/Schematic-diagram-of-the-division-of-China-into-seven-

geographical-regions_fig1_322362241 
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Annexe 3: Hausman Test 
 

 

 

 

 

Rejection of the null hypothesis of random effect model as the p-value is 0.000. 

Hence, the fixed effect model is appropriate  
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Annexe 4: Stata output 
 

 

First stage model 
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Second stage model 
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Final stage model 

 

 

 

 

 

 

 


