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1. Introduction  
 
 
History is nothing but the actions of men in pursuit of their ends. 

--Karl Marx 
 

Mankind created history in the pursuit of survival and wealth. However, it has always 

been questioned if economic advancement was generated by the increase of 

population or it is the progressed economic condition that embedded the population 

growth. Does population growth cause economic growth or is it the other way around, 

if any adjacent correlation could be found between the two at all? 

  1.1 Background 
 
China, a country that launched its economic reform in the late 1970s, has been 

thriving to catch up with the western world at possibly the fastest pace that 

civilization might have witnessed (Altman, 2011). Since the Chinese economic 

reform embarked, the country has been achieving tremendous growth, experiencing 

an average GDP growth rate at 8.9% per year since (National Bureau of Statistics of 

China, 2012). While having advanced in capacity of technology, capital and labour 

from the reform, the country has experienced also its highest ever urbanization level, 

represented by an urban population taking up 51.2 % of the total by the year 2011, 

almost doubling 26% of the year 1990 (Juan, 2011). Undoubtedly, areas with higher 

growth, in this case, urban areas in China, are likely to attract more migrants due to 

the higher pays and more advanced infrastructure. Hence, one may say that growth 

stimulates urbanization. On the other hand, highly populated areas tend to be 

abundant in production factors, hence generating higher growth (Zhao, 2011). 

However, such growth has not been distributed evenly amongst different regions in 

the country. The inland-coastal inequality has been distinct in China due to the 

nation’s economic policies based on regional preferences since the start of the 

economic reform (Kanbur & Zhang, 2005) 

 

Being the world’s most populated country, urban areas in China are defined at a 

higher density than most other countries, at 1,500 people per square kilometre. Urban 

population’s definition, however, stretches to include people that reside in particular 
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areas, such as the streets and neighbouring villages of urban districts less dense than 

the stated definition. While highly urbanized areas in China tend to possess great 

economic growth (Zhao, 2011), this paper asks to look into the relation between the 

two.  

  1.2 Purpose 

 
Under the setting of modern Chinese economy, this thesis intends to investigate 

whether urbanization is the reason behind economic growth or it is economic advance 

that stimulates urbanization. 

  1.3 Method 
 

To achieve the purpose, research was conducted by collecting the data of China’s 

population and GDP both on a national and regional level, ranging from the year of 

1978, when the revolution was proposed, until 2011, when the most recent complete 

set of data was provided. The whole Chinese economy is divided into four economic 

regions according to the China’s different economic development plans throughout 

the past few decades (Marti, 2001). Firstly the data of both population and GDP 

values of all provinces and municipalities that are directly under the government were 

grouped into four big economic regions – the East Cost of China (Eastern China 

Economic Zone), Central China, Northeast China and Western China (XinhuaNet, 

2012). In each of the four regions, the nominal populations of all provinces and 

municipalities were summed up by each year. The population growth rate can then be 

determined by comparing each year’s sum to the preceding year. To calculate growth 

rate, the initial year (1978) is used as the first preceding year for the second year to 

compare against, hence, no growth rate for the first year is presented. This brings the 

sample size down to 33. Due to the nominal GDP values provided by the source were 

not adjusted for inflation (National Bureau of Statistics of China, 2012), the same 

method cannot be applied to calculate annual regional GDP growth rate. Since no data 

that covers the inflation rates of all 34 years can be obtained, the annual GDP growth 

rates (adjusted for inflation) of all provinces and municipalities were obtained. To 

derive each region’s annual GDP growth rate so the data can be stationary for the 

purpose of testing, the sums of the GDP nominal values of all provinces and 

municipalities throughout the 34 years were calculated and compared against by every 
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province and municipality’s GDP nominal value. One can then see how much 

contribution each province or municipality made to the entire region’s economic 

production each year. Using this proportion (indicated by percentage that varies each 

year) as an index, the GDP growth rate of each province or municipality was weighed 

to add up to the total growth rate of the region every year from 1978 to 2011. To keep 

the sample size consistent with that of population growth, the GDP growth rate of 

year 1978 is eliminated to result in a total sample size of 33. By relating this time 

series to the population growth rate of each region, one can then analyse the potential 

relationship between population and economic growth on regional level. To discover 

the causality between the two factors, the Granger causality test was employed. The 

test can help to find out, between two factors, if one causes the other or vice versa. 

The function can be expressed as; 
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when the causality of GDP growth rate by its own past values and population growth 
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when the causality of population growth rate by its own past values and GDP growth 

rate is tested. To conduct the test, all current GDP growth rates were regressed against 

population growth rates those are lagged by one, two, three and four years, and vice 

versa. With this approach, the sample size will be 32, 31, 30 and 29, reducing by one 

with each added lagged year. By applying F-test formula;  
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one can then decide if the null hypothesis, which holds the two variables independent 

from each other, should be rejected. RSSR stands for the restricted residual sum of 

squares and RSSUR the unrestricted residual sum of squares. The numerator has a 

degree of freedom indicated by m and denominator by (n - k), with m indicating the 

lagged terms, n the sample size and k the number of parameters estimated in the 

unrestricted regression. In this case, m will be 1, 2, 3 and 4, respectively. Similarly, n 

will be 32, 31, 30 and 29. Meanwhile k will always be 2 since there are two 

parameters. When the calculated F-value exceeds the critical F-value at the given 
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degree of freedom, the null hypothesis is rejected. Thus, the two variables, GDP and 

population growth rates share a causal relationship (Gujarati & Porter, 2009).  

  1.4 Limitations 
 
Due to the large scale of data and limited information, the research does bear a few 

limitations. Primarily, since no nominal GDP value adjusted by inflation rate was 

provided, the method of calculating regional GDP growth rate was by weighing each 

city or municipality’s contribution then multiply that by the city or municipality’s 

individual growth rate. However, as the weight index is only an approximate 

estimation thus can interfere the accuracy of results. Additionally, on a regional level, 

Chongqing was categorized under the economic region of Western China. It was not 

an independent municipality until the year of 1997. Therefore, its data on population 

was then only accessible from the year 1997 and on, before which, it was considered 

as part of the province Sichuan. To maximize accuracy, the data on Chongqing was 

merged together with Sichuan and weighed together as one factor to achieve the 

regional results. Similarly, Hainan, a province situated in South China Sea, had been 

part of Guangdong Province until 1988. Hence, no data on its population or GDP 

value before that was provided. However, neither the population nor GDP value was 

significantly large after the year 1988. The province’s data was then merged into 

Guangdong for the convenience of calculation. Lastly, Inner Mongolia is the only 

province amongst all that is divided into two parts and each part belongs to a different 

economic region geographically (XinhuaNet, 2012). However, as will be discussed 

later in the “Empirical Information” section, the entire region was categorized under 

Western China with certain consideration. 

 

  1.5 Structure 
 
Later in the paper, theoretical review on urban economics and agglomeration will be 

presented to discuss the relationship between population growth and economic 

growth. Firstly, the four economic regions and their backgrounds will be specified. 

Secondly, the Chinese family planning policy will be discussed as it has provided 

explanations for China’s natural population growth rate. Lastly, the government’s 

measures to prevent massive emigration from rural areas into urban areas will also be 

touched upon. In the data section, the results from processing the data will be 
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displayed from several different angles. A few graphs where different groups of data 

contrasting each other will be displayed, followed by the results of Granger-causality 

test on the existence of causality between GDP and population growth. Moreover, an 

analysis will be conducted by associating the data findings to the theoretical material. 

Eventually, a conclusion will be drawn based on the results of the analysis.  

 

2. Theory 
In this section, two theoretical perspectives will be provided to shed a light upon the 

relationship between urbanization and economic growth in regards to the purpose of 

this thesis. Endogenous growth model will be looked into for its contribution in 

correlating population growth to the overall production level. Afterwards, economic 

agglomeration theories regarding two types of knowledge spillovers, sector- and city-

specific, will be discussed. 

  2.1 Endogenous Growth Model 
 
 
When identifying the crucial roles behind general economic growth, a variety of 

models provided different explanations. Amongst all, it was found the neoclassical 

growth model and the endogenous growth theory the most relevant to the topic 

concerned. The former stated that growth is induced by progress and accumulation of 

capital, population, productivity, and primarily, technological progress. In the long 

run, economic growth rate is defined by two factors, savings rate and technological 

progress (Solow, 1956). While the this model left these two rates being externally 

determined and unexplained, the endogenous growth model made an improvement by 

establishing a linear relationship between investment in physical and human capital 

level within the economy (Li, 2003). In other words, endogenous growth model 

deems that growth is generated in adjacent correlation by the improvements of labour 

and capital. According to Solow (1956), the expression can be written as: 

(1)                                                Y = F (K,L) 

where Y denotes the production rate, K the capital stock and L the input of labour. All 

of these factors are internal, or rather, endogenous within the model, instead of 

exogenous factors that are beyond the model. The net investment of capital is defined 
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as the increased proportion of investment over each time interval from the savings out 

of output, expressed in a function as: 

(2)                                                   ΔK=sY 

where ΔK indicates the net investment, s the savings rate out of output. Inserting (2) 

into (1), the net investment can be further denoted as: 

(3)                                               Δ K = sF (K,L) 

To define the investment in labour, one can refer to Harrod’s model (1939) of 

exogenous growth, which explained the increase of labour as a result of population 

growth at a constant exponent of n. Disregarding technological progress, the natural 

rate of growth is indicated by n according to Harrod (1939). The reserved available 

labour supply can then be denoted as: 

(4)                                                         L = Loent 

Inserting (4) into (3), we get: 

(5)                                            Δ K = sF (K,Loent) 

To further Solow’s (1956) findings, Romer (1994) added the factor of technology into 

the interpretation of overall production, indicated by A, which denotes how 

technologically efficient human and physical capital are utilized:  

(6)                                        Y=A (K,L) K1-a * La 

In this equation, a indicates the effect of economic returns to scale, that is the impact 

one unit of labour increase has on production. Likewise, (1-a) measures the impact 

one additional unit of capital has on production. Fundamentally, the theory holds that 

in the long run policies that favour development of innovations and technology, 

indicated by A, will determine the overall economic growth. In other words, the 

investment in both public and private sectors will be accounted for the different 

economic growth rates. It amended the shortcomings of the exogenous model, which 

left its determinants of long-run growth - savings rate and technological growth 

unexplained (Romer, 1994). According to endogenous growth model, growth can then 

be accredited to investments in capital at a constant rate that marks the level of 

technology (Li, 2003). More thoroughly, the level of technology and investment is 

determined by knowledge spillovers and positive externalities (Romer, 1994).  
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  2.2 Economic Agglomeration 
 
The two types of predominant externalities will be presented here, contrasting each 

other, are Marshall-Arrow-Romer externalities (also referred to as MAR or 

Marshallian externalities) and Jacobs externalities. The former, categorized under 

localization economics, emphasizes on sector-specific knowledge spillovers. Jacobs 

externalities, under urbanization economics, promotes that diversification stimulates 

city growth. Therefore, knowledge spillovers are city-specific according to Jacobs 

(Brakman, Garretsen, & Marrewijk, 2009). To illustrate, MAR externalities suggest 

that even industry exclusive knowledge spillovers stimulate the general growth by the 

effect of localization. On the contrary, Jacobs externalities insist that knowledge 

spillovers can be shared across different industry sectors to stimulate and engine the 

development of the overall industrial environment (Carlino, 2001). In the 

manufacturing sector, sector-exclusive knowledge spillovers, i.e. the Marshallian 

externalities are better fit to interpret the development (Yang, 2012) due to the impact 

of increasing returns to scale. For example, due to mass production, firms can benefit 

from the already existent modern infrastructure, skilled and knowledgeable labour 

accumulated from specialized mass production. Thus, skilled and experienced labour 

capital, and specialized resources that are limited in availabilities are easily attracted 

(Fujita & Thisse, 1996). This was further upheld by Panne (2004), who stated that 

sector-specific knowledge spillovers between different firms in one industry could 

strengthen the concentration of that entire industry locally. The knowledge spillovers 

will then in return be deeper fostered by the development of the regional 

concentration of that specific industry. Stretching outside of one particular industry, 

Jacobs externalities advocate that though generated in one industry, the knowledge 

could be shared amongst other industries, and eventually invigorate the entire region’s 

economic growth. The two sorts of externalities also hold quite contrast points on the 

aspect of competition. MAR externalities model suggests that since knowledge 

spillovers are restricted within one particular industry sector it can then avert 

knowledge from fertilizing the external development. Instead, the full capacity of 

innovation will be then reserved exclusively in the local particular industry. On the 

other hand, Jacobs model promotes competition for its positive stimulation to the 

advancement of innovation and technology. It acknowledges individual employees as 

the bearers of ideas and knowledge. With more firms in the competition, i.e. the 
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higher ratio of firms per employee, one can better produce and perform new ideas. In 

regards to high-tech industries, the two types of knowledge spillovers impose 

different impacts. Black and Henderson (1999) proposed that Marshallian 

externalities play a more significant role due to such industries usually possess sector-

exclusive knowledge and labour equipped with specifically required skills. Paci and 

Usai (1999), however, argued that Jacobs externalities more important as city-specific 

spillovers can fuel the development of the entire metropolitan. Evidence that supports 

both arguments has been discovered by other scholars (Panne, 2004) (Carlino, 2001). 

 

According to Jacobs (1969) herself, the motivation to seek greatly valued items brings 

people together. In other words, urbanization resulting from increased population 

density then leads to greater demand and larger trades, hence, greater production 

level. This point was initiated by the linear relationship Harrod (1939) drew between 

the increase in population to that in labour, indexed by the rate of n, which then leads 

to the overall growth in production according to Romer (1994). Glaeser, Kallal, 

Scheinkman and Shleifer (1992) agreed with this point by stating that the cluster of 

individuals, companies, and competitions encourages idea and knowledge exchanges 

from person to person. That is to say, while mutually influencing each other, 

economic growth is generated and fuelled by urbanization. Nevertheless, some other 

scholars proposed that well developed areas tend to attract more migrants, hence, 

economic growth brings along urbanization(Aharonovitz, 2011). 

 

Further discussion was undertaken on the relationship between agglomeration and 

overall productivity of a city or any other densely populated areas. Chinitz (1961) 

stated that heterogeneous outputs are more attracted to urban areas comparing to less 

differentiated outputs. That is, even if it means many smaller firms are producing 

well-differentiated products rather than a few or even one large single firm producing 

homogenous products, it is more common to find heterogeneity nesting in cities or 

highly populated areas. This is also due to the encouraging competitive environment, 

where many firms coexist, can stimulate economic growth of the whole region. Such 

arguments stay consistent with Jacobs externalities, which stated that knowledge 

spillovers across different industries can improve the overall economic growth of a 

region by diversity. Quigley (1998) went into more depth and studied the implications 

of agglomeration from four different perspectives. Firstly, the increasing returns to 
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scale were discussed since with increased variety of productions, the production plant 

enlarges, hence reducing average cost of production. Moreover, residents can more 

efficiently utilize infrastructures. However, with the inclination of population, at some 

point, the utility will start to decline. Therefore, a city larger in size with similar 

population can then take better care of its residents comparing to those small cities 

that are more densely populated. Secondly, Quigley (1998) also discussed the impact 

of knowledge spillovers within one particular industry, which was promoted by 

Marshall externalities (Brakman, et al., 2009). It is stated by him that shared inputs in 

production improve productivity significantly. With common inputs, it is more likely 

that workers well equipped with the knowledge required are attracted and hence 

accessible, and that information can be better distributed within the networks. Thirdly, 

it was proposed that transaction costs could be significantly reduced in metropolitan 

areas as the matching between jobs and workers with specifically required skills 

becomes easier. Such reduced transaction costs also link the companies to their 

customers more conveniently as larger cities can better afford to agglomerate similar 

shopping spots in one area. Lastly, with certain diversity, unemployment and market 

demand can be better controlled and balanced. This can be explained by the 

correlation of production costs across industries, which might cause some firm laying 

off employees due to high cost while others hiring due to lowered inputs cost. 

Similarly, a decreased demand for a relatively substitutable genre of product may 

indicate a rise of the demand for another products due to different reasons, such as 

price changes (Quigley, 1998).  

 

To further illustrate, the difference between the two types of externalities is whether it 

is specialization or diversity accountable for the city’s growth (Glaeser et al., 1992). 

Marshallian externalities hold that the booming in one industry can promote the 

whole city’s growth, technology, employment and so forth. Therefore, employment 

demands from the particular industry sector attract labour and hence population 

growth. Jacobs externalities, on the other hand, maintain that the diversity fuels city’s 

growth. Therefore, overall diversified growth generates more job opportunities; in 

other words, job opportunities follow to where it is highly populated. 
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3. Empirical Information 

  3.1 The Four Economic Regions 
 
In the year of 1978, China awakened from its dark period, during which the economy 

was on the brink of a collapse after the infamous “Culture Revolution” (China's 

Ministry of Health, 2001). In December 1978, during the Third Plenary Session of the 

11th CPC Central Committee, the then leader Deng Xiaoping proposed a 

revolutionary shift of core value in the country: 

 

“Poverty is not socialism, to be rich is glorious” 

- Deng Xiaoping (1993) 

 

 More specifically, the government’s focus, under his leadership, started to shift from 

“warfare between different social classes” to “socialist modernization and 

development”. Noticeably, he also proposed, against the conventional communism 

idea, that it is fair and “understandable” to “allow” certain areas, enterprises and 

certain workers or farmers to make more advanced economic achievements and 

become “well off” ahead of the others (Deng, 1993-1994). This meeting was later on 

marked as the beginning of the revolutionary Chinese Economic Reform, which in 

Chinese literally stands for “reform and opening up”.  

 
After the conference in 1978, following year of July, the Chinese government decided 

to transform four east coastal cities: Shenzhen, Zhuhai, Xiamen and Shantou into 

“special economic zones” (SEZs). These four cities were opened up as export centres 

and were specialized in several export industry sectors. Achieving success, this policy 

was later on followed by a chain of more economic transformations on Chinese 

coastal areas later in 1985 (Marti, 2001). The ten provinces and direct-controlled 

municipalities, referred to altogether as the “Eastern China Economic Zone”, became 

the leading force of Chinese economic development after achieving great economic 

progress themselves. Nevertheless, having accomplished remarkable progress and 

become “better off”, the great economic differences were created between the east 

and the rest of China, leading to further division of economic zones throughout the 

rest of China (Hu, 1993). 
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In the year 1999 to 2001, the government launched “China Western Development”, 

including six provinces that make up to 71,4% of Chinese territory with a contrasting 

of 28,8% of the nation’s population, also the country’s least developed and most 

isolated areas. This plan was intended to shrink the huge development gap between 

the east and west of China. To implement the plan, the government loosened certain 

migration policies and encouraged labour with required skills to migrate to the vast 

west and make contribution to the local economy. Moreover, to establish connection 

to the rest of the country, the famous Qinghai-Tibet Railway was built in the year 

2006 (XinhuaNet, 2012). In 2003, the government adopted the “Northeast 

Revitalization Plan”, which covered three major provinces in northeast China and the 

east of Inner Mongolia, as its national policy. This region has historically been 

China’s heavy industry centre. The plan is designed to reboot the productivity of the 

heavy industry sectors, primarily equipment manufacturing and further development 

high-tech industries (China State Council, 2007). It is worth pointing out that, even 

though about one third of Inner Mongolia is included in the Northeast Revitalization 

Plan, none of major cities were included. Both the capital of the province and the 

largest city of Inner Mongolia locate within the plan of China Western Development. 

Hence, as mentioned in the “Limitation” section, Inner Mongolia as a whole was 

considered to be part of the economic region of Western China. Moreover, in the year 

2004, proposed by the Prime Minister Wen Jiabao, that the “Rise of Central China 

Plan” was launched. The plan was produced to include six provinces in central China 

to achieve substantially enhanced economic productivity and sustainability by the 

year of 2015. This was expected to be done through four aspects. Firstly, agricultural 

productivity should be enhanced by improving infrastructure and achieving 

agricultural industrialization. Secondly, the coal industry and electricity network must 

be enhanced in order to provide better productivity for all other industries. Thirdly, 

there should be more focus on research and development in the overall region. Last 

but not least, ideally located as the central part of China, the communication and 

transportation system must be further developed to maximize its role as the crucial 

hinge (XinhuaNet, 2009).  

  3.2 Family-planning and Hukou 
 
Having divided the entire country into four economic regions, the government has 

also been implementing policies that are aimed at population control and increase of 
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GDP per capita. The most famous/infamous one is the Chinese family planning 

policy, which is also referred to as the “one-child policy”. The policy stated that all 

urban couples could only have one child in exceptions of twins, or that the couples are 

from rural areas or of ethnic backgrounds, or both of the couple are only children in 

their own families (BBC News, 2000). The policy was introduced in 1978 and put 

into action since 1979, almost the same time as the economic reform (Hesketh, Lu, & 

Xing, 2005). This then explained the low natural rates of population growth observed 

in the sample between the years 1978 to 2011, especially in more urbanized areas. To 

control the massive population, the government has also been applying the 

historically long-existing policy, hukou, which in Chinese literally stands for 

“household registration”. The policy was brought into being early in ancient China. In 

1951, it was adapted as a national registration system by the communists as per stated 

maintain social order and security yet still allowed people to travel and reside in 

different places relatively freely. However, due to the large population flooding in 

from rural to urban area in the following couple of years, the government later 

modified the system in 1955. This modification included both rural and urban areas, 

which restrained not only migration from rural into urban areas but also over intra-

rural and intra-urban movement. If any changes of permanent residence, an official 

authorization is lawfully required. Such a hukou system back then was seen as a 

necessity for the planned economy China was applying as it required the government 

to be in full control of production factors, especially labour (Liu, 2005). To explain 

further, hukou functions in different ways from urban to rural areas. In cities, it stands 

by its literal meaning in Chinese, thus is registered under per household. In rural 

areas, nevertheless, a person is registered under the unit of the whole commune or 

village. That is to say, the massive non-urban population in China are bounded to 

their rural settlements.  Later on in the late 1980s, the hukou system was 

complemented with a more flexible policy that allowed people to either temporarily 

or permanently relocate. The most common form, a temporary residential permit, can 

be issued to anyone with a legitimate job in another city. The permanent form, which 

is also referred to as the “blue-stamp”, is issued to people who invest significantly in 

properties in another city or are intellectually professionals. The blue-stamp functions 

just as a regular hukou. Through such a system, excessive migration rate within the 

country has then been prevented with hukou policy tying a person from rural area 

from permanently migrating to urban areas. It is not impossible to obtain urban hukou. 
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However, with such a policy imposed, the otherwise massive migration from rural 

into urban areas is then minimized (Liu, 2005).  

 

4. Analysis of Results 
 
In this section, results from the data processing will be presented. The results are 

displayed by the four different economic regions. For each region, a scatter plot will 

be presented with population growth rate indicated on the vertical axis and GDP 

growth rate on the horizontal. Each scatter plot is then followed by the results of 

Granger Causality test on the relationship between population and GDP growth. The 

test was run at one, two, three and four years lag in both directions. The null 

hypotheses were population growth do not Granger cause GDP growth and vice versa. 

With the probability of false rejection being presented, one can then identify if a 

Granger causality relationship exists between the two growth rates. And if it does, 

amongst 1%, 5% and 10%, with the last being the weakest, at what level the result is 

significant. Eventually, an interpretation of the results will be conducted for each 

region. 

 

  4.1 East Coast China 
 
As stated above, figure 4.1 below indicating the relationship between population 

growth rate and GDP growth rate in East Coast China will be presented. Later on, a 

table showing the results of Granger test on the causality of the two elements will be 

shown. Two unidirectional causality relationships were located in this region. 
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Figure 4.1 GDP growth in relation to Population growth by percentage in East Coast China 

 
 
 
 
Null Hypothesis: 
 
East Coast’s population growth does not Granger Cause East Coast’s GDP growth 
East Coast’s GDP growth does not Granger Cause East Coast’s population growth 
 
Table 4.1 Granger Causality between population and GDP growth in East Coast China 

 
Note: *indicating result significant at 10% 
         ** significant at 5% 
         ***significant at 1% 
 

As is presented in table 4.1, the null hypothesis was rejected at 5% and Granger 

Causality is observed at one year’s lag caused by GDP growth leading to population 

growth. The same observation was found at two years’ lag with a weaker significance 

level at 10%. That is to say, GDP growth in the preceding one and two years caused 

population growth at current year in East Coast region from year 1979 to 2011. No 

0,00%

0,50%

1,00%

1,50%

2,00%

2,50%

3,00%

3,50%

4,00%

4,50%

5,00%

0% 5% 10% 15% 20% 25%

East Coast China

GDP 

Population

No. of year lags No. of Obs F-Statistic Prob 

1 32  9.1E-06 0.9976 
   4.58057 0.0409** 
2 31  0.39900 0.6750 
   2.83603 0.0769* 
3 30  0.61652 0.6113 
   1.57316 0.2230 
4 29  0.84408 0.5137 
   1.36655 0.2809 
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significant causality results were shown otherwise at three or four years’ lag. It is to 

be noted that, as will be presented later, this region and Western China are the two 

that showed the least significant results. As the first region benefitting from the 

government’s preferential policies, the region was focusing on export industries, 

hence manufacturing sectors in China’s case (Marti, 2001). Thus, the result of 

population growth in the region can be explained by the labour demand from the early 

development of such industry sectors. This observation also appeared consistent with 

MAR externalities model, which states that sector-exclusive knowledge spillovers can 

stimulate the whole region’s development due to increasing returns to scale (Brakman 

et al., 2009). More specifically, labour with the required skills is easily attracted to 

where they are needed. In other words, people follow jobs. The causality was also 

only shown at the shortest length of lag. One can then infer that the opening of the 

region’s export industries development required immediate labour inputs rather than 

delayed. Hence, the GDP growth generated by such industries led to direct population 

growth the following year. Such phenomenon can be induced by people’s pursuit of 

the better urban area’s living and jobs (Liu, 2005).  
 
 

  4.2 Central China 
 

This scatter plot figure 4.2 below plotted the relationship between population growth 

and GDP growth by percentage from year 1979 to 2011. Following the diagram, table 

4.2 will be presented showing the results of Granger test on the two growth rates. In 

this region, central China, one unidirectional and one bidirectional causality was 

observed. 

 

18 
 



 
 

 
Figure 4.2 - GDP growth in relation to Population growth by percentage in Central China  

  

 
Null Hypothesis: 
 
Central China’s population growth does not Granger Cause Central China’s GDP growth 
Central China’s GDP growth does not Granger Cause Central China’s population 
growth 
 
Table 4.2 Granger Causality between population and GDP growth in Central China 

No. of year lags No. of Obs F-statistic Prob 
1 32  1.69941 0.2026 
   10.9484 0.0025*** 
2 31  4.53575 0.0204** 
   4.52573 0.0206** 
3 30  2.84762 0.0598* 
   2.63052 0.0743* 
4 29  2.17140 0.1093 
   1.69243 0.1912 
Note: *indicating result significant at 10% 
         ** significant at 5% 
         ***significant at 1% 
 

As per shown in table 4.2, Granger Causality relationship was observed at one year’s 

lag with population growth caused by GDP growth with a significance level at 1%, 

indicating a very strong causality relationship. Moreover, at two years’ lag with GDP 

growth caused by population growth and vice versa demonstrated significant results at 

5%. In other words, GDP growth caused the population growth in the following year. 

Moreover, population growth caused the GDP growth two years after; and GDP 
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growth also led to the population growth two years after. At one year’s lag, when the 

second null hypothesis was rejected, the probability of false rejection is extremely low 

at 0,0025. One can then conclude that the causality relationship by GDP growth to 

population growth during the period was quite strong. Moreover, another causal 

relationship by GDP growth leading to population growth was also observed at two 

year’s lag. It is also to be noted that at three years’ lag, a bidirectional causality 

relationship is found, however, at 10% significance level. Comparing to the other 

significant observation, this causality relationship is weak. Such phenomena agreed 

with MAR externalities model, which stated that people follow where jobs are highly 

concentrated (Brakman et al., 2009), usually more economically advanced areas. 

Since the government launched the plan, the whole region was favoured by policy to 

develop in four major aspects; agriculturally, heavy-industrially, high-tech-

industrially, and communicationally (XinhuaNet, 2009). It is without a doubt that 

such major development plan would require intensive labour inputs. Nevertheless, a 

reverse causal relationship was also observed that population growth caused GDP 

growth at two years’ lag. One can then infer that the labour inputs brought along 

economic growth, consistent with endogenous growth theory. It stated that economic 

development is the result of endogenous physical and human capital and technology 

investment (Romer, 1994).  
 

  4.3 Northeast China 
 

In figure 4.3 below, a relationship between population growth rate and GDP growth 

rate in Northeast China will be demonstrated, with population growth on the vertical 

and GDP growth on the horizontal axis like the sections before. Thereafter, the results 

of Granger test will be presented. Two unidirectional and two bidirectional causality 

relationships were found in Northeast China. 
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       Figure 4.3 - GDP growth in relation to Population growth by percentage in Northeast China 

 
 
Null Hypothesis: 
 
Northeast China’s population growth does not Granger Cause Northeast China’s GDP growth 
Northeast China’s GDP growth does not Granger Cause Northeast China’s population 
growth 
 
Table 4.3 Granger Causality between population and GDP growth in Northeast China 

Note: *indicating result significant at 10% 
         ** significant at 5% 
         ***significant at 1% 
 

Table 4.3 demonstrated a very strong causal relationship at all four different lengths 

of lags. Especially at two and three years’ lags, bidirectional causality was observed. 

At one year’s lag, a unidirectional causality was found that GDP growth caused 

population growth with an extremely low false rejection probability. At four years’ 
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No. of year lags No. of Obs F-Statistic Prob 

1 32 0.96515 0.3340 
  14.9924 0.0006*** 
2 31 9.08949 0.0010*** 
  7.56157  0.0026*** 
3 30 7.08765 0.0015*** 
  5.72667 0.0044*** 
4 29 4.23208 0.0121** 
  3.38193 0.0287** 
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lag, bidirectional causality relationship between population and GDP growth was 

observed but at the significance level of 5%. 

 

The revitalization plan was launched to mainly boost the heavy industry sectors, 

primarily the equipment manufacturing industry. According to some scholars, MAR 

externalities model was found more popular amongst manufacturing industrial sectors 

due to the effect of increasing return to scale, as such sectors always require 

specifically skilled human capital (Yang, 2012). According to MAR externalities 

model, people migrate to where more jobs are offered (Brakman et al., 2009); hence, 

explaining the population growth caused by GDP growth. As the relationship 

prolongs to three years’ lag, one can infer that the bettered economic condition 

provided better living conditions; hence the natural population growth rate was part of 

the reasoning behind the overall population growth. Moreover, population growth 

also led to GDP growth at two, three and four years’ lags. Such observations were 

consistent with endogenous growth model, which drew a regression relationship 

between human capital, amongst other variables, and economic growth (Romer, 

1994). Moreover, Jacobs externalities also stated inter-industrial knowledge spillovers 

brings diversity and stimulate the whole region’s growth. Hence, jobs follow where 

people are highly concentrated. In other words, with certain diversity and population 

base, economic growth is further advanced (Jacobs, 1969). 

 

 4.4 Western China 

In this section, figure 4.4 that indicates population growth rate in Western China on 

vertical axis and GDP growth rate in the region on horizontal axis is presented. Later 

on table 4.4 presenting the results of Granger causality test between the two elements 

is also demonstrated.  
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Figure 4.4 - GDP growth in relation to Population growth by percentage in Western China 

 
 

Null Hypothesis:  
 
Western China’s population growth does not Granger Cause Western China’s GDP growth 
Western China’s GDP growth does not Granger Cause Western China’s population 
growth 
Table 4.4 Granger Causality between population and GDP growth in Western China 

Note: *indicating result significant at 10% 
         ** significant at 5% 
         ***significant at 1% 
 
As shown in table 4.4, the results were only found significant at one year’s lag with 

GDP Granger cause population growth and two years’ lag with the opposite direction 

of causality, both significant at 5%. No results significant at 1% level were found. 

 

Since the plan was launched at quite an early stage, 1999 to 2001, right after the 

establishment of East Coast economic zone, the impact should have been shown more 

explicitly. However, it did demonstrate the GDP growth induced by population 
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No. of year lags No. of Obs F-Statistic Prob 
1 32 1.83257 0.1863 
  6.28863 0.0180** 
2 31 4.11485 0.0280** 
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3 30 1.77931 0.1792 
  1.00159 0.4099 
4 29 1.63361 0.2049 
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growth at one year’s lag and the other way around at two years’ lag. This can be 

interpreted by the endogenous growth model, which linked GDP growth as an indirect 

result of population growth, which directly causes labour growth (Romer, 1994). 

MAR externalities provided explanation for the population growth, as people tend to 

follow where job demands are uprising (Brakman et al., 2009). To explain the lack of 

significant causality relationship comparing to most of the other regions, one must 

acknowledge that the vast west of China is the least developed area of the country 

with minimal infrastructures and severely isolated from the rest of the country. 

Railway connection into the area had not been possible until the year 2006 

(XinhuaNet, 2012). Even if with the government’s encouragement for labour to 

immigrate in order to make contribution to the region’s growth, it was and has been a 

very unattractive destination. Hence, the lack of strong causality relationship can be 

partially explained. Moreover, even with the encouraging policies for immigration, it 

still takes a local hukou for anyone to be considered as part of the local population 

(Liu, 2005), which would take quite some time. Hence, the population growth could 

have been miscalculated due to the impossibility of including temporary residents in 

the region.  
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 4.5 National China 

This section will also open up with the scatter plot figure 4.5 demonstrating 

population growth rate and GDP growth rate with the former on vertical, and latter on 

horizontal axis. Thereafter, the test result of Granger causality is displayed in table 

4.5. 
Figure 4.5 GDP growth in relation to Population growth by percentage in China on a national level 

 
 

 
 
 
Null Hypothesis: 
 
National China’s population growth does not Granger Cause National China’s GDP growth 
National China’s GDP growth does not Granger Cause National China’s population 
growth 
 
Table 4.5 Granger Causality between population and GDP growth in National China 
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No. of year lags No. of Obs F-Statistic Prob 

1 32 0.03970 0.8435 
  0.89024 0.3532 
2 31 0.14785 0.8633 
  2.13281 0.1388 
3 30 0.04874 0.9854 
  4.23818 0.0160** 
4 29 1.53407 0.2305 
  4.92203 0.0063*** 
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Note: *indicating result significant at 10% 
         ** significant at 5% 
         ***significant at 1% 
 
 
On a national level, it is observed in table 4.5 that the causality relationship was only 

found at four years’ lag with GDP growth causing population growth. At three years’ 

lag, the second null hypothesis is rejected with a significance level at 5%.  

 

This phenomenon of lacking explicit causality relationships did match the expectation 

due to several reasons. Firstly, to be counted as part of the China’s population, one 

must hold the citizenship of the People’s Republic of China. As is known, China has 

been one major export country for emigrants instead of immigrants. Hence, the 

population growth here is mostly induced by natural growth. This also explained why 

the causality was only shown at the longer lengths of lags observed, due to that 

natural population growth takes time to react to economic growth. Moreover, 

according to Quigley (1998), where the infrastructure is better built due to economic 

advancement, the citizens can be better taken care of. Therefore, with the advanced 

economic growth, the nation’s population growth rises along as a result of better 

living conditions.  

 

  4.6 Further Interpretations  
 
As shown in each scatter plot, with population growth on the vertical axis and GDP 

growth on the horizontal, the two do not share an explicit linear relationship. While 

the studies were conducted, another group of charts were drawn in the form of 2D 

lines with markers. These charts are displayed in the “Appendix” section from figure 

7.1 to 7.5. In these charts, a seemingly consistent trend with also quite some adverse 

directions between the two growth rates could be observed.  

 

To mention limitations and their impact on the research, one can explain from four 

different aspects. Primarily, the population growth rate can be substantially 

underestimated due to the fact that it did not include the large scale of population that 

resides in the urban areas yet does not hold the local hukou. This can be quite 

evidently observed from figure 7.1 to 7.5, where the GDP growth was fluctuating 
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mostly between the range of 5% to 15%, a way higher level than population growth 

rate, which is mostly under 3%. While according to Harrod (1939), the natural rate of 

economic growth is the n, which indicates the level increase of labour input due to 

population growth. However, in the available data collected, the nominal population 

of each province or municipality only includes population that is registered under that 

administrative area, hence holds the local hukou. It is worth pointing out that, 

especially in large cities in China, many labour come from rural areas or other 

second-frontier cities and do not have the local permanent residence. Thus, they 

would be counted under where they are originally from even if they are labour in 

other cities. Such difference is not to be underestimated as rural population working 

in cities took up a substantial proportion of the urban work force (Liu, 2005). In other 

words, the population growth from the available data collected can be significantly 

lower than that of actuality. Consequently, the labour increase is undervalued, 

reducing the likelihood of an evident linear relationship. 

 

Secondly, in the theoretical discussion, we furthered the argument to include the 

impact of technology and physical capital have on production. In the circumstances 

where these two variables remain constant, production should change at the constant 

rate as population as the linear relationship writes Y=A (K,L) K^(1-a) * L^a (Romer, 

1994). The data on the technological level or physical capital cannot be obtained and 

is immeasurable due to the massive economic scale and different criteria across 

regions according to National Bureau of Statistics China (2012). Therefore, the linear 

relationship lacks a crucial condition, which requires the other variables to be constant 

to measure the regression between labour and output.  

 

Thirdly, as mentioned in “Limitations”, the GDP growth rate was very much 

processed to calculate each of the four regions growth since no nominal GDP value 

adjusted by inflation was provided. With each province and municipality’s GDP 

growth after inflation rate provided, the overall region’s GDP growth rate was 

derived. However, the accuracy of the data was highly clouded due to the introduction 

of weight index, weighing each province and municipality’s annual nominal GDP 

against the entire region’s nominal GDP then multiply that of each one’s GDP growth 

rate. The more accurate regional GDP growth rate could have been calculated if there 

had been available data of GDP value adjusted by inflation. Therefore, the likelihood 
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of discovering an adjacent relationship between GDP and population growth can be 

increased. 

 

Lastly, the Wiener-Grangers causality is not true causality as stated by the test itself. 

It has deficiencies where if both of the variables are driven by a third variable that is 

lagged at different terms. If the relationship involves more than two variables, the 

results could be easily misguided and a false causality could be provided (Bressler & 

Seth, 2011). Again, according to Romer (1994), economic growth is the result of 

progress in all three factors: technology, physical capital and labour. Therefore, as 

stated previously, simply measuring the relationship between labour and GDP growth 

while disregarding the other two factors can severely avert the result of causality. In 

other words, some of the causality might be non-existent, however, appeared to be 

due to a common third variable. 

 
Figure 4.6 Annual GDP growth rates in all four regions 

 
Looking at figure 4.6, where all four regions’ GDP growth rates were displayed. One 

can observe a quite consistent movement between the regions. The East Coast region 

has been leading the economic progress especially from the year 1989 to 1997 with an 

outstanding growth rate of almost 20% in the year of 1994. This finding stays 

coherent to Chinese government’s continuous thriving efforts since 1989 to prioritize 

the development of that region until the 2000s. Since the beginning of the 21st 

century, the leading role of the East Coast started to fade and the rest three regions 

started to catch up on the GDP growth rate. Nevertheless, that is not to say the four 
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regions are on the same economic development level. This is due to the impact of 

convergence, which occurs when the economy becomes sufficiently developed and 

the growth rate starts to decline (Altman, 2011). By the year 2011, the four regions 

are tightly next to each other on growth rate with Western China occupying a leading 

edge. This region has been the least developed area in China since the economic 

reform embarked (XinhuaNet, 2009). This could be accredited to the influence of the 

preferential policy and the government’s current determination to minimize 

inequality.  

 
Figure 4.7 Annual population growth rates in all four regions 

  

As illustrated in figure 4.7, the four regions’ population growth rates (with natural 

population growth rate included) share a natural trend where when one or two 

declines the rest incline due to the impact of migration. It is worth noticing that, after 

the East Coast achieved great economic success (Hu, 1993) and that the hukou system 

was relaxed (Liu, 2005), a continuous immigration trend into that region has been 

observed, leading to the decline of the less developed areas such as Western China 

and Central China. According to MAR externalities, sector specific knowledge 

spillovers can stimulate the development of the entire metropolitan (Brakman et al., 

2009). In the start of the economic reform, the cities chosen were only allowed to 

specialize in export industry sectors (Marti, 2001). Nevertheless, these were also the 

first group of urban areas that have experienced the economic boom since the 

communists took over. The phenomenon then supported MAR externalities, which 

stated that even the knowledge spillovers are within a specific industry sector, it can 
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benefit the entire city’s growth with localization effect (Fujita & Thisse, 1996). 

Judging from the continuous positive population growth in the East Coast region 

especially with the minor peak soon late in the 1980s, one can see the impact that 

migrants follow job opportunities provided by localization. Later on in the 

development when the region is advanced in more than export industry sectors, it 

grew to be a more diversified metropolitan. The population growth in the region went 

into a continuous phase of peaking. This can be interpreted by Jacobs (1969) 

externalities, which state that knowledge spillovers shared inter-industrially can 

stimulate the growth in all aspects of the entire urban area. According to Jacobs, the 

motivation to seek greatly valued items brings people together. In the setting of the 

East Coast of China where it is the most developed in the country, people migrate or 

temporarily relocate there to seek fortune thus creating job opportunities. In other 

words, jobs follow people. 

5. Conclusion  
In East Coast China, GDP growth caused population growth at one year’s lag at a 

significance level of 5% and at two years’ lag at 10%. In Western China, GDP growth 

causing population growth at one year’s lag was found significant at 5% and the 

opposite causality at two years’ lag at also 5%. These were the only two regions that 

showed merely unidirectional causality. At one year’s lag in Central China, Granger 

causality was observed with GDP growth causing population growth with an 

extremely low false rejection probability. Moreover, bidirectional causality was 

discovered at two years’ lag. Northeast China stood out as the one that presented the 

most explicit causality relationship with the exception of causality by population to 

GDP growth at one year’s lag and by GDP to population growth at four year’s lag. 

The observations above could be explained due to the advanced technology level and 

increased human capital and physical capital brought along by each of the plan being 

launched in every region, agreeing with endogenous growth model (Romer, 1994), 

especially the increase of human capital due to migration or natural growth. 

Moreover, with an area being more advanced and better equipped with job demands, 

it tends to attract more immigrants inferring from MAR externalities (Yang, 2012). In 

the later development, with more people residing in a region and shared knowledge 
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spillovers, the diversity tend to create further economic advancements (Brakman et 

al,. 2009). 

 

In Western China, where it is the least developed and most isolated, no causality 

relationship was found one way or the other at the chosen significance level of 1%. 

There were two unidirectional causality relationships significant at 5%. To look into 

the reason behind this, one must acknowledge that the region accounted for over 70% 

land of the country and consisted of vast desserts and is highly underdeveloped 

historically (XinhuaNet, 2012). According to endogenous growth model, economic 

growth is generated under the force of human and physical capital, and technological 

advance (Romer, 1994). Even being the largest geographically amongst all four 

regions, the area only accounted for around 28% of national population. With the vast 

contrast between the size of the region and the minimal population, one can expect the 

difficulty of development. Moreover, the region had not been prioritized with 

concentrated physical capital investment nor had it ever been a technology focus of 

the country for a very long time, until the development plan was launched and the 

preferential policies started to function (XinhuaNet, 2012). This is in comparison to a 

few other regions. The Northeast part of China has the advantage of being the 

historical centre of the country’s heavy industry (China State Council, 2007). The 

central part of China, on the other hand, has always been moderately developed with 

an incomparable advantage of being the communicational hinge (XinhuaNet, 2009). 

Western China, in comparison, has been the least equipped and most isolated to start 

off with. Interestingly, the region did not show an explicitly inferior economic 

development rate in relation to the rest of the country with its annual growth rates 

mostly ranging from 7% to 15%. However, as mentioned before, this is not to say it is 

on the same development level of the other parts. With a weaker economic base and 

undesirable condition from the beginning, such growth rates did not indicate 

substantial nominal values of economic development. According to MAR 

externalities, which stated that people tend to follow where jobs are concentrated 

(Yang, 2012), a region underdeveloped and isolated as such has not been highly 

concentrated with industrial development nor job demands. Hence, the low rate of 

population growth, especially due to the lack of attraction for immigrants, could be 

apprehended. To see it from another scholar’s perspective, Jane Jacobs (1969) stated 

that the motivation to seek for valued items brings people together. In the case of 
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Western China, the disadvantageous location and economic condition explained the 

weak population growth in relation to its economic development.  

 

Moreover, East Coast China also showed a relatively inexplicit causality relationship 

between the two factors comparatively. The region was the earliest under the 

communists’ authority to initiate the development plan in the early 1980s (Marti, 

2001). Back then the strict policy of hukou on controlling domestic migration was not 

loosened (Liu, 2005). Hence, the population induced by GDP growth might not be 

shown explicitly given that the labour force migrated to the region might not have yet 

obtained the local residence registration. When analysing the causality relationship 

between the two factors, with one being under-calculated, the significance of the 

causality could be underestimated. Comparing to Western China, which also showed 

a lack of significant causality relationship, East Coast China is inferred to behave 

such due to underestimated population growth. On the other hand, Western China 

behaved so due to the lack of actual population growth and low nominal GDP growth.  

 

Additionally, it is also worth mentioning that the observation on the national scale, 

which located a causality relationship from GDP growth to population growth at the 

three and four years’ lag was the most consistent to my expectations. Since 

infrastructure and living conditions tend to improve along with economic 

development, people are usually better off in the meantime. However, since such 

impact usually takes time to display and being one of the world’s biggest country for 

emigration, China has mostly been experiencing domestic migration (Liu, 2005), the 

lengthy lags were within expectation due to that most growth came from natural 

population growth rate. Also, the country has been thriving to control its population 

growth (BBC News, 2000), this might also be one of the reasons why it took so long 

for population growth rate to show a causality relationship due to economic 

advancement. 

 

Furthermore, The GDP growth rates share a quite consistent trend amongst the four 

regions with the East Coast playing a leading role until 2000s. Up to the most recent, 

Western China has been increasing at the highest rate. Moreover, impacts of both 

MAR externalities and Jacobs externalities were observed in the East Coast of China, 

functioning at different periods of development of the region.  
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  5.1 Further Research 

If there had been more sufficient amount of time and resources, the research could be 

amended to discover a possible relationship between the two. One can attempt to 

obtain data of better quality from other sources than the National Bureau. That is, data 

providing nominal GDP value adjusted by inflation. Additionally, technology and 

physical capital factors should be taken into account in further research. This can be 

done by structuring certain measures to estimate the growth in the two aspects. Most 

importantly, in the upcoming future, if any data on temporary relocated migrants into 

Chinese cities from rural areas could be estimated, the research should be redone and 

taking that stimulation on labour growth into serious consideration. Lastly, a wavelet 

analysis could be carried out to locate the most crucial lag of length in the oscillation, 

considering that this research is carried out under a continuous time frame.
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7. Appendix 
 
Figure 7.1 Rate of GDP growth and population growth in East Coast China 

 
 
 
Figure 7.2 Rate of GDP growth and population growth in Central China 
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Figure 7.3 Rate of GDP growth and population growth in Northeast China 

 
 
 
Figure 7.4 Rate of GDP growth and population growth in Western China 
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Figure 7.5 Rate of GDP growth and population growth in National China 
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