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Abstract 

Previous research that has tried to evaluate the determinants of income inequality has 

used cross-sectional data, which is usually ignoring country-specify characteristics. In 

this paper, we revisit the Kuznets inverted-U hypothesis by using a co-integration 

technique and the annual time-series data of China from 1978 to 2006 to show that 

economic growth increases income inequality in the short-run. Then, using a modified 

error correction model to make a dynamic forecast a negative long-run relationship is 

found. In addition to economic growth, the levels of Urbanization and economic 

openness are identified as determinants of income inequality in this paper. However, 

we find a not significant relationship between income inequality and Urbanization, 

and a positive relationship between income inequality and economic openness. 

 

Key words: Income inequality, economic growth, Kuznets inverted-U hypothesis, 

Economic openness, Urbanization, Co-integration technique, Dynamic forecast. 

 

 

 

 

 

 

 

 

 

 

 

  



III 

 

ACKNOWLEDGMENTS ............................................................................................. I 

Abstract ......................................................................................................................... II 

Chapter 1 Introduction ................................................................................................... 1 

1.1 Background ...................................................................................................................... 1 

1.2 Research questions and objectives ................................................................................. 2 

1.3 Outline of the study ......................................................................................................... 3 

Chapter 2 Literature review ........................................................................................... 4 

2.1 Previous Research ........................................................................................................... 4 

2.1.1 Economic growth and inequality .............................................................................. 4 

2.1.2 Trade liberalization and income inequality .............................................................. 5 

2.2 Theory Background.......................................................................................................... 7 

2.2.1 The measurement of Income inequality .................................................................. 7 

2.2.2 Kuznets hypothesis ................................................................................................... 9 

2.3 Innovation and shortage ............................................................................................... 11 

Chapter 3 Methodology and Data ................................................................................ 13 

3.1 Choice of the subject ..................................................................................................... 13 

3.2 Scientific perspectives ................................................................................................... 13 

3.2.1 Theory and Research .............................................................................................. 14 

3.2.2 Ontological considerations ..................................................................................... 15 

3.2.3 Epistemological considerations .............................................................................. 16 

3.3 Research strategy .......................................................................................................... 16 

3.4 Research designs ........................................................................................................... 17 

3.5 Data ............................................................................................................................... 18 

3.5.1 Data selection ......................................................................................................... 18 

3.5.2 Data collection ........................................................................................................ 19 

3.5.3 Choice of secondary resources ............................................................................... 20 

Chapter 4 Empirical results .......................................................................................... 21 

4.1 Kuznets Hypothesis revisited ......................................................................................... 21 

4.2 Industrial Structure Decomposition .............................................................................. 22 

Data Source: Calculated by the bureau of statistics data ..................................................... 26 



IV 

 

4.3 Data and short-run Model ............................................................................................. 26 

4.3.1 Unit root test .......................................................................................................... 28 

4.3.2 Co-integrated test and model estimate ................................................................. 31 

4.4 Long-run Model ............................................................................................................. 35 

Chapter 5 Discussion ................................................................................................... 40 

5.1 Results discussion .......................................................................................................... 40 

5.2 Speculation on redistribution ........................................................................................ 41 

References .................................................................................................................... 43 

Appendix 1  Details of Variables ............................................................................... 48 

Appendix 2 Gini index ................................................................................................. 48 

Appendix 3  Openness Data ....................................................................................... 49 

Appendix 4  Gross Domestic Product ........................................................................ 50 

Appendix 5  Ratio of Per Capita Output Between Agriculture and Non-agriculture 

Sectors .......................................................................................................................... 51 

Appendix 6  The Number of Employees on Three Major Sectors ............................ 52 

Appendix 7  Urbanization .......................................................................................... 53 

Appendix 8  Variable Data ........................................................................................ 54 

Appendix 9  Data Summary Statistics ....................................................................... 55 



1 

 

Chapter 1 Introduction 

1.1 Background 

China has been undertaking a program of gradual but fundamental reform of the 

economic system and opened up to the outside world since 1978. The country went 

from a planned socialist commodity economy to a socialist market economy. Before 

the policy of reformation and opening, income disparity was small in the whole 

country because the distribution of income was governed by equalitarian principles. In 

the early stage of reform process, the household contract responsibility system 

increased both the price and the amount of farm products, which decreased the 

income inequality between workers in the rural and urban sectors at the same time. 

However, income inequality increased since China's reformation and opening changed 

from rural to urban in 1980s. In addition, the regional disparities inter-urban are 

increasing since the Chinese central policies tend to tilt towards the coastal region. 

Many studies on regional inequality in China have been carried out based on the 

different choices of economic indicators, different time periods and different choices 

of regions. China has a strict household registration system which led to the 

rural-urban separation. About 70%-80% of inequality could be explained by the 

rural-urban divide, while just 20%-30% of inequality was caused by the regional 

inequality of intra-rural and intra-urban (Wan, 2006, P.8). Wan also found out that 

there was about 20%-30% of inequality that could be explained by geographical 

disparity. That is, reducing the rural-urban disparity is more important than decreasing 

the geographical inequality, which is also supported by Chen et al. (2010). 

 

Recent Chinese economic history seems consistent with the first part of the Kuznets 

story (Kuznets Simon, 1955). China's economy has begun its taking-off and has been 

growing at an average rate of 8 percent a year since 1978, and we witnessed a very 

strong and almost continuous increase in income inequality with the Gini coefficient 

(Gini Coefficient is discussed in section 2.2) rising from less than 0.3 in 1978 to 0.42 

in 2005 (World Bank database). This inequality has increased in both rural and urban 

areas. However, some of the scholars believe that the “official” estimates of inequality 

are probably too low, and the true Gini is probably in 0.40 to 0.50 range for both 

urban and rural areas and the overall Gini probably exceeds 0.50 (Dwayne Benjamin, 

2005). Before 1978, about 80% of the population lived in rural area with a low 

income. After that, China's registered urban population grew from about 23% in 1978 

to 40% in 2009 (China Statistical Yearbook 2010). Because China has a strict 

household registration system which limited the free movement of labor meaning that 

there were a huge amount of workers who did not register and could not be counted. 
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If 145 million unregistered migrant workers are included, the figure would rise to 58.4% 

(China Statistical Yearbook 2009). The population shifted from the egalitarian 

low-income rural sector to a less egalitarian but richer urban sector. China might be 

approaching the top of the Kuznets curve (Lou & Wang, 2007, P. 346).  

1.2 Research questions and objectives 

Since the implementation of China's economic reform policy, the economy has 

experienced more than two decades of rapid growth. However, an important question 

about income inequality has attracted the attention of many economists. In a large 

number of studies of inequality in China, the researchers have tried to identify the 

level of inequality and the determinants of inequality. The measurement of inequality 

is useful for researchers to observe the level of inequality and resolve the inequality 

problem. The government would control those factors through taxes and some fiscal 

policies to reduce the inequality if the determinants of inequality and the contribution 

degree of those factors were known. Kuznets inverted-U hypothesis implies that 

economic growth increases income inequality in the agriculture economy and 

improves it in industry economy. In addition to economic growth, other factors have 

been regarded as determinants of income inequality, such as population growth, 

resource endowment, price stability, openness, currency devaluation, etc. 

(Bahmani-Oskooee M. & Gelan A., 2008, P.677). 

 

From the development of China' economy, we find that the history of Chinese 

economic growth seems consistent with the first part of the Kuznets story, that is 

income inequality increased with economic growth. Is that true? How is the long-run 

relationship? In this paper we will use time-series data from China to study the 

relationship between income inequality and economic growth, and also try to forecast 

the long-run development and test the validity of other factors at the same time. The 

research questions were developed before and during the literature review. The first 

one is to find out the China's development situation in relation to the Kuznets' 

hypothesis. The second one is to explore the influence degree of those determinants 

on income inequality. And the last one is to interpret the potential causes of income 

inequality. The research questions of this study were stated as following: 

 

RQ1: What is the China's development situation according to Kuznets' hypothesis. 

RQ2: What are the main reasons for income inequality? 

RQ3: How can China's income inequality be expected to develop in the near future? 

 

The main objective of the current research is to explore and analyze how economic 

growth effect on income inequality, and test the empirical validity of other factors at 

the same time. In addition, we want to find out if the China's economic growth effect 
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on income inequality will follow Kuznets' hypothesis. 

1.3 Outline of the study 

Chapter 1 discusses previous studies on this topic and brings out the research 

questions. In Chapter 2 we review the literatures, introduce some relevant theories and 

previous empirical studies that have been conducted on this topic. In Chapter 3 we 

talk about the methodology and the data collecting problems. Chapter 4 we presents 

the empirical analysis and results. In Chapter 5 the thesis ends with a discussion and 

recommendations for future research. 
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Chapter 2 Literature review 

2.1 Previous Research 

2.1.1 Economic growth and inequality 

In Kuznets theory (Kuznets Simon, 1955), increased national income will increase the 

inequality in the short run if the workers move from the agriculture sector to the high 

paying industrial sector, which will widen the wealth gap between rich and poor. 

Many other factors, including demographic changes, foreign prices, and technical 

progress, may also affect the evolution of inequality over time. However, a 

combination of political, economic, and social factors serves to counteract this 

process and to reduce the level of inequality within a country (Bahmani-Oskooee, Scott 

& Harvey, 2008). The Kuznets curve draws important process with the developed 

countries and developing countries. He shows that the developing countries might be 

following a different path.  

 

There are a large number of studies, which model the national income or growth as a 

function of inequality. Some of empirical works try to capture the Kuznets effect with 

cross-sectional data sets or time-series data sets. However, most of the evidence for 

the Kuznets hypothesis in the literature is mixed. Mohsen & Harvey (2008) who 

revisits the Kuznets "inverted-U" hypothesis by applying co-integration analysis to 

annual time-series data from 16 countries, also investigates the effect of openness on 

income inequality and finds that the effect of both income and openness varies by 

country. Ram (1991) measures inequality as a function of log income and log 

income-squared by both using the time-series data and the cross-sectional data, but 

finds out an un-inverted U effect. However, after set a restriction for the form of 

regression, Ram (1995) holds more strongly support for the Kuznets hypothesis. 

Improved data have also allowed finding support for the hypothesis. Deininger and 

Squire (1998) use the updated panel data set to investigate the effect of real income on 

the Gini index. Campano and Salvatore (1988) who use the updated sample of 95 

countries find the Kuznets effect in LDCs for all. Historical evidence from Europe 

and the United States experience up to the 1970s seems to confirm the Kuznets 

relation, but failed to explain the increase in inequality which took place after the 

1980s (Lindert, 2000; Bourguignon & Morrisson, 2002). Thus, more and more recent 

papers have found more evidence for the Kuznets effect, but the hypothesis has found 

limited support in much of the literature. 

  

However, previous research has not provided an integrated and suitable framework 

for studies of developing countries. Li Guangzhong (1999) using Theil index as a 



5 

 

measurement of income inequality, and analysis the national macro data which are 

divided into regional and rural-urban. He shows that economic growth worsen income 

inequality, and the relationship between income inequality and economic growth is 

standing at the first stage of Kuznets inverted-U curve. He also shows that structural 

factors will affect income inequality. Firstly, urban Gini index will decrease with 

China's industrialization, so that the growth of industry will decrease the overall 

income inequality. Secondly, the rural Gini index is larger than in the urban area, so 

that the government should make more efforts to enhance  rural economic growth 

and to reduce the rural and urban income gap. 

 

Lin Boqiang (2003) uses a poverty reduction index to measure the extent of "poverty 

reduction", where the poverty reduction index shows that economic growth will 

maximum the overall effect between income and equality. In other words, some 

districts will pay more attention at enhancing income than reducing inequality, while 

others are not only care about GDP, but also care about inequality problem, and even 

pay more attention at reducing income inequality. According to Lin's evidence, 

China's economic growth reduce the poverty during 1985-2001 but worse the income 

inequality, that will reduce poor people's potential benefits and affect the effect of 

"poverty reduction" in the future.   

 

Wan Guanghua (2006) presents the drawbacks decomposition of income inequality on 

the basis of regression functions, and give some ideas of how to correct for the 

problems. Wan shows that about 70%-80% of inequality could be explained by the 

rural-urban gap, while just 20%-30% of inequality was caused by inter-rural and 

inter-urban (Wan, 2006, P.8). He found that there was about 20%-30% of overall  

inequality that could be explained by geographical disparities.  

 

Han Yuxiong (2003) supports the Kuznets hypothesis, and shows that income 

inequality is good for economic growth in the early industrialization process. Then he 

suggests that China' government should not try to reduce income inequality, but keep 

a suitable inequality instead. And he also discussed China's special dual economic 

structure effect on income inequality. N. Lardy (1980) analyzed China's income 

inequality during the pre-reform period, but he finds little support that income 

inequality grew with economic growth between 1949 and the mid-1970s. 

2.1.2 Trade liberalization and income inequality 

Researchers interested in income inequality have also examined the relationship 

between inequality and trade liberalization. Trade liberalization has become widely 

recognized in many developed countries and developing countries in recent decades. 

According to the Heckscher-Ohlin model of international trade, countries would 

export the goods with abundant product factors while import the goods with the 
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factors which are scarce in their countries. Wood (1997), Stolper and Samuelson 

(1941) found evidence in favor of the Heckscher-Ohlin model.  

 

Stolper and Samuelson (1941) shows that trade would raise income inequality in the 

developed countries and reduce it in the developing countries. Developed countries, 

which are well endowed with skilled labor and capital, would be expected to hurt their 

unskilled labor from the imports, but benefit the capital owners and skilled labor from 

the exports. In contrast, imports in developing countries would be expected to hurt the 

skilled labor and capital owners but the exports would benefit their unskilled labor 

due to the developing countries are well endowed with unskilled labor. Gourdon et al 

(2006) using tariffs as a measure of openness found that the conditional effects of 

trade liberalization on inequality are correlated with relative factor endowments,  

suggesting that trade liberalization in poor countries where the share of the labor force 

with very low education levels is high raises inequality. However, some scholars 

argue that income inequality rose in many developing countries, which is contrary to 

the prediction of Stolper and Samuelson, like Robbins (1996). Another argument is 

that trade would increase wages and reduce inequality since it increases labor 

productivity (Held et al., 1999), which provides incentives for workers to receive 

reeducation and for firms to employ more unskilled labor, again reducing inequality 

(Blanchard, 2000).  

 

However, trade openness has not found impact on inequality in some cases. Salvatore 

& Dorian (1998) estimated the relationship using a wide panel of countries and four 

subpanels of developed and developing countries, small and large-population 

countries to found that the increasing levels of inequality recently experienced by the 

English-speaking countries are more likely caused by country-specific policies than 

by globalization.  

 

With rapidly growing foreign trade, China has rapid economic growth and great 

achievement at eliminating poverty, but also with large increases in inequality. Since 

the Chinese government changed the close economy into open economy in 1978, the 

trade amount shoot from 113.3 hundred million dollars in 1978 to 11325.67 hundred 

million dollars in 2008 which increased 100 times, at the same time, the Gini 

coefficient of income rose by 50% (Chen, 2010). Therefore, the trade as an openness 

indicator looks like that trade liberalization would increase income inequality. 
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2.2 Theory Background 

2.2.1 The measurement of Income inequality 

There are a few different methods available for measuring income inequality, such as 

the Theil index, coefficient of variation, Kuznets index and the Gini coefficient. 

However, the Lorenz curve and the Gini coefficient are most commonly used (Sloman, 

2000). In 1912, the Italian statistician and sociologist Corrado Gini brought a 

measurement of statistical dispersion in his paper "Variability and Mutability", which 

is gradually evolved into the well-known Gini coefficient (Li, 2002).  

 

The Gini coefficient is a measure of income distribution that takes a value between 0 

and 1, where 0 corresponds with perfect equality and 1 corresponds with perfect 

inequality. The worldwide Gini coefficient ranges from 0.23 (Sweden) to 0.70 

(Namibia) (Hysohan, 2009). Gini coefficient equal to 0.4 is regarded a safety indicator, 

where the Gini coefficient larger than 0.4 means a serious unfair income distribution 

and the social conflict may become serious. 

 

 

 

The Gini is usually mathematically based on the Lorenz Curve. The graph shows that 

the Gini is equal to the area marked 'A' divided by the sum of the areas marked 'A' and 

'B', so that it restricted by (0, 1). In other words, the smaller radian of the Lorenz 

Curve the smaller the inequality, vice versa. The advantage of this kind of method is 

that it is a measurement of income inequality by means of a ratio, which makes it easy 
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to interpret. The disadvantage is that it does not contain information about the 

absolute national and personal incomes.  

 

The Gini coefficient will be used as the indicator of inequality in this essay. A 

literature review indicates that the main problems in calculating the Gini coefficient of 

Chinese residents' income are the shortcomings of the data sources and the neglect of 

the overlap term or residual in the decomposition of nationwide Gini ratio by urban 

and rural areas. Chen et al. (2010) says that there are about 20 different estimations on 

Chinese Gini ratios, and he shows ten kinds of different calculate results about the 

Gini ratio for the year 1995 from different researchers based on different methods and 

data sources.  

 

The situation mentioned above has forced researchers to decompose the Gini 

coefficient to calculate the Chinese Gini ratio. It is difficult to decompose the Gini 

index from different groups (Khan and Riskin, 2001). In 1997, Yao (1997) 

decomposed the whole population following the equation (a): 

  

Here Gg is the Gini ratio among different groups which are divided by income level at 

different regions; Gi is the Gini ratio within the i
th

 group; Pi is the proportion of the i
th 

group population to the total population; Ii is the proportion of the income of i
th

 group 

to the total income; G(f) stands for the overlap among the different groups. This 

formula explains why the Gini coefficient has been underestimated by the China 

Statistical Yearbook. Firstly, it is impossible to calculate  because the Gin 

coefficient within each group cannot be calculated based on the current statistical 

database. Secondly, the G(f) within either the city and rural group was equal to 0. So, 

the final results will be underestimated. 

 

Suppose the Gini coefficient of the whole country can be divided into three parts: the 

intra-rural Gini ratio (Gr), the intra-urban Gini ratio (Gu), and the Gini ratio between 

the urban and the rural areas (Gur), Chen, Hou and Jin (2008) get the formula (b) as: 

 

Where δ=IuPu, β=IrPr, This formula clearly shows the contributions of each part to the 

nationwide Gini ratio. If there exists an overlap between the income of urban and 

rural income distribution, then the formula becomes formula (c) as: 

 

G0 is also called concentrated residual or income overlap part, area of income 

(Bhattacharya & Mahalanobis, 1967), or tricky interactive effecting equation 
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(Mookherjee & Shorrocks, 1982), which was thought impossible to calculate 

accurately. However, Chen et al. (2010) introduce a new statistical method to 

calculate G0 and then calculate the national Gini coefficient finally. 

 

Suppose u and δ stand for the mean and variance of lognormal distribution, which can 

be easily calculated with the table of standard normal distribution function. The Gini 

Coefficient calculated by Hong and Li (2006) used the formula (d): 

 

Then we can get , since we know urban-rural average income     

, so that we can get . Then we can use the intra-urban Gini 

ration, the intra-rural Gini ratio and the urban-rural per capita income provided by the 

National Bureau of Statistics of China to calculate the u and δ. At last, we can 

calculate the national Gini ratio which includes G0 (G) using formula (e):  

       

In this formula, n stands for the population, u is the average income, yi and yj stand for 

the income of family i and family j respectively. Moreover, with equation (b), the 

national Gini coefficient (G) including G0 and the national Gini coefficient excluding 

G0 (G') can be easily calculated. Since G0=G-G', G0 can be estimated.  

2.2.2 Kuznets hypothesis 

Kuznets (Kuznets Simon, 1955) puts forward the inverse-U hypothesis based on the 

economic growth in the early stage (1854-1857) of Prussia and the economic growth 

in the later stage (1880-1950) of USA, Britain and Germany Saxony, where incomes 

began to rise when industrialization revolution began. More and more workers would 

work in the industrial sector instead of the agricultural sector since the industrial 

sector paid more than the average income to the workers. When the agricultural sector 

and industrial sector have the same size, inequality become maximum, as the 

agricultural sector continued to shrink, inequality would decline again. Kuznets curve 

diagrams show an inverted U curve, inequality or the Gini coefficient on the Y-axis 

and economic development, time or per capita income on the X-axis. 
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Research in the relationship between income inequality and economic growth has 

found some support for Kuznets hypothesis. Historical evidence from Europe and the 

United States seems to confirm the Kuznets relation. Lindert (2000) provides 

evidence of an increase in inequality during the take-off of economic growth in U.K, 

and in the U.S during the 19
th

 century. Morrisson (2000) shows a very large increase 

in inequality in several Nordic countries between 1870 and 1900, including Finland 

and Norway. M. Bahmani-Oskooee & A. Gelan (2008) used annual time series data from 

the US over the 1957 to 2002 period to find that economic growth worsens income 

inequality in the short-run, but improves it in the long-run, supporting Kuznets. Does 

this mean that the Kuznets hypothesis is a universal theory? The answer is no.  

 

The Kuzenets hypothesis has not reached consensus regarding the impact of growth 

on inequality, lots of literature have recently emerged which aims at explaining the 

mechanisms and consequences of changing inequality on growth. Aghion and 

Commander (1999) built a general equilibrium model of transition which got the 

inverse-U shaped relation from the central Europe. There may exist a U shaped 

function (Ferreira, 1999) or a roller coaster model which using micro data from the 

household budget surveys of Poland and find that the inequality decline from the 

spike by 1989 to below pre-transition levels during 1990-1992 and then rose gradually 

until 1997(Keane & Prasad, 2000; Kattuman & Redmond, 1997). Due to the lack of 

time-series data, almost all studies have used cross-sectional data and provided mix 

support. Fields (1980), Ram (1991), Deininger and Squire (1998) failed to support the 

hypothesis, but Barro (2000) finds in a sense support in richer countries.  

 

Researchers also examined the Kuznets hypothesis in other situations with the 

relationship between income inequality and trade liberalization. One of the reasons for 

investigating the openness Kuznets curve is the policy implications. If the evidence 

shows openness will worsen equality, then the governments will attempt to cut the 
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liberalization programs. In contrast, if the openness will improve equality, the 

governments will like to continue liberalization. If the relationship between income 

inequality and openness is following the Kuznets inverted-U shape, the government 

has to find out the maximum point and implicate the different policy at different 

stages.  

 

There is a question that whether the relationship between trade openness and 

inequality might be better understood within a Kuznets type framework. In other 

words, trade openness has the potential to increase average per capita income but it 

may generate a much more uneven distribution of gains and losses than emerges when 

all agents have adjusted to the change (Stephen & Carlyn, 2009). Some studies find an 

inverted Kuznets curve between income inequality and openness, such as Chen (2007) 

who used an endogenous switching regression without regime separation to examine 

the relationship between income inequality and development, the results supporting 

Kuznets hypothesis was found along with effects of economic openness and 

population size on the threshold dividing the two regimes. Stephen Dobson and 

Carlyn Ramlogan (2009) using Latin American data examines the idea of an openness 

Kuznets curve according to standard trade theory which is evidenced by Stolper and 

Samuelson (1941).  

 

In sum, Kuznets theory only holds for a limited part of the world and maybe this 

connection is not as simple as Kuznets imagined. The modern line of research has 

however come to focus on the reverse causality also. In chapter 4, we will revisit the 

Kuznets theory which is focused on economic growth affecting income inequality. 

2.3 Innovation and shortage 

Compared with previous literatures, this thesis has some advantages. Firstly, this 

paper focus on China’ empirical study, and using more reprehensive variables which 

have considered China’s special economy structure instead by using general economic 

variable. Secondly, we are not only study the relationship between income inequality 

and economic growth, but also study the other determinants of income inequality. 

This is more comprehensive than the other Chinese researchers who just using a 

single variable effect on income inequality and the study of other determinants will 

good for Chinese government to make more efficient policy. Thirdly, we used a 

co-integration technical which has a solid theoretical foundation, and make the Error 

Correct Model (ECM) and Reformatting Error Correct Model (RECM) have high 

confidence. At last, we make a dynamic forecast by using RECM and to explain what 

is going on with China’s economy and income inequality in the future and this 

econometric tool eliminate the limitation of short period data and make the revisit of 

Kuznets’ hypothesis become possible.  
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There have some shortages also. As we known, there has some connection between 

income inequality and economic growth, openness, urbanization and so on, and which 

is supported by some literatures. However, the selection of variable looks stochastic, 

we did not screened the influencing factors first, but considered all the variables in the 

model are relative with income inequality. Moreover, we are focus on study the 

relationship between income inequality and economic growth, and make the other 

determinants of income inequality in this paper look like a “gift”. Moreover, only one 

method (ECM) for revisit the Kuznets’ hypothesis leads the empirical result has a low 

explanatory power. That is, we just make an exploratory study about income 

inequality and economic growth of China. 
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Chapter 3 Methodology and Data 

In this chapter, I am going to present the practical methodology used in this thesis. 

Firstly, I will discuss the reasons why I choice this subject. Secondly, I am going to 

explain the scientific perspectives and the research strategy. Furthermore, I will 

describe what kind of data can we chose, and how to collect and process the data.   

3.1 Choice of the subject   

The relationship between growth and income equality has long attracted the interest of 

researchers. In 1955, Simon Kuznets put forward inequality is an inverse U shaped 

function of the level of output. However, the Kuznets hypothesis has not reached 

consensus regarding the impact of growth on inequality. A large number of literatures 

have recently emerged which aims at explaining the mechanisms and consequences of 

changing inequality on growth. Past studies found different effects when considering 

rich and poor countries, regions and nations, cross-sectional and time-series evidence, 

and so on. At issue here is whether inequality enhances or inhibits economic growth.  

 

The experience with growth and inequality of developed countries is of relevance for 

the transitional China today. China has averaged an 8 percent growth per capita since 

the reform and open policy in 1978. At the same time, inequality has increased rapidly, 

with the Gini coefficient rising from less than 0.3 in 1978 to 0.42 in 2005(World 

Databank). The high level of income inequality is of increasing concern to Chinese 

government and economists, who see it as harm to the harmony of Chinese society 

and sustainable economic growth. Chinese economy is a dual economy, which 

requires us to understand the multi-angle perspectives of income inequality. Most 

available studies on income distribution either focus on the urban or the rural 

population. However, in this paper, we measure the relationship between income 

inequality and economic growth using the overall inequality data, and to test not only 

the Kuznets' hypothesis, but also empirical validity of other factors and provide mix 

conclusions. Answering this question is vital for policy makers. As master students 

major in Economic field, this topic is valuable for us to do empirical research on.  

3.2 Scientific perspectives  

This section focuses on the scientific perspectives considerations. It examines the 

underlying scientific perspectives and rationale of the decisions that were undertaken. 

We will indicate what scientific perspectives are influencing our investigation and 

analysis, what and why the research methods were used, and how the data was 

collected and processed.  
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3.2.1 Theory and Research 

There are two outstanding stake issues at the link between theory and research. First, 

there is the question of what form of theory one is talking about. Secondly, there is the 

matter of whether data are collected to test or to build theories (Bryman & Bell, 2007, 

p.7). Theory is most common used as an explanation of observed regularities, such as 

theories of the middle range and grand theories. In principle, Grand theory is too 

abstract to make the researchers have a necessary connection with the real world, 

while Middle-range theories are much more likely to be the focus of empirical 

enquiry (Bryman & Bell, 2007, p.7). There are two roles of theory in relation to 

research which view theory as something that occurs before or after the collection and 

analysis of some or all the data associated with a project (Bryman & Bell, 2007, p.11), 

which we referred are deductive theory and inductive theory. 

 

Deduction is a reasoning, which constructs deductive arguments that must be 

subjected to empirical scrutiny. The role of deduction theory in relation to research 

seems like the role of theory in connection with middle-range theory, which is 

principally used in sociology to guide empirical inquiry. Theory and the hypothesis 

deducted from it come firsts and drive the process of gathering data (Bryman & Bell, 

2007, p.11). This means, deductive research moves from theory to data. Moreover, a 

deductive strategy of linking data and theory is typically associated with a quantitative 

research approach. The process can be described as the steps outlined in figure 1.1 

take place. However, induction theory is in the opposite direction from deduction 

where the theory is the outcome of research. Inductive researchers often use the 

grounded theory approach to the analysis and to the generation of theory. Furthermore, 

an inductive strategy of linking data and theory is typically associated with a 

quantitative research approach (Bryman & Bell, 2007, p.14). 

 

In this paper, we will follow the deductive logic. In practice, we employed the 

Kuznets' theory for the relationship between income inequality and economic growth 

in China, and incorporate the long-run model into short-run model, then build an error 

correction modeling format, this model is modified by considering additional 

affecting factors, such as population growth and trade liberalization, etc. After 

determining the theory, we develop a hypothesis that the economic growth effect on 

income inequality is following the Kuznets' hypothesis. And next, we collect yearly 

observations data from 1978 to 2006 and to test the hypothesis. We will receive the 

hypotheses if we obtain the positive coefficient in the short-run and negative 

coefficient in the long-run. At the end of the research, we will make an analysis for 

the regression results and make a discussion. Maybe we will need make a revision for 

the theory if necessary, and repetitive the regression process until we reach the 

reasonable outcomes. 
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Figure1.1 The Process of Deduction 

 

          1. Theory                

       

         2. Hypothesis              

 

        3. Data collection            

 

           4.Findings               

 

   5. Hypotheses confirmed or rejected   

 

       6. Revision of theory           

     Source: Bryman & Bell (2007) 

 

The deductive theory dedicate to the research problem solving by reviewing the 

existing theories, where the hypothesis are tested afterwards based on the empirical 

findings. Moreover, the relevant theories can be revised by confirming or rejecting 

hypothesis which state at the beginning of the research (Bryman & Bell, 2007, 

p.11-15). Hence our research logic is belongs to deductive approach. 

3.2.2 Ontological considerations 

Questions of social ontology are concerned with the nature of social entities. The 

central point of orientation here is question of whether social entities can and should 

be considered objective entities that have a reality external to social actors, or whether 

they can and should be considered social constructions built up from the perceptions 

and actions of social actors (Bryman & Bell, 2007, p.22). There are two positions that 

are referred to as objectivism and constructionism respectively. Objectivism exists 

whether human beings are there to observe it or not. On the other hand, there is a real 

world "out there" which exists independently of our senses. However, the reality in 

the social world is constructed and not wholly existing out there at the 

constructionism. That is to say, social phenomena and their meanings are continually 

being accomplished by social actors. 

 

In this paper, the ontological consideration is objectivism. The objective of this study 

is to build up a relational expression between income inequality and economic growth. 

In other words, the two targets in our paper are estimating the effect of economic 

growth on income inequality and looking for the appropriate suggestions to Chinese 

policy makers such as should China improve economic growth primarily or improve 

the inequality of income firstly. We gather second hand data from 1978 to 2006, and 

estimate the modified model by using Gini coefficient, urbanization (which is 
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measured by the ratio of rural and urban population, openness as a measure of trade 

liberalization, economic growth level (measured by output ratio). Then we test the 

Kuznets' theory by adding some significant affecting factors in China. These kinds of 

numbers are "out there" and independent of social actors. Therefore, the scientific 

research questions are in the view of objectivism. 

3.2.3 Epistemological considerations 

An epistemological issue concerns the question of how to study social reality. A 

particularly central issue in this context is the question of whether or not the social 

world can and should be studied according to the same principles, procedures, and 

ethos as the natural sciences (Bryman & Bell, 2007, p.16). There are two positions 

mentioned as positivism and interpretivism respectively. For the positivism, reality 

exists objectively out there and it is only by following the scientific method of testing 

hypotheses that we can get knowledge about it. It is commonly in quantitative design 

where the researcher tries to be neutral to the object of the study. However, for the 

interpretivism, people institutions are as the subject matter of social science is 

fundamentally different from that of the natural sciences, researchers need to interpret 

the reality. The subjective meaning of social action is what is important. It is 

commonly in qualitative design where values, norms and subjective position of the 

researcher and research community are vital elements in the study. 

 

This paper is concerned with the question of how to measure the relationship between 

income inequality and economic growth in China and the positivism paradigm is 

employed in order to resolve the problem statement. We are guided by positivism to 

do the research because it requires us to gather time-series data to measure the effect 

of inequality from 1978 to 2006 with modified error correction model. So the 

positivism position is adopted in our research in contrast to the realistic and 

interpretivestic research positions. 

3.3 Research strategy   

According to Saunders et al. (2009), research strategy is always related to the 

ontology and epistemology of the study, it takes into account the purposes of the 

research, the access of data and constraints that may affect the process of the research. 

Quantitative research and qualitative research can be construed as different research 

strategies, which represent a useful means of classifying different methods of business 

research. Quantitative research emphasizes quantification in the collection and 

analysis of data and entails a deductive approach to the relationship between theory 

and research, in which the accent is placed on the testing of theories (Bryman & Bell, 

2007, p.28). By contrast, qualitative research emphasizes words rather than 

quantification in the collection and analysis of data and predominantly emphasizes an 

inductive approach to the relationship between theory and research, in which the 

emphasis is placed on the generation of theories (Bryman & Bell, 2007, p.28). 



17 

 

Quantitative/qualitative carries with its significant differences in terms of the role of 

theory, epistemological issues, and ontological concerns. Table 1.1 outlines the 

differences between quantitative and qualitative research in terms of the three areas. 

However, many writers argue that the two can be combined within an overall research 

project (Bryman & Bell, 2007, p.29). 

 

Table 1.1 Fundamental Differences Between Quantitative and Qualitative 

Research Strategies 

 quantitative qualitative 

Principal orientation to 

the role of theory in 

relation to research  

Deductive; testing of 

theory 

Inductive; generation of 

theory 

epistemological 

orientation 

Natural science model, in 

particular positivism 

interpretivism 

Ontological orientation Objectivism constructionism 

 Source: Bryman & Bell (2007) 

 

In this paper, we follow the quantitative strategy. We employ the deductive approach 

which utilizing the modified error correction model base on China's time-series data. 

In consequence, compared with qualitative strategy, we collect the numerical data 

instead of select data in form of words and explanations, and we employ the deductive 

approach to do the logical analysis step by step to refine the theory. Moreover, our 

data is derived from numbers, numerical information, and academic analysis 

conducted through using of statistics (Saunders, Lewis & Thornhill, 2009, p.482). 

Thus, our research strategy is quantitative approach.   

3.4 Research designs 

According to Bryman & Bell (2007), there are five different types of research designs 

available to choose for research, which are experimental design, cross-sectional or 

social survey design, longitudinal design, case study design and comparative design. 

The first one is experimental design. The basic purpose of an experiment is to study 

links between dependent variable and independent variable, and test whether or how a 

change in one variable would affect another one. Control and treatment groups are 

always used simultaneously, and the purpose of control group in an experiment is to 

eliminate the possible effects of rival explanations of a causal finding, so that we 

might regard the study as internally valid. However this method is difficult used for 

business research areas because it is impossible to manipulate the variables in which 

we are interested. The second one is cross-sectional design. A cross-sectional design 

entails the collection of data on more than one case (usually quite a lot more than one) 

and at a single point time in order to collect a body of quantitative or quantifiable data 
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in connection with two or more variables (usually many more than two), which are 

then examined to detect patterns of association (Bryman & Bell, 2007, p.55). The 

researchers cannot manipulate the variables with cross-sectional design also, but 

many variables can be assumed to temporally prior to other variables to draw some 

causal inferences from cross-sectional data. The third one is longitudinal design. The 

longitudinal design is used to map social change and the causal influences over time. 

Observing people or event over a period of time helps to exert a measure of control 

over variables being studied, and ensure they are not affected by the research process 

(Saunders, et al., 2009). The fourth one is case study design. The basic single case 

study explains the unique features of a case, which can be a single organization, a 

single location, a person, or a single event. Moreover, multiple-case study designs 

become more and more popular in business and management research which focus on 

the individual cases and their unique contexts. The last one is comparative design. The 

comparative design can be regarded as two or more cross-sectional studies 

implemented at more or less the same point in time. Comparative study makes the 

researchers have a better understanding for social phenomena when they are compare 

two or more contrasting cases or situations. 

 

The present thesis is a longitudinal study. Firstly, this study focused on explain the 

relationship between income inequality and economic growth in China based on 

time-series data, which limit the analysis within a country and can thus abstract from 

country heterogeneity, so that the comparative design and cross-sectional design are 

not feasible. Secondly, this thesis explains China's income inequality and other 

determinants, but we cannot say that those factors are the unique features and just 

arise in China, so that the single case study and the multiple case study are not 

suitable. In a word, by reason of the resource limited, we collect the related China's 

time-series data to evaluate the effect of economic growth on income inequality in the 

short-run and long-run, so that the longitudinal way will suitable here which is used to 

map social change and the causal influences over time.  

3.5 Data 

3.5.1 Data selection 

Since the Chinese government have not publish the Gini index, and we just can find 

out some of fragment data from the World Bank, the limited date in Gini coefficient is 

not enough to be used for analyzing. Fortunately, we can obtain the intra-rural and 

intra-urban Gini coefficient directly from the China Yearbook of Rural Household 

Survey (2001-2007) and China Statistical Yearbook of Price and Urban Household 

Survey (2001-2007) by the Urban Socioeconomic Survey Corps and the Department 

of Rural and Social Economic Survey of National Bureau of Statistics of China, 
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which make the calculation of Gini ratio become possible.  

 

The China Statistical Yearbook is the most important data resource for calculating the 

Chinese Gini ratio. However, the Gini data provided by the yearbook and some of the 

researchers has been greatly doubted because that the date may underestimate since 

neglect the overlap term of rural and urban income distribution. Chen et al. (2010) 

calculated the national Gini coefficient and Gini coefficient between urban and rural 

areas based on data in the China Statistical Yearbook of 2007 provided by the 

National Bureau of Statistics of China. They have observed the problem and 

calculated the overlap term of rural and urban income distribution by using statistical 

method, and get the adjusted national Gini coefficient which is include the missed 

overlap term of rural and urban income distribution. The Gini data (1978-2006) 

provided by Chen et al. (2010) is of high quality and reliability, so that we will use the 

Gini data from 1978 to 2006 in our empirical analysis.  

 

The empirical research data for urbanization and the economic growth level of China 

from 1978 to 2006 are both calculated by China NBS data. The value of rural 

population divided by urban population measures the urbanization level, where the 

rural and urban population data come from China Statistic Yearbook (2007). 

Moreover, per capital output of agriculture sector divided by per capital output of 

non-agriculture sector equals to the output ratio, which stands for economic growth 

level. and the economic growth data comes from China Statistic Yearbook (2007) also. 

The empirical research data for openness was calculated by the proportion of import 

on nominal GDP. The import data in 1978 were come from the Ministry of Foreign 

Trade, and data since 1980 were come from Customs statistics (Data Summary 

Statistics are presented at appendix 9). 

3.5.2 Data collection 

We have three major data source, the first one is the official institution website such 

as the national statistical database of China, the database of WTO and the database of 

World Bank. The second one is the official publication such as the China statistics 

yearbook. The third is the researcher papers. The official institution website is the 

main data sources because it is high reliability. But some of the data, like the Gini 

index is not available on the primary source. So we collect the rest of necessary data 

from the official publication or the researcher papers which are also reliability. After 

confirm the research period from 1978 to 2006, we collected all of the necessary data 

including the national Gini coefficient, real per capita of GDP, the population amount 

and the openness in mainland China, then we processing data through Excel and 

calculated by SPSS or Eviews software for regression analysis.  
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3.5.3 Choice of secondary resources 

Secondary analysis is the analysis of data by researchers who will probably not have 

been involved in the collection of those data, for purposes that in all likelihood were 

not envisaged by those responsible for the data collection (Bryman & Bell, 2007, P. 

326). Articles and student thesis database, printed books in Umeå University library 

and E-books on website and the reference list of scholarly papers are both as main 

secondary resources for literature review and theoretical framework writing on this 

paper.  

 

In this paper, we do research in the relationship between income inequality and 

economic growth. Due to the time and finance constraints, we choose secondary 

resources as our empirical analysis data. There are many reasons why can use the 

secondary data in our thesis. For example, the secondary data is more convenient to 

use because we do not need collect the original data by ourselves. And because nearly 

all of the master theses have not the programmed find, so that use the secondary data 

is a good way to save the research cost. The most important is the secondary resources 

are also creditability which is based on previous researches or the primary data.  

 

However, there are some shortcomings for using the secondary resources. The most 

serious problem is the quality of secondary data. Because we do not take part in the 

planning and implement of previous data collection process, we do not know how 

exactly the data was done and therefore we cannot ensure what the factors affected the 

data. Furthermore, the secondary data may have the problem of incomplete 

information which could affect the research results.  

 

In brief, although the secondary data is imperfect, we will employ it as the main 

resources during the whole research since we have not enough time and fund to 

collect the first hand data. However, the secondary data is also creditability and could 

be high quality if we use it very carefully by considering the effect factors. 
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Chapter 4 Empirical results 

The studies mentioned earlier have all tested their postulated hypothesis in 

conjunction with Kuznets’s hypothesis. In doing so, a measure of income inequality is 

regressed on a measure of per capital income that follows a polynomial of second 

degree in addition to other determinants. However, in this paper we try to use 

time-series data from the China not only to test Kuznets' inverted-U hypothesis, but 

also to test the contribution of other determinants of income inequality.  

4.1 Kuznets Hypothesis revisited 

Although models used to investigate the Kuznets hypothesis have not been identical, 

the basic model of the hypothesis suggested a quadratic relation between income 

inequality and economic growth, in which inequality increases with economic growth 

at early stage, and after reaching a peak, then declines with economic growth. The 

following equation is thus a simple form of specification that can be used to stand for 

the Kuznets hypothesis. 

 

INEQ = a + b ln Y + c (ln Y) 
2 

+ u                 (1) 

 

Where INEQ is the measure of income inequality, ln Y stand for the logarithm of 

income variable which is used as a proxy for the economic development level, and u 

is the stochastic term. The parameter group predicted by the hypothesis is that b 

should be positive and c would have a negative sign, of course, the data observations 

are enough to capture the full curve (Ram, R. 1991). If, however, the estimates 

capture only the climb segment, we may expect b to be positive and c would be zero 

or positive or even mildly negative so long as its negative effect is dominated by the 

positive component from b. On the other hand, we may expect b to be negative and c 

would be zero or negative or even mildly positive if the estimates capture the decline 

segment. In our time-series study, we used the real GDP stands for the income 

variable as a proxy for the economic development, the regression results are showing 

on the table 4.1. 

 

The regression results evident that the estimates mildly capture the Kuznets curve, 

because the sign of b is positive and c is negative as predicted. However, c is slightly 

negative, which also shows that the estimates might capture the climb segment of 

Kuznets curve, or possibly, the estimates just captured a part of the climb segment. 
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Table 4.1 Estimated parameters of Kuznets-type Regression of Inequality measure on real GDP: 

China time-series data, 1978-2006 (t-statistics are in parentheses below coefficient estimates). 

 

Full equation (1) 

ln G= -3.84* + 0.32* ln Y– 0.005*(ln Y)
2     

       R-squared = 0.89 

      (-1.59)     (0.72)       (-0.26)                 SSE = 0.09 

 

Equation (1) without quadratic term 

ln G = -3.2* + 0.2* ln Y                          R-square = 0.89 

     (-21.1)     (14.6)                             SSE = 0.09      

 

*statistically significant at the 5% level 

G stands for Gini index, and Y stands for the real GDP. 

 

In a word, Ram (1991) who used the quadratic function to revisit the Kuznets 

hypothesis has assumed that the country is developed and industrialization. While 

China economy is more complex which is known as 'Dual Economy', Growth and 

structural transformation of the manufacturing sector are generally considered to be 

the result of the expansion of the "modem" (large-scale) sector relative to the 

"traditional" (small-scale) sector (Magnus Blomstrom, Edvard N. Wolff, 1993). To 

this end, we distinguish the short-run effects from the long-run effects by employing 

co-integration and error-correction modeling technique (William H. Green, 2008, 

P760) in this paper.  

 

Before modeling the empirical research, we are going to find out the China's 

development situation in relation to the Kuznets' hypothesis in subsection 4.2. And 

then introducing the selection of data and model in subsection 4.3 and 4.4, and also 

explain the estimation method. At last, we present the results and conclusion in 

subsection 4.5.   

4.2 Industrial Structure Decomposition 

China's reform of economic system started from rural reform, which speeded up the 

efforts to the Urbanization, Industrialization and upgrading the structure of industry. 

China's industrial structure is divided into Agriculture sector, Industry sector and 

Service sector. And China's industry structure has taken a huge change since 1978 

year, from figure 4.1 we can see that the working population of agriculture sector has 

been decreasing since 1978, and the Industry sector and Service sector have been both 

increasing sharply. In a word, working population is moving from the agriculture 

sector to industry and service sector.  
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    Data Source: Chinas' National Bureau of Statistics 

 

Meanwhile, we can divide the movement of total employed population into three 

stages. The first stage is during 1978 to 1989, workers increased smoothly, that may 

be caused by the 1978 reforms. At second stage, the working population rose in 1989 

sharply, but the growth speed slowed down after 1990. While at the third stage (figure 

4.1), agriculture workers decreased after 1990, that maybe caused by the deepening of 

economic reforms, more and more rural workers were willing to work at industry 

sector and service sector, where the non-agriculture sectors (industry sector and 

service sector) have the higher revenue. In addition, service working population has 

been growing quickly after 1990, while the growth rate of industry sector stayed 

stable during 1990 to 2002 and started increasing slowly after that. 

 

       Data Source: Chinas' National Bureau of Statistics 

 

In this paper, we are going to revisit the Kuznets' hypothesis, so we need not only to 

observe the working population movement, but also to evaluate the change of industry 

output tendency at the same time, and find out the relationship between income 

inequality and economic growth at last. From the NBS report, we know that China's 

GDP can be calculated by agriculture sector, industry sector and service sector. From 
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table 4.3 we can see the output of three sectors were static before 1990, but rose 

sharply after 1990 except agriculture sector.  

 

       Data Source: Chinas' National Bureau of Statistics 

 

Combine the Industry sector and Service sector into non-agriculture sector (figure 4.4), 

and then we can calculate the output value per person at agriculture sector and 

non-agriculture sector (industry sector and service sector), where the value measures 

the industry production capacity and income level. From figure 4.4 we can see the 

development tendency of total output and employees between agriculture sector and 

non-agriculture sector. From figure 4.5, we find that the output per capita between 

agriculture sector and non-agriculture sector is very close before 1990, and per output 

value of non-agriculture sector rises rapidly after 1990, but the agriculture sector 

looks stable.  

Data Source: Chinas' National Bureau of Statistics 
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      Data Source: Calculated by the bureau of statistics data 

 

In order to measure the whole industry changes effect on income inequality, we are 

going to measure an output ratio between non-agriculture sector and agriculture sector 

to illustrate industrial upgrading level. The ratio of output is equal to output per capita 

of non-agriculture sector divided by output per capita of agriculture sector. The 

calculation results are showing at figure 4.6, a big ratio means the higher industrial 

upgrading level and the higher economic growth. As we can see, the ratio of output is 

located between 0.79 to 0.87, which was decreasing from 1978 to 1984, and then 

increasing during 1984 to 1993, but went down from 1992 to 1996. In addition, the 

upgrading of China's industry came to a new level after 1996, the ratio of output kept 

increasing until 2003, and suffer a small downward adjustment trend after 2003. 

 

 

       Data Source: Calculated by the bureau of statistics data 

 

Furthermore, we find that the variation trend of Gini index and output ratio variation 

tendency is nearly the same when we compared the logarithm Gini index (lnG) and 

the logarithm output ratio (lnY) at figure 4.7, that is, industrial structure adjustment 

increasing with income inequality.  
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      Data Source: Calculated by the bureau of statistics data 

4.3 Data and short-run Model 

Because limited by the short period date in China, so that we cannot capture the whole 

Kuznets curve shape but maybe just a part of the curve. So, in this paper, we are going 

to use China's history data from 1978 to 2006 to grasp the relationship curve between 

income inequality and economic growth. Due to China's economy is a 'Dual 

Economy', which is a mix of agriculture and non-agriculture economy, and it looks 

like staying at stage A of figure 4.8, so that we are going to proof that income 

inequality will increase with economic growth, which is confirmed by the first stage 

of Kuznets hypothesis.  

 

Figure 4.8  China's Economic Development Position 

 

           

In order to capture the short fluctuation and long-run equilibrium between income 
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inequality and economic growth, and also test the contribution of other determinants 

of income inequality, we will build an Error Correction Model Firstly, we model 

income inequality in the long run as a log-linear function. 

lnGt = β0 + β1lnYt + β2lnOt + β3lnUt + εt        (2) 

Where Gt captures inequality, measured as the Gini coefficient at time t; Yt is a 

country's economic growth level at time t, but in this model we use the ratio of output 

as a measure of economic growth; Ot stand for the economic openness equal to the 

sum of import and export amount divided by the nominal GDP at time t; Ut means 

urbanization which measured by the rural and urban population proportion. Note that 

we take log of the variables so that their first differences could reflect the rate of 

change. Because equation (2) is a long-run model, if an increase in real GDP is to 

decrease inequality, the estimate of β1 should be negative. 

 

Secondly, in order to capture the short-run effects that will isolate any Kuznets effects, 

we must incorporate the short-run dynamic adjustment process into equation (2) by 

specifying it in an Error Correction Modeling format as following equation (3). 

In equation (3), if adjustment toward the long-run equilibrium values, the deviation Ԑ 

between income inequality and its determinants should decline. That is, an estimate of 

λ which measures the adjustment speed should be negative and significant.  

 

The approach of model (3) conforms to the co-integration technique which has a wide 

number of applications. If all the variables are stationary, then we can say that there 

exists a co-integrating relationship. Moreover, the linear combination of lagged level 

of variables is also stationary if εt -1 is stationary, and then, there exists a co-integrating 

relationship. Furthermore, since the co-integrating relationship is confirmed, then we 

can build the error-correction model and to estimate it. The short-run effect of each 

variable is inferred by the estimated coefficient of each differenced variable. So, the 

questions is how to test the co-integrating relationship, and how can we justify the 

inclusion of lagged level of variables? 

 

A time series is non-stationary if its mean and auto-variance function would be 

changed by the time. When we use the OLS method to estimate the non-stationary 

data directly, we will get a false result which we call it as spurious regression. A group 

of non-stationary series would be co-integration if the residual of their linear 

combination is stationary. In this paper we signed the residual of linear combination 

as Ecm, and if Ecm is stationary then we can form an error-correction term and 

replace the lagged linear combination of variables by ECMt-1 to build an error 
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correction model, where ECMt-1 measures the equilibrium relationship between the 

long-run and short-run effects and provide a supporting for co-integration between 

income inequality and its determinants. In other words, we are reframing the equation 

(3) as following format, which signed as equation (4): 

 

4.3.1 Unit root test 

In order to form an error-correction model, we need to test the unit root of each 

variable which are expressed in natural logarithms firstly. We employed the Augment 

Dickey-Fuller test for the unit root test and Akaike information criterion (AIC) in 

selecting the optimum number of lags on each first difference variable. The 

Augmented Dickey-Fuller (ADF) statistic is a negative number, the more negative it 

is, the stronger the rejection of the hypothesis that there is a unit root at some level of 

confidence (William H. Greene, 2008, P. 745). While the AIC criterion based on the 

smallest value of AIC to select the optimal lags. Moreover, we have to contain the 

trend and intercept term when test for the unit root in the level, which is supported by 

figure 4.9.  

Figure 4.9 The Timing Trend of All Variables 
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When we test the unit root for each variable, we will impose a maximum lag length 

which is default as six for each variable, and try to use the AIC in selecting the 

optimum lag length. We will test unit root in level, first difference and second 

difference separately. At last, we find that the logarithm of Gini index and the 

logarithm of Openness are stationary after second order difference which signed as I 

(2), but the logarithm of output ratio and Urbanization is stationary after first 

difference which signed as I (1). We can see the stationary variables graph after 

difference method on the figure 4.10. 

 

Figure 4.10 The Stationary Variables after Differenced  
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According to the ADF unit root test, we get all the ADF test statistic values are less 

than critical value. So that, lnU and lnY are stational variables after first differenced, 

but lnO and lnG are stational variables after second differenced. 

Table 4.2 Unit Root Test Results 

Variables Intercept Trend 
Optimum 

Lags 
ADF 

Test Critical Values Stationary  

1% 5% 10%  

Δ
2
lnG yes yes 6 -3.72  -4.50  -3.66  -3.27  yes 

ΔlnY yes yes 0 -5.08  -4.27  -3.56  -3.21  yes 

Δ
2
lnO yes yes 0 -5.70  -4.31  -3.57  -3.22  yes 

Δln U yes yes 4 -5.93  -4.34  -3.59  -3.23  yes 
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4.3.2 Co-integrated test and model estimate 

Due to we add a linear combination of the lagged level variables in place of the 

lagged error-correction term (ECM) in equation (4), we will employ the co-integration 

technique which is introduced by Pesaran et al. (2001) to present if all the lagged level 

variables are jointly significant. This is established by an F-test that uses new critical 

values. Bahmani-Oskooee and Brooks (1999) have demonstrated that the results of 

the F-test are sensitive to the number of lags imposed on each first differenced 

variable. Persoran et al. "bounds testing" procedure provides a similar analysis 

compare with other co-integration methods while at some time offering certain 

advantages. The most advantage of this method is that the order of integration does 

not need to be the same for all variables: the F-test shows the joint significance of the 

lagged-level variables regardless of whether the variables are I(0) or I (1) 

(Bahmani-Oskooee and Tankui, 2008). The F-statistic is for testing the joint 

significance of lagged level variables (or co-integration), at the 5% level of 

significance, the upper-bound critical value is 4.01 which is comes from Pesaran et al. 

(2001, table CI, case III, P.300). If the F-test falls above the upper-bound critical value, 

the co-integration is established. 

After unit root test, we can build an error correct model and estimate it, and the 

regression result (table 4.3) shows that the F-statistic is equal to 7.57. However, the 

coefficient of constant and the coefficient of D(DlnG(-5)), D(DlnG(-6)) and 

D(DlnU(-2)) are not significant, so that we have to delete those non-significant 

variables from the equation and get the new regression results as table 4.4.  

 

As we can see, table 4.4 shows that the F-statistic is equal to 21.56 which is larger 

than the critical value of 4.01 at the 5% level of significance, then the co-integration is 

supported. Moreover, the coefficient of ECMt-1 equals to -0.299 which is negative and 

highly significant, so that the co-integration between the variables are confirmed 

again. Then we can get the short-run coefficient estimates as table 4.5. As we can see, 

the coefficient of output ratio is positive, which confirms that income inequality 

increase economic growth. 
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Table 4.3 Regression results 

     
     

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

C -0.017927 0.010471 -1.712118 0.1306 

D(LNG(-1),2) -0.344184 0.192333 -1.789520 0.1167 

D(LNG(-2),2) -0.256006 0.167615 -1.527348 0.1705 

D(LNG(-3),2) -0.141077 0.128930 -1.094214 0.3101 

D(LNG(-4),2) -0.156535 0.122240 -1.280551 0.2411 

D(LNG(-5),2) 0.000412 0.130788 0.003148 0.9976 

D(LNG(-6),2) 0.071485 0.110164 0.648897 0.5371 

D(LNY) 0.296445 0.088094 3.365098 0.0120 

D(LNO,2) 0.075784 0.053355 1.420361 0.1985 

D(LNU(-1)) 0.797538 0.580921 1.372885 0.2122 

D(LNU(-2)) -0.148952 0.510458 -0.291800 0.7789 

D(LNU(-3)) -0.741986 0.495904 -1.496227 0.1783 

D(LNU(-4)) 0.649520 0.426940 1.521339 0.1720 

E(-1) -0.216148 0.181319 -1.192084 0.2721 

     
     

R-squared 0.933614     Akaike info criterion -4.829712 

Adjusted R-squared 0.810325     Durbin-Watson stat 2.506917 

F-statistic 7.572563 Prob(F-statistic) 0.006115  

     
     

 

Table 4.4 Regression results after Deleted the Un-significant Variables 

     
     

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

C -0.019535 0.006977 -2.799830 0.0160 

D(LNG(-1),2) -0.357444 0.086810 -4.117553 0.0014 

D(LNG(-2),2) -0.257484 0.089750 -2.868910 0.0141 

D(LNG(-3),2) -0.188358 0.075183 -2.505339 0.0276 

D(LNG(-4),2) -0.200364 0.073954 -2.709296 0.0190 

D(LNY) 0.298169 0.057478 5.187494 0.0002 

D(LNO,2) 0.091532 0.031527 2.903317 0.0132 

D(LNU(-1)) 0.884718 0.184638 4.791645 0.0004 

D(LNU(-3)) -0.926937 0.256153 -3.618682 0.0035 

D(LNU(-4)) 0.766389 0.255307 3.001832 0.0110 

E(-1) -0.298526 0.121141 -2.464290 0.0298 

     
     

R-squared 0.947265     Akaike info criterion -5.056171 

Adjusted R-squared 0.903319     Durbin-Watson stat 2.518985 

F-statistic 21.55520   
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There are four additional test showing the appropriateness and effectiveness of 

regressions. A Lagrange multiplier test or Breush-Godfrey test (Breusch, T.S., 1979 & 

Godfrey, L.G., 1978) assesses series auto-correlation in the presence of lagged 

variables. A Ramsey/RESET test (Ramsey, J.B, 1969) assesses for the functional form 

and linearity relationship. A Bera-Jarque test (Jarque, Carlos M & Bera, Anil K, 1987) 

assesses the normality of the residuals, and the adjust R
2 

indicates the overall 

significance of the regression.  

Table 4.5 Short-run Coefficient Estimates and The Other Diagnostic Statistics 

 Lag order 

Variable 0 1 2 3 4 

Δ2lnG - -0.36 (4.12)  -0.26 (2.87) -0.19 (2.51)  -0.20 (2.7)  

ΔlnY 0.30 (3.83) - - - - 

Δ2lnO 0.09 (1.93) - - - - 

Δ2lnU - 0.88 (4.79) - -0.93 (3.62) 0.77 (3.00) 

 

Notes: Numbers in parentheses are the absolute values of 

t-ratios. 

aLagrange multiplier test of residual serial correlation. It is 

distributed as χ2
(1). 

bRamsey's RESET test for functional form. It is distributed 

as χ2
(1). 

cNormality test based on a test of skewness and kurtosis of 

residuals. It is distributed as χ2
(2). 

dHeteroskedasticity test based on the regression of squared   

residuals on squared fitted values. It is distributed as χ2
(1). 

At the 5% level, the critical value of χ2
(1) = 3.84 and the 

critical value of χ2
(2) = 5.99. 

The other four diagnostic statistics are reported at table 4.5 also. The first is the 

Lagrange multiplier test of residual serial correlation in the present of lagged variables. 

It is distributed as χ(1) and the critical value is 3.84. Our calculated LM statistic 

equals to 3.04 which is less than the critical value indicating absence of serial 

correlation. The second one is Ramsey's RESET test for correct specification of model. 

It is distributed as χ(1) and our calculated statistic equals to 0.18 which is less than the 

critical value of 3.84, then we reject the null of mis-specification. The third one is a 

Bera-Jarque test assesses the normality of the residuals. This statistic is distributed as 

χ (2) and the critical value is 5.99. Since the calculate statistic value equals to 0.97 

which is less than the critical value so that the normality assumption is satisfied. The 

last one is heteroskedasticity test which is based on the regression of squared residuals 

on squared fitted values. It is distributed as χ(1) also. The statistic value equals to 0.65 

which is less than the critical value, indicates that error terms have the same variance.  

 

Diagnostic statistics 

F 21.57 

ECMt-1 -0.30 (2.46) 

Adjusted R
2
 0.90 

LM
a
 3.04 

RESET
b
 0.18 

Normality
c
 0.97 

Heteroskedasticity
d
 0.65 

http://en.wikipedia.org/wiki/Carlos_Jarque
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Moreover, we apply the CUSUM (Page, E. S., 1959) and CUSUMSQ stability tests to 

examine the residual stability and to confirm the stability of short-run and long-run 

coefficient estimates all together. The CUSUM test is based on the cumulative sum of 

recursive residuals based on the first set of n observations (M. Bahmani-Oskooee & A. 

Gelan, 2008). It is updated recursively and is plot of the CUSUM statistic stays within 

5% of significant level. The coefficient estimates are stable if the statistic stays within 

5% significant level. While the CUSUMSQ test produced is similar used by CUSUM. 

It is based on the squared recursive residuals, and the coefficient estimates are said to 

be stable if the statistic also stays within 5% significant level. A graph presentation of 

these two tests is provided below.  

 

Figure 4.11  Stability Test Results 

 

 

As we can see the plot of CUSUM and CUSUMSQ statistics are staying within the 

critical bounds of 5% significant level, it indicating that short-run coefficient 

estimates are stable. In this end, we can rewrite equation (4) as equation (5). And we 

can get a predicted gini index of 2007 which equals to 0.47 when make a static 

forecast by using equation (5). This value indicates that income inequality will 

increase in a short period of future. 
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Equation (5): 

D(LNG,2) = -0.02- 0.36*D(LNG(-1),2) - 0.26*D(LNG(-2),2) - 0.19*D(LNG(-3),2) - 

0.20*D(LNG(-4),2) + 0.30*D(LNY) + 0.09*D(LNO,2) + 0.89*D(LNU(-1)) - 0.93*D(LNU(-3)) 

+ 0.77*D(LNU(-4)) - 0.30*E(-1)    

                         

Figure 4.12  The Static Forecast of Gini Index  

 

Moreover, we find that all the variables on the model will affect income inequality 

from equation (5). The urbanization factor effect on income inequality is not 

monotonous, which maybe positive or negative at the short-run period. In addition, 

economic growth and openness effect on income inequality are both positive and 

significantly. 

4.4 Long-run Model 

Pesaran et al. (2001) proposed an approach in which the Ecm(-1) in equation (4) is 

replaced by the lagged-linear combination of the variables as equation (6): 

 

This modified error-correction model has the advantage of assessing the long-run and 

short-run effect of each variable on income inequality simultaneously. γi estimate the 

short-run effects of economic growth while the long-run effects are estimated by the 

ɸ2 which is normalized on the estimate of ɸ1 (Bahmani-Oskooee & Tanku, 2008). So, 

the Kuznets inverted-U effect will be supported if γi > 0 and -ɸ2/ ф1 < 0. Table 4.6 

Shows the regression results. 
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Table 4.6 Regression results 

     
     

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

C -0.384251 0.225986 -1.700336 0.1199 

D(LNG(-1),2) -0.590798 0.119587 -4.940303 0.0006 

D(LNG(-2),2) -0.435776 0.123788 -3.520344 0.0055 

D(LNG(-3),2) -0.223775 0.105801 -2.115052 0.0605 

D(LNG(-4),2) -0.207266 0.111274 -1.862670 0.0921 

D(LNY) 0.290419 0.108471 2.677398 0.0232 

D(LNO,2) 0.030927 0.047788 0.647166 0.5321 

D(LNU(-1)) 0.623705 0.272577 2.288175 0.0452 

D(LNU(-3)) -0.768729 0.403478 -1.905255 0.0859 

LNG(-1) -0.409290 0.168843 -2.424083 0.0358 

LNY(-1) 0.102995 0.092132 1.117909 0.2897 

LNO(-1) -0.021528 0.048982 -0.439498 0.6696 

LNU(-1) 0.258166 0.157139 1.642911 0.1314 

     
     

R-squared 0.947153     Akaike info criterion -4.880141 

Adjusted R-squared 0.883737     Durbin-Watson stat 2.352659 

F-statistic 14.93546   

     
     

 

As predicted, the long-run effects are estimated by the ɸ2 which is normalized on the 

estimate of ɸ1, and then we can get the long-run coefficient of economic growth 

equals to -0.244 which is negative, and the t statistic equals to 2.71 which is 

significant. Moreover, we can make a dynamic forecast to simulate the long-run 

relation curve. According to this dynamic forecast model we get the gini coefficient 

from 2007 to 2011 are equal to 0.47, 0.45, 0.44, 0.45, 0.45 respectively, which is also 

increase for a short time and then begin to decline. That is, according to the forecast 

figure, we find that the relationship between income inequality and economic growth 

will keep increase at a short time and then decline under economic development.   

 

Figure 4.13 Dynamic Forecast Curve 
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We apply the CUSUM and CUSUMSQ stability tests for examine the residual 

stability, and to confirm the stability of short-run and long-run coefficient estimates all 

together. As we can see (figure 4.14), the plot of CUSUM and CUSUMSQ statistics 

staying within the critical bounds of 5% significant level, indicating that all the 

coefficient estimates are stable.  

 

Figure 4.14 CUSUM and CUSUMSQ Statistics 

 

Figue 4.15 Dynamic Forecast Diagnoses 

 

Furthermore, figure 4.15 shows some diagnoses about the forecast model. MAPE 

(Jorrit Vander Mynsbrugge, 2010) equals to 1.36 means the model has high prediction 

accuracy since it is less than the critical value 10. In addition, Theil inequality 
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coefficient (Pedro Conceicao & Pedro Ferreira, 2000) equals to 0.008 shows that the 

model fitting the actual data good enough since it is between 0 and 1. 

4.5 Conclusions 

Due to lack of time-series data on the measure of income inequality, so that lots of 

studies assess the determinants of income inequality relied upon cross-sectional data. 

Data availability created the potential problems not only for measurement error, but 

also for omitted-variable bias. In this paper we trying to assess the impact of three 

factors on income inequality used the error correction modeling format in which 

Kuznets inverted-U hypothesis is incorporated into the model. According to Kuznets' 

hypothesis, income inequality arises in the initial stage of a country's economic 

development, and when a country approaches a further stage of development with 

industrialization, income inequality will decrease. This inverted-U shape hypothesis 

provides an important assumption of studying the relationship between income 

inequality and economic growth, and which has been tested broadly over years.  

 

China' economy structure looks like it is staying at the first stage of Kuznets' 

hypothesis, in other words, income inequality effect on economic growth in China 

will be positive. In last subsection, we used the agriculture and non-agriculture output 

proportion as the measurement of economic growth level, and used Gini index as the 

measure of income inequality, and gather that economic growth effect on income 

inequality is positive and significant which confirms to the Kuznets' hypothesis. 

Moreover, the economic growth equals to 0.3 while openness is less than 0.3, which 

state that the agricultural sector and non-agricultural sector unevenly distribution is 

the most important determinant of income disparity. In other words, the output ratio 

changes a unit, and then China's income inequality would increase 0.3 percent. 

Furthermore, we use the modified error-correction model to make a dynamic forecast, 

and which shows that income inequality effect on economic growth will be negative 

in the long-run. Generally speaking, the relationship between income inequality and 

economic growth of China is positive in the early development stage but negative in 

the industrial stage, which is confirmed by the Kuznets' hypothesis. 

When we look back the openness variable, we can see that the openness effect on 

income inequality in the short-run is positive and significant, but the long-run 

coefficient is not significant. Trade liberalization will improve economic growth in the 

short-run, which will increase income inequality in turn. Moreover, openness would 

promote economic growth, but economic growth will decrease income inequality in 

the long-run, so that trade liberalization will decrease income inequality in the future.  

The short-run and long-run coefficient of urbanization is not monotonous increasing 

or decreasing determinants, which means the effect of income inequality and 
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urbanization is not significantly. However, the short-run coefficient of urbanization is 

larger than the other factors not matter it is negative or positive, so that we cannot 

ignores urbanization during our study. Besides, the long-run coefficient of 

urbanization is negative and significant, which means that income inequality will 

decrease with urbanization process. 

In a word, the relationship of income inequality and economic growth is positive in 

the agricultural stage, but negative in the industrial stage, that verified the Kuznets' 

hypothesis.  
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Chapter 5 Discussion 

In chapter 4, we have analyzed economic growth effect on income inequality using 

the time series data and based on the co-integration technique. In order to explain the 

experiment of income distribution which is affected by economic growth, 

urbanization and the openness etc., we need collect the long run data so that we can 

make a more effective empirical analysis. However, limited by the Gini coefficient, 

we measure the relationship between income inequality and economic growth using a 

short period from 1978 to 2006, which have confirmed the first stage of Kuznets' 

hypothesis. In addition, we use the modified error correct model to forecast the 

income inequality and get the negative results in the future. So, we are going to make 

a discussion about the results we have present on last chapter at first, and then discuss 

the Kuznets hypothesis under China's practice. Moreover, we are going to make a 

speculation on redistribution, and make a policy discussion at the same time. 

5.1 Results discussion 

We have examined the relationship between income inequality and economic growth, 

urbanization and economic openness. However, the causes of China’s income 

inequality are not certain yet. Therefore, we try to carry out the main causes of 

China's income inequality. 

We have show the empirical results and made a short conclusion at section four. The 

results show that, the income disparity between agriculture sector and non-agriculture 

sector is the most important effort on China's income inequality. That is, how to adjust 

the development of urban and rural areas becomes Chinese government's puzzle. 

There are lots of conflicts in practice. On the one side, some big cities are looking 

saturate, more and more people coming, such as Beijing and Shanghai. On the other 

side, some of cities far away vibrant, more and more labors outflow, such as the 

central and west regions. Moreover, China's rural population approximately composes 

the gross population of 55%, the huge rural population not only decrease per capita of 

agriculture output, but also reduce the overall per capita income. Consequently, 

Chinese government has made a 'Town development plan', which was aimed at 

enlarge the urban area and promote industrialization, and absorb more agriculture 

people to industrial department. Fortunately, this plan has get some success (figure 

5.1).  

It is unable to be neglected that, urban income inequality is growing fast. It is 

interesting that urban people has a higher per capita income than rural people, but has 
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a higher pressure on daily life. That is because rural area could self-sufficient on food 

supply, so that they have less demand for money. In contrast, the city people have to 

spend much money on food and residence, and face more pressures on make money, 

especially in a serious inflation rate since China's economic big bang. 

 

          Data Source: Calculated by the bureau of statistics data 

 

 

       Data Source: 《The Trend of China's Gini Coefficient, Jiandong Chen, 2010 

5.2 Speculation on redistribution 

Many questions that occur when study these matter concerns the determinants of 

income inequality and the effectiveness of redistribution.  

As we present above, population pressure has narrow per capita of income. The huge 
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rural population and low agriculture output has expanded the income gap between 

rural and urban area. So that the government has implement the "family planning" in 

order to reduce the population growth in 1983, which caused the China's population 

growth rate decrease suddenly roughly after 1987. Due to the more and more serious 

aging population problem arose, and more and more "one child family" coming out, 

China's social and economy face more and more serious pressures. The pension 

system, medical insurance and housing allowance as the important redistribute policy 

are different due to different occupations, regions, and income groups. According to 

NBS Statistics, the rich people can get the pension treatment as 4.2 times more than 

the poor people when investigated 250 thousand households in 1995, after add the 

medical and housing subsidy, the gap between rich and poor becomes larger. So, those 

systems did not reduce the income inequality, in contrast, they are increase income 

inequality.  

According our empirical analysis, the ratio between trade amount and nominal GDP 

as the openness measurement will increase income inequality not only on the short 

run but also on the long-run. As we know, China's domestic demand is scant, and the 

economy as an Export-oriented economy has damaged the environment and waste the 

limited natural resource seriously. However, in order to solve the huge employment 

pressure and to deal the excess capacity, Chinese government encourages the 

manufacture firms export their goods or service to overseas market. In order to 

improve the competitive strength, the government supports the export company with 

the export tax subsidy. However, due to the huge trade surplus and the international 

excess liquidity, which will cause China's excess liquidity at same time. Consequently, 

that will cause inflation which is bad for the income inequality. So that the 

government decided to reduce the trade surplus through reduce the export tax subsidy 

and to expand import. However, if this plan is working, most of firms will bankrupt 

due to the low competitive strength, and lots of worker will lose employment, so that 

this trade policy looks bad for the domestic economy. In case this trade policy is just 

as we deduced, why Chinese government still implemented? This may due to the 

Chinese government in order to reduce trade contribution of economic growth and to 

expand the domestic market, and change the Export-oriented economy into a 

sustainable economy structure. So, the Chinese government can not only reduce the 

trade interdependency, she also have to encourage the domestic economy through 

investment and consumption, such as invest the public infrastructure and education, 

encourage the technology innovation and reduce income inequality which will 

promote the domestic economy growth in the long-run.  
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Appendix 1  Details of Variables 

G Gini Coefficient; Measure Income Inequality 

Y Proportion of rural and urban per capita output; Measure 

Economic Growth 

U Population proportion between rural and urban area; Measure 

Urbanization  

O Trade - Nominal GDP Ratio; Measure the Trade Liberalization 

lnG The Change Rate of Income Inequality 

lnY The Change Rate of Economic Growth 

lnU The Change Rate of Population Growth 

lnO The Change Rate of the Degree of Trade liberalization 

 

Appendix 2 Gini index 

 G Gr Gu Gru  G Gr Gu Gru 

1978 0.30  0.37  0.03  0.59  1993 0.41  0.28  0.10  0.59  

1979 0.31  0.37  0.04  0.58  1994 0.42  0.26  0.11  0.60  

1980 0.32  0.38  0.04  0.57  1995 0.41  0.28  0.10  0.57  

1981 0.30  0.41  0.04  0.54  1996 0.39  0.27  0.12  0.56  

1982 0.27  0.44  0.04  0.50  1997 0.39  0.26  0.13  0.55  

1983 0.27  0.48  0.04  0.44  1998 0.40  0.25  0.14  0.54  

1984 0.27  0.45  0.05  0.46  1999 0.41  0.22  0.15  0.58  

1985 0.32  0.47  0.05  0.41  2000 0.43  0.20  0.16  0.58  

1986 0.33  0.41  0.06  0.49  2001 0.44  0.19  0.18  0.59  

1987 0.33  0.38  0.06  0.52  2002 0.45  0.16  0.19  0.61  

1988 0.35  0.37  0.07  0.50  2003 0.47  0.15  0.20  0.61  

1989 0.36  0.36  0.08  0.52  2004 0.46  0.14  0.21  0.61  

1990 0.35  0.36  0.08  0.51  2005 0.46  0.14  0.21  0.61  

1991 0.36  0.33  0.08  0.54  2006 0.46  0.13  0.23  0.61  

1992 0.38  0.30  0.09  0.58       

Data Source:  

《The Trend of China's Gini Coefficient》, Jiandong Chen, BWPI Working paper 109, January 

2010  
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Appendix 3  Openness Data                  

                                                         Unit: 100 Million USD 

Year Import Export Nominal GDP Openness 

1978 111.31 99.5486 2307.10  0.091  

1979 156.21 136.141 2708.39  0.108  

1980 199.41 180.993 2971.00  0.128  

1981 220.14 220.07 2795.18  0.157  

1982 192.85 223.21 2772.58  0.150  

1983 213.9 222.26 3011.44  0.145  

1984 274.1 261.39 2574.30  0.208  

1985 422.52 273.5 2817.51  0.247  

1986 429.04 309.42 2762.14  0.267  

1987 432.16 394.37 3241.56  0.255  

1988 552.68 475.16 4043.77  0.254  

1989 591.42 525.38 3600.07  0.310  

1990 533.45 620.91 3576.21  0.323  

1991 637.91 719.1 4011.33  0.338  

1992 805.85 849.4 4682.34  0.354  

1993 1039.59 917.44 6092.06  0.321  

1994 1156.15 1210.06 5703.89  0.415  

1995 1320.84 1487.8 7306.94  0.384  

1996 1388.33 1510.48 8575.49  0.338  

1997 1423.7 1827.92 9537.81  0.341  

1998 1402.37 1837.12 10193.51  0.318  

1999 1656.99 1949.31 10830.56  0.333  

2000 2250.94 2492.03 11982.43  0.396  

2001 2435.53 2660.98 13243.38  0.385  

2002 2951.7 3255.91 14532.93  0.427  

2003 4127.6 4378.99 16403.71  0.519  

2004 5612.29 5934.39 19308.98  0.598  

2005 6599.53 7620.68 22703.52  0.626  

2006 7914.61 9690.8 27134.89  0.649  

Note:  

1. Data Source: China Statistical Database. 

2. Openness = (Import + Export) / Nominal GDP 
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Appendix 4  Gross Domestic Product  

Unit: CNY, Billion 

year Agriculture Industry Service year Agriculture Industry Service 

1978 102.8  174.5  87.2  1995 1213.6  2867.9  1997.8  

1979 127.0  191.4  87.9  1996 1401.5  3383.5  2332.6  

1980 137.2  219.2  98.2  1997 1444.2  3754.3  2698.8  

1981 155.9  225.6  107.7  1998 1481.8  3900.4  3058.0  

1982 177.7  238.3  116.3  1999 1477.0  4103.4  3387.3  

1983 197.8  264.6  133.8  2000 1494.5  4555.6  3871.4  

1984 231.6  310.6  178.6  2001 1578.1  4951.2  4436.2  

1985 256.4  386.7  258.5  2002 1653.7  5389.7  4989.9  

1986 278.9  449.3  299.4  2003 1738.2  6243.6  5600.5  

1987 323..3  525.2  357.4  2004 2141.3  7390.4  6456.1  

1988 386.5  658.7  459.0  2005 2242.0  8759.8  7491.9  

1989 426.6  727.8  544.8  2006 2404.0  10372.0  8855.5  

1990 506.2  771.7  588.8  2007 2862.7  12583.1  11135.2  

1991 534.2  910.2  733.7  2008 3370.2  14900.3  13134.0  

1992 586.7  1170.0  935.7  2009  3522.6  15763.9  14764.2  

1993 696.4  1645.4  1191.6  2010  3522.6  15763.9  14803.8  

1994 957.3  2244.5  1618.0  2011  4053.4  18758.1  17308.7  

 

Data Source: 

1. 1978-2010 GDP data comes from《2-1, Gross Domestic Product》,China Statistic Yearbook 

2011. 

2. 2011 GDP data comes from China statistic database.  
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Appendix 5  Ratio of Per Capita Output Between Agriculture 

and Non-agriculture Sectors  

Unit: CNY 

 Agriculture Non-agriculture Y  Agriculture Non-agriculture Y 

1978 3629  22118  6.10  1995 34157  149556  4.38  

1979 4436  22536  5.08  1996 40251  167481  4.16  

1980 4710  23975  5.09  1997 41452  184485  4.45  

1981 5237  23889  4.56  1998 42123  196234  4.66  

1982 5760  24563  4.26  1999 41294  210259  5.09  

1983 6351  26066  4.10  2000 41464  233810  5.64  

1984 7503  28230  3.76  2001 43221  257104  5.95  

1985 8238  34422  4.18  2002 44852  281518  6.28  

1986 8923  37382  4.19  2003 47561  312625  6.57  

1987 10211  41786  4.09  2004 60713  346762  5.71  

1988 11986  50611  4.22  2005 65999  388287  5.88  

1989 12839  57572  4.48  2006 73831  438592  5.94  

1990 13008  52664  4.05  2007 91041  520756  5.72  

1991 13664  62287  4.56  2008 109943  598692  5.45  

1992 15160  76702  5.06  2009 118574  632222  5.33  

1993 18481  97398  5.27  2010 118570  633015  5.34  

1994 26135  125297  4.79  2011 136431  746865  5.47  

 

Data Source: 

1. Agriculture sector output equals to agriculture production value in appendix 4. 

2. Non-agriculture sector output equals to the sum of Industry and Service production value in 

appendix 4. 
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Appendix 6  The Number of Employees on Three Major Sectors 

Unit: 10000 person 

Year Agriculture Industry Service Year Agriculture Industry Service 

1978 28318 6945 4890 1995 35530 15655 16880 

1979 28634 7214 5177 1996 34820 16203 17927 

1980 29122 7707 5532 1997 34840 16547 18432 

1981 29777 8003 5945 1998 35177 16600 18860 

1982 30859 8346 6090 1999 35768 16421 19205 

1983 31151 8679 6606 2000 36043 16219 19823 

1984 30868 9590 7739 2001 36513 16284 20228 

1985 31130 10384 8359 2002 36870 15780 21090 

1986 31254 11216 8811 2003 36546 16077 21809 

1987 31663 11726 9395 2004 35269 16920 23011 

1988 32249 12152 9933 2005 33970 18084 23771 

1989 33225 11976 10129 2006 32561 19225 24614 

1990 38914 13856 11979 2007 31444 20629 24917 

1991 39098 14015 12378 2008 30654 21109 25717 

1992 38699 14355 13098 2009 29708 21684 26603 

1993 37680 14965 14163 2010 28890 21080 25857 

1994 36628 15312 15515 2011 27931 21842 26332 

 

Data Source: 

1. The data from 1978 to 2010 come from China Statistic Yearbook, 2011. 

2. The data of 2011 comes form China Statistic Database. 
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Appendix 7  Urbanization 

Unit: 10000 person 

 Agriculture 
Non-agric

ulture 
Urbanization  Agriculture 

Non-agric

ulture 
Urbanization 

1978 28318 11835 0.29  1995 35530 32535 0.48  

1979 28634 12391 0.30 1996 34820 34130 0.50 

1980 29122 13239 0.31 1997 34840 34979 0.50 

1981 29777 13948 0.32 1998 35177 35460 0.50 

1982 30859 14436 0.32 1999 35768 35626 0.50 

1983 31151 15285 0.33 2000 36043 36042 0.50 

1984 30868 17329 0.36 2001 36513 36512 0.50 

1985 31130 18743 0.38 2002 36870 36870 0.50 

1986 31254 20027 0.39 2003 36546 37886 0.51 

1987 31663 21121 0.40 2004 35269 39931 0.53 

1988 32249 22085 0.41 2005 33970 41855 0.56 

1989 33225 22105 0.40 2006 32561 43839 0.57 

1990 38914 25835 0.40 2007 31444 45546 0.59 

1991 39098 26393 0.40 2008 30654 46826 0.60 

1992 38699 27453 0.41 2009 29708 48287 0.62 

1993 37680 29128 0.44 2010 29709 46937 0.61 

1994 36628 30827 0.46 2011 29710 48174 0.62 

 

Data Source: 

1. The number of Agriculture workers equals to agriculture employees in appendix 6. 

Non-agriculture workers number equals to the sum of employees in Industry and Service sector. 

2. Urbanization value equals to agriculture workers number divided by non-agriculture workers 

number. 
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Appendix 8  Variable Data 

Year G Y U O Year G Y U O 

1978 0.30  6.10  0.29  0.08  1995 0.41  4.38  0.48  0.18  

1979 0.31  5.08  0.30  0.09  1996 0.39  4.16  0.49  0.16  

1980 0.32  5.09  0.31  0.11  1997 0.39  4.45  0.50  0.15  

1981 0.30  4.56  0.32  0.11  1998 0.40  4.66  0.50  0.14  

1982 0.27  4.26  0.32  0.09  1999 0.41  5.09  0.50  0.15  

1983 0.27  4.10  0.33  0.09  2000 0.43  5.64  0.50  0.19  

1984 0.27  3.76  0.36  0.11  2001 0.44  5.95  0.50  0.18  

1985 0.32  4.18  0.38  0.14  2002 0.45  6.28  0.50  0.20  

1986 0.33  4.19  0.39  0.14  2003 0.47  6.57  0.51  0.25  

1987 0.33  4.09  0.40  0.16  2004 0.46  5.71  0.53  0.29  

1988 0.35  4.22  0.41  0.18  2005 0.46  5.88  0.55  0.29  

1989 0.36  4.48  0.40  0.17  2006 0.46  5.94  0.57  0.29  

1990 0.35  4.05  0.40  0.15  2007  5.72  0.59  0.29  

1991 0.36  4.56  0.40  0.17  2008  5.45  0.60  0.26  

1992 0.38  5.06  0.41  0.19  2009  5.33  0.62  0.20  

1993 0.41  5.27  0.44  0.24  2010  5.34  0.61  0.24  

1994 0.42  4.79  0.46  0.21  2011  5.47  0.62  0.23  

Data Source:  

Gini coefficient:《The Trend of China's Gini Coefficient》, Jiandong Chen, BWPI Working paper 

109, January 2010  
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Appendix 9  Data Summary Statistics 

 

  G O U Y 

 Mean  0.373134  0.169119  0.429620  4.916204 

 Median  0.383200  0.162172  0.414999  4.658595 

 Maximum  0.465700  0.292394  0.573809  6.573106 

 Minimum  0.269300  0.075119  0.294748  3.762381 

 Std. Dev.  0.062240  0.060182  0.081519  0.788844 

 Skewness -0.121405  0.581957 -0.109674  0.531077 

 Kurtosis  1.804063  2.731751  1.843767  2.048790 

     

 Jarque-Bera  1.799475  1.723875  1.673529  2.456507 

 Probability  0.406676  0.422343  0.433110  0.292804 

     

 Sum  10.82090  4.904442  12.45898  142.5699 

 Sum Sq. Dev.  0.108467  0.101413  0.186070  17.42369 

     

 Observations  29  29  29  29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


