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Abstract 

This paper demystifies variation in labor’s share of national labor income in China from the perspective of the 
income gap. We extend the gross national labor income function by introducing a Gini coefficient to support our 
argument that the share of gross national labor income decreases with an increasing Gini coefficient. The 
hypotheses are tested using provincial data from 1996 to 2010: (1) the Gini coefficient’s ‘inverted U’ shape 
partially contributes to the U-shaped evolution of the labor income-share; (2) China’s 15 per cent decline in the 
labor income share can be explained by the widening income gap during that time.  
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1. Introduction 

Labor income is possibly the most important factor influencing workers’ welfare. This is especially true for 
people in developing countries such as China where labor is more abundant than capital. Labor income will 
continue to be the main source of income in China for the foreseeable future (Li & Yan, 2007). The decline of 
labor’s income-share implies that workers’ income growth lags macroeconomic growth, and further indicates 
workers’ slow consumption growth as the consumption ratio also fell in our time series range (Fang, 2009; Li et 
al., 2009). This reduces total domestic demand and ultimately affects the sustainable development of the 
economy. Therefore, research on China’s national labor income-share change is of great significance for 
improving the living standards of China’s citizens, optimizing the structure of the national economy and 
realizing sustainable economic development.  

 
Figure 1. Labor income-share and Gini coefficient changes 

Source: China statistical yearbook (1997-2011) 
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Since the late 1990s, the primary distribution of national income presented a stylized characteristic that the labor 
income-share continuously declined until 2007. After 2008, labor's share began to gradually rise, demonstrating 
a U-shaped variation. According to China Statistical Yearbook GDP calculations, the share of labor income fell 
from 51.45% in 1996 to 39.74% in 2007, decreasing by 11.71%. The labor income-share began to rise in 2008, 
with the proportion rising to 45.01% in 2010. These changes begin to present U-shaped features, as shown in 
Figure 1. 

Extensive research has been conducted on national labor income-share, such as Kaldor (1961), Kongsamut et al. 
(2001), Bentolila & Saint-Paul (2003), Askenazy (2005), Jayadev (2007), Kabaca (2011). In recent years, 
research on national income labor share has attracted more interest within China. Existing research can be 
categorized in three areas: 

First, the causes of labor’s decreasing share of national income in China has been studied, such as Luo and 
Zhang (2009a), Bai and Qian (2009a), Liu and Wang (2009), Huang and Xu (2009), and Wei (2012) etc. The 
results of this research suggest the causes of the decline in labor income-share in China could be due to changes 
in industrial structure, technological progress, population age, and globalization.  

Second, factors that influence labor share in national income have been studied, such as Luo and Zhang (2009 b), 
Bai and Qian (2010), Shao and Huang (2010), Fang (2011), Luo and Chen (2012), etc. However, these studies 
only consider factors influencing labor share such as foreign investment, ownership structure, and financing 
constraints.  

Third, studies in the causes of U–shaped evolution trends in labor’s share in national income, such as Li (2009), 
Gong and Yang (2010), and Li (2010). In these papers, the infinite labor supply in a dual economic structural 
transformation has been mainly used to explain the causes of labor income-share’s U–shaped change.  

Existing research has deepened our understanding of the decline in labor’s income-share and the U-shaped 
characteristic. However, we still need further study because of some inadequacies in the existing research.  

First, there are method faults in the previous research, such as research based on multivariate regression analysis 
which presents various problems, such as omitted variables, collinearity, endogenous and other robustness 
failings (Li, 2008).  

Second, it is difficult to logically unify all existing research. For example, the study of labor share determinant 
factors cannot provide proper explanations for the labor share decline, and the study of labor share decline 
cannot explain the U-shaped characteristic.  

Third, the influence of the labor share’s variation on income inequality has attracted attention (Daudey & Garcia, 
2007; Li, 2009). However, these papers cannot answer questions of how income inequality affects labor 
income-share and how to measure this effect. In terms of the study on China, the existing literature has not 
calculated the contribution of related factors to China’s national labor share’s variation. 

Different from the literature above, this paper proposes using income difference to explain the labor 
income-share variation. We argue that income inequality is an important influencing factor in labor’s 
income-share variation; the increase in income inequality is a significant reason for labor income-share decline 
in China. The inverted U-shaped characteristic of income difference can partly explain the U-shaped 
characteristic of labor-income share and allow quantitative analysis on the influence of income difference 
variation. To the best of our knowledge, this is the first study of China’s labor income-share from this 
perspective. 

When we observe macro-data that the Gini coefficient in China shows inverted U-shaped characteristics and the 
inverted coupling feature is shown in labor share’s U-shaped characteristic, we may find some relationship exists 
between them. Although the income difference itself may not influence gross labor income-share, the underlying 
mechanism at work relates to capital variation. Capital variation affects not only income difference but also the 
gross labor income-share. Therefore, the variation of income difference reflects the gross labor income-share 
variation. In reality, different levels of market participation (Yin & Cai, 2001; Bai, 2004; Shi & Ma, 2006) leads 
capital and labor to imperfectly circulate thus resulting in different capital intensity.  

For a family or an individual, capital also cannot circulate perfectly, due to the ubiquitous financing restriction in 
China (Luo & Zhang, 2012). Capital and labor structure cannot therefore reach an optimal level because 
capital-labor cannot flow freely. It means the marginal production efficiency of production factors varies by 
sector or individual and the capital stock per capita difference will cause differences in production per capita 
(income difference), capital income, and labor income and its share. Therefore, income difference variation 
affects the gross labor income and its share. 
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In this paper, based on the above background and theoretical logic, we attempt to study the influence on national 
labor income and its share exerted by income differences both theoretically and empirically. Initially, we present 
the theoretical conditions to judge the condition of the influence that income difference makes on national labor 
income and its share, and propose the metering method to quantitatively measure the influence of Gini 
coefficient variation exerted on national labor income and its share.  

This paper has the following contributions: 

First, we offer a new perspective to understand labor income-share decline in China and its U-shaped 
characteristic. 

Second, we point out the theoretical conditions of marginal labor income decline; and strictly demonstrate that 
the increasing of the Gini coefficient will reduce the national labor income and its share when marginal labor 
income decreases.  

Third, we propose a new method to quantitatively analyze the influence of Gini coefficient variation exerted on 
national labor income and its share. This method is also applied to China’s case.  

The rest of this paper is presented in three sections. Section 2 presents the formal theoretical model and the key 
propositions; Section 3 shows the supporting empirical evidence; Section 4 discusses the implications of this 
study and concludes. 

2. Theoretical Analysis 

In this section, we first deduce the condition of decreasing marginal income through a neo-classical production 
model and a constant elasticity of substitution production function. Further, based on the classical Pareto 
function, we build a national gross labor income function with Gini coefficient, to test whether the increase of 
the Gini coefficient will decrease national gross labor income and its share when the marginal labor income 
declines gradually. Finally, we propose a new method to calculate the influence that Gini coefficient variation 
exerts on national labor income and its share. 

a. Elasticity of capital-labor substitution and decreasing marginal labor income: micro-analysis 

Set the capital stock of an economic entity i as K୧, the amount of labor as	L୧. The production function is ௜ܻ ൌ ,௜ܭሺܨ  ,௜ሻ ; we have the following assumptions for this production function: constant returns to scaleܮ
perfectly competitive market, no technology reform and second order differentiable. The per capita output 
is	ݕ௜ ൌ ௜ܻ ⁄௜ܮ  and the capital stock per capita is ݇௜ ൌ ௜ܮ/௜ܭ . Because of constant returns to scale, ௜ܻ ൌܮ௜ܨሺܭ௜ ⁄௜ܮ , 1ሻ ൌ ௜ݕ	௜݂ሺk୧ሻ. The functionܮ ൌ ݂ሺ	݇௜ሻ is the per capita output function. 

The price-level of output can be standardized as 1. In order to simplify analysis, let us assume the capital 
depreciation rates is 0, then let the profit of a manufacturer be: ܨሺܭ௜, ௜ሻܮ െ ௜ܭ௜ݎ െ ߱௜ܮ௜ ൌ ሺ݂ሺ	݇௜ሻ െ ௜݇௜ݎ െ ߱௜ሻܮ௜ 
where 	ݎ௜ is the rate of capital return and ߱௜ is wages (labor income). 

To maximize profits, the manufacturer can make a choice on how much capital and labor they should invest for 
production. That is: 

 max௄೔,௅೔ ,௜ܭሺܨ ௜ሻܮ െ ௜ܭ௜ݎ െ ߱௜ܮ௜ 
Since the market is perfectly competitive, profit maximization is 0 (the per capita output is the per capita 
income), thus we get the optimality condition: 

 ݂ᇱሺ݇௜ሻ ൌ ௜，߱௜ݎ ൌ ݂ሺ݇௜ሻ െ ݇௜݂ᇱሺ݇௜ሻ 
Since the elasticity of capital–labor substitution in Cobb-Douglas production function (C-D) is 1, the share of 
labor income is calculated according to the C-D function as a constant. The C-D production function is therefore 
not suitable to study labor income share variation. We consider the constant elasticity of substitution (CES) 
production function: ௜ܻ ൌ ,௜ܭሺܨ ௜ሻܮ ൌ Aሾαܭ௜ሺ஢ିଵሻ/஢ ൅ ሺ1 െ αሻܮ௜ሺ஢ିଵሻ/஢ሿ஢/ሺ஢ିଵሻ 
Here, A ൐ 0	and	0 ൏ ߙ ൏ 1	is	constant; σ ൌ ୢሺ௄೔/௅೔ሻ/ሺ௄೔/௅೔ሻୢሺఠ೔ ௥೔⁄ ሻ/ሺఠ೔/௥೔ሻ ൐ 0	is the elasticity of capital stock replacement. 

When σ ൌ 1 the CES production function is a C-D function. 

Per capita output (income): ݕ௜ ൌ ݂ሺ݇௜ሻ ൌ Aሾα݇௜ሺ஢ିଵሻ/஢ ൅ ሺ1 െ αሻሿ஢/ሺ஢ିଵሻ 
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Per capita labor income: ߱௜ ൌ ݂ሺ݇௜ሻ െ ݇௜݂ᇱሺ݇௜ሻ ൌ ሺ1 െ αሻAሾα݇௜ሺ஢ିଵሻ/஢ ൅ ሺ1 െ αሻሿଵ/ሺ஢ିଵሻ 
Labor income share：݁௜ ൌ ߱௜ ⁄௜ݕ ൌ ሺ1 െ αሻሾα݇௜ሺ஢ିଵሻ/஢ ൅ ሺ1 െ αሻሿିଵ 

It is obvious that per capita labor income and its share are both influenced by capital stock per capita (capital 
intensity). 

We can further get: ݕ௜ ൌ ݂ሺ݇௜ሻ ൌ Aሾα݇௜ሺ஢ିଵሻ/஢ ൅ ሺ1 െ αሻሿ஢/ሺ஢ିଵሻ 
Set ሺ1 െ ଵିଵ/ఙܣሻߙ ൌ ܾ ൐ 0，then： ߱௜ ൌ ௜ଵݕܾ ஢⁄                                     (1) 

Set ݃ሺݕ௜ሻ ൌ ௜ଵݕܾ ஢⁄ ，and call it ‘individual labor income function’. If	݃ᇱᇱሺݕ௜ሻ ൏ 0, marginal labor income is 
decreasing because ݃ᇱሺݕ௜ሻ ൌ ሺ1 ⁄ߪ ሻܾݕ௜ଵ ఙ⁄ ିଵ ൐ 0, then： ݃ᇱᇱሺݕ௜ሻ ൌ ሺ1 ⁄ߪ ሻሺ1 ⁄ߪ െ 1ሻܾݕ௜ଵ ఙ⁄ ିଶ                            (2) ݁௜ ൌ ߱௜ ⁄௜ݕ ൌ ௜ݕܾ 1 ⁄ߪ െ 1 ߲݁௜ ⁄௜ݕ߲ ൌ ሺ1 ⁄ߪ െ 1ሻܾݕ௜ଵ ఙ⁄ ିଶ                    (3) 

According to equation (2) we can easily get the following proposition: 

Proposition 1: when the elasticity of capital-labor substitution is σ ൐ 1, it means that when capital and labor are 
substitutable, marginal labor income decreases. That is ݃ᇱᇱሺݕ௜ሻ ൏ 0 

According to equation (3), we can get the following proposition： 

Proposition 2：when the elasticity of capital-labor substitution is σ ൐ 1, it means that when capital and labor are 
substitutable, individual labor income-share proportion decreases as a function of its income, that is ∂݁௜ ⁄௜ݕ∂ ൏0. 
Existing literature has studied Capital and labor substitution (Bentolina & Saint-Paul, 2003). Estimation of 
elasticity of capital-labor substitution in China is still an open problem. Shao and Huang (2010) claim that the 
industrial sector elasticity of capital-labor substitution in China is less than 1. Bai and Qian (2008) argue that this 
value is close to 1. Luo and Zhang (2009b) consider that it is close to but less than 1. Li (2009) argues that it is 
greater than 1. The conclusions reached by these papers vary because of different estimation methods and data 
sources. In this paper we will use equation (1) to estimate the elasticity of capital-labor substitution. 

If the capital-labor relationship is substitutable, the per-capita capital stock k will increase (for example, increase 
through the savings rate s), which will cause more output y and decrease labor’s income share. For different 
economies or individuals, high capital stock always means higher per-capita output (income) and a lower share 
of labor income. This income difference will affect national gross labor income and its share. 

b. Income difference influence on national labor income and its share: macro analysis  

As is mentioned above, market segmentation in China has led to a situation where labor and capital cannot flow 
freely, which causes regional differences in capital stock per capita. Meanwhile wealth inequality and financing 
constraints lead to individual inequality in the capital stock, which then lead to regional or individual income 
differences. Since the levels of capital labor income and labor share are different among individuals, the income 
difference would influence both labor income and its share at the same time. Any change in the income 
difference would also lead to changes in the national labor income and its share. 

Based on the classical Pareto income distribution, the Lorenz curve is established to describe a national labor 
income function including the Gini coefficient. We then use the function to study the influence that the Gini 
coefficient variation exerts on national labor income and its share. 

The US statistician Lorenz described a curve, ‘Lorentz curve’, of a country's income distribution	ܮ ൌ  ,ሻ݌ሺܮ
which consists of the points of the accumulated population and its accumulating income share from low to high. 
Where ݌ ∈ ሾ0,1ሿ is population proportion and ܮሺ݌ሻ ∈ ሾ0,1ሿ is the relative income proportion. Building on 
theLorenz curve, the Italian economist Corrado Gini defined a fair income distribution index, named the ‘Gini 
coefficient’. It is calculated as	ܩ ൌ 1 െ ׬2 ଵ଴݌ሻ݀݌ሺܮ .  

Before calculating the Gini coefficient, we must understand the function of the Lorenz curve. Scholars (Ryu, et 
al., 1996; Sarabia, 1999; Chotikapanich et al., 2002) put forward various forms of Lorenz curve equations based 
on different distributions of income. Sarabia (2008) summarizes seven sorts of Gini coefficient calculation 
formula based on the classical income distribution of the Lorenz curve. One of the most commonly used forms is 
based on the Lorenz curve of classic Pareto income distribution. Its parameter estimation is highly accurate and 
it is widely used for practical purposes. We therefore selected aLorenz curve based on classical Pareto income 
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distribution to calculate the Gini coefficient in this paper. The Lorenz curve function based on the classical 
Pareto income distribution is: ሺ݌ሻ ൌ 1 െ ሺ1 െ ሻ஻ , 0݌ ൑ ݌ ൑ 1, 0 ൏ ܤ ൏ 1 where p is population proportion 
accumulated by income from low to high, and B is parameter. The Gini coefficient is: G ൌ 1 െ 2න ݌ሻ݀݌ሺܮ ൌ 1 െ 2න ሾ1 െ ሺ1 െ ܲሻ஻ሿ݀݌ଵ

଴
ଵ
଴ ൌ ሺ1 െ ሻ/ሺ1ܤ ൅  ሻܤ

So: ܤ ൌ ሺ1 െ ሻ/ሺ1ܩ ൅  ሻܩ
we can get theLorenz curve using the Gini coefficient as the parameter: ܮሺ݌ሻ ൌ 1 െ ሺ1 െ  ሻభషಸభశಸ                              (4)݌

Set	ܻ as gross national income, ௅ܻ ൌ ܻ݁ as national gross labor income, e as proportion of national gross labor 
income. Set N as population, so in the whole population the income of people ranked I is (Song-Tao Wan, 2011): ݕ௜ ൌ ܻ ∗ ൫ܮൣ ೔ಿ ൯ െ  .൫೔షభಿ൯൧ܮ
Since people i’s labor income function is: ߱௜ ൌ ݃ሺݕ௜ሻ, which satisfying 0 ൑ ݃ሺݕ௜ሻ ൑ ௜, ݃ሺ0ሻݕ ൌ 0，݃ ′ሺݕ௜ሻ ൐ 0. 
Then the national gross labor income is: ௅ܻ ൌ ∑ ߱௜ே௜ୀଵ ൌ ∑ ݃ሺݕ௜ሻே௜ୀଵ ൌ ∑ ݃൫ܻൣܮ൫ ೔ಿ ൯ െ ሺ೔షభಿሻ൧൯௜ୀே௜ୀଵܮ  

Putting equation (4) to that equation, we can get: ௅ܻ ൌ ∑ ߱௜ே௜ୀଵ ൌ ∑ ݃ሺݕ௜ሻே௜ୀଵ ൌ ∑ ݃൫ܻൣܮ൫ ೔ಿ ൯ െ ሺ೔షభಿሻ൧൯௜ୀே௜ୀଵܮ                 (5) ݁ ൌ ଵ௒ ∑ ݃ ቆܻ ቈ൫1 െ ೔షభಿ൯భషಸభశಸ െ ቀ1 െ ௜ேቁభషಸభశಸ቉ቇே௜ୀଵ                     (6) 

Using equation (5) and (6) we can demonstrate the following propositions: 

Proposition 3：When gᇱᇱሺyሻ ൏ 0, that is to say marginal labor income decreases, the national labor income and 
its share are both decreasing functions of the Gini coefficient (∂ ௅ܻ ∂G⁄ ൏ 0，∂e ∂G⁄ ൏ 0); as a result, as Gini 
coefficient increase, the national gross labor income and its share will decrease (and vice versa). 

Demonstration: according to (5), we have: ∂ ௅ܻ∂ܩ ൌ െ2ܻሺ1 ൅ ሻଶ෍൝݃′ሺy୧ሻܩ ൥൬1 െ ݅ െ 1ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ െ 1ܰ ሻ െ ൬1 െ ݅ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ܰ ሻ൩ൡே
௜ୀଵ  

Setting all N individuals’ income ranked from low to high we get: ∂ ௅ܻ∂ܩ ൌ െ2ܻሺ1 ൅ ሻଶ෍൝݃′ሺy୧ሻܩ ൥൬1 െ ݅ െ 1ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ െ 1ܰ ሻ െ ൬1 െ ݅ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ܰ ሻ൩ൡே
௜ୀଵ  

Because	݃ᇱᇱሺݕሻ ൏ 0，݃ᇱሺݕሻ ൐ 0, we get: ݃′ሺyଵሻ ൐ ݃′ሺyଶሻ ൐ ݃′ሺyଷሻ ൐ ⋯ ൐ ݃′ሺy୒ሻ ൐ 0      （7） 

Expanding the series, we get: ∑ ቈቀ1 െ ௜ିଵே ቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ିଵே ሻ െ ቀ1 െ ௜ேቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ேሻ቉ ൌ 0ே௜ୀଵ     （8） 

Set uሺxሻ ൌ ሺ1 െ xሻୟLogሺ1 െ xሻ，0 ൑ x ൑ 1, 0 ൏ a ൏ 1，then: uᇱሺxሻ ൌ െaሺ1 െ xሻୟିଵLogሺ1 െ xሻ ൅ ቀ ିଵଵି୶ቁ ሺ1 െ xሻୟ ൌ െሺ1 െ xሻୟିଵሺaLogሺ1 െ xሻ ൅ 1ሻ 
If x ൌ 1 െ eିଵ/ୟ，uᇱሺxሻ ൌ 0; when x ൏ 1 െ eିଵ/ୟ，uᇱሺxሻ ൏ 0, uᇱሺxሻ ൏ 0 is a decreasing function; when x ൐ 1 െ eିଵ/ୟ，uᇱሺxሻ ൐ 0, uሺxሻ is an increasing function. 

Set ݅଴ ൌ උܰ െ ܰ݁ିଵ/௔ඏ 1，then݅଴ ൏ ܰ െ ܰ݁ିଵ/௔ ൏ ݅଴ ൅ 1，then
௜బே ൏ 1 െ ݁ିଵ/௔ ൏ ௜బାଵே . 

When i ൑ ݅଴, ቀ1 െ ௜ିଵே ቁభషಸభశಸ ݃݋ܮ ቀ1 െ ௜ିଵே ቁ െ ቀ1 െ ௜ேቁభషಸభశಸ ݃݋ܮ ቀ1 െ ௜ேቁ ൐ 0； 

                                                        
1 If the biggest integer is no greater than x. 
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When i ൐ ݅଴, 		ቀ1 െ ௜ିଵே ቁభషಸభశಸ ݃݋ܮ ቀ1 െ ௜ିଵே ቁ െ ቀ1 െ ௜ேቁభషಸభశಸ ݃݋ܮ ቀ1 െ ௜ேቁ ൏ 0. 

Transpose equation (8), we have: 

෍൥൬1 െ ݅ െ 1ܰ ൰భషಸభశಸ ݃݋ܮ ൬1 െ ݅ െ 1ܰ ൰ െ ൬1 െ ݅ܰ ൰భషಸభశಸ ݃݋ܮ ൬1 െ ݅ܰ ൰൩௜బ
௜ୀଵ  

ൌ ෍ ൥൬1 െ ݅ܰ ൰భషಸభశಸ ݃݋ܮ ൬1 െ ݅ܰ ൰ െ ൬1 െ ݅ െ 1ܰ ൰భషಸభశಸ ݃݋ܮ ൬1 െ ݅ െ 1ܰ ൰൩ே
௜ୀ௜బାଵ  

Where each item in the series on both sides of equation is greater than 0, multiply “݃′ሺy୧ሻ” to each item and 
combined with equation (7), we get: 

෍݃′ሺy୧ሻ ൥൬1 െ ݅ െ 1ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ െ 1ܰ ሻ െ ൬1 െ ݅ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ܰ ሻ൩௜బ
௜ୀଵ  

൐ ෍ ݃′ሺy୧ሻ ൥൬1 െ ݅ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ܰ ሻ െ ൬1 െ ݅ െ 1ܰ ൰భషಸభశಸ ሺ1݃݋ܮ െ ݅ െ 1ܰ ሻ൩ே
௜ୀ௜బାଵ  

Transposition: ∑ ቊ݃′ሺy୧ሻ ቈቀ1 െ ௜ିଵே ቁభషಸభశಸ ݃݋ܮ ቀ1 െ ௜ିଵே ቁ െ ቀ1 െ ௜ேቁభషಸభశಸ ݃݋ܮ ቀ1 െ ௜ேቁ቉ቋ ൐ 0ே௜ୀଵ , then: 
డ௒ಽడீ ൌ

ିଶ௒ሺଵାீሻమ ∑ ቊ݃′ሺy୧ሻ ቈቀ1 െ ௜ିଵே ቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ିଵே ሻ െ ቀ1 െ ௜ேቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ேሻ቉ቋே௜ୀଵ ൏ 0 

∂e ∂G⁄ ൌ ଵ௒ డ௒ಽడீ ൏ 0.2 

Proposition 4: When gᇱᇱሺyሻ ൏ 0, that is to say when the marginal labor income decreases, the national labor 
income share is the decreasing function of the gross national income, ∂e ∂Y⁄ ൏ 0. 

Demonstration: according to equation (6), we have: ∂߲ܻ݁ ൌ 1ܻ෍݃′ሺy୧ሻ ቎ቀ1 െ ௜ିଵே ቁଵିீଵାீ െ ൬1 െ ݅ܰ ൰ଵିீଵାீ቏ே
௜ୀଵ െ 1ܻଶ෍݃ቌܻ ቎ቀ1 െ ௜ିଵே ቁଵିீଵାீ െ ൬1 െ ݅ܰ ൰ଵିீଵାீ቏ቍே

௜ୀଵ  

ൌ 1ܻଶ ൝෍ሾ݃ᇱሺݕ௜ሻݕ௜ െ ݃ሺݕ௜ሻሿே
௜ୀଵ ൡ 

Because ݃ᇱᇱሺݕሻ ൏ 0, for any	ݕ଴ ∈ ሺ0, ଴ሻݕሻ we have: ݃′ሺݕ ൐ ݃′ሺݕሻ 
According to Lagrange's mean value theorem, there exists a ݕ଴ ∈ ሺ0,  ሻ, makingݕ

௚ሺ௬ሻି௚ሺ଴ሻ௬ି଴ ൌ ݃ᇱሺݕ଴ሻ，
݃ሺ0ሻ ൌ 0	and then

௚ሺ௬ሻ௬ ൌ ݃ᇱሺݕ଴ሻ, therefore ݃ᇱሺݕሻ ൏ ௚ሺ௬ሻ௬ ，it is：
௚ሺ௬ሻ௬ ൌ ݃ᇱሺݕ଴ሻ, ݃ݕᇱሺݕሻ െ ݃ሺݕሻ ൏ 0, then: ∂݁ ߲ܻ⁄ ൏ 0. 

c. Calculating Gini coefficient variation’s influence on national labor income and its share: difference formula 

To the best of our knowledge, the literature of calculating the Gini coefficient’s impact on labor income share is 
very limited. In this section, we use a national labor income function with the Gini coefficient to establish the 

                                                        
2 It is worth emphasizing that the conditions for the decreasing marginal labor income is the elasticity replacement of capital. 
labor being greater than 1. In the process of economic development, the elastic coefficient may change, otherwise according 
to this proposition labor income proportion may decrease to zero, which intuitively obviously does not conform to reality. 
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difference formula, which can calculate the influence exerted by Gini coefficient variations on the national labor 
income and its share. 

According to equation (5), the national income Y, Gini coefficient G, and micro-labor income function	ω ൌ ݃ሺyሻ, 
are all influencing factors. Because excepting income Y, there are many other factors which influence the labor 
income function. These factors may be changeable, so if we assume z is other factors, then income function can 
be rewrite as ω ൌ ݃ሺy, zሻ. Taking difference to equation (5), we have 

∆ ௅ܻ ൌ෍݃௭ᇱ ሺy୧, zሻ∆ݖே
௜ୀଵ ൅ 1ܻ෍ൣ݃௬ᇱ ሺy୧, zሻy୧൧∆ܻே

௜ୀଵ  

െ ଶ௒ሺଵାீሻమ ∑ ቊ݃௬ᇱ ሺy୧, zሻ ቈቀ1 െ ௜ିଵே ቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ିଵே ሻ െ ቀ1 െ ௜ேቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ேሻ቉ቋே௜ୀଵ  （9） ܩ∆

Where y୧ ൌ ܻ ቈ൫1 െ ೔షభಿ൯భషಸభశಸ െ ቀ1 െ ௜ேቁభషಸభశಸ቉ 
The first item on the right is the influence exerted by ‘other factors change’ on the gross labor income (set 
as	A୥∆݃); the second item is the influence that the gross national income change exerts on labor income (set 
as	Aୋ∆ܩ). The third item is the influence that the Gini coefficient variation exert on labor income (set as Aୋ∆). 
Each item divides ∆ ௅ܻ we can get the relative contribution rate of each factor to gross labor income change.  

Taking difference to equation. (6), we have 

∆e ൌ 1ܻ෍݃௭ᇱ ሺy୧, zሻ∆ݖே
௜ୀଵ ൅ 1ܻଶ ൝෍݃௬ᇱ ሺy୧, zሻy୧ே

௜ୀଵ െ෍݃ሺy୧, zሻே
௜ୀଵ ൡ ∆ܻ 

െ ଶሺଵାீሻమ ∑ ቊ݃௬ᇱ ሺy୧, zሻ ቈቀ1 െ ௜ିଵே ቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ିଵே ሻ െ ቀ1 െ ௜ேቁభషಸభశಸ ሺ1݃݋ܮ െ ௜ேሻ቉ቋே௜ୀଵ  (10)  ܩ∆

The first item on the right is other factors’ change effects on the gross labor income share (set as	ܤ௚∆݃). The 
second item is the influence that the gross national income change exerts on labor income proportion (set as ܤ௒∆ܻ). The third item is the influence that the Gini coefficient variation exerts on labor income proportion (set 
as ܩ∆ீܤ). Each item divides ∆e	 then we can see the relative contribution rate of each relative factor to gross 
labor income share change. 

If we take difference to variables, we actually assumed the change of variable is slight. In the deduction process, 
items higher than the second order derivative such as ∆ܻ∆ܩ can be ignored. Therefore, we need to make sure 
that the variable rate is relatively small in practice. 

3. Empirical Analysis 

a. elasticity of capital-labor substitution and the estimation of labor income function’s parameter 

According to equation (1), the labor income function is	߱ ൌ  ଵ/ఙ. The elasticity of capital-labor substitutionݕܾ
and the parameter b can be estimated by using this function. We consider the situation that b changes over time 
while the σ is constant. That is	߱௧ ൌ ܾ௧ݕ௧ଵ/ఙ. Taking the logarithm to both sides, we get: ݊ܮሺ߱௧ሻ ൌ ሺܾ௧ሻ݊ܮ ൅ሺ1 ⁄ߪ ሻ݊ܮሺݕ௧ሻ, so we can set the panel regression model: ܮܥܰܫܴܧܲܰܮ௜௧ ൌ ܽ଴ ൅ ௧ߚ ൅ ܽଵܦܩܴܧܲܰܮ ௜ܲ௧ ൅  ௜௧ߝ
Where i refers to province, t refers to year, LNPERINCL୧୲ refers to log value of per capita income for worker, LNPERGDP୧୲ refers to value of per capita GDP, β୲ refers to period fixed effects, ε୧୲ refers to the random item, ܽ଴ ൅ ,Lnሺb୲ሻ	௧ refers to the estimation ofߚ ܽଵ refers to the estimation of 1 σ⁄ ; we then easily get: ܾ௧ ൌ ݁௔బାఉ೟，σ ൌ 1 ܽଵ⁄ . 3 

Provincial panel data from 1996 to 2010 are used for estimation. All nominal variables are adjusted by applying 
deflator (1996 is the basis year). All data are from the annual China Statistical Yearbook. EVIEWS6.0 software 

                                                        
3 In order to analyze the relationship between workers’ remuneration and gross national income, the income index of GDP 
per capita data uses both the income method and also gross national income.  Because the caliber is unified, the theoretical 
propositions are applicable for these data. The national income Y of the theoretical model is set to GDP of the income method. 
It will not be explained later. 
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was used to simulate the data; F test supports variable intercept model, and Hausman test supports fixed effects 
model. We use the generalized least squares method (EGLS) to deal with heteroskedasticity of the fixed effects 
model and sequence correlation. Results are shown in Table 1. 

 

Table 1. Estimation and test results 

Variable Coefficient 1996 1997 1998 1999 2000 

CONS 0.828332***(9.3639) 0.006057 0.009243 0.027402 0.027786 0.016322

LNPERGDP 0.832925***(87.1857) 2001 2002 2003 2004 2005 

Regulated R2 0.9691 0.032815 0.035404 0.027484 -0.04292 -0.10044

F statistics (P value) 938.6485***（0.0000） 2006 2007 2008 2009 2010 

observations 449 -0.10425 -0.11943 0.014841 0.089435 0.080452

 

From Table 1, we see that F-statistics is significant at the 1% level, and the constant term as well as the variation 
coefficient are also significant at the 1% level. Adjusted R2 is 0.9691, therefore the regression has high degree of 
fitting. We can easily get σ ൌ 1 ܽଵ⁄ ൌ 1.200588. The results of b୲ ൌ e௔బାఉ೟ is shown in Table 1. We can see 
that the constant elasticity of capital-labor substitution σ ൐ 1, therefore according to proposition 1, marginal 
labor income is decreasing. Further, According to proposition 3, we can see that the increase of Gini coefficient 
will decrease the national gross labor income and its share (and vice versa). Meanwhile according to proposition 
4, we can predict that the national labor income share is a decreasing function of gross national income.  

b. quantitative analysis of Gini coefficient effects on labor-share in GDP: regression method 

In order to test the above-mentioned results, according to propositions 3 and 4, we use Gini coefficient, GDP and 
the provincial panel data of workers’ income-share (1996-2010). Set the regression model as, ܧ௜௧ ൌ ܾ଴ ൅ ܾଵܫܰܫܩ௜௧ ൅ ܾଶܲܦܩܴܧ ௜ܲ௧ ൅ ௜ݑ ൅  ௜௧ߝ
Where i refers to province，t refers to year, E୧୲	refers to the proportion of workers’ remuneration in GDP, GINI୧୲ 
refers to Gini coefficient, PERGDP୧୲ refers to per capita GDP (income approach)4, u୧ refers to intercept effects, ε୧୲ refers to a random error term. The Gini coefficient is calculated by the provincial income grouped data5, the 
proportion of the remuneration for workers in GDP per capita is calculated by statistical data6, the data resource 
is the same as above-mentioned. F test supports the variable intercept model, and Hausman test supports the 
fixed effects model. Then we use the generalized least squares method (EGLS) to deal with heteroskedasticity of 
the fixed effects model and sequence correlation, the result is as follows: 

௜௧ܧ  	ൌ 	0.7294						 െ ௜௧ܫܰܫܩ0.5114 െ 3.05 ൈ 10ି଺ܲܦܩܴܧ ௜ܲ௧ 
         (37.50036***)   (-9.136724***)     (-8.810415***) 

“t” in brackets is test value, *** shows 1% significance level. F statistics is 27.024, probability p value is 0.0000, 
adjusted R2 is 0.67363, sample observation is 392. 

We can see that the regression coefficient of Gini coefficient is negative, which means the increase of the Gini 
coefficient will decrease the share of labor income. The per capita GDP is also negative, which means the 
increase of national income will decrease the share of labor income. Thus, propositions 3 and 4 are correct and 
the results above are reliable. 

c. quantitative analysis of Gini coefficient effects on labor’s share of GDP: method of difference 

Both changes in the Gini coefficient and changes in the national income will affect the labor income-share. What 
is the exact influence in China? According to the ratio of labor income and its share in GDP from 1996 to 2010, 
we can calculate the effects of change. Using the above-estimated labor income function as the micro-labor 
income function, we can calculate each parameter as shown in Table 2.  
                                                        
4 According to theoretical derivation, income shall be the gross national income. However, if we use the provincial panel data, 
the impact of population difference on gross income is very big, so we instead use per capita GDP to eliminate the influence 
of population difference. 
5 The Gini coefficient is calculated by using grouping resident income. 
6 Labor income in the GDP data uses the revenue method. Because there is the only provincial statistical yearbook data, this 
paper aggregates the provincial data. 
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Table 2. Year 1996-2010 variables 

 GDP 

C¥100 
million 

Labor 
income 

C¥100 
million 

labor 
share 

Urban 
gini Gc 

Rural 
gini Gr 

Residents 
gini G 

Parameter 
b 

Population 
N 

‘000 

1996 71177.0  36622.2  0.5145  0.2671 0.3229 0.3688 2.3034  1,223,890 

1997 76822.0 39521.6  0.5145  0.2807 0.3285 0.3690 2.3108  1,236,260 

1998 82765.2  43135.9  0.5212  0.2896 0.3369 0.3765 2.3531  1,247,610 

1999 89186.6  45675.3  0.5121  0.2989 0.3361 0.3894 2.3540  1,257,860 

2000 98279.3  49477.0  0.5034  0.3125 0.3536 0.4073 2.3272  1,267,430 

2001 107865.8 54038.3  0.5010  0.3259 0.3603 0.4197 2.3659  1,276,270 

2002 119324.1  59595.3  0.4994  0.3861 0.3646 0.4501 2.3720  1,284,530 

2003 133087.2  65905.9  0.4952  0.3973 0.368 0.4615 2.3533  1,292,270 

2004 150777.6  70968.3  0.4664  0.4057 0.3692 0.4627 2.1933  1,299,880 

2005 170335.6  75833.5  0.4452  0.4116 0.3751 0.4663 2.0707  1,307,560 

2006 197432.7  85633.2  0.4337  0.4078 0.3737 0.4681 2.0628  1,314,480 

2007 240043.7  95392.5  0.3974  0.4035 0.3730 0.4691 2.0318  1,321,290 

2008 262678.4  123778.9  0.4321  0.4121 0.3800 0.4718 2.3237  1,328,020 

2009 302538.8  141039.6  0.4662  0.4059 0.3900 0.4713 2.5037  1,334,500 

2010 350388.6  157711.1  0.4501  0.3990 0.3847 0.4613 2.4813  1,340,910 

Note: GDP and labor income are both regulated based on Calm base price index in 1996 

 

Where b is a parameter in above-estimated micro-labor income function. GDP is the gross national income. The 
remuneration for workers YL and the population N are from China Statistical Year book in every year. The labor 
share e is the proportion of remuneration for workers in GDP7; Gini coefficient (G) is calculated by using urban 
Gini coefficient (Gc) and rural Gini coefficient (Gr) with weighting method (Chen, 2002; Zhou, 2009)8. The data 
of Gc and Gr are from the NBS. 

According to equations (9) and (10), we use C++ writer and Visual C++ 6.0 compiling software to calculate the 
absolute contribution and relative contribution of the effects that each factor variation exerts on the national labor 
income and its share, as shown in Table 3 and Table 4. The main calculation error is illustrated in Table 5. 

 

Table 3. Influence of various factors on the national labor income changes 

 ݃∆௚ܣ 

C¥100 
million 

 ܻ∆௒ܣ

C¥100 
million 

 ܩ∆ீܣ

C¥100 
million 

  ܮܻ∆

Total 

C¥100 
million 

 (%) ܮܻ∆/݃∆௚ܣ
 (%) ܮܻ∆/ܻ∆௒ܣ

(%) ܮܻ∆/ܩ∆ீܣ

1996-1997 106.2 2423.2 -2.8 -2.8 4.20 95.91 -0.11 

1997-1998 731.3 2530.2 -111.5 -111.5 23.22 80.32 -3.54 

1998-1999 16.3 2747.8 -214.6 -214.6 0.64 107.78 -8.42 

1999-2000 -514.5 3832.8 -334.6 -334.6 -17.24 128.46 -11.21 

                                                        
7 The date of workers’ compensation and labor's share shown here is to compare with the calculated value of the theoretical 
model and judge the accuracy of the models. 
8 The calculated formula is:	G ൌ pୡଶሺuୡ u⁄ ሻGୡ ൅ p୰ଶሺu୰ u⁄ ሻG୰ ൅ pୡp୰|uୡ െ u୰|/u. Where	G, Gୡ, G୰ is gross, urban and rural 
Gini coefficient; pୡ, p୰ is the proportion of urban and rural population, uୡ, u୰ is the per capita income in urban and rural 
areas; and u is the per capita income of residents. This method was proposed by Sundrum (1990). 
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2000-2001 800.4 3910.4 -267.2 -267.2 18.01 88.00 -6.01 

2001-2002 136.6 4661.6 -756.7 -756.7 3.38 115.34 -18.72 

2002-2003 -448.0 5455.6 -348.7 -348.7 -9.62 117.10 -7.48 

2003-2004 -4176.8 6802.5 -41.7 -41.7 -161.64 263.26 -1.61 

2004-2005 -3553.3 6867.6 -130.1 -130.1 -111.59 215.68 -4.09 

2005-2006 -252.0 8795.2 -69.0 -69.0 -2.97 103.79 -0.81 

2006-2007 -1126.9 13442.8 -43.5 -43.5 -9.18 109.54 -0.35 

2007-2008 12459.8 6809.8 -136.8 -136.8 65.12 35.59 -0.72 

2008-2009 8274.6 13504.2 31.6 31.6 37.94 61.92 0.14 

2009-2010 -1159.3 17077.0 764.8 764.8 -6.95 102.36 4.58 

1996-2008 calculated 4179.1 68279.5 -2457.1 70001.57 5.97 97.54 -3.51 

2008-2010 calculated 7115.4 30581.2 796.3 38492.94 18.48 79.45 2.07 

1996-2010 calculated 11294.5 98860.7 -1660.7 108494.5 10.41 91.12 -1.53 

 

Table 4. The impact of various factors change to the national labor income share 

 ݃∆௚ܤ 

 

 ܻ∆௒ܤ

 

 ܩ∆ீܤ

 

Total ∆݁ 

 (%)݁∆/݃∆௚ܤ

 (%)݁∆/ܻ∆௒ܤ

 (%)݁∆/ܩ∆ீܤ

1996-1997 0.00090 -0.00410 -0.00002 -0.00323 -27.76 127.04 0.72 

1997-1998 0.00571 -0.00396 -0.00087 0.00088 650.97 -451.76 -99.20 

1998-1999 0.00012 -0.00400 -0.00156 -0.00543 -2.18 73.54 28.63 

1999-2000 -0.00346 -0.00517 -0.00225 -0.01088 31.80 47.52 20.68 

2000-2001 0.00489 -0.00479 -0.00163 -0.00153 -318.65 312.27 106.38 

2001-2002 0.00076 -0.00520 -0.00421 -0.00865 -8.78 60.13 48.66 

2002-2003 -0.00225 -0.00550 -0.00175 -0.00951 23.69 57.87 18.44 

2003-2004 -0.01883 -0.00615 -0.00019 -0.02517 74.81 24.44 0.75 

2004-2005 -0.01414 -0.00548 -0.00052 -0.02014 70.21 27.22 2.57 

2005-2006 -0.00089 -0.00621 -0.00024 -0.00735 12.09 84.61 3.31 

2006-2007 -0.00342 -0.00819 -0.00013 -0.01175 29.14 69.73 1.13 

2007-2008 0.03114 -0.00341 -0.00034 0.02739 113.72 -12.47 -1.25 

2008-2009 0.05670 -0.01856 0.00022 0.03836 147.83 -48.39 0.56 

2009-2010 -0.00690 -0.02038 0.00455 -0.02273 30.35 89.67 -20.02 

1996-2008 calculated 0.00052 -0.06218 -0.01372 -0.07538 -0.69 82.49 18.20 

2008-2010 calculated 0.04980 -0.03894 0.00477 0.01563 318.67 -249.17 30.50 

1996-2010 calculated 0.05032 -0.10112 -0.00895 -0.05975 -84.23 169.25 14.98 

 

According to the calculation error in Table 5, the relative error in different periods between the calculated value 
statistics of the labor income and its share is around 10%. Generally speaking, the model is accurate. The error is 
mainly from the labor income function estimation error9; besides, the Gini coefficient calculation may also have 
some error element. 

                                                        
9 As the data in this paper uses a time-fixed effects model based on provincial panel data to estimate the change of the 
intercept, so there is a certain element of error. The most viable option would be to use annual micro-data for the calculation. 
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From Table 3 and Table 4, we can see that the Gini coefficient changes exert effect on the national labor income 
and the share negatively. That means the Gini coefficient increase (decrease) will cause the decrease (increase) in 
the gross national labor income and its share.10 This result is in agreement with our theoretical propositions. 
From 1996-2010, the Gini coefficient of residents in China increased from 0.3688 to 0.4613, which caused a 
decline in national labor income by C¥166.07 billion (1996 constant, similarly hereinafter) and the national labor 
income share dropped by 0.895%. The contribution rates of Gini coefficient changes to the national labor income 
and its share is -1.53% and 14.98% respectively.11 

 

Table 5. Calculated value and the absolute error and relative error of statistics 

 Labor 

income 

change - 

statistics 

C¥100 

million 

Labor income 

change - 

calculated 

C¥100 million

  

Absolute 

error 

C¥100 

million 

 

Relative 

error 

 % 

 

Labor share 

of GDP 

change - 

statistics 

Labor share 

of GDP 

change - 

calculated 

Absolute 

error 

Relative

error 

1996-2008 76881.1 70001.6 -6879.5 -8.95 -0.0824 -0.0754  0.0070 -7.25 

2008-2010 44207.6 38492.9 -5714.7 -12.93 0.0180 0.0156  -0.0024 -8.55 

1996-2010 121088.7 108494.5  -12594.2 -10.40 -0.0644 -0.0597  0.0047 -13.19

 

Looking from the different periods, in 1996-2008, the Gini coefficient in China gradually increased from 0.3688 
to 0.4613. During this period, the Gini coefficient change resulted in the decrease of national labor income by 
C¥245.71 billion and the labor share fell 1.372%. Its contributions to the national labor income proportion 
changes were -3.51% and 18.20% respectively. The Gini coefficient decreased from 0.4718 to 0.4613 in the 
period of 2008 to 2010. During this time, the Gini coefficient changes led national income to increase by 
C¥79.63 billion and labor share to increase by 0.47%. The relative contribution rates are 2.07% and 30.5% 
respectively. 

The effect that the Gini coefficient imposed on the national labor income share is shown in Figure 2. The Gini 
coefficient shows the inverted U-shaped characteristic and the real labor proportion shows the U-shaped 
characteristic (the two vertices appear in 2007/2008). Note that this influence is negative. If we only consider the 
factor of the Gini coefficient change, the labor income share would show the U-shaped characteristic.12 This 
means that the Gini coefficient change is also a significant influence factor for labor share’s U-shape 
characteristic.  

 

                                                        
10 This is simply the influence of the Gini coefficient. The change of national labor income and the proportion should also 
consider other factors. 
11 The contribution rate for each factor is defined above, the two relative contribution sizes are different, so they are not 
comparable. 
12 The actual labor share in 1996 is used as a benchmark. The labor share trend assumes annual changes after 1996 are 
affected by the Gini coefficient change (other factors being fixed). 
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Figure 2. The gini coefficient and the change of the labor share 

 

4. Conclusion 

This paper assesses the labor income share in China from the perspective of income differences through both 
theory and practice. The main work consists of three aspects.  

First, we deduced the condition of individual marginal labor income decreasing through a neoclassical 
production model and constant elasticity of substitution production function. The condition is that the elasticity 
of capital-labor substitution is greater than 1. By estimating actual elasticity of capital-labor substitution in China 
based on provincial panel data from 1996 to 2010, we confirm that this substitution elasticity is greater than 1, 
which means that marginal labor income for workers in China is decreasing.  

Second, by using the Lorenz curve function of income distribution based on the classical Pareto income 
distribution, we established a national gross labor income function incorporating the Gini coefficient. We find 
that the decreasing marginal labor income is explained by the incorporation of the Gini coefficient decrease 
national gross labor income and its proportion. It shows that the increase of the Gini coefficient is a significant 
factor in the national labor income and the decline of labor’s share in China.  

Third, by using the national gross labor income function, we built a metering method to calculate the effect that 
Gini coefficient variation exerts on national gross labor income and its share. Then we utilized this method to 
disaggregate labor income and its share in China annually. The results show that the 15% decline of national 
labor income share from 1996 to 2010 is explained by the addition of the Gini coefficient. The Gini coefficient 
increase from 1996-2008 led to a labor share increase of 1.37%. The Gini coefficient decline from 2008-2010 led 
to a labor share increase of 0.47%. The Gini coefficient ‘inverted U’ type characteristics can partly explain 
U-shaped characteristics in the evolution of labor’s share of GDP. 

We proposed a new perspective for studying China’s labor income-share, which can help expand the theoretical 
horizon. Also, the national labor income function with Gini coefficient and the approaches for measuring the 
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influence exerted by the Gini coefficient on national labor income share are innovative. These theoretical and 
empirical innovations are valuable for further research in this field. In application, we showed that income 
difference changes can help explain changes in labor’s income-share.  

At present, China’s labor income and its share could increase if  

 capital markets were improved 

 household registration system (hukou) were reformed 

 regional protectionism and the urban-rural divide were broken 

 national marketisation levels were improved 

 production factors flowed more freely 

 the wealth gap were to shrink  

Considering the Gini coefficient in calculations of China’s labor income-share could contribute to more equitable 
marketization and perfection of economic systems and mechanisms in China. 
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