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Abstract:A historical review of the relationship between sex ratios and structural changes in economic 
development in China reveals two underlying determinants influencing gender equality: the 
acceleration of technological advancements as the pushing force, and the process of urbanization as 
the pulling power. The agricultural mechanization liberated labour force from the countryside to cities 
and towns, where the secondary and tertiary industries attracted the migrant workers at higher rates of 
remuneration. A 2SLS regression is run in this paper where the agricultural mechanization rate is 
introduced as an instrument variable and the rate of urbanization is employed as an independent 
variable, significant causality is shown between urbanization and the degree of gender balance. 
However, the old-patterned urbanization is stagnant under the interior dual structure, and the room for 
rural labour migration is being limited by aging and eroded by the soaring housing price. China is 
stepping into a critical stage where new urbanization strategy is being implemented and new 
technologies need to push forward the economy sustainably as a driving engine. New technologies 
enable women to break out of the physiological and physical limitations, and they can play key roles 
in the equalization of public services to promote the new urbanization with endowments of carefulness, 
tenderness and patience. More diversified and flexible opportunities should be offered to women under 
the “Green Development” concept. 

1 INTRODUCTION 

Missing women, a term coined by Sen (1990) in 1990s, is referred to as the disappearance of females 
demographically with artificial interference in child birth or premature death due to gender preference, 
on the assumption that the sex ratio, which is mathematically defined as the number of males per 100 
females to measure the degree of gender discrimination, follows a similar pattern in developing 
economies to that of developed countries.  

According to an earlier research, the number of missing women in China is estimated to be 44 
million, comprising about 44% of the total number in Asia and North Africa (Todaro, M.P. and Smith, 
2015). The gender inequality will not only reduce the marriage rate, but also undermine the root of an 
economy in the long run. Wei and Zhang（2009) propose that Chinese parents are pressurized to 
increase household savings to purchase houses, in order to gain a relative advantage for their sons in 
the imbalanced marriage market. This gender disparity constitutes a structural factor of high saving 
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rates, which proves to be a main contributor of housing bubbles and financial crisis due to the 
depression of long-term interest rates (Greenspan, 2009).  

Existing literature has made extensively research on this issue from social, cultural, 
demographical and even medical perspectives. This paper is dedicated to explain underlying 
determinants from an economic perspective and propose relevant policy suggestions. 

2 REVIEW OF PERSPECTIVES ON MISSING WOMEN 

2.1 Socio-cultural norms 

Many papers assert that the entrenched social and cultural tradition of raising sons to support the 
elderly leads to the prejudice against females who were assumed to be less instrumental in farming 
and family support (Jayachandran, 2015; Li & Conney, 1993). However, they disregard the fact that it 
is the economic foundation that determines superstructure. The socio-cultural norms mirrored the 
weakness in safety net of social security system, which stemmed from the insufficiency of funds 
fundamentally. This is a public finance problem, and is essentially a synthetic product of the vicious 
spiral among the severe backwardness of agriculture: the less developed agriculture, the more labour 
force tied up in the countryside, and the more distorted sex ratio. 

2.2 Demographic views 

Another interpretation is the impact of China’s strict one-child policy. However, the historical sex 
ratios were even higher prior to the introduction of this policy. It is a truth that the strict implementation 
of one-child policy from 1980, compounded with the improvement in detection of foetal gender by 
ultrasound scan, exacerbated the female deficit in China. But technically this is only a catalyst added 
to the aforementioned fundamental economic reasons: Since families would be seriously punished 
(pecuniary penalty or even compulsory laid-off if employed by state-owned organizations) in violation 
of the national policy, to make the punishment cost-effective, most families tried to ensure that the 
only child they were entitled to have, or the other child in cases of the second pregnancy, should be a 
son. In many cases, this desire was fulfilled through sex-selective abortion (Hesketh at al, 2011). 

2.3 A medical perspective 

Oster (2015) explained the higher sex ratio at birth in China from an epidemic point of view. She made 
a cross-country analysis of the relationship between prevalence rate in HBV (Hepatitis B Virus) and 
share of male at birth from 1960-1997, presuming that 75% of missing women in China, where the 
HBV prevalence rate had been the highest in the world within that period, could be attributed to the 
infection of this virus. This hypothesis is vulnerable for lack of medically supportive evidence. In 
addition, both the sex ratio and the sex ratio at birth have been remaining at a relatively high level 
since the widespread introduction of vaccination of HBV in 1992 and a universal prevalence has been 
totally free of charge since 2002. The high infection rate in HBV was an outcome of poor medical 
conditions in grinding poverty, especially in rural areas where many children often shared one syringe 
needle without sterilization, and was a concurrence in the backward economy. For instance, the 
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consumption of meat was low in the countryside during that period, which was also statistically 
correlated with the shortage of women, it cannot be simply deduced that it is the intake of meat that 
determines the magnitude of missing women. 

3 A NEW EXPLANATION FROM AN ECONOMIC PERSPECTIVE 

3.1 Conceptual framework 

China has been historically an agricultural country with a large portion of population in the rural areas, 
which is consistent with the degree of urbanization and industrial structure. As indicated in Figure 1 
and 2, although the sex ratios fluctuated during some short periods, they declined over time with an 
overall trend in the opposite direction of the urbanization rates. The constitution of primary industry 
was over 20% of GDP before 1992, while the composite rate of agricultural mechanization was below 
22%. The harshness and heavy load of manual labour called for a high mass of male labour force, 
which established the superior status of men in a family, hence relatively high sex ratios. 

 

 
Figure 1: Sex Ratio, Urbanization Rate and Agricultural Mechanization Rate in China 

Note: Data for composite rate of agricultural mechanization is not available before 1992. 

Source: China National Bureau of Statistics. China Agricultural Machinery Industry Yearbook 1993-2019 
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Figure 2: Sex Ratio at Birth and Industrial Structure  in China 

Source: China National Bureau of Statistics.  

A historical review of the relationship between gender equality and structural changes in 
economic development in China reveals that there are two underlying factors improving the sex ratio: 

One is the “Pushing Force”. With the advancements in science and technology, especially since 
the southern tour of Mr. Deng Xiaoping in 1992, the composite rate of agricultural mechanization 
accelerated, releasing more labour force out of the primary industry into the second and tertiary 
industries, especially pushing forward the progressive growth of tertiary industry, which became 
dominant in the component of GDP after 2013 and reached 51.56% in 2018. During that period the 
sex ratios have been declining accordingly.  

The other is the “Pulling Power”. The vast migrant workers from rural areas were attracted to 
cities and towns where the secondary and tertiary industries offered them with higher rates of 
remuneration. As shown in Figure 3, the urbanization rates rose steadily in tandem with the penetration 
of mechanization, amounting to 60% approximately in 2018. And in this course, the real estate industry 
developed quickly as a backbone, with the proportion of the value-added to GDP rose from 4.0% in 
1998 to 7.03% in 2018, exerting significant pulling effects on upstream and downstream industries 
along the real estate-related industry chain. Nevertheless, serious side-effects have been produced 
simultaneously.  

 

0

20

40

60

80

100

120

108
110
112
114
116
118
120
122
124
126

2004
2005

2006
2007

2008
2009

2010
2011

2012
2013

2014
2015

2016
2017

Primary Industry Secondary Industry

Tertiary Industry Sex Ratio at Birth



SSH, 2020, Volume 11 
http://paper.ieti.net/ssh/index.html      
DOI: http://dx.doi.org/10.6896/IETITSSH.202012_11.0003 
 

 39 

 

Figure 3. Sex Ratio, Urbanization Rate and the Proportion of Value-added in Real Estate to GDP  

 Source: China National Bureau of Statistics.  

 

 

 

 

 

 

 

Figure 4: Relationship among agricultural mechanization, urbanization and sex equality 

3.2 Statistical evidence 

Two scenarios are discussed as below: 

Scenario 1.  

Sex ratio is estimated to be affected by urbanization rate using OLS estimation.  

𝑠𝑒𝑥	𝑟𝑎𝑡𝑖𝑜� = 𝛽y + 𝛽z𝑢𝑟𝑏𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑒� + 𝛽2𝑡 + 𝑢�                          (1) 

Since urbanization rates grow constantly, a variable “t” is added as linear time trend to take all 
unobserved factors affecting sex ratios into account in order to avoid the spurious problem. 
Nevertheless, urbanization rates could be endogenous if important variables with indirect causal effect 
on sex ratio are neglected, causing estimators to be biased.  
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Scenario 2.  

Sex ratio is estimated to be affected by urbanization rate, which in turn can be explained by 
technological progress in rural area, specifically the agricultural mechanization, measured in number 
of large and medium sized tractors (10, 000 units) as proxy variables, using 2SLS estimation.  

𝑠𝑒𝑥	𝑟𝑎𝑡𝑖𝑜� = 𝛽y + 𝛽z𝑢𝑟𝑏𝑎𝑛𝚤𝑧𝑎𝑡𝚤𝑜𝑛	𝑟𝑎𝑡𝑒�� +𝛽2𝑡 + 𝑢�                        (2) 

𝑢𝑟𝑏𝑎𝑛𝑧𝑖𝑎𝑡𝑖𝑜𝑛	𝑟𝑎𝑡𝑒� = 𝛼y + 𝛼z𝑚𝑒𝑐ℎ𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛� + 𝛼�𝑡 + 𝑣�                        (3) 

Since the time trend is factored in, agricultural mechanization is unlikely to be correlated with 
error terms from an economic perspective. Besides, agricultural mechanization should be highly 
correlated with urbanization rates in the light of economic theory. Therefore, agricultural 
mechanization could be introduced as an instrument variable of urbanization rate.  

The regression results are shown in Table 1. Specifically, 

Equation (1) estimates the effectiveness of urbanization rate on sex ratio without considering time 
trend. It reflects that when urbanization rate increases by 1%, sex ratio would decrease by 0.02 at 1% 
significance level.  

Equation (2) considers time trend based on equation (1), whereas neither coefficient is statistically 
indistinguishable from zero except the intercept.  

Equation (3) attempts to judge whether agricultural mechanization, along with urbanization rate, 
has a direct causal effect on sex ratio. It demonstrates the effectiveness (-0.003) is quite negligible, 
despite the statistical significance at 10% significance level. 

Equation (4) and (5) demonstrate agricultural mechanization is positively correlated with 
urbanization rate regardless of the time trend. 

Equation (6) and (7) are built based on equation (4) and (5) respectively. Both estimators of 
urbanization rate are lower than corresponding estimator in (1). When considering time trend and 
holding it fixed, one percentage increase in urbanization rate could decrease sex ratio by 0.24 at 5% 
significance level, which has a larger effect on promoting gender equality.  

However, the Durbin-Wu-Hausman test of equation (7) states p-values are 0.06 (Durbin chi 
square) and 0.08 (Wu-Hausman F-test) respectively, showing that in cases of large samples, when the 
density of urban population is gradually saturated, the urbanization rate will level off, and OLS is 
preferred to 2SLS, suggesting the sex ratio will decrease at the early stage of development but will be 
eventually approaching to a steady state.   

Table 1: OLS and IV Estimates of the Effects of Urbanization and Agricultural Mechanization on Sex Ratios 
 

Sex Ratio Urbanization Rate Sex Ratio 
 

(1)  OLS (2) OLS (3) OLS (4) 1st (5) 1st (6) IV (7) IV 
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Urbanization Rate -0.02*** 

(0.01) 

0.08 

(0.08) 

0.009 

(0.02) 

  
-0.04*** 

(0.01) 

-0.24** 

(0.12) 

Number of Large 
and Medium Sized 
Tractors (10, 000 
units) 

 
 
 

-0.003* 

(0.001) 

0.05*** 

(0.006) 

0.01*** 

(0.006) 

 
 

 

T (Time Trend) 

 
-0.11 

(0.09)  

 
 

0.89*** 

(0.03) 

 
0.22* 

(0.12) 

Constant 106.52*** 

(0.4) 

105.11*** 

(1.17) 

106.29*** 

(0.36) 

26.09*** 

(2.48) 
 

12.35*** 

(3.96) 

107.47*** 

(0.56) 

109.98*
** 

(1.71) 

Observations 41 41 19 19 19 19 19 

R2 0.12 0.12 0.36 0.79 0.99 0.27 0.30 

Notes:  

Standard errors in parentheses. *p<0.10, **p<0.05, ***p<0.01.  

Sex ratio represents number of males when female population equals 100. Urbanization rate is 
measured in urban population/total population. Agricultural mechanization is measured in number of 
large and medium-sized tractors (10, 000 units) as a proxy.  

In column (1), the samples include all observations during 1978-2018. In column (2)-(6), the 
samples include partial observations where the numbers of large and medium tractors are available. 
Time trend takes account of all omitted variables which affect sex ratios and urbanization rates.  

Source: Chinese Statistics Yearbook, National Bureau of Statistics.    Conclusions and implications 

4.1 Technological advancements and urbanization greatly matter 

In the World Development Report 2012 (World Bank, 2011), gender equality is described as “smart 
economics”, it improves economic efficiency, enhances productivity and enriches other development 
outcomes. The technological advancements in agriculture in China, in the form of mechanization, 
reduced the reliance on physical power in the production process, mitigating the physiological 
weakness of women and narrowing the gender difference in the labour market. The migrant labour 
force, with the development of the second and tertiary industries, integrated into the urbanization, 
which tremendously improved the sex balance in turn. The pushing force and the pulling power jointly 
and notably changed the situation of gender discrimination in China despite the persistence in some 
areas. 

4.2 New challenges 
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The pace of transformation of gender equality in China has been astonishing. However, new challenges 
are emerging:  

The old-patterned urbanization is stagnant under the interior dual structure in urban areas where 
the public services are seriously unequal (Peng, 2013). Few rural migrant workers have official 
permanent residence permit, mostly regarded as second-class citizens without parity of citizenship 
treatment in terms of social medical care, employment opportunities and children’s education etc. 

The room of rural labour migration is being limited by shrinking surplus labour force, 
handicapped by aging tendency of population, and eroded by soaring housing price. The supply of 
labour force to non-agricultural industries is beginning to slow down. 

The price of real estate has deviated seriously from the fundamentals and reduced the allocation 
efficiency of resources. And the real estate-driven economic development path is no longer sustainable. 

Insufficiency of new technological innovations as an effective driving engine to push forward the 
economy in a balanced manner. 

4.3 Where to go 

Qian (2008) pointed out that the relative composition of female income in their families has profound 
effect on gender equality, which could be achieved through the development of women-advantaged 
industries. China is now implementing the New Urbanization Strategy in which the equalization of 
public services, including education and training, medical care and social security etc, is critical to 
improve gender equality (see Figure 5). Females are endowed with advantageous qualities such as 
carefulness, tenderness and patience, and deserve more exposure to these fields. 

 

 

 

 

 

 

 

 

 

 

Figure 5.  Sex Ratio at Birth and Proportions of Emerging Industries  to GDP in China 

Source: China National Bureau of Statistics. 
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Additionally, science and technology have become the driving force to promote the 
environmentally, socially and economically sustainable development. The emerging technologies, 
differing from those previously used in agriculture and large-scale industries, are discrete and 
distributed, such as information technology, biotechnology and new energy technology (OWSD, 2017), 
create diversified opportunities for the female. For instance: 

The internet technologies enable women to get rid of the constraints of time and space, and take 
up more flexible job positions, such as online sales in Taobao Shop or Jingdong Mall. They can also 
carry out online learning, teaching, training and other social activities via the platform of WeChat, 
Tencent QQ or Tencent Meeting5. Those online sales and services grew dramatically over the past few 
year, and have solved the employment issues for a large number of women.  

Women are more affectionate toward the nature, more concerned with the environment, hence 
more enthusiastic about the application and promotion of the biotechnology and new energy 
technology. 

Females are more conscientious, inclusive and sympathetic, and as mothers, deeply influential on 
the next generation. They should be offered more opportunities in socially and politically important 
positions on a level playing field, especially in the decision- making about environmental awareness 
and eco-friendly policies.  

These policy suggestions, if adopted and implemented properly, will create a virtuous circle 
between progressive gender equality and sustainable green development. 
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