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Abstract

Natural rubber on the world market has had small increases in demand and big increases in
supply. Therefore, demand and supply are imbalanced and this impacts the natural rubber
price of the world market causing a decline. This study aimed: (1) to develop de-mand and
supply models to predict the world natural rubber quantity using simultaneous equations;
(2) to predict all explanatory variables in the demand and supply models using the simple
moving average technique; and (3) to estimate the equilibrium quantity and price for world
natural rubber during 2017e2026. First, in the demand model, there was a positive
relationship of the explanatory variables of world natural rubber production quantity,
synthetic rubber price, percentage year of year (%YOY) of gross domestic product (GDP),
and the exchange rate, while the negative relationship variable was natural rubber price. In
the supply model, the positive relationship variables were natural rubber price, mature
area, rainfall, and crude oil price, while the negative relationship variables were world
natural rubber stock and urea price. Second, the predicted variables indicated that
production, %YOY of GDP, exchange rate, amount of stock, and the mature area tended to
gradually increase, while the synthetic rubber price, urea price, rainfall, and crude oil price
tended to slowly decrease from 2017 to 2026. Finally, the equilibrium quantity forecast
tended to gradually increase from 953.75 to 957.15 thousand tonnes, and the equilibrium
price tended to fluctuate and decrease from 169.78 to 162.05 thousand yen from 2017 to
2026. Consequently, this study may be helpful to the governments of the world's impor-
tant natural rubber producing countries to plan policies to reduce natural rubber pro-
duction costs and stabilize the natural rubber price in the future, such as by setting suitable
areas of world natural rubber plantation in each country, and defining appropriate and
sustainable alternative crop areas in each country.

© 2017 Kasetsart University. Publishing services by Elsevier B.V.

Introduction

The natural rubber market of the world is primarily
concentrated in China, Europe, India, USA, and Japan,
respectively, which were the top five countries of natural
rubber consumption in 2015 (International Rubber Study
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Abstract

Reported findings on female education equity and development in China seem to 
diverge with one another especially with quantitatively national reported data.  
The questionable claim that [female education inequality in China is gendered and 
practised procedurally and substantively]—is examined using a quantitative synthesis 
based on the MoE and NBSC databases between 2009 and 2016. The generated 
outcome showed convergence evidencing covert gender inequality represented by 
power and authority under representation as compared to the relative gaps between 
females and males—attributed to a number of factors like population difference. Hence, 
the presented data and arguments credit the presence of covert gender inequality vice 
versa overt gender equality—discrediting the presence of procedural and substantive 
gender inequality. Put together, female education equity and development is 
undoubtedly relative.
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Introduction

There is no doubt about the intentions of the Chinese 
government to achieve equal access to education for both 
females and males. The Outline of China’s National Plan for 
Medium and Long-term Education Reform and Development 
2010–2020 (hereafter The National Plan) states clearly 
“making equal access to education” as “a basic state policy” 
which “always has been a government responsibility, but it 
cannot be done without concerted public efforts” (Ministry of 
Education, People’s Republic of China, 2010, p. 8). Conversely, 
Gul and Lu (2011, p. 151) state “a number of socioeconomic 
problems related to education still exist” including “gender 
imbalances in educational opportunities”. Further, it is argued 
that women education has been “primarily a means to 
modernize the role of virtuous wives and mothers in the
service of family harmony, social order and national prosperity” 

(Chiu, 2016, p. 134). The emerging conflict among these views: 
the National Plan, the educational statistics reported by the 
Ministry of Education (MoE) and National Bureau of Statistics 
of China (NBSC), the conducted research by Chinse researchers 
(insiders), and the conducted research by non-Chinese 
researchers (outsiders)—could possibly allow generating  
a unique output about the female education development  
in China controlled by divergence, convergence, divergence by 
degree and uniqueness among the reported findings by the 
above four sources. We approach gender education in this 
paper where it could be either overtly or covertly equal. In the 
former it is quantitatively realised through equal numbers for 
men and women in all educational sectors and levels. In the 
latter, it is realised through authority. In this regard, Unterhalter 
(as cited in Fennell & Arnot, 2007, p. 31) asserts “many 
continue to see the achievement of gender equality simply in 
securing equal numbers of girls and boys” in comparison to the 
realisation of gender equality “through policy that is deeply 
compromised by the inequalities of economic and political 
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power”. It should be also noted that the factors impacting 
female education could be attributed to other factors including 
but not limited to population difference which is not within the 
scope of this study.

Literature Review

 Gender inequality is still a major issue in developing 
countries with variable levels ranging from highest in the 
Middle East and Africa, moderate in South Asia countries and 
average in Asia Pacific and East Asia. Although China is not 
reported among the low level countries, it was not reported 
among the countries establishing “women-only” universities; 
although they have done so (e.g. China Women’s University, 
established in 1949) (Lee as cited in Neubauer, Shin, & Hawkins, 
2013, p. 166). In China, “the appearance of public schools for 
girls during the last decade of the Qing dynasty represents one 
of the most dramatic social and cultural changes of the period” 
(Bailey, 2007, p. 34). The first admission to Chinese girls in 
universities was in 1919 and the first girls’ school, in 1998 
(Bailey, 2007). It is also asserted “women did not become part 
of the mainstream education system until the last sixty years” 
due to the Confucian ideology (Liu & Carpenter, 2005, p. 266) 
and only “when the entire population becomes conscious 
about gender discrimination and willing to share wealth, 
power, and opportunity, women’s education will be 
accomplished to its full extent” (Liu & Carpenter, 2005, p. 280). 
Historically certain ethnic groups were discriminated in China 
such like “Kazakhs in Xinjiang, China” (Hakim as cited in Joseph, 
2007, p. 235) or being generally treated as goods for selling and 
slavery in the whole country until 1949—being internationally 
illegal (Reid as cited in Joseph, 2007, p. 504). Missionary 
schools themselves were enhancing the traditional view of 
women as housewives “the primary motivation for establishing 
these early schools was to train girls to serve as the future 
wives of Chinese pastors” (Bailey, 2007, p. 12). If not, they were 
then religion biased leading to a social parity in a society like 
China where religion has no role to play “…as Bible women” 
(Bailey, 2007, p. 12). Additionally, a study on the impact of 
protestant missionary girls education in north China between 
1872 and 1924 added about missionary schools “leave[ing]  
a lasting impression on education for girls in China” (Lear, 
2009, p. ii).

The Present Study

 We examined the claim that female education inequality  
in China is (not) practised procedurally and substantively 
through the following hypotheses:
 H0/Ha: There will be (no) statistically significant difference 
in (educational attainment) for:
 1. …the total number of higher education, senior 
secondary education, junior secondary education, primary, 
special, correctional and preschool educations—variables 
between 2009/2010 and 2015/2016 at a 7-year interval; and
 2. …the total number of female personnel for higher 
education, junior and secondary educations, primary, special, 
correctional and preschool educations between 2009/2010 
and 2015/2016 at a 7-year interval. 

Methodology

Sample 

 The study is mainly based on secondary data analysis.  
That said, our theoretical population are female education 
population; the study population is female education 
community in China; the sampling frame includes all types of 
female students and staff at all educational levels; and the 
sample includes educational attainment as in total numbers of 
enrolled students in the higher education, school education, 
preschool, special, and correctional educations along with 
female educational personnel between 2009/2010 and 
2015/2016. Thus, with the above retrieved data, we aim to 
synthesise the development of female education in China 
between 2009/2010 and 2015/2016 with reference to the 
National Plan. Although these examined variables and used 
indicators might help examining our claim, the output remains 
limited to the quantitative features of female education equity, 
other than the quality of these indicators which should be 
examined more closely though different research methods. 

Measures

 The researchers used unobtrusive measures, namely, 
secondary analysis of census bureau data to examine the 
proposed hypotheses on female education development in 
China between 2009/2010 and 2015/2016 with reference to 
the National Plan 2010–2020. 

Design

 A non-experimental design is used; it can be depicted in 
notational form as: 
 X1 O1     X2 O2     X3 O3     X4 O4     X5 O5     X6 O6     X7 O7
 where:
 X = the unobtrusive measure (i.e., census data for 7 years, 
each (X) for one year)
 O = female education in China between 2009 and 2015 
(MoE) and 2010 and 2016 (NBSC), each (O) for one year
 With reference to the above design, it is assumed that it  
will be possible to refute or consolidate the claim that female 
education inequity is practiced procedurally and substantially 
in China. Although the design is quantitative and the above 
claim requires qualitative evidence too, the proposed 
hypotheses should help generating quantitative-based 
implications in regard to the above claim. 

Procedure 

 In December 2017, we used two official websites to access 
data about female education in China, namely, the Website of 
the Ministry of Education (http://en.moe.gov.cn/) and National 
Bureau of Statistics of China (http://www.stats.gov.cn/
english/). The generated data was based on screening the 
available data which provides male to female data of all the 
educational levels in the case of the first website. After checking 
the second website, it was observed that different variables 
could be generated about female education, and for this reason, 
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female education could be attributed to other factors including 
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Literature Review

 Gender inequality is still a major issue in developing 
countries with variable levels ranging from highest in the 
Middle East and Africa, moderate in South Asia countries and 
average in Asia Pacific and East Asia. Although China is not 
reported among the low level countries, it was not reported 
among the countries establishing “women-only” universities; 
although they have done so (e.g. China Women’s University, 
established in 1949) (Lee as cited in Neubauer, Shin, & Hawkins, 
2013, p. 166). In China, “the appearance of public schools for 
girls during the last decade of the Qing dynasty represents one 
of the most dramatic social and cultural changes of the period” 
(Bailey, 2007, p. 34). The first admission to Chinese girls in 
universities was in 1919 and the first girls’ school, in 1998 
(Bailey, 2007). It is also asserted “women did not become part 
of the mainstream education system until the last sixty years” 
due to the Confucian ideology (Liu & Carpenter, 2005, p. 266) 
and only “when the entire population becomes conscious 
about gender discrimination and willing to share wealth, 
power, and opportunity, women’s education will be 
accomplished to its full extent” (Liu & Carpenter, 2005, p. 280). 
Historically certain ethnic groups were discriminated in China 
such like “Kazakhs in Xinjiang, China” (Hakim as cited in Joseph, 
2007, p. 235) or being generally treated as goods for selling and 
slavery in the whole country until 1949—being internationally 
illegal (Reid as cited in Joseph, 2007, p. 504). Missionary 
schools themselves were enhancing the traditional view of 
women as housewives “the primary motivation for establishing 
these early schools was to train girls to serve as the future 
wives of Chinese pastors” (Bailey, 2007, p. 12). If not, they were 
then religion biased leading to a social parity in a society like 
China where religion has no role to play “…as Bible women” 
(Bailey, 2007, p. 12). Additionally, a study on the impact of 
protestant missionary girls education in north China between 
1872 and 1924 added about missionary schools “leave[ing]  
a lasting impression on education for girls in China” (Lear, 
2009, p. ii).

The Present Study

 We examined the claim that female education inequality  
in China is (not) practised procedurally and substantively 
through the following hypotheses:
 H0/Ha: There will be (no) statistically significant difference 
in (educational attainment) for:
 1. …the total number of higher education, senior 
secondary education, junior secondary education, primary, 
special, correctional and preschool educations—variables 
between 2009/2010 and 2015/2016 at a 7-year interval; and
 2. …the total number of female personnel for higher 
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preschool, special, and correctional educations along with 
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2015/2016. Thus, with the above retrieved data, we aim to 
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between 2009/2010 and 2015/2016 with reference to the 
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indicators might help examining our claim, the output remains 
limited to the quantitative features of female education equity, 
other than the quality of these indicators which should be 
examined more closely though different research methods. 
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 The researchers used unobtrusive measures, namely, 
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the two websites were used for the sake of more data from 
different sources. These generated indicators were mostly 
consistent with those in the Gender Statistics Database  
(http://eige.europa.eu/gender-statistics/dgs). Generally the 
data was about the enrolled students at all educational levels 
and the staff, both administrators and academics. The data 
from the MoE database included 44 variables for the students 
and 18 variables for educational personnel. However, the later 
shows only the percentages of the females for the 18 variables 
and that data was available only for 2009–2012 as compared  
to the students’ data 2009–2015. Also it should be considered 
that the data is always one year ahead according to the two 
databases. For example, if the database mentions 2017, so the 
data represents 2016 and so on. For the NBSC, 12 variables 
were generated for the year 2016—showing different variables 
that are not available in the MoE database. 

Results

 Data analysis included two steps: first time series analysis 
and second descriptive and inferential statistical analyses.  
The time series analysis displayed variable patterns for the 
data reflecting female education in China. Figure 1A–C shows 
three samples of these patterns. The first pattern in Figure1A 
shows a normal pattern of normal increase in the numbers 
over the 7 years. The second pattern in Figure 1B shows a 
pattern where the numbers are moving reversely with high 
numbers in the first comparison year instead of the last 
comparison year. The third pattern in Figure 1C shows a pattern 
for high differences between female versus male in addition to 
a trend where the increase goes again from high to low.
 As for the second step, the dependent variable is 
represented by the educational attainment (i.e. divided into  
44 variables; the independent variable is represented by the 
gender (i.e. female and male). For the educational personnel, 
only 18 variable are presented between 2009 and 2012. 
2016–2017 years are not provided but we included 2016 data 
using another database, namely NBSC. Minitab 18 and SPSS 20 
were used to analyse the collected data. First, thirteen interval 
plots were generated to show possible differences between 
females and males in higher education attainment in thirteen 
variables and the results included: 
 1. Absolute differences between the means of males and 
females across 2009–2015 in favour of males as in the doctor’s 
degree, master programs on job personnel, and short cycle 
courses in the web-based programmes;
 2.  Absolute differences in means in favour of the females as 
in short cycle courses in undergraduate programmes, normal 
courses, short cycle courses, and normal course; and 
 3. Exchangeable differences impacted possibly by the year 
as in the postgraduates, master’s degree, undergraduate 
regular HEIs, normal courses, undergraduates in adult HEIs, 
and web-based undergraduates.
 Second, thirteen main effects plots were generated to 
compare the differences among the means of senior secondary 
education attainment for thirteen variables and eight variables 
for the junior level and the results included:
 1. Higher means for males in comparison to females as in 
the secondary education, senior secondary education, 12–year 

schools, secondary vocational education, adult specialized 
secondary schools, vocational high schools, and skilled workers 
schools;
 2. Higher means for females in comparison to males as in 
regular specialized secondary schools; 
 3. Exchangeable ups and downs in means between males 
and females as in senior secondary schools, regular senior 
secondary schools, combined secondary schools, regular 
(high) schools, and adult (high) schools; 
 4. In most of the variables, the means of the male students 
are higher than those of the females with the exception of adult 
junior secondary schools yet only for the year 2010, a higher 
mean for females was recorded; and 
 5. For the year 2016, using the NBSC database, 12 variables 
analysis indicated relatively equal means for both males and 
females with the exception of two variables for the migrant 
workers at both levels of enrolment, primary and junior—
having higher means for the males.
 Third, to decide on whether the above reported differences 
were statistically significant or not, an independent t-test was 
run and the results showed four patterns of variances in terms 
of differences and significance (Table 1): either variables with 
significant differences for females/males, or insignificant 
difference for females/males with more frequency for males in 
both cases.

Discussion

 The results of this study were clearly in agreement with  
the initial assumptions. Quantitatively reported indicators  
on female education equity and development in China between 
2009 and 2016 showed variable statistical significant and 
insignificant differences between females and males in 
educational attainment. This variability among the indicators 
enhances the view that female education equity and 
development in China is neither ‘gendered’ as in (Zhang, 2009, 
p. i) nor is procedurally and substantively practiced as in 
(Wang, 2016).
 Four findings can be presented supporting the above claim. 
First, quantitatively reported indicators showed inconsistent 
distribution of educational equality between females and 
males. In this regard, there are some female education 
indicators showing significant inequality like higher numbers 
of students in the vocational schools. Second, several indicators 
in the quantitative synthesis showed significant difference in 
favour of females (e.g. master’s degree graduates, special 
education staff and preschool education staff). Third, relatively 
different numbers like indicated larger numbers of employed 
females in higher education (e.g. special education, preschool 
education, regular primary school). Forth, contradictory 
numbers were recorded. For instance, special education has 
larger number of male students but larger number of female 
staff. Consider also studies mentioning “Chinese women are 
significantly disadvantaged in returning to school compared 
with Chinese men” (Fan, 2017, p. 64) in relation to the Chinese 
Cultural Revolution; and another study stating “subtle and 
implicit mode of the participating teachers’ contributions to 
gender socialization featured a male-centered hidden 
curriculum” (Chen & Rao, 2011, p. 115).
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 That said, there are four possible explanations for the 
above outcomes. First, female education should be approached 
in terms of relativity other than total equity. In other words, 
among 74 variables in the quantitative synthesis with different 
variables, no consistent agreement about the level of female 
education was recorded. There are some variables where 
equity is achieved, some males are more and some others 
where females are more. The call for [emancipation] or 
“elimination of the commercially based menarchal education 
of young girls” Morgan (as cited in Hufnagel, 2012, p. i) seems 
to be over exaggeration of the gender role and playing with 
social and cultural capitals be it in the East or West. This goes 
alike with stereotypes like over representation of men in 
sciences vice versa—making an intergenerational dimension 
of educational inequality with lower levels of education for 
women (Li, Sato, & Sicular, 2013).
 Second, with reference to the National Plan 2010–2020 
which proposes an equal development of education for all 
genders and society members by 2020, at least the analysed 
quantitative data indicates that there seems to be a progress on 
female education development in China between 2009 and 
2016 towards the realisation of equal access to education to all 
citizens regardless of gender, ethnicity or geographical 
differences. We have seen in our quantitative synthesis that 
some variables were reported where either men are excelling 
women or women are excelling men. Nevertheless, this view 
doesn’t seem to be fair for those who view educational equality 
as visible and invisible as in (Blumberg, 2009). In this regard, 
Unterhalter (as cited in Fennell & Arnot, 2007, p. 31) asserts 
“many continue to see the achievement of gender equality 
simply in securing equal numbers of girls and boys” in 
comparison to the realisation of gender equality “through 
policy that is deeply compromised by the inequalities of 
economic and political power”. This last view particularly 
about the covert equality was observed during our data 
analysis. Put differently, (Ma, 2010) reported realised gender 
equity at the tertiary education level in 2009 as compared to 
1999, which diverges with the claim that “differences in 
treatment disproportionately favored minority females over 
Han females in urban areas” (Ding, Li, & Myers, 2011, p. 700) 
and Han, Basu, & Chengdu, 2011) who reported impact of 
education earnings convergence in urban China between 
males and females with recorded impact by higher education 
degrees for females but for physical strengths for males. On the 
other hand, Wang (2013) reported fluctuating rates between 
males and females in terms of return to private investment in 
education in urban China. This argument keeps on where 
studies reported job dissatisfaction by women due to favoritism 
and being treated unfavorably (Ngo, Foley, Ji, & Loi, 2014).  
We also consider the view indicating “more educational 
investment should be allocated to disadvantaged groups and 
lower income groups; especially eliminating some institutional 
barriers such as the hukou system, unequal distribution of 
good quality educational resources” and ascertain “the greatest 
contributing factors to educational inequality involve the 
urban– rural and social stratification divisions” (Yang, Huang, & 
Liu, 2014, p. 2).

 Third, comparative education studies support refuting  
the claim of procedural and substantive practice of educational 
inequality in China. Besides, these studies also support the 
reached findings in the quantitative synthesis for female 
education equity in China between 2009 and 2016, albeit, a fair 
number of indicators implied unequal numbers in favour of 
males that cannot be judged as procedural and substantive. For 
instance, when comparing Syria, India, and Romania as 
countries that need gender bias elimination of gender bias in 
textbooks (GBIT), China was reported as the highest in terms  
of Gender Parity Index for 2008 (0.98) for primary education 
and (1.01) for secondary education (Blumberg, 2009). Another 
study claimed with presented data from 1999–2007 “the 
gender ratio for primary school education in mainland China, 
Taiwan region and Turkey, is almost the same… the ratio of 
females in higher education is markedly lower than for males 
in both States” (Durak, Chang, Wang, & Zhao, 2011, p. 69).
 Fourth, educational equality should normally yet 
reasonably fluctuate between odd and even numbers. Consider 
in relation to our results, the total population of females vice 
versa males in China. The population of females and males 
ranged from (648.03–674.56) for females and (686.47–
708.15) for males between 2009 and 2016 (Statista, 2016). 
The gap between females and males has remained over 30 
million. On one hand, this gaps gives an interpretation for the 
recorded higher numbers of male students in some variables. 
On the other hand, it raises the issue of whether this gap is 
biological and natural to have this difference between the two 
sexes. In this regard, Zhou, Wang, Zhou, and Hesketh (2012) 
raised the issue of sex-selective abortion, yet further 
investigation of this factor needs to be evidenced. If the one 
child policy was very strict, leading some people to preferably 
select this child to be a male, then no concrete evidence is 
available supporting this view, albeit, some studies attributed 
educational inequality to social and cultural factors among 
which is male preference. Further, when comparing the 
reported outcome, there seem to be supporting evidence for 
the progress of female education development. For instance, 
the reported statistics according to Human Development 
Reports, China is ranked 90 in the 2015 Human Development 
Index (HDI), Group 2 (medium to high equality achievements 
between men and women) Gender Development Index (GDI), 
and 37 for Gender Inequality Index (GII), with High Human 
Development. Considering the closest country to China in 
terms of population, India, the former seems significantly 
performing better than India—being ranked 131 for the HD, 
Group 5 (low equality), and 125 for the GII among the Medium 
Human Development countries. It will be certainly beyond 
logic to compare China—a country representing the highest 
population—to some developed nations in the Very High 
Human Development category (e.g. Norway, HDI=1, GII=6; 
Germany, HDI=4, GII=9; US, HDI=10, GII=43; UK, HDI=16, 
GII=28), or even to countries which are among the developing 
nations, yet, among the top richest countries and with very 
small population sizes (e.g. Qatar, HDI=33, GII=127; Oman, 
HDI=52, GII=54; Saudi Arabia, HDI=38, GII=50; United Arab 
Emirates, HDI=42, GII=46; Kuwait, HDI=51, GII=70; Singapore, 
HDI=5, GII=11) (United Nations Development Programme, 
2016).
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terms of population, India, the former seems significantly 
performing better than India—being ranked 131 for the HD, 
Group 5 (low equality), and 125 for the GII among the Medium 
Human Development countries. It will be certainly beyond 
logic to compare China—a country representing the highest 
population—to some developed nations in the Very High 
Human Development category (e.g. Norway, HDI=1, GII=6; 
Germany, HDI=4, GII=9; US, HDI=10, GII=43; UK, HDI=16, 
GII=28), or even to countries which are among the developing 
nations, yet, among the top richest countries and with very 
small population sizes (e.g. Qatar, HDI=33, GII=127; Oman, 
HDI=52, GII=54; Saudi Arabia, HDI=38, GII=50; United Arab 
Emirates, HDI=42, GII=46; Kuwait, HDI=51, GII=70; Singapore, 
HDI=5, GII=11) (United Nations Development Programme, 
2016).
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Conclusion and Recommendation

 We conducted a quantitative synthesis based on census 
bureau data retrieved from two national databases, namely,  
the MoE and NBSC, to examine the claim that female education 
in China is (not) gendered and procedurally yet substantively 
practiced. The retrieved data for 7 years between 2009/2010 
and 2015/2016 which included 76 indicators of female 
education—representing educational attainment in addition 
to female education personnel indicated variable results. The 
variability of these results helped to refute the claim that 
female education could be gendered—at least according to the 
presented evidence in this study. For instance, the statistical 
significance results showed four patterns: significance for 
male, significance for females, insignificance for males and 
insignificance for females. Although, the number of significant 
variables was relatively more for males, there were possible 
reasons for this including population, learners’ preferences 
and so on. Thus, female education is relative and absolute 
equity might certainly hinder normal social, cultural and 
intellectual capitals, albeit, this might not please researchers 
who view female education in terms of visible and invisible 
female education inequity. Future research could benefit from 
the limitations encountered in this study to reach more 
plausible findings on female education equity in China. For 
instance, a systematic review could bring more detailed views 
on the nature of the reached quantitative findings on female 
education equity. Another solution could be conducting 
focused studies on variables representing either visible or 
invisible gender equity separately. However, epistemological 
approaches should be carefully selected to avoid both 
feminism-based and anti-feminism-based outcomes.
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