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Abstract

Changing the length of compulsory schooling is one of the fundamental levers a
government has to influence the educational attainment of its citizens. In this pa-
per, we use exogenous variation from a policy experiment in China which extended
the length of compulsory primary schooling from 5 to 6 years to understand how
families respond to such policies and how these responses affect the number of years
of education children attain. A rich, new nationally representative data-set from
China allows us to identify county-specific policy implementation years despite hav-
ing anonymized county data. We use a regression discontinuity design to estimate
the impact of this policy on families’ education decisions for their children. We find
three major results: one, that individual take up of the policy was almost universal,
two, that the policy did not induce most families to adjust on the lower margin,
e.g. we do not see “displacement” of the additional year of primary school by fewer
years of post-primary schooling, and three, we find suggestive but non-significant ev-
idence that the extra primary schooling pushed some individuals who are either less
wealthy or are less likely to benefit from increased education to get less post-primary

education.
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1 Introduction

Previous empirical studies of compulsory schooling have focused on understanding the
effects of policies which change the age at which children are allowed to leave school.
Angrist and Krueger (1991) showed that school leaving laws which allowed some US
students to leave school at an earlier age than others did indeed result in many affected
students leaving school at this earlier permitted age. They then used this exogenous
variation in education levels to back out estimates of the returns to education in terms
of earnings later in life. Since then, dozens of papers have used this and other similar
policies to examine the effect of education on a variety of outcomes. Acemoglu and
Angrist (2001), Pischke and von Wachter (2008), and Devereux and Hart (2010), among
many others, have used US and European data to test Angrist and Krueger’s results and
more precisely estimate the relationship between education and wages. Black, Devereux,
and Salvanes (2005) use a policy which extended the length of compulsory education
in Norway from 7 to 9 years to understand inter-generational transmission of education.
Brinch and Galloway (2012) use the same change in Norwegian compulsory education laws
to estimate the impact of education on cognitive ability. Brunello and Fort (2013) use
data from nine European countries with similar compulsory education extension policies
to estimate the impact of additional education on a woman’s body mass index.

This is only a small sampling of a much larger literature which takes a similar tack,
using changes in compulsory education in the US and Europe which affect most children in
their final years of schooling to understand a plethora of later life outcomes. These policy
experiments lend themselves well to answering questions about the effects of education
on subsequent outcomes. However, because they affect students as they are preparing
to leave school, they are less well suited to use in understanding behavioral responses to
compulsory education changes which influence educational attainment itself. This has left
an important lacuna, as the education of a country’s citizens is central to its long-term
economic performance and compulsory education is a fundamental force with which to
shape educational attainment. (Hanushek and Kimko, 2000)

There is a rich set of economic studies which do attempt to understand patterns of ed-
ucational attainment and the decisions behind these patterns, dating back to the seminal

contributions of Mincer and Becker. These authors linked decisions about educational



attainment to future labor market performance, postulating a simple economic model
where an internal calculus comparing costs of education (tuition and forgone earnings)
and benefits (higher subsequent productivity and wages) determined attainment levels!.
(Mincer, 1974; Becker, 1975) Their model was later enriched by economists who proposed
that in addition to financial costs, there are also non-pecuniary costs (e.g. disutility of
being in school) and benefits (potentially elevated social status by virtue of one’s level of
education) that should be considered when modeling the internal calculus used to make
the decision of when to stop schooling?. (Akerlof and Kranton, 2002; Attanasio and
Kaufmann, 2009)

This study hopes to unite these two literatures. The paper is, at its core, about un-
derstanding the decisions that families, particularly in the developing world, make about
their children’s education in the face of changes in compulsory education policy. Specifi-
cally, we are interested in knowing how Chinese parents and children react when they are
“dosed” with a policy that extends the length of primary school from five to six years.
This slows the child’s progress through the educational system and makes completing any
given qualification (e.g. primary school, middle school, high school) require an additional
year of study, an increase which in turn may alter the internal calculus used to decide how
much schooling a child will attain. In our data, which covers children graduating from
primary school in China between 1980 and 2007, the median number of years of schooling
is 9. In principle, affected children could adjust on either margin — either getting more
or less school - within a distribution of total years of schooling attained which is similar
before and after the policy.

We find that, on average, “treated” children get exactly one more year of primary
school than their untreated counterparts, but have no detectable difference on a bat-
tery of measures of post-primary education, spanning graduation rates at three levels of
schooling, indicators for having ever attended high school and post-secondary school, and

number of years spent in post-primary education. This result suggests that the extra

ISpence (1973) used a similar framework but took a more cynical view on the content of education,
benefits being restricted to signaling high ability and gaining higher wages, and costs also including
disutility from being in school, inversely related to ability.

2Tn more recent studies, credit constraints (Lochner and Monge-Naranjo, 2012), information on returns
to schooling (Jensen, 2010), and school quality (Hanushek, Lavy, and Hitomi, 2006) have also been shown
to impact on these decisions. These findings have been used in other recent work (Oreopoulos, 2007)
to help reconcile the empirical “paradox” of students who drop out early in the face of high estimated
returns to staying on in school. (Psacharopoulos, 1985)



year of primary school and the cost of forgone wages it entailed were not enough to dis-
incentivize students to adjust downward on the middle or high school margin. On the
other hand, we might expect if the effect of the additional year of primary school was to
provide students with remedial education which would help the less able prepare to pass
entrance examinations they might otherwise have not, it might make more of them able
to ascend to higher levels of education. We find no evidence of any movement on this
margin either.

This paper also contributes to an ongoing debate about effective policy instruments for
increasing education levels in the developing world. A recent literature review synthesizes
a large body of research evaluating the impact of different educational interventions on
school attainment and ability. (Kremer and Holla, 2009) Interventions considered include
provision of school materials, after-school para-teachers, teacher monitoring systems, and
deworming medicine, among several others. To the best of our knowledge, however, ours
is the first study which shows the impact of a policy which extends the length of primary
school on years of education attained. The benefits of such an intervention are obvious -
the infrastructure currently exists, the technology for delivery is known, and implemen-
tation would require very little additional bureaucracy. On the other hand, it could have
negative consequences if the extra year of primary schooling led to students being less
likely to continue on to further levels of education, i.e., the policy might “displace” post-
primary education pupils would have otherwise attained. We provide evidence that the
displacement concern does not seem to be an issue in our representative sample of China
during the period of study. Whether the policy increases skills or labor force productivity,
and whether this justifies the cost of extra teachers, schooling facilities and the oppor-
tunity cost for children of this additional year of education, is treated in a companion
paper. (Hu and Eble, 2013)

The rest of the paper proceeds as follows. In section 2, we discuss the history of
education in China and the nature of the policy experiment. In section 3 we build a
model to understand how parents might respond to the policy and derive a few testable
predictions. In section 4 we describe the data and how it allows us to identify county-
specific policy implementation years which we then use as our instrument. Section 5

states our identification assumption, specifies how our empirical analyses are conducted



and then shows results. Section 6 concludes.

2 History of primary and secondary education in China

This section reviews the changes in the length of primary, middle, and high school in the
People’s Republic of China from when the country was founded in 1949 to the present.
Because China’s educational system was closely linked to political priorities and seriously
interrupted by the Cultural Revolution (Hannum, 1999; Meng and Gregory, 2002), this
review is organized around the following three periods: before, during and after the

Cultural Revolution.

1. Before the Cultural Revolution (1949-1965)

At the founding of the People’s Republic of China, education levels were quite low
— only 20% of the population was literate, and less than 40% of school-aged children
were in school. (Hannum, 1999) To address these issues, the State Council issued a
series of reforms, starting with the Decision about Reforming the Educational System,
in which the new government funneled a massive amount of resources into the primary
education system, shortened the length of primary school from six years, which it had
been traditionally, to five, and vastly expanded the number of schools across the country
at all levels. (Liu, 1993) To ease demand on schools, this reform also delayed the age
at which children could start their primary education from six to seven. The number of
students in the system grew rapidly, from 24.4 million in 1949 to 93.8 million in 1960.

This was the first of many reforms in which the structure of the system fluctuated. Due
to the lack of textbooks for the new system and an insufficient number of teachers, this
experiment was stopped at the end of 1953. The length of primary schooling was restored
to six years by the Instructions about Rectifying and Improving Primary Education issued
by the State Council in November 1953. It remained this way until the Great Leap
Forward in 1958.

The Great Leap Forward was a massive reorganization of agricultural and industrial
production which coincided with a series of severe adverse weather shocks. This put great
strain on the resources of the entire country, causing widespread famine in rural areas.

This strain was felt in the education system as well. In April 1960, at the second meeting



of the second National People’s Congress, Vice Premier Lu Dingyi called for a shortening
of the years of primary and secondary education, a reduction in study hours, and an
increase in labor time to help with the push to industrialize. This led to a new series of
rapid changes mandated from on high which again reduced the number of years of primary
education to five years. Due to the drastic nature of the reforms, the strain experienced by
all as a result of the Great Leap Forward, and the difficulty of implementing such reforms
rapidly in a country as large as China, only around 15% of primary schools nationally
participated in this experiment at its zenith in 1961. (National Institute, 1984) Less than
two years after its inception, the policy was reversed and, as early as 1962, less than
one percent of schools were still “experimenting” with this round of mandated five year

primary education. (Liu, 1993; Liao, 2004)

2. During the Cultural Revolution (1966-1976)

The ten years of Cultural Revolution constituted an even more serious interruption
to China’s educational system. At the beginning of the Cultural Revolution, all primary
schools in China’s urban areas were closed for two or three years. No teaching was car-
ried out in these areas, and no new students were enrolled. Instead, urban students were
required to participate in farming or to work in factories. Rural students remained in
schools to some extent, though their experience too was frequently interrupted by fre-
netic policy changes. This situation continued until about 1972, when the normal school
curriculum was gradually resumed. (Meng and Gregory, 2002) During this period, the
educational system was standardized and shortened so that all students would study sim-
ilar curricula and have more time to spend on labor. (Hannum, Behrman, Wang, and
Liu, 2008) In May 1966, the Central Committee of the Communist Party of China (CC-
CPC) forwarded to local governments a letter from Mao Zedong, which stated that "the
years of schooling should be shortened and the educational system should be revolution-
ized."® Afterward, all provinces reformed their educational systems: some had a total of
nine years of primary and secondary schooling (including five years of primary education)
while others implemented systems with ten years of primary and secondary schooling,
where the length of primary education could be either five or six years at the discretion of

local leaders. (Liu, 1993) According to a survey by the State Council, (National Institute,

3This largely targeted rural areas, whose schools were still in session.



1984) in September 1973, 14 provinces had implemented a policy of nine years of primary
and secondary schooling (comprising five years of primary school, two years of middle
school, and two years of high school), seven provinces implemented a policy of ten years
of primary and secondary schooling (comprising five years of primary school, three years
of middle school, and two years of high school; or six years of primary school, and four
years of a combined middle and high school) and another nine had nine years of primary
and secondary schooling in rural regions and ten years in cities. Tibet allowed both five
and six year systems of primary schooling to operate concurrently in different counties,

and its middle school lasted three years.

3. After the Cultural Revolution (1977-present)

After the Cultural Revolution ended in 1976, China’s education system gradually
resumed its normal operation and educational quality rose in importance as a policy
priority. (Hannum, Behrman, Wang, and Liu, 2008) In January 1978, The Ministry of
Education issued the Full-Time Ten-Year Primary and Middle Education Teaching Plan
(Draft), which standardized the total length of primary and secondary education to be
ten years, comprising five years of primary school, three years of middle school, and two
years of high school. Soon afterward, responding to scholars’ suggestions to institute
a twelve year system of primary and secondary education, the Ministry of Education
required local governments to discuss possible solutions to prolong the length of basic
education. (Liu, 1993) At the end of 1980, the CCCPC and State Council issued the
Decision on Several Problems Relating to Universal Primary Education, the policy whose
changes we use for our analysis. This policy mandated that the total years of primary
and secondary education should gradually be extended to twelve years. It stated that the
length of primary schooling could be five or six years, but encouraged gradual adoption of
six year primary school throughout the country, putting more pressure on urban schools.

In April 1981, the Ministry of Education issued another, stronger statement that
the length of secondary education “should be” extended from five to six years in “most”
regions by the end of 1985. (National Institute, 1984) Note that the language was neither
imperative nor precise: though most regions did change in the immediate years to come,
the roll-out of the change was permitted to occur according to local conditions and in

many places primary education remained at five years of length until the early 2000s.



This gradual roll-out is reflected in figure 1, which shows a gradual increase of six year
primary education across regions from its post-cultural revolution conception in 1980 to
2010.

It is important to note that the transition from five to six years of primary education
could be done in a number of manners. Table 1 gives six examples of how the policy was
enacted, taken from gazetteers in different implementing cities and counties across the
country. In some cases, this was accomplished by simply forcing all fifth grade students
to remain in primary school an extra year. In other cases, it was accomplished by picking
a year of students (say, third graders) after which all students must take six years of
primary schooling. In other instances, it was done by splitting up a fifth grade class and
sending some on to middle school while retaining others at the primary school to finish a
sixth year. It is also important to note that this decision was made at the county level.
Though upper-level pressure certainly played a factor, as we discuss in section 4, most
counties had ultimate say on the year in which the switch was made. These two facts
suggest that for the few years immediately after the policy, the transition may have been
a bit messy. This is borne out in our data, and in later sections we will discuss how
the issues surrounding this discretionary implementation and messy transition affect our

results and how we can interpret them.

3 Theory

In this section, we set up a simple conceptual framework to understand how families
might respond to a policy such as this. We first write down a three-period model of
an individual family’s decision on whether or not to keep their child in school at two
different levels of education and use this to study how the policy might change their
decision criteria. We then aggregate this model to the level of a school-going population,
introducing a continuum of families with heterogeneity in ability and income. This helps
us to understand which type of family may change behavior as a result of the policy, and
thus to understand the policy’s compositional effects on the population of school-going
children.

Our unit of analysis here is the family, conceived of as two parents and one child, mak-



ing a series of unitary decisions*. The family maximizes utility over consumption across
three periods, c1, ca, and cg, given a utility function which is concave in its arguments
and has a consumption floor in each period, ¢, as given in equation (1):

u(cr —¢, ca—¢, 3 —c) (1)

The budget constraints in each period are given in equations (2), (3), and (4):

y1=w(a)(1—=51)+ys=c1+psS (2)
yo = w(a, S1)(1 — S2) +yy > co + psSa (3)
yz = w(a, S1,52) +yr > c3 (4)

Income comes from the family, y,, and the wages of the child, w(-), if the child works.
When the first period begins, the family chooses whether or not to send the child to
middle school, Sy € {0,1}, where 1 represents a decision to attend school and 0 to drop
out. School fees are p,, paid only if the child attends school. If she drops out in period
one, she works and earns wages, w(a), which are increasing in her ability endowment, a,
in this and all subsequent periods. If the child drops out of school, she cannot return. If
the child goes to school in period 1, at the start of period 2 the family makes a similar
schooling decision, Ss € {0, 1}, which corresponds to the family’s decision on whether or
not to send the child to high school. The benefit of going to school in a given period is
that the child gains higher wages from work in subsequent periods®. The lifetime income
profile of the family is given in figure 2. The family will choose to send their child to

school if equation (5) is satisfied and at least one of equations (6) and (7) is satisfied:

Yr 7psSt >c (5)

u(yf_ps_ga ’lU(a,Sl :1)+yf—27 W(G,Sl :1752:0)"_1}]‘_2) > (6)
u(w(a)—i—yf—g, w(a751 :0)+yf—Q> ’U)(a,S] :0752 20)+yf_9)

4In this analysis we abstract from the case of siblings. Within our framework, expenditure on siblings
can be treated as either additional consumption or as a savings device for the family. This addition does
not substantially alter our conclusions.

5We abstract from the non-pecuniary returns to school that are covered in papers such as Oreopoulos
(2007). Adding this is straightforward, but does not sufficiently enrich our model to warrant consideration
here.



w(yr —ps — ¢ w(a,S1=1)+ys —c, w(a,S1=1,5=1)+yr —c) > )
u(w(a)+yf_ga w(a751 :0)+yf—2> ’U}(G,Sl :0752 ZO)+yf_Q)

Equation 5 states simply that if the family doesn’t have enough wealth to both satisfy
their basic needs and pay for school, they will not send their child to school®. Equations
(6) and (7) are the individual rationality (IR) conditions, which state that the family will
only send their child to school if it is in their best interest. The family will choose to send
the child to school in the second period if the left hand side of equation (7) is greater
than the left hand side of equation (6)7.

Within this framework, the policy we study can be seen as adding to the cost of
schooling, both in terms of requiring an extra year of school fees and in terms of the
forgone wages that the child would have earned. In our model, we represent this cost as
an increase in pg, which, given y;, mechanically increases the probability that equation
(5) is not satisfied®. The basic question we can ask using this framework is whether
these forgone earnings are sufficiently large to make a family withdraw their children
from schooling in a given period when they would have not done so earlier. Two testable
predictions we can take from this to the data are 1), impoverished families will be more
likely to have the cost increase push them to where equation (5) is binding and in doing
so make schooling infeasible, and 2), that groups with lower returns to education (such
as those in rural areas) are more likely to be pushed over the threshold where education
ceases to satisfy the IR condition.

The second part of the model incorporates an additional margin and puts the family’s
decision into a system with multiple agents. Here, we assume a continuum of families
which are heterogeneous in two characteristics: 1), innate ability of the child, and 2),
income. Income, yy, is distributed uniformly, y; ~ Ulc+¢,7], where e > 0 and c+¢ < 7.

Ability is similarly distributed uniformly across a continuum, a ~ U|0, a]. Here we assume

5We ignore the case where y; < c.

"Note this does not follow trivially - it could be the case that it makes economic sense for the family
to send their child to middle school, but the period 3 boost in wages from going to high school does not
adequately compensate the family for the forgone earnings in period 2, and so it is worthwhile to invest
in school in period 1 but not in period 2.

8Tt could also be conceived of as increasing value of the wages in periods 1 and 2, as affected children
leaving any given level of school will enter the workforce a year older than before and would likely earn
more as a result of this increase in maturity (and stature, in the case of students leaving after primary
or middle school), and a decrease in the value of wages in period 3, as the child will enter the period one
year later than usual and so will have one year less of adult income. This reframing does not significantly
change our results.

10



additionally that the cost of schooling is inversely related to ability?. This variation in
cost captures a feature of the Chinese education system and of many others in East and
Southeast Asia, namely that a student must pass a series of exams to make it to the next
level of schooling. The student’s performance on these exams depends on their test taking
skill, which is a combination of their innate ability and the amount of resources a parent
spends on the child’s education. (Lee, 2011) Here we assume the school fee includes not
only the cost of attendance, but also the cost of resources'® (henceforth “tutoring”) the
child requires to pass the entrance exam. For ease of exposition, we assume that the
amount of tutoring needed is inversely and linearly related to ability, with the most able
student needing to purchase no tutoring. We assume that a child must be above a certain
minimum level of ability, ¢ < @, to even potentially benefit from such tutoring, e.g. if
a<a, S =8 =0.

To understand compositional effects, we restrict attention to the case where it is always
preferable to go to school if it is affordable and the student is of sufficient ability. These
assumptions, and the consumption floor in the utility function, generate a school choice
threshold in ability-income space, shown in figure 3, below which families choose not to
send their child to school. The threshold itself is determined by three factors - the level
of income below which the parents will not invest in schooling regardless of child ability,
the level of child ability below which the child cannot attend school no matter what is
spent on tutoring, and the slope of the line which determines the minimum combinations
of ability and income necessary for the child to pass the entrance exam.

We propose that there are two direct effects of the compulsory primary education
expansion policy, as shown in the second panel of figure 3. The first, akin to the first
part of the model, is to increase the income threshold for families. This is labeled as
effect 1 in the figure. Effect 2 is that, by making all children go through an extra year of

primary education, the schooling reform condenses the ability distribution from the left

9There is a large literature, starting with Becker and Tomes (1976), on whether expenditure on
children’s education is positively or negatively correlated with children’s ability. Our assumption here is
only about the likelihood of a child passing an entrance exam, and an extension of two simple assumptions:
1) a child’s likelihood of passing an entrance exam is positively related to both her ability and the amount
of resources spent on exam preparation, and 2) ability and exam preparation are substitutes in the
production function for passing an entrance exam.

10These resources include both money spent on exam preparation courses and tutoring and time,
both parental time helping the child with her studies and time the family allows the child to spend doing
homework and not housework. For many families, particularly those too poor to afford exam prep classes,
the latter is the relevant margin. (Zhang, Hannum, and Wang, 2008)

11



hand side toward the right'!. If there exists an absolute ability threshold that students
must exceed to proceed to the next level, the policy would thus reduce the threshold a 2.
We will test for this effect by looking for changes in schooling attainment of less and more
needy students; in this part of the model, as in the first part, needier students are more
likely to be near the binding income constraint. Unfortunately, the CFPS lacks data on
past ability or any reliable, independent proxy for resources spent on the individual in
childhood, so we are unable to test the part of the model which deals with ability at the
moment. We are currently exploring the use of other data setswith ability data which

will allow us to test this prediction.

4 Data and instrument

This section describes the data we use and how we obtain the county-specific policy im-
plementation years we use for our instrument. Our data come from the China Family
Panel Study (CFPS), a large nationally representative data-set containing information
from over 30,000 individuals in rural and urban China across 25 provinces, representative
of 94.5% of China’s population'3. In figure 4, we show a map of China with the counties
sampled in CFPS highlighted in red. The CFPS is conceived of as a panel, with six waves
planned, taking place in 2010, 2012, 2014, 2016, 2018, and 2020. For this analysis, we use
only the 2010 wave. This project is organized by a team of economists and sociologists at
Peking University, and it collects a rich set of data on family structure, income, expecta-
tions, and several other social and economic indicators. Detailed information about the
sampling structure and overall plan for CFPS is available in Lv and Xie (2012). As we
describe below, it is particularly well-suited to help us identify when the policy of interest
happened in a given county.

Though the Decision on Several Problems Relating to Universal Primary Education
and its impacts are well known, it happened at different times across provinces and within

provinces across counties. In principle, there are two ways to identify when the policy

1 Meghir, Palme, and Simeonova (2013) find that a compulsory education reform in Sweden had a
similar differential impact on the cognitive skills of those with initially lower ability endowments.

12This result could also be achieved with a relative threshold that allows a fixed proportion of students
to advance by including noise in the entrance exam, which introduces a nonzero probability of failing
the test inversely related to ability and money spent on tutoring. The results obtained here would be
identical.

13The data include all provinces but Tibet, Xinjiang, Inner Mongolia, Hainan, and Ningxia.
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took effect in a given county. The first method is to link data with county-specific identi-
fiers to historical records in county gazetteers, as in other recent work on China. (Zhang,
2012) The second method is to use the data itself to infer a county’s year of implemen-
tation. In many data-sets, county information is suppressed to protect the anonymity
of study participants, and until very recently, gazetteer records were kept only in the
national archives in Beijing and were prohibitively difficult to access in large numbers. In
this paper'4, we use the second method, for which the CFPS is particularly well-placed.
Unlike previous large-scale data-sets from China, it asks adult survey respondents not
only about attendance and graduation from primary school, but also for how many years
the respondent attended primary school. We use this data to infer when the policy took
effect in a given county.

One limitation of this paper is that we only have observations of individuals who were
present at the time of the CFPS survey. This means that those migrants who are not
observable by the surveyors will not be counted and our results will thus give us a biased
estimate of the population treatment effect. The CFPS was able to reach migrants who
migrated for work within their county, but is not able to reach those who have left their
county for work and are not present at the time of the survey. There is not much we can do
about this, but the relatively high response rate CFPS achieved (97% for households, 72%
for identified adults within households) suggests that, at the very least, any migration-
induced selection bias will be minimal. (Lv and Xie, 2012) Below, we explain how we
use CFPS data and the second identification method to identify county-specific policy

implementation years for use as instruments.

4.1 Method for identifying the policy implementation year

Our ability to identify the timing of policy implementation at the county level is best
illustrated by a simple histogram. Consider figure 5, which shows, for a given county, the

median number of years of primary education for all individuals graduating in each of 30

14%We recently gained access to a large dataset of county gazetteers which give county-specific policy
implementation years for our policy. In future versions of this paper, we will link these reports to
household survey data with identifiable counties from the China Household Income Project (CHIP) and
the China Urban Labor Survey (CULS). This will allow us to compare the two methods of identification
for agreement and will greatly increase our sample size.

13



years, from 1976 to 2005 '5. We see that the median in this county is consistently at or
around five years until 1998, when there appears to be a structural break, after which it
is at or above six. For each of the 162 counties in our sample, we look at a series of such
histograms and classify each county according to the clarity of the break on a scale of 1 to
4, 1 being a clear break with only one candidate year, 2 being a clear break with at least
two possible candidate years, 3 being an unclear break, and 4 being no visible break. For
all counties save those in the city of Shanghai'®, we then look through a series of further

histograms which

1. Dampen extreme values of reported years of primary education so that responses

greater than six years are replaced as six and less than five are replaced as five;

2. Exclude those who do not graduate to address issues of confounding from students

who are retained;
3. Exclude migrants who attended primary school outside the county; and

4. Exclude adult learners returning to school after an absence to finish their degree,
as their duration of primary school may be influenced by factors other than this

policy.

From this exercise, we are able to assign two treatment years to 112 of the 144 remaining
counties, or about 78% of the post-Shanghai sample. The first treatment year is the
year after which the median number of years of primary education is consistently at or
above 5.5 years. The second is the year after which the median is consistently at or
above six years. This was chosen in light of evidence from some county gazetteers'”

that the implementation of the primary education expansion policy was in some counties

expanded gradually, with these counties splitting the first “affected” class, sending some

15The lower bound of this range is chosen to coincide with the end of the Cultural Revolution and the
chaos it brought with it to the educational system of China, as described in section 2. The upper bound
is chosen because our survey was administered in 2010. Functionally, however, we will not be able to do
much with counties who implement the policy in or after 2005, as we have to exclude individuals in our
analysis who graduated in or after 2005 as many of them will not have completed their education and so
would bias the estimates of the impact of the policy on total years of education attained downward. We
hope to resolve this shortcoming using subsequent waves of CFPS which will allow us to include those
graduating later.

16Shanghai implemented the policy by extending the length of middle school from three to four years
instead of extending the length of primary school. As this is different from the initial reaction of all other
provinces in our sample, we exclude Shanghai from our analyses, 11% of our original sample.

17See table 1 for examples.
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on to middle school and retaining the rest for a sixth year of primary education. There
are often multiple primary schools in a given county and anecdotal evidence suggests that
roll-out is likely to have been staggered between primary schools'® in some regions by a
year or two to smooth the flow of children to middle schools in transition years.

To further ensure that our visual inference is accurate, we use a mean shift model
(Fukunaga and Hostetler, 1975) to examine the data and choose the most likely policy
implementation year for each county. A mean shift model is a simple statistical tool, often
used in fields such as machine learning and digital recognition, which looks through data
to identify places where structural breaks are most likely. The implementation of a mean
shift model in our context is quite simple - we run OLS regressions on primary education
data collapsed to the county-by-graduation year median'® at the county level as in figure
5. For each county, we run 30 OLS regressions corresponding to every possible treatment
year in our data, t* € [1976,2005], of the following form: y; = By + B1+1{t > ¢*}. In this
equation, y; is the median number of years of primary education among students who
graduated from primary school in year ¢, the indicator function is equal to one for medians
from students graduating in year t* and after. We save the sum of squared residuals (ssr)
for each of these regressions, and the year (t*) with smallest ssr is the predicted treatment

year.

4.2 Results

We show the distribution of treatment years across the support of potential treatment
years in the upper panel of figure 6. The lower panel shows a histogram which gives, for
each of the counties in our sample, the difference between the mean shift rule and the
six year visual inspection rule. In 56 of the 112 counties, the mean shift rule and the
visual rule give the same year. In only 24 counties do the two differ by more than 2 years
(21.4%). This drops to eight for counties graded as at least “somewhat clear” and to only
four for “clear” counties.

In our analyses, we use the policy implementation year identified by visual inspection

18See table 1.

19We performed the same exercise using the mean, which yielded similar results. We chose the median
because it made it easier for both our visual inspection and the mean-shift model to identify the structural
break. Estimation results which use the policy year instruments identified using the mean are also quite
similar.
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using the six year rule as the main instrument, as we believe the information we obtain
from comparing the different samples to be very informative in many cases and our mean
shift model program is not sufficiently sophisticated to pick up these nuances. The point
estimates of our results using the mean shift model year and the 5.5 year rule are in all
cases quite similar to those from the six year visual inspection year which we present in
section 5.

To corroborate the accuracy of our instrument, we look at province-level statistics from
China’s National Ministry of Education which show, from 1985 onward, the percentage of
children in a given province enrolled in schools providing six years of primary education.
In a series of graphs in figures 7 and 8, we plot this percentage alongside province-specific
cumulative distribution functions which track, by year, the proportion of counties from
that province in our sample which have implemented the policy in that year according to
our identified county-specific implementation years. Visual inspection of the graphs shows
the national level data and our identified policy implementation years track remarkably

well. The within-province, across-time correlation between the two variables is .7957.

4.3 Threats to internal and external validity

It is important to be aware of the fact that the implementation of this policy was not
random. It was decided upon by bureaucrats at the province and county level and,
as described in section 2, this decision was based on a mixture of local circumstances,
including ability to implement the policy, and pressure from higher levels of bureaucracy.
We explain later how this does not hurt our identification strategy, as we are identifying
off of differences within a given county. Still, a set of potential concerns exists which could
cloud interpretation of our results. These revolve around potential correlation between
certain local social and economic conditions and both the nature and timing of policy
implementation.

The main concern is that such a correlation could suggest a third omitted factor
influencing both timing of implementation and families’ decisions on total number of
years of education. A related concern is that of selection bias, e.g. whether the counties
we are forced to exclude because we are unable to identify the implementation year differ

systematically from those in which we can identify the policy implementation year. The
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issue of a third omitted factor is important, as any evidence of this will have to be taken
into consideration when we attempt to understand how people are behaving in response
to the policy. The issue of selection bias is of less concern to the internal validity of
the study, as we are primarily interested in the “treatment on the treated” effect, which
we focus on to get at the behavioral response to the policy, as opposed to the “intent
to treat effect” which includes data from non-compliers. There is thus no direct threat
to the internal validity of our estimates, though generalizability may be a concern if
there are important differences between compliers and non-compliers (identifiable and
non-identifiable counties) or between early and late adopters.

To address these concerns, we first explain why we exclude certain counties, and show
evidence that the excluded counties are quite similar on a menu of characteristics to the
counties which we retain in the sample, and are particularly similar to the large mass of
counties which implement the policy before the mid 1990’s. Table 2 lists the main reasons
for exclusion alongside the number of counties excluded for this reason. We exclude 50
counties in all, 18 in Shanghai (as described in footnote 16) and 32 elsewhere. This table
shows that, aside from Shanghai’s peculiar implementation of the policy, there were three
main reasons for exclusion. The first is that in nine counties there was no increase in the
amount of primary schooling over the window in which we focus. Counties excluded for
this reason came from only three provinces, two of which (Henan and Shandong) were
provinces in which the majority of students, according to national statistics, only began
to benefit from the policy in the mid-2000’s. Given that we have very few observations in
any given county after 2005, we would not expect, ex-ante, to be able to identify policy
implementation in these counties.

The second reason for exclusion, responsible for 12 counties, is that over our period of
analysis the median number of years of primary education in these counties was consis-
tently at or above six. As discussed in section 2, six year primary school was the norm in
China prior to Mao’s frenetic reorganization of Chinese education in the 1950’s and 60’s.
Though these educational reforms were widespread, there is evidence that implementa-
tion of some policies was less than universal (Liao, 2004) and we suspect that this is the
reason for our inability to identity a policy change in these counties. The third reason, ac-

counting for the exclusion of nine counties, is that there was no clear implementation year.
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This could be the result of haphazard implementation, frequent policy experimentation®°,

or schools “gaming” the system, perhaps, for example, inducing weaker students to drop
out before primary school graduation and encouraging more able students to carry on.
This would be a larger concern were we worried about measuring the effect of the policy
on all students in China. As our primary outcome of interest is the behavior of families
after being “dosed” with an extra year of primary school, this type of idiosyncratic policy
behavior at the school level, while interesting, does not immediately affect our ability to

estimate the relationships of interest in this paper?'.

We are further comforted by the
fact that inability to identify the policy year for this particular reason is the case in less
than six percent of our total sample of counties.

The next step is to compare characteristics of non-compliers, early takers and late
takers at the county level. To classify counties as early and late takers, we generated
a histogram of policy implementation years. Based on the visible break in the bimodal
distribution (see figure 6) and our knowledge of the policy, we assigned 1995 as the
cutoff year. Counties implementing the policy before this date were considered early
implementers, and those implementing afterward, late. County level data is given in table
3 and individual level data is given in table 4. For county-level characteristics, relative
to villages which are early compliers, late compliers have fewer residents by about half,
and slightly larger households. These characteristics often go together - in rural parts of
China, there are allowed exceptions to and lenient enforcement of the one child policy,
population is more sparsely distributed across space, and policy changes take longer to
trickle down. The above village level differences between late and early implementers
are different at the 5% level. Importantly, late compliers have only a slightly higher
proportion of families on welfare, a proxy for the poverty level of the village, and seem
to get public works such as electricity and connection to a major road about the same
time, though on average they get running water a few years later. These differences
are not significant at conventional levels. This similarity is important, because these are

major milestones which might be correlated with government officials’ predisposition to

20Tn some counties, the form of implementation changed over time, e.g. going from five years of primary
and three of middle school (5+3) to 6+3, then to 5+4 as in Shanghai, and so on, and such changes could
also explain some of the patterns we see. This is corroborated by the anecdotes in table 1.

21This is of greater importance in the companion paper, Hu and Eble (2013), and is dealt with more
thoroughly there
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implement progressive education policies.

The individual level data shows a few noteworthy differences between the major demo-
graphic and schooling variables of interest. Late implementers are 20 percent less likely
than early implementers to be in urban areas and get, on average, and get about one less
year of schooling. They are also much less likely than early implementers to graduate
from university. Wald tests, performed but not shown, reject equality of means on these
characteristics at the five percent level. In light of the differences we find, we investigate
the possibility of heterogeneous treatment effects of the policy between early and late
implementers in section 5. Non-compliers are strikingly similar to early implementers on
all of the individual variables we examine.

We estimate a Cox proportional hazards model using these same village/community
characteristics to understand which are most predictive of early policy implementation.
We use 1980 as our base year, as it is the first year in which the policy could be im-
plemented. The results for this exercise are given in table 5. The results here largely
follow what is shown in tables 3 and 4 above. The major predictor of early implementa-
tion is whether the county is located in a western province (Chongging, Gansu, Guangxi,
Guizhou, Shaanxi or Sichuan). Western provinces in China have typically been the least
developed, more sparsely populated, and have fewer large metropolitan areas to which
temporary migration is easy. There are 23 counties in western provinces and 89 in non-
western provinces. In the empirics section, we also look for heterogeneous treatment
effects between western and non-western counties. As in the tables, counties with larger
populations and smaller household sizes also implement the policy earlier; counties with
more primary schools implement the policy later.

Finally, underlying every regression discontinuity is the assumption that observations
immediately on either side of the discontinuity are comparable on important character-
istics. Our ability to provide data justifying this comparison is hindered by the fact that
our data is collected long after the policy has taken place, and so characteristics such as
parents’ income and occupation, which we expect may have been influenced by the policy
and will have changed over time, cannot be easily compared for this purpose. We can,
however, compare characteristics which are unlikely to change over time. In table 6, we

compare gender, household registry status, ethnic minority status, and residence between
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treated and untreated groups. Columns 1 and 2 compare values for these variables for
all treated and untreated observations in our main sample. Here there are some notable
differences - the treated individuals are 10 percentage points more likely to be from ur-
ban areas, 8.7 percentage points more likely to have their household registry be from an
urban area, and 4.4 percentage points more likely to be from a non-Han (i.e. minority)
ethnic group. There are also many more untreated individuals than there are treated.
Restricting the sample to a five year bandwidth around the treatment year, however,
these differences all attenuate substantially, particularly the imbalance in number of ob-
servations. Wald tests fail to reject equality of means for each of the four characteristics
using the restricted bandwidth sample. Still, in the regressions that follow, we control for
these variables, and will investigate heterogeneous treatment effects based on urban /rural

residence and gender in the next section??.

5 Empirics

This section gives the empirical identification strategy we use in the paper and then
presents the main empirical results of our analysis. Using descriptive statistics, graphical
representation of the data and then a regression discontinuity design, we first show evi-
dence that the policy seems to have increased total years of education by exactly one year,
which suggests that, aside from the extra year of primary school, affected individuals are
attaining around the same number of years of education as they were before the policy.
We look at differences between treated and untreated groups in post-primary educational
attainment only and confirm this result. Drilling a bit deeper, we look at graduation rates
and indicators for ever having attended a given level of education to try to disaggregate
our effect across different levels of schooling. We then look for differential effects between
certain subgroups - late vs. early implementers, rural vs. urban areas, western vs. central
and eastern provinces, and men vs. women. Finally, we address potential concerns about

implementation and interpret the results we find.

22Though it is of potential interest, our sample size does not allow us to investigate heterogeneous
treatment effects between minorities and Han Chinese.
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5.1 Empirical strategy

The empirical identification strategy used in this paper is a regression discontinuity design.
We use instrumental variables regression on a sample restricted to a few years’ bandwidth
around the implementation year to estimate the causal effect of increasing the length of
primary school by one year on the educational decisions made by families later on in
their children’s schooling. We use the policy experiment described in section 2 to provide
exogenous variation in the number of years of primary school children are required to

attend. The main equations we use for estimation are as follows.

Zei = Po + B1 x Treatede; + Ba * [tei — th] + At + e + €ci (8)
Yei = Yo + 71 * Treatede; + 2 * [tei — 5] + A¢ + e + € 9)
Yei = 00 + 01 % Tgg + 02 % [tes — 0] + A + phe + €ci (10)

Equation (8) gives us the first stage. x.; is the total number of years of primary school
attained by individual i in county c. Treated.; is an indicator variable equal to 1 if the
individual graduated from primary school in or after the identified treatment year in her
county. The term t., — t} captures the time elapsed between the county-level year of
treatment, t¥, and the year in which individual ¢ in county ¢ graduated from primary
school, t.;, included to capture the possibility that effects may have been different as
the counties adjusted to the policy. County (u.) and year (\;) fixed effects are also
included in all specifications save two of the initial “naive” regressions. Equation (9) is
the reduced form estimation strategy, with identical controls. Our dependent variables
are total years of schooling, total years of schooling after primary school (henceforth
“post-primary schooling”), middle school graduation, high school graduation, university
or technical school (henceforth “post-secondary”) graduation, and indicators for having
ever attended high school or post-secondary school. Equation (10) gives the instrumental
variables specification, where T; is the number of extra primary school years predicted by
the first stage or the predicted value of the probability, given treatment, that an individual
would have received at least six years of primary education. These estimates can also be

obtained from the inverse ratio of coefficients estimated in equations (8) and (9). The
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identifying assumptions required for causal inference in these specifications are 1), after
controlling flexibly for time and county effects, there is no other systematic difference
between treated and untreated individuals within a sufficiently narrow bandwidth around
the treatment year within a given county, and 2) we have continuity in the conditional
expectation of the outcome variable on either side of the treatment threshold?®. Under
these assumptions, we attribute any difference that arises between treated and untreated
individuals in such an analysis to be caused by the treatment.

Our survey begins with 33,610 observations. We exclude the 6,859 observations which
report graduating from primary school before 1976 because, as discussed earlier, they are
likely to have their trajectory influenced by the various and tumultuous changes of the
Cultural Revolution, the most severe parts of which ended in 1971, before the first cohort
of students included under this rule would have entered primary school. We similarly
exclude those 10,153 observations who do are missing a year of graduation and are too
old to have been affected by the policy®*. We have to drop those 2,250 observations
who do not have a primary school graduation year or the number of years they attended
primary school, as they give us neither information on our dependent variable nor on our
treatment variable. For 1,637 students who do give the number of years of primary school
attended, we do not have a year in which they graduate. We impute this by assuming they
all entered primary school at age 7 and graduated five years later if they were old enough
to be in the “treated” portion of their county, and six years otherwise. This imputation
is imprecise, as children in our sample begin attending primary school between the ages
of 5 and 10, and so we drop all 226 observations (from the original pool of 1,637) with
imputed values for which the imputed graduation year is within two years of the relevant
county treatment year. Excluding those in counties with no treatment year, those who
graduated from primary school after 2004, and migrants brings our main sample to 8,146.
All of our results are robust to excluding the 2,289 individuals which are in counties with
an “unclear” quality of policy year identification?®.

The regressions we present all use robust standard errors which are clustered at the

23Which we examined in section 4.3.

24This worked out to be all individuals who were 42 years or older at the time of our survey. These
individuals, if they had entered primary school at age 6, would have graduated from primary school
before 1976 and would have been similarly affected by the cultural revolution.

25Graded “3”, as discussed in section 4.
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county level. Our total years of schooling variable refers to the sum total of years spent in
primary school, middle school, high school and university /technical school. Post-primary
education refers to this sum excluding the contribution from primary school. In our main
regressions on educational attainment, as above, we dampen values so that the number of
years of education contributed from each level of schooling cannot exceed the nationally
mandated number of years for that level by more than one year. This means that high
school, which normally is three years in duration, is allowed to be no more than four
years. In primary school, this means that before policy implementation in a given county,
we trim primary school attainment observations which are greater than six to be six, and
after implementation, we trim values greater than seven to be seven. For robustness, we
also conduct the same analyses without dampening values and by fully dampening post-
primary values, e.g. high school can only contribute up to 3 years. In neither case do
our point estimates change substantially, but using the raw data expands the confidence
intervals, due to numerous observations reporting seven, eight, nine and even 10 years of

primary school.

5.2 First stage

The “first stage” of our analysis is the proportion of students in our sample graduating
from primary school in a given “distance to treatment” year (e.g. one year before the policy
is implemented in the student’s county, or five years after) who are getting six years of
primary education. This is of limited interest because we are mechanically choosing the
year in each county which maximizes the jump from five years to six years of education, but
we feel it is still instructive to view the graph as we can learn from it what proportion of the
population is affected by this policy. Figure 9 shows this data, including students within a
20 year bandwidth of being treated. Prior to implementation of the policy, the proportion
of students getting at least six years of primary school is consistently around 25% of the
population. At the chosen policy implementation year it then jumps to approximately
75%), increasing to over 95% of the sample in the 10 years following implementation. In
other words, the first stage of our subsequent IV regressions will be an approximately
50% increase in the probability of completing an extra year of primary school. Regression

output showing similar results is presented in table 8. These regressions show that, as
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we add controls, county and year fixed effects, we get a precise estimate of about .5,

mirroring the pattern in figure 9.

5.3 Descriptive statistics and graphs

Our main outcomes of interest are the total years of education an individual attains and
the years of post-primary education an individual attains, as described in section 5.1. We
are also interested in the graduation rates of individuals from middle school, high school,
and post-secondary school, and the probability they have ever attended high school or
university. In table 7, we show the unconditional means for these data for the same
four groups (treated and non, full sample and restricted to observations which graduated
from primary school within five years of the treatment year, henceforth “within a five
year bandwidth”). This table shows a few patterns: 1), treated individuals have higher
educational attainment levels in all outcomes we consider, 2), the differences between
treatment and control individuals attenuate substantially for the limited bandwidth sam-
ple relative to the entire sample, and 3), even in the unconditional means, the difference
in post-primary years of education between untreated and treated is quite small in the
restricted bandwidth.

To portray these patterns a bit more clearly, in figure 10 we present a simple histogram
which shows, separately for untreated and treated observations, the distribution of the
number of years of post-primary education. The sample is again restricted to students
who graduate from primary school within five years of the policy implementation year,
though the 10 year bandwidth results look quite similar. The figure shows that though the
treated group seems to have slightly fewer individuals getting no post-primary education
and slightly more individuals getting middle school, the differences are a few percent of
the sample at most. The regression output we discuss below corroborates what inspection
of these simple graphs suggests, namely that any differences we observe in post-primary
schooling are not statistically significant.

We next present a series of graphs which plots the trend in total and post-primary
years of education over time. In the top left panel of figure 11, which shows the raw data
for total years of education, there is a clear upward trend. At the policy implementation

year, there is a jump of about one year, but visually this appears to follow an overall
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trend displayed in the adjacent data. In the top right panel, we remove year-specific fixed
effects and plot the residual data. Here we see a smaller trend and a more apparent,
though still noisy, jump of about one year at the treatment year. We next look at years
of post-primary education. In the bottom two panels, we see a similar pattern as in the
total years of education graphs - the raw data show a clear upward trend in number
of years of post-primary education as distance to the treatment year increases, and the
residual data shows a smaller but still visible trend. Unlike for total years of education,
in neither the raw nor residual data is there any visible jump in the number of years of
post-primary education at the treatment year.

This graphical representation of the data over such a wide time horizon obscures the
fact that we do not have a balanced panel - only some counties are contributing to the
observations in the -20 bandwidth bin, and they are in all cases not the same as those
contributing to the +20 bandwidth bin. This also prevents us from removing county-
specific fixed effects without biasing the results, as point estimates in the various bins
are comprised of different combinations of counties. To address this, we present similar
graphs, first of raw data, then removing year and county fixed effects, for a “balanced
panel”, wherein we have observations in each distance-to-treatment bin from all counties
in the sub-sample. To obtain a balanced panel with an eight year bandwidth, we have to
drop counties implementing before 1984 and after 1997. This leaves us with data from
60 counties, a little more than half of the sample in which we can identify treatment
years. These plots are given in figure 12. The residual data here is very noisy, but the
trends apparent in the previous analysis describe what we see here with some degree of
accuracy: we observe, on average, a higher level of total years of education after the
treatment year, but there is no clear pattern for post-primary years of education. The
dip in the residuals a few years after the treatment year is intriguing, but given we have
only a few observations per county in this bin with the current data, this suggests to us
that we require a larger sample to understand anything beyond the first moment of the
estimated treatment effect. We are currently working on adding data sets to address this

shortcoming.
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5.4 Naive regressions

Here we conduct a set of “naive” reduced form and instrumental variables regressions
to show how our treatment effect estimates change as we refine our specification. The
reduced form estimates are shown in table 9, in which the dependent variable is total
years of education, and in table 10, in which the dependent variable is years of post-
primary education. In the first column, we show a simple regression of the dependent
variable on the treatment variable. In these results, we see a large and significant effect
of the treatment in both sets of regressions. In column two of both tables, we add
the control for distance to treatment year, and the estimated coefficient for the treatment
dummy is attenuated slightly. In column three we exclude the counties where we are least
sure about our identification of the treatment year. This actually raises coefficients in
both tables, suggesting that the measurement error in our identification of county policy
implementation year may attenuate our results. In column four, we add year-specific
fixed effects to control flexibly for time. This reduces our coefficient estimates drastically,
which is to be expected, given that over the duration of our study period, 1976-2010,
educational attainment increased substantially. In column five we add county fixed effects,
which further attenuates our estimated coefficients and, in the post-primary educational
attainment regression, renders the estimated coefficient insignificantly different from zero.
If we were to take these results literally, we would interpret these as saying that the
treatment raised total educational attainment by about .7 years and did not significantly
change educational attainment levels in the post-primary period. In the next two columns,
we add quadratic and then cubic measures of the distance to treatment variable to control
more flexibly for effects which may vary relative to the distance to treatment. In no
instance do these substantially alter the results we find.

The instrumental variables regression here inflates our reduced form with the fraction
affected from the first stage and is shown in tables 11 and 12. The patterns in these
results are largely similar - the final specification suggests that the treatment raised total
educational attainment levels by 1.35 years, but there is no significant difference in the
educational attainment of treated and untreated individuals in the post-primary period.
While these are suggestive, given the nature of our regression discontinuity specification

and our identification assumption, we are primarily interested in these analyses restricted
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to a narrow bandwidth around the treatment year, analyses which we provide in the

following subsection.

5.5 Reduced form and instrumental variables results

In the analyses in this section, we present our results in two forms. One is graphical - we
show the estimated regression coefficient along with a 95 percent confidence interval for
the treatment indicator in the reduced form specification, and for the fitted value of the
probability of getting at least six years of education in the IV specification, over fifteen
different bandwidths corresponding to the number of years around the policy implemen-
tation year we include in our sample. We also provide regression tables providing more
complete output for these regressions for 8 bandwidth values: 1, 3, 5, 7, 9, 11, 13, and 15

years around the policy treatment?®.

Total years of education

We first examine results of analyses where the total number of years of education is
the dependent variable. In figure 13, we present coefficients on the treatment dummy
variable and confidence intervals from reduced form and instrumental variables estimates
of regressions as specified above. These results show that, in the reduced form, treatment
corresponds with an approximately .5 year increase in total years of schooling across most
bandwidths, and in instrumental variables estimates, “treated” individuals received ap-
proximately one full additional year relative to untreated individuals. The accompanying

regression results are given in tables 13 and 15.

Post-primary education

This result of visual inspection is borne out by the reduced form and instrumental
variables coefficients we estimate here, given in figure 14 and in tables 14 and 16. The
estimated reduced form and instrumental variables are never significantly different from
zero and are slightly negative after including more than seven years in the bandwidth.
From these graphs and the related tables, we conclude that, at least on the whole, that
the policy did not lead to any measurable increase or decrease in post-primary educational

attainment.

26We do not include the other 7 regression outputs as they do not fit nicely on a one page table, but
point estimates and confidence intervals are given in the graphical results and full tabular results are
available from us on request.
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Graduation rates

Here we probe deeper into the “no effect” result by looking at the effect of the policy on
graduation rates from middle school, high school, and university /technical school as well
as indicators for ever having attended these three levels of school. These graduation esti-
mates are given in figures 15, 16, and 17 and tables 17, 18, and 19. Estimated coefficients
on the treatment effect for restricted bandwidth reduced form and instrumental variables
regressions are presented as above. These estimates show a fairly consistent “zero effect”
for middle school, high school and post-secondary graduation with point estimates close
to zero and confidence intervals which are symmetric around the x-axis. Estimates of
the treatment’s effect on ever having attended high school and university, as opposed to

graduating, are given in figure 18, and mirror the graduation results.

Subgroup estimates

We next investigate the potential for heterogeneous treatment effects within four
groups: 1), men and women, 2), urban and rural residents, 3), counties in western
provinces and those which are not, and 4), early and late implementers. These are given
in figures 19, 20, 21, and 22, respectively?”. Our analyses here are motivated by our
theoretical predictions that less wealthy groups and groups with lower returns to educa-
tion are more likely to adjust the amount of schooling they get downward. These results
should be taken with a grain of salt, as in most of our counties, particularly for narrow
bandwidths, there are only a few observations on either side of the cutoff. Subgroup
analyses such as these reduce the number of observations, often by more than a half, and
so we might expect (and indeed see) large, insignificant, and unstable treatment effect
estimates for narrow bandwidths.

We find some evidence that men may get slightly more additional post-primary school-
ing as a result, but this tapers off with time as in previous analyses, further suggesting
the need for a larger sample size to give us the power necessary to investigate whether
there is something special about the first few years of implementation. For women, on
the other hand, we estimate consistently negative treatment effect estimates. Though
these are never significantly different from zero, they are quite sizable. Taken literally,

the five year bandwidth point estimate suggests that treated women attain between .5

2TTables for these results are available upon request.
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and 1 year less post-primary education than non-treated women, though the result is not
significant at traditional confidence levels. Women have higher returns to education in
China as estimated by Mincerian regressions, but receive lower education, and previous
work has suggested that families either perceive returns to education for women as lower
than for men, which would match our theoretical predictions, or choose to allocate fewer
resources to them for some other reason. (Li, 2003)

The difference between rural and urban residents follows a similar pattern. Estimates
of the effect of the treatment on post-primary education for urban residents are consis-
tently positive, large and in a few cases, significantly different from zero. Estimates for
rural residents are consistently negative as the bandwidth grows, with the point estimate
for a five year bandwidth and beyond at about half a year of education less than non-
treated residents. As rural residents are generally of lower income than urban residents
and have fewer work opportunities which reward high levels of education than urban
residents, our findings here match well with our model’s predictions. We find very lit-
tle evidence of heterogeneous treatment effects on the the early/late and western/non

margin.

5.6 Concerns and competing hypotheses

Here we address a series of concerns and potential competing explanations for the results
that we find. The first and foremost concern is that China’s 1986 compulsory educa-
tion law, which stipulated that all Chinese students had to complete primary and middle
school, may have prevented many students in our study from adjusting downward the
number of years of middle school they attained. Recent empirical work has shown the
law was gradually implemented and remains porously enforced. (Fang, Eggleston, Rizzo,
Rozelle, and Zeckhauser, 2012) Even as recently as 2010, after the policy had been im-
plemented across the country, dropout from middle school remained an issue, estimated
at over 20% in some rural areas. (Mo, Zhang, Yi, Luo, Rozelle, and Brinton, 2013) To
address these concerns, in figure 23 we plot a graph using CFPS data which shows the
mean years of education for students graduating from primary school in a given year over
time, and superimpose a graph of the proportion of students in this same time period

who get less than eight total years of primary education. Here we see that though there

29



is a dip after 1986, the proportion of students not completing middle school is greater
than 20% in the majority of the years we study and this number varies surprisingly little.
From this, we draw the conclusion that a large proportion of students in this period were
in fact able to adjust on the lower margin were they inclined to do so.

Another concern with the ability to adjust is how flexible the upper margin is. If there
were binding supply constraints on individuals which prevented them from advancing to
the next level of schooling, we might observe a pattern similar to what we find in our
data, that, on average, affected students did not increase their amount of post-primary
education, but this result would be the result of having a binding supply constraint
as opposed to the result of a concerted decision by the family. Though this concern
is difficult to untangle without county and province-specific supply data (which we do
not currently have access to), national level data provides suggestive evidence that this
is not the case. (Ministry of Education, 2013) In figure 24, we show data from the
Chinese Ministry of Educational Statistics which plots the proportion of Chinese students
advancing from a given level of education to the next over our period of study. This shows
that the proportion is steadily increasing at each of the major school transitions. While
not conclusive, this suggests that any supply constraints that did exist were consistently

being relaxed over the duration of our study.

5.7 Discussion

Based on our regression results, the evidence of clumping provided in figure 6, and the evi-
dence provided above that both margins of adjustment were available to affected students,
we attribute our finding that there was no change in the number of years of post-primary
education to the importance of credentials in China, either for status, wages, or some
other purpose unknown to us. A story in line with such an explanation is that wages
matter, and attaining a given credential, e.g., a middle school diploma, carries with it a
wage premium. In figure 25, we provide a bar chart which gives the mean non-agricultural
annual income for individuals with a given number of years of post-primary education.
We place vertical lines at the levels of degree attainment, i.e. at the attainment of a mid-
dle school degree, a high school degree, a technical degree and university degree. Though

this is only correlation, it gives us an idea of what the wage structure in the economy is
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and what information a family might use to make their educational decisions.

The credentials story suggests we might see humps at these lines, but in most cases we
do not. Rather, we see some evidence of a wage premium to having ever attended middle
school, having ever attended university, and having either a technical or university degree.
The lack of evidence for degree premiums/sheepskin effects, albeit only correlational, is
surprising, and is seemingly in conflict with the clumping at degree levels we see in the
data. Interpretation of this pattern, however, needs to be taken with a grain of salt given
the large amount of clumping around each of these degree attainment levels as shown in
figure 10. It could be, for example, that those who are induced to drop out after entering
a degree level but before attaining a degree are of higher ability and so receive similar
wages to those who stay on to continue, but are not otherwise comparable. If this were
not the case, it would be curious to see so many individuals staying on until finishing their
middle school or high school degree despite the fact that expected earnings do not seem
to vary much with an extra year of middle or high school. One plausible explanation
is that individuals are learning about their ability as they go through the educational
system, and due to either noise in the examination process, uncertainty about ability
which the entrance exams resolve, or both, it is worthwhile for most students to remain
until their ultimate year of a given level of schooling when these entrance examinations
are administered. This, however, is just conjecture and the distribution of income across
years of education we find here is a novel finding that we will give more attention to in

future research.

6 Conclusion

In the analysis presented here, we find that China’s primary compulsory education policy
reform of 1980 was successful in inducing people to attend one more year of primary
education, but had no measurable impact on the education attained after primary school
by the affected population. This result is shown both in self-reports on number of years of
education attained and in coarser measures of graduation and ever having attended a given
level of schooling. Looking into the possibility of heterogeneous treatment effects among
different subgroups, we find weakly suggestive evidence that poorer groups and those with

lower returns to education may have been induced to get less education. These results,
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however, are not statistically significant and require further analysis and more statistical
power. We are currently working on incorporating into this paper data from two other
large data-sets which will more than quadruple our sample size and decrease our reliance
on our current method of identifying the policy year by giving us counties which we can
link directly to county gazetteer data on when the policy was introduced. We hope this
will give us more precise ancillary estimates with which to pin down compositional effects.

This study contributes what is, to the best of our knowledge, the first investigation
of the impact that a compulsory primary education reform has on families’ education
decisions. In addition, it takes place in the developing world, where there is a paucity
of studies on the impacts of compulsory education reform. We believe that the central
messages - 1), that the additional year of educational reform was adopted by virtually all
affected individuals, 2), it did not induce people, on average, to get more or less education
after primary school, and 3), it may have induced some of the poor and those with low
lifetime earnings expectations to drop out earlier - are important pieces of evidence to
consider as other developing countries are making decisions about how to reform their
primary education systems.

Particularly in places with large rural /urban disparities, limited mobility, and a pop-
ulation which is in school, on average, at least until part-way through middle school,
such a policy has obvious uses. By extending the length of primary school, which usu-
ally takes place in or near students’ place of residence, the government gains a year in
which to drive home competencies and skills which it deems important for middle school
and beyond and, at least under the circumstances we study, is guaranteed essentially full
compliance. On the other hand, this may be costly to an economy. It will shrink the
labor force temporarily, as there will be a gap when the first batch of students comes out
of school a year later than anticipated. It may also shrink the labor force permanently,
as, if families react to such a policy as they did in our analysis, the majority of laborers
will consistently enter the labor market a year later than they would have otherwise and
the labor market will have one less young cohort in it at any given time.

The large, significant first stage we find suggests several obvious lines for future work.
In the companion paper to this study, we follow along the lines of the literature mentioned

in the introduction, using the exogenous variation in education levels we find to estimate
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the relationship between years of education and labor market outcomes. In future work,
we hope to expand the analysis to issues such as health and migration. We believe this
would provide some of the first rigorous evidence from the developing world to several
of the literatures which link national schooling policy changes to later life outcomes. We
also hope to use the educational decisions we study and the patterns we uncover as our
first “foot in the door” to understand, along the lines of papers such as Atkin (2012), the
relationship between changes in the labor market and people’s decisions about educational
attainment. Finally, and perhaps most importantly, will be to combine these lines of
inquiry to give a comprehensive assessment of what the overall costs and benefits of the
policy were. The usefulness of such a policy will ultimately rest on whether its beneficiaries
are more productive or otherwise more valuable to society, and whether this increase in
value justifies the costs of teaching children for an extra year and the forgone wages that

come from these individuals spending an additional year outside of the workforce.
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Figure 1: National data on proportion of students in six year primary education
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Income

Figure 2: The family’s decision between income and schooling

39

w(a, S:=1, Sz=1)

w(a, $:=1, $z=0)

w(a, $1=0, $:=0)



Figure 3: The schooling choice frontier in income and ability
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Figure 4: Sampled counties in CFPS
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Figure 6: Implementation of policy across time
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Figure 7: National statistics and province-level cdfs of policy implementation
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Figure 8: National statistics and province-level cdfs of policy implementation
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Proportion of students with six years of primary school

Figure 9: First stage - proportion of population affected by policy
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Figure 10: Distribution of post-primary education by treatment
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Figure 11: Educational attainment before and after policy implementation
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Figure 12: Balanced panel
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Figure 13: Treatment effect estimates - total years of education
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Figure 14: Treatment effect estimates - post-primary education
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Figure 15: Graduation probability, IV, middle school

Probability of graduating from middle school, IV

//‘\,/’/.HW

5 1|0 15
Size of bandwidth, in years

—e—— Treatment effect estimate —e—— 95% CI lower bound
—=—— 95% CI upper bound

52



Treatment effect estimate, probability

4

.2

0

-2

Figure 16: Graduation probability, IV, high school
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Figure 17: Graduation probability, IV, post-secondary school
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Figure 18: IV results for ever having attended a given level of school
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Figure 19: Investigating heterogeneous treatment effects: gender
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Figure 20: Investigating heterogeneous treatment effects: rural/urban residence

2 4

0

Treatment effect estimate
-2

-4

Treatment effect estimate

Post-primary years of schooling, 1V, urban residents only

5 10 15
Size of bandwidth, in years

—e—— Treatment effect estimate —e—— 95% CI lower bound
—=—— 95% CI upper bound

Post-primary years of schooling, 1V, rural residents only

%

5 10 15
Size of bandwidth, in years

—e—— Treatment effect estimate —e—— 95% CI lower bound
—=—— 95% CI upper bound

o7



Figure 21: Investigating heterogeneous treatment effects: western/non-western provinces
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Figure 22: Investigating heterogeneous treatment effects: early and late implementers
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Mean, total years of education

Figure 23: Mean years of education over time and completion of middle school
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Figure 24: Proportion of students advancing between school levels, national data
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Figure 25: Non-agricultural income and educational attainment
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Table 1: Anecdotes on implementation of six year primary education from across China

Region | Strategy of Changing 5-Year to 6-Year Primary Education [ Source
Beijing In 1969, the length of primary education was shortened to Beijing
five years. Starting from September 1st, 1980, the length General

of primary education was prolonged to six years, with the Education

fifth-grade students continuing to be in the old system Chronicle
and students of other grades entering into the new system. (Part I)

Xinle In 1967, the length of primary education was shortened to Xinle
County, five years. Starting from August 1985, first-grade students | Educational

Hebei and one half of second-grade students entered into the Chronicle
Province new six year system, while the rest of students remained

in the old system.
Nanjing In 1969, the length of primary education was shortened to Nanjing

City, five years. Starting from 1982, the length of primary Educational
Jiangsu education was prolonged to six years in urban districts Chronicle
Province and children started primary education at the age of six.

By contrast, the length of primary education remained to
be five years until 1999 in five other counties (Jiangning,
Jiangpu, Liuhe, Gaochun, and Lishui).

Wuyi In 1984, first-grade students entered into the new six year Wuyi
County, system in half of primary schools, with the other half Educational
Zhejiang following the next year. In 1987, however, all primary Chronicle
Province schools were required to resume the five year system. In

September 1999, all primary schools were restored to the
new system of six years. The final cohort under the old
system graduated in June 2004.
Dongying In 1997, the compulsory education system changed from Dongying
District, the 5-3 (years of primary school-years of middle school) to District
Shandong the 5-4 system. In 2003, first-grade students entered into Chronicle
Province the new 6-3 system. (1998-2005)

Xishui In 1986, the first-grade students entered into the new 6-3 Xishui
County, system in the primary schools located in county seats, Educational

Hubei while other primary schools remained in the old 5-3 Chronicle
Province system. In 1987, the first-grade students in the primary (1986-2006)

schools located in the township entered into the new 6-3
system. In 1991, first-grade students in the remaining

primary schools entered into the new 6-3 system.
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Table 2: Reasons for exclusion

] Reason for exclusion

\ Number of counties

Shanghai (extended middle school instead) 18
No variation - consistently 5 years 9

No variation - consistently 6 years 12

No clear pattern 9

Too few observations 2

Total 50

Table 3: Village/community level characteristics

0 ® ®
Non compliers Early implementers Late implementers
Western province 0.0625 0.286 0.0286
(0.246) (0.455) (0.169)
Number of primary schools 0.626 0.771 0.910
(0.405) (0.504) (0.351)
Number of medical centers 1.919 1.921 2.058
(1.217) (1.280) (1.348)
Number of small stores 27.70 35.31 17.85
(62.08) (47.12) (17.55)
Number of residents 3816.5 4893.3 3310.4
(2897.9) (3795.7) (2427.6)
Household size 3.414 3.660 4.710
(0.739) (0.943) (2.495)
Year electricity connected 1974.8 1978.5 1978.1
(10.95) (10.05) (7.615)
Year first major road built 1990.6 1985.9 1985.6
(11.60) (13.06) (13.33)
Year running water provided 1996.0 1993.6 1995.7
(9.656) (9.749) (11.79)
Proportion of households on welfare 0.0938 0.0971 0.121
(0.0694) (0.0922) (0.0833)
Observations 32 77 35

mean coefficients; sd in parentheses
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Table 4: Individual-level characteristics

(1) (2) (3)
Non compliers Early implementers Late implementers

Western province 0.0596 0.246 0.0409
(0.237) (0.431) (0.198)

Proportion female 0.497 0.482 0.454
(0.500) (0.500) (0.498)

Proportion in urban area 0.333 0.422 0.213
(0.472) (0.494) (0.409)

Age at time of survey 33.39 33.83 33.30
(9.565) (8.840) (9.288)

Years of education 9.356 9.437 8.309
(2.955) (3.096) (2.683)

Years of post-primary education 3.861 3.813 3.087
(2.917) (2.994) (2.596)

Graduated primary school 0.760 0.809 0.820
(0.427) (0.393) (0.384)

Graduated middle school 0.735 0.726 0.673
(0.441) (0.446) (0.469)

Years of middle school 2.479 2.351 2.224
(1.260) (1.290) (1.415)

Graduated high school 0.321 0.336 0.230
(0.467) (0.472) (0.421)

Years of high school 1.001 1.019 0.722
(1.457) (1.429) (1.324)

Graduated university 0.0365 0.0293 0.0130
(0.187) (0.169) (0.113)

Year of policy . 1986.9 2001.8
() (3.241) (3.001)

Observations 2331 5846 2300

mean coefficients; sd in parentheses
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Table 5: Hazard model results - predicting time of policy implementation

M
VARIABLES Year of policy implementation
Western province 1.272%%*
(0.329)
Number of primary schools -0.783**
(0.319)
Number of medical centers -0.147
(0.117)
Number of small stores -0.00587
(0.00389)
Population, in 1000’s 0.157%**
(0.0462)
Household size -0.183%*
(0.0721)
Year electricity connected 0.00628
(0.0140)
Year first major road built -0.00107
(0.0101)
Year running water provided -0.0167
(0.0111)
(mean) proved -0.00405
(0.0103)
Observations 1,144

Standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1

Note that a positive coefficient here signifies increased
hazard and thus earlier policy implementation
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