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A B S T R A C T

Currently China is experiencing unprecedented growth in higher education enrolments, with this trend set to
continue. Whether higher education financing policy is able to facilitate this expansion is a critical issue for both
education outcomes and economic growth. Using cross-sectional earnings data from the Chinese Household
Income Project we find that a significant proportion of low-income graduates have a high likelihood of ex-
periencing financial difficulties with current loan arrangements, implying high levels of financial hardship, a
reliance on family members to meet repayments in order to avoid difficulties, and for some, default. In contrast
we show that a properly designed income-contingent loan scheme has the potential to significantly mitigate,
even eliminate, these concerns without attendant high budgetary costs. Our findings have important policy
implications for Chinese higher education financing.

1. Introduction

Internationally over the past six decades economic growth and
technology improvement have been associated with the expansion of
higher education institutions (HEI) and college graduation rates; almost
every country has experienced a rising rate of university graduates,
with such a trend set to continue (Barr, 2012). Lauded for the positive
spillover effects on society, higher education nonetheless is increasingly
recognized as having significant private returns, it being reasonable on
equity grounds that all taxpayers do not bear the full cost of higher
education. Therefore, it is not surprising to observe that higher edu-
cation students in most countries now contribute to the cost through
tuition charges, a situation much different to the widespread experience
of international higher education practice as short as 40 years ago
(Chapman and Doris, 2018).
China's higher education has undergone important changes since

the late 1990s. In the 15 years from 1999 the number of HEIs more than
doubled, and undergraduate and postgraduate student numbers in-
creased by over five times (MOE and NBSC, 2015). At the same time
higher education financing has changed from a completely government
funded system to a multi-channel cost-sharing and recovery system,
with supporting data being provided below. This implies potentially
high financial burdens for low-income families with the associated
prospects of restricting further development of China's higher education

and skill-upgrading of the labor force, potentially associated with ad-
verse consequences for poverty reduction.
A policy intervention designed to alleviate the financial stress as-

sociated with having to pay tuition are national student loan systems,
and these have been used world-wide to address the capital market
problem associated with investment in post-compulsory education skills
explained in the Introduction to the Special Issue (Chapman and Doan,
2018). China significantly expanded formal education loans in the late
1990s (PBC, MOE and MOF, 1999), with the current financing system
consisting of three types of mortgage-style loans, known as time-based
repayment loans (TBRL).
This paper investigates student loan schemes for China. As con-

ceptual background to the motivations for our research, we refer
readers to the discussion in the Introduction of the Special Issue which
examines the costs and benefits of the two design systems for student
loans. The essential difference between the TBRL and its alternative,
income-contingent loans (ICL), is that the former requires constant re-
payments of debt on the basis of time, but ICLs are collected depending
only on income. Unlike an ICL, a TBRL takes no account of capacity to
pay and, unlike a TBRL, ICL repayment periods differ very significantly
between debtors because the level and structure of graduate lifetime
incomes vary so much between people.
We start with an empirical examination of the difficulties faced by

borrowers with respect to meeting TBRL repayment obligations, which
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is much more likely to be the case for graduates/debtors receiving low
incomes, even if only for a short period. With the use of recent cross-
sectional earnings data we provide the first quantitative analysis of
repayment burdens associated with the current Chinese student loans
system. The results illustrate that borrowers have a high probability of
experiencing excessive financial hardship in repaying loans when their
incomes are at the low end of the distribution of incomes for graduates
by age and sex. The adverse implications of this experience are fully
explained in Chapman and Doan (2018).
We then examine the implications of ICLs with which the borrower

can achieve consumption smoothing over the entire life cycle and is
immune from default risks, which are the two key advantages over
TBRLs (Chapman, Higgins, and Stiglitz, 2014).1 These benefits help
explain why ICLs have become either a reality or are in prospect cur-
rently in many countries.
No prior research has explored ICLs in China's context, and this

study fills the gap. We provide evidence for China that an ICL can be
designed to perform both more equitably and with lower subsidies than
TBRLs, which would mean that reform of this type, so long as this can
be designed properly, has significant potential in assisting the future
development of higher education in China. Whether or not the ever-
improving institutional and administrative environment is currently
sufficiently efficient to allow low-cost collection of an ICL remains a
critical question posed in the conclusion.
The remainder of this paper is organized as follows. Section 2 pre-

sents the background of student loans in China. Section 3 describes the
data employed in the empirical exercises. Sections 4 and 5 report and
examine, respectively, the repayment burdens for TBRLs and the effects
of ICLs for China. Section 6 considers two sensitivity tests related to the
econometric methods used, and offers a caveat concerning the possible
under-estimation of subsidies calculated for ICLs related to emigration.
Section 7 concludes, opening up for consideration matters of institu-
tional capacity and design.

2. The Chinese higher education system: Background

China has witnessed dramatic institutional transformation from a
centrally-planned to a market-oriented economy ever since 1978. The
government used to extensively regulate educational resources related
to HEIs, and also the labor market (Yueh, 2004). Hence, few pecuniary
benefits existed as incentives of higher education (Li and Bray, 1992).
With reforms, however, the market gradually replaced government
regulation in allocating educational resources (Kanbur and Zhang,
2005), which leads to a significant expansion of higher education. The
undergraduate enrolments increased by 6.8 percent per year on average
from 1978 to 1999 (MOE, 2001). Growth continued after 1999. The
undergraduate entrants being 7.21 million in 2014 were 3.7 times more
than that in 1999, and the number of regular HEIs also more than
doubled (MOE and NBSC, 2015).
Higher education financing in China has evolved from a completely

centralized government-funded system to a multi-channel cost-sharing
and recovering system. From 1999 to 2013 there was a decline in the
government's share in investment in higher education from 68.9 to 60.1
percent and an increase in individuals’ share of costs (out-of-pocket
tuition and fees) from 12.5 to 25.0 percent (MOE and NBSC, 2015). The
average annual tuition is around 30 percent of annual disposable in-
come per capita, with the ratio of the tuition to disposal income per
capita varying from 22 percent for urban residents to 67 percent for
rural residents (MOE and NBSC, 2015; NBSC, 2014). This financial
obligation can be very high for many families and potentially exacer-
bates access issues (Dong and Wan, 2012).
Financial aids to the students can take many forms, including

scholarships, grants, work-study programs, tuition-cost waivers and

student loans (Loyalka, Song, and Wei, 2012). However, merit-based
scholarships cannot resolve financial difficulties of students from poor
families because only a proportion are eligible, grants are not sufficient
to cover both tuition and living expenses (Shen and Li, 2003), and
tuition waivers are also quite limited to only a small number of students
in poverty or studying certain majors.
There are three student loan schemes in China: the Government-

Subsidized Student Loan Scheme (GSSL), the Government-Subsidized
Student Resident Loan (GSSRL) and the General-Commercial Student
Loans Scheme (GCSL), initiated in 1999, 2007 and 2000, respectively.
These loans vary with respect to, among other things, targeting,
amounts available, and repayment terms, but what they all have in
common is that they are all TBRLs. As of 2014 nearly 100 million
students have benefited from the two government-subsidized student
loan schemes with the total loan amount outstanding has now grown to
be more than RMB 100 billion (USD 16.26 billion) (Li, 2015).
The main beneficiaries of the GSSL are full-time students from low-

income families enrolled in public HEIs. These loans have a maximum
amount of 8,000 RMB (1,301 USD) (not exceeding the amount of tui-
tion, dorm fees and living cost), and are granted by four state-owned
banks. As with many systems world-wide, the repayment terms have a
zero interest rate while people are studying, and also include a max-
imum grace period of three years after which there is a maximum re-
payment period of 20 years after the loan begins. As well, GSSL re-
payment obligations are written off after three years if debtors choose
to work in underdeveloped areas after graduating from central min-
istry-affiliated HEIs. The GSSRL deviates from the GSSL in that local
banks and other financial institutions provide the loans and students
enrolled in private HEIs are eligible to apply. The GCSL is open to all
students from both public and private HEIs, with the loan amount
varying from 2000 to 20,000 RMB (325 to 3252 USD).
Several concerns have been raised with respect to the current stu-

dent loan systems. First, both GSSL and GSSRL arrangements imply a
high risk of default,2 partly as a result of them being targeted to stu-
dents from low-income families. While the default rate for graduates
from central ministry-affiliated HEIs is estimated to be only 6.9 percent
at the end of 2008 (Pan, Wu, and Huang, 2010), defaults are large in
economically less developed areas. For example, the Guizhou province
had a default rate of 29.8 percent at the end of 2012 (Li, 2015). The
problem with GCSL loans is that they are not easily accessible to stu-
dents of low-income families because of collateral requirements
(Li, 2015). Second, although student loans are generally targeted at
poor students, there is a lack of a clear working definition with respect
to eligibility. It is also difficult to know with accuracy the family in-
comes of the students to facilitate properly targeted administration.
Third, there is inequality in the implementation of student loans on
provincial, institutional and individual levels as student loans are tilted
towards economically developed areas and key universities, arguably
overlooking students in developing areas or enrolled in less advantaged
universities (Shen and Li, 2003).
There is little doubt that the last several decades of Chinese higher

education have seen considerable change. It is also the case that current
financing arrangements are significantly at variance with the argu-
ments offered in Chapman and Doan (2018) as to what constitutes an
ideal system of financing, particularly with respect to the coverage and
design of student loans. This motivates an exploration of the empirical
implications related to consideration of alternative approaches to stu-
dent loan reform in China which now follows.

1 Again, for details, see Chapman and Doan (2018).

2 Given the lack of reporting we don't know what defaults actually are, but it
is of interest that in introducing the GSSRL the government set aside 15 percent
of loan outlays to the lending banks granted in each year. This implies that the
government expects non-repayment of this order of magnitude.
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3. The data and estimation results

3.1. Introduction

Our goal is to illustrate the implications for China of TBRLs and
ICLs, with the focus being on the implications for repayment burdens of
TBRLs, and the government subsidies associated with the repayment
patterns of different designs of ICLs. For these exercises we require
disaggregated estimations of age-income profiles from a recent re-
presentative cross-section survey. The data, methods and results are
now considered.

3.2. The data described

The data come from the 2013 Chinese Household Income Project
(CHIP), organized by the China Institute for Income Distribution and
supported by the National Natural Science Fund and National Bureau of
Statistics. CHIP is a valuable source for our empirical analysis because it
contains rich information on household income, expenditure, and in-
dividual demographic characteristics such as age, education, employ-
ment and earnings. The survey is one of the most authoritative national
representative surveys in China for analyzing individual income de-
terminants.
We restrict the sample to wage earners aged 223 to 59 years who are

graduates (either professional college or university) and we also include
individuals who are unemployed or not in the labor force. Graduates
with no or very low incomes are critical to our exercises because if they
are debtors their financial circumstances will have critical implications
for the calculations.4 However, we exclude those currently studying and
also the self-employed (209 observations), because it is difficult to in-
terpret the meaning of “income” for members of this group. The income
for self-employed individuals may contain business profit which is quite
different to the situation of wage and salary earners. Also, the sample
does not include students who have dropped out because they are not
identified in the survey data.
The final sample consists of 2447 males and 2164 females, with the

main statistical characteristics being shown in Table 1. Annual income
is the sum of primary wage income and subsidies of various kinds such
as for food and housing.
The statistical characteristics of the data are as expected, with a

mean age in the mid-30s, and roughly half of those observed having the
equivalent of Bachelor degrees and half being professional graduates.
Average annual incomes are 45,574 RMB (about 7400 USD) for males
and 34,450 RMB (about 5600 USD) for females, and about 80 percent of
the sample has formal labor contracts with employers.

3.3. Estimation results

Methodologically sound estimates of future income for graduates
are important in understanding and designing student loan systems.
Further, to understand the implications of loans for different groups of
individuals it is critical that the analysis is not based on average or
median income graduates, because RBs are influenced significantly by
income (as explained in Section 4), an important point which has been
illustrated for many countries (for example, see Barr, Chapman,
Dearden, and Dynarski, 2018, Chapman and Doris, 2018, and Chapman
and Dearden, 2017). Thus, to get the analyses right for China, we need
reliable estimation across the whole distribution of projected incomes.
For this purpose we use the unconditional quantile regression

(UQR) approach of Firpo, Fortin, and Lemieux (2009) to estimate life-
time income, as this approach provides us with a picture of dis-
aggregated earnings distributions. We are aware of limitations of this
method which will be discussed in later sections. The resulting age-
income profiles from this method are the basis for our calculation of the
repayment burden for TBRLs and can also be used for a range of cal-
culations related to the design of ICLs.5

To use UQR, income needs to be transformed into the so-called the
“Re-Centered Influence Function” (RIF) as in Firpo, Fortin, and Lemieux
(2009). In our application we use the unconditional quantile of log
income, which is determined by the following equation:

= +RIF Y q F q
D Y q
f q

( ; , )
( )
( )Y i

i

Y (1)

where Yi is log income of individual i, qτ is the sample quantile for log
income, D( · ) is an indicator function with respect to whether log in-
come is equal to or below qτ, FY and fY are, respectively, the cumulative
and marginal density functions for log income out of kernel density
estimation (assuming the kernel is a normal density function).
We regress the unconditional quantiles of log income on age and

age-squared (Mincer, 1958).6 For example, for the 50th quantile of log
income, we estimate the following OLS model

= + + +RIF age age_50 · ·i i i i1 2
2 (2)

where RIF _50i is the unconditional 50th quantile of income for in-
dividual i, agei is the age of individual i, and ɛi is a random error.
In this estimation the coefficient estimates on the age variables can

be interpreted as the marginal effect of age on the unconditional
quantile of log income. From the coefficients we can then predict log
income at each age for every part of the distribution by sex; the re-
gression results are presented in Table A1.
The predicted log income from the model in Eq. (2) is exponentiated

to obtain predicted income. Moreover, we use the latest 5-year-average
total factor productivity (TFP) growth rate in China to adjust upwards
the age-earnings profiles by 1.2 percent per annum to capture expected
productivity growth.7

Fig. 1(a) shows the age-income profiles using the pooled sample of
males and females for the 20th, 25th, 50th, and 75th quantiles, re-
spectively, illustrating annual income in 2013 USD using an exchange
rate of 6.15 RMB/USD.8 It can be seen that for the 75th quantile income
peaks at age 52 and for the other quantiles the profiles are similar in
shape but with peaks at earlier ages. In Fig. 1(b) to (c), we show se-
lected parts of the distributions for the subsamples of males and fe-
males.

4. Repayment burdens for TBRLs in China

In this section we report our examination of the financial con-
sequences for debtors for TBRLs in China. The critical contribution in-
volves calculation of the loan repayment burden (RB), which is the ratio
of debt repayment obligations to income in a given period, for example
a year; formally, the RB in period t is defined as:

3 The majority of students in China would graduate at the end of age 21, and
there is no conscription. Age 22 is typically the year at which graduates begin
work.
4 Even so, in our sample 91 percent of the individuals are employed wage
earners.

5 We recognize that it is possible that the UQR gives misleading results in
some circumstances, as explained in detail in Dearden (2018). We have not yet
explored this issue for China, and hope to examine it in future work.
6 This model is a variant of the traditional earnings equation, where log
earnings are regressed on potential work experience and potential work ex-
perience-squared; potential work experience is usually defined as current age
minus age at graduation.
7 The 5-year-average TFP growth rate is obtained from the World Penn Table
of Version 9.0.
8 Here we do not present the age-earnings profile at the 10th quantile, be-
cause observed earnings below this quantile in the sample are largely zeroes.
The exchange rate is the average during 2013 (according to the Wind Economic
Database).
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As has been explained and emphasized in the Introduction to the
Special Issue, the RB is an important criterion in gauging the (un)de-
sirability of particular forms of TBRLs; very high RBs, unless there is
family debt repayment assistance, will lead to consumption hardships
for borrowers and even eventually to default on the debt.
To illustrate RBs we consider a hypothetical TBRL similar in design

to the types of TBRL already in existence in China. We assume that the
student takes a loan of 8000 RMB in each of the four years of the
university study, with this amount being used to cover 6000 RMB of
tuition costs and 2000 RMB of living expenses per year. Since the
government provides interest rate subsidies for the debt before the
student graduates from the university, the loan amount owed im-
mediately post-graduation is thus 32,000 RMB (8000× 4), and we
assume that the borrower is obligated to make loan repayments im-
mediately after graduation. The inflation rate is assumed to be 3 per-
cent per year9 with an assumed real interest rate of 2 percent per year.
In repaying the loan we assume that the borrower makes equal

payments at the end of each year during the 10-year period after gra-
duation, which is currently the typical obligated repayment length of
time of Chinese student loans. With a nominal interest rate at 5 percent
per annum and the value of the debt being 32,000 RMB, the 10-year
repayment period results in an annual repayment obligation of 4144
RMB. With an assumed inflation rate of 3 percent, the debt repayment
in real terms declines over the years from 4023 RMB at the end of the
first year to 3084 RMB in the 10th year. With these repayment ob-
ligations we are now able to calculate the RBs associated with the
disaggregated age-income estimates.
Fig. 2(a) presents results of RBs on the TBRL for the pooled sample

of males and females. As is always the case, RBs decline with age, for
two reasons: real debt repayment obligations decreases as a result of
inflation; and, more importantly, real income increases with age.
The calculations illustrate that there are large RBs for borrowers at

the bottom of the income distribution by age. For example, for the 20th
quantile, the RB is above 35 percent in the first year, and well above 20
percent in each of the initial four years. The RB for the 25th quantile is
qualitatively similar, and is well above 18 percent in the first four years,
which likely imposes significant consumption difficulties for these
graduates.
Fig. 2(b) and (c) present results of RBs of the TBRL for males and

females respectively. It is clear that RBs for males are relatively small
because males on average have larger income than females. However,
for males from the 20th earnings quantile the RB still starts at about 30
percent and is well above 20 percent in each of the first four years after
graduation. From Fig. 2(c), for young women graduates from the 20th
quantile the RB is close to 55 percent in the first year after graduation,

and for both the 20th and 25th quantiles the RB exceeds 20 percent in
each of the first four years.
Some argue that an RB can be regarded as “excessively high” if it

exceeds 18 percent (see Baum and Schwartz (2005) for discussion) al-
though this rule is imperfect and very rough because repayment diffi-
culties must presumably be influenced by a debtor's absolute income as
well (see Chapman and Doan, 2018). However, if RBs in excess of 18
percent do imply difficulties our TBRL simulations illustrate that young
Chinese graduates in or around the bottom quartile of income will be
facing financial distress for quite a few years. We stress that the RBs of
graduates in the bottom decile, which are unreported, must be con-
siderably higher than the figures shown here, meaning that the very
poorest debtors will necessarily be unable to repay a TBRL by them-
selves.
As pointed out in Chapman and Doan (2018) for those borrowers

with high RBs experiencing default, there will be credit reputational
damage. Chapman and Lounkaew (2016) document that the default
rates of typical TBRLs vary greatly, ranging from around 15–20 percent
for the US and Canada, to about 50 percent in Thailand and Malaysia.
While accurate aggregate default rates are not available for China, there
are some indications of very high default rates (around 30 percent) for
borrowers in economically less developed areas, as noted in Section 2
above.10 Default and other factors associated with repayment difficul-
ties from TBRL suggest that there is a case for exploring the effects in
China of ICLs, an issue now examined empirically.
It is worth pointing out while we found high RBs for a significant

minority of debtors with our hypothetical TBRL for China,
Dearden (2018) emphasizes that the use of UQR in exercises such as
these is approximate only. Moreover, having more flexible approaches
to modelling RBs is typically associated with finding higher RBs than
results from UQR analyses. For this reason we are comfortable that the
excessive RBs revealed from these exercises are understating the extent
of the policy problem associated with TBRLs.

5. The effects of various ICLs for China

5.1. Introduction

The RBs illustrated above motivate the case for an examination of
different hypothetical ICL schemes for China. We use the estimated
disaggregated age-income relationships reported in Section 3 to address
two broad questions: what are the effects of ICLs on the repayment
experience of debtors (in terms of both the length of time taken to repay
and the associated RBs)?; and what are the consequences of different
ICL design with respect to taxpayer subsidies? It is critical to emphasize
that with ICLs a maximum repayment ratio with respect to income is set
by law, and is for example 9 and 8 percent for England and Australia

Table 1
Summary statistics of the sample by sex.

Variable Statistic Males Females All

Annual income (in USD) Mean 7,410.48 5,601.55 6,561.53
SD 5,105.81 4,425.81 4,882.39

Age (years) Mean 36.41 34.20 35.37
SD 10.10 9.41 9.84

Employed wage earner (percent) 94.20 86.97 90.80
Contract (formal) worker (percent) 84.71 77.54 81.35
Education Undergraduate degree (percent) 44.95 43.35 44.20

Professional college (percent) 55.05 56.65 55.80
Observations 2447 2164 4611

9 In China, the average of monthly year-on-year growth rates of CPI indexes is
3.23 percent from Jan 2008 to Dec 2013, and it is 1.79 percent from January
2014 to October 2016.

10 According to one main issuing bank, a conservative estimate of the current
default rate of the existing loan system is around 5.0 percent, although it is not
clear how the default rate is measured.
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Fig. 1. (a). Selected age-income profiles for the pooled sample. Fig. 1(b). Selected age-income profiles for males. Fig. 1(c). Selected age-income profiles for females.
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respectively. Critically this means that there are no RB or default issues
with ICLs, this being their major advantages.
The ICL design parameters differing with our scenarios include: the

first income threshold below which repayment is not required; whether
repayments are determined by total or marginal earnings once the first
income threshold is reached; the rates of repayment with respect to
income; the form taken of interest rate obligations; the years when
interest rate is charged11; and whether outstanding debts are written off

after a certain time.
The ICLs described are for illustrative purposes, and none should be

taken as an indication of a preferred design. Instead, the results show for
the policy debate the extent to which competing policy goals (such as low
subsidies in combination with low RBs) might be able to be traded-off.
In our examples we impose a debt of 32,000 RMB, the same as for

the TBRL system considered above, and the income threshold at which

Fig. 2. (a). Repayment burdens for the pooled sample. Fig. 2(b). Repayment burdens for males. Fig. 2(c). Repayment burdens for females.

11 For example, interest could be charged in all years in which debt is held, in
post-graduation years, or only in years when earnings exceed the threshold. As

(footnote continued)
well, surcharges could be used instead of, or as well as, more conventional
forms of interest rate indexation.
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repayments are first required is set at 26,400 RMB per annum (re-
flecting the fact that this is the average graduate starting income cal-
culated from our sample). Also, we assume that once the borrower
reaches the age of 55 the remaining debt is forgiven, which is similar in
effect to the current English ICL.
We experiment with two repayment schedules applying after the

first income threshold of repayment is exceeded. The first entails a flat
rate of 8 percent on marginal income above the threshold (much like the
current English and New Zealand ICL systems), and the second involves
rates of 2 to 8 percent of total income, starting at 2 percent and rising in
increments of 2 percent for every 10,000 RMB of additional earnings
over 26,400 RMB, up to 8 percent on income above 56,400 RMB (which
is similar to the Australian ICL collection parameters). We also explore
a marginal repayment rate of 12 percent.
In some simulations the real interest rate is set at 2 percent per

annum to approximately reflect the borrowing cost of the government.
We also consider an ICL that charges a zero real rate of interest but has
a loan surcharge of 20 percent of the loan, which means that in this
scenario the total debt on graduation would be 38,400 RMB. This last
scenario essentially replicates the original Australian ICL.
These different ICL design parameters and their consequences for

both debtors and government subsidies are now examined.

5.2. The effects of ICLs for debtors: Repayment burdens and time taken to
repay

What these hypothetical ICL parameters mean for the repayment
experience of different borrowers is now shown in detail (separately for
males and females). Loan and repayment amounts are shown in US
dollars, again using an exchange rate of 6.15 RMB/USD. The results are
presented in Table A2 and in summary are as follows.
With the repayment rate of 8 percent of marginal income and a real

interest rate of 2 percent per annum, male borrowers in the 20th and 25th
quantiles of income earners pay back 53 and 71 percent of the debt re-
spectively, with all other male graduates repaying in full; the 50th and 75th
quantiles of income earners repay by the ages of 46 and 36, respectively.
With this scenario and as expected, loan repayments from female

borrowers are lower than those of males. For example, median income
females repay 78 percent of their debts. When repayment rates are
based on total income, progressively from 2 to 8 percent of total in-
come, there are greater repayments.
When the loan has a zero real interest rate per annum and a sur-

charge of 20 percent, debt in real terms cannot increase over time, and
this has the implication that subsidies are progressive within each co-
hort of borrowers; this is because those receiving the lowest lifetime
incomes experience the benefit of longer periods of interest rate sub-
sidies. As well, with this scenario, we find that the percentage of loans

repaid is larger.
We introduce two additional scenarios, increasing the repayment

rate from 8 to 12 percent on marginal earnings, with results being re-
ported in Table A3. Overall we find similarities in repayment outcomes
between these various ICL scenarios in aggregate, and that there are
clearly important differences in real repayment obligations depending
on the income situation of debtors.

5.3. ICL scenarios and government subsidies

One of the most important design issues for all student loan systems
is the extent of the associated government subsidies, and this depends
on two factors: non-repayment proportions of the debt, and implicit
interest rate subsidies. This is a critical matter for an ICL because of the
basic trade-off associated with the extent to which borrowers are pro-
tected relative to the costs to the public purse, and we now examine the
subsidies associated with the different ICL scenarios explained above.
The formula for the present value of repayment of ICLs is as follows.

= +PvPay Pay r/(1 ) ,
t

t
t 18

(4)

where Payt is the debt repayment at the beginning of age t, and r is the
discount rate.
To calculate subsidies as a proportion of the loan for different ICL

scenarios involves simply a comparison of the above calculations with
the present value of government outlays, and to do this comprehen-
sively there is a need to use calculated income projections for all per-
centiles since these will determine the aggregate stream of repay-
ments.12 The results are presented in Table 2.
In applying the formula of Eq. (4) to the data we assume that debt

repayment is made at the beginning of each age (period) and we assume
that income is received at the beginning of each period. Also, the
subsidy on the interest while studying is included in the analyses.
From the above, the important finding from our exercise related to

government subsidies from various forms of possible ICLs is that in all
cases total subsidies are similar, and around 25 to 35 percent. Thus
within the range of ICL explored, and with respect to government
subsidies,13 it doesn't seem to matter importantly which parameters are

Fig. 3. The age-earnings profile of college graduates in different years.

12 With zero earnings the density function estimates needed to be adjusted to
properly estimate earnings profiles. We avoid it by using the curve-smoothing
technique to predict subsidies for percentiles 3–24.
13 The extent of government subsidies is not the only factor that should in-
form policy-makers as to the best design of an ICL. As discussed in
Barr, Chapman, Dearden, and Dynarski (2018), for example, different ar-
rangements related to interest rates and/or surcharges on loans have potentially
critical distributional implications across and between debtors.
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chosen. As well, it is of interest that the subsidies calculated for these
potential Chinese ICLs lie between the subsidies associated with the
current Australian ICL (at around 20 percent) (Chapman, Higgins and
Stiglitz, 2014) and the current English ICL (at around 45 percent)
(Belfield, Britton and van der Erve, 2018); this can be seen to auger well
for the Chinese debate on higher education reform.
Further, as illustrated in Dearden (2018), our use of UQR instead of

more flexible approaches related to lifetime income projections is likely
to overstate the subsidies calculated for ICLs, which has the important
potential implication for policy that the estimates reported above are
likely to exaggerate the true subsidies associated with potential ICLs for
China. We address this issue in Section 6 below.
Of course, with sufficiently low repayment thresholds and high effec-

tive real rates of interest, ICL subsidies can be close to zero if the gov-
ernment so chooses, keeping in mind the need to protect ICL debtors from
hardship. In the context of minimizing subsidies, Table A4 reports the
surcharge required to bring down the subsidy of ICLs to 10 percent. It
should be emphasized that there are scenarios not considered that would
further reduce the extent of subsidies associated with a Chinese ICL (for

example, a combination of a real interest rate with a surcharge on the
debt, and by not forgiving loan repayments at the age of 55). The extent to
which these matter is an issue for on-going research and policy discussion.

6. Sensitivity analyses and a caveat related to sample selection
bias

6.1. Background

For several reasons related to data and method, it is possible that our
approaches are empirically misrepresenting what would turn out to be the
case in China for calculations of both RBs and the subsidies associated with
ICLs. These are related to the potential influences of: inaccurate projec-
tions of graduate lifetime incomes from non-uniform changes in graduate
age-earnings relationships, the mobility of graduates over time between
earnings cohorts, the use of conditional quantile regression method instead
of the UQR method when estimating age-earnings profiles, and the ex-
clusion from the sample of graduates who have emigrated.

Fig. 4. Income profiles of the quintiles for the simulation of earnings dynamics.

Fig. 5. Age-income profiles on the pooled sample using the CQR method.
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6.2. The issue of structural change in the age-income profiles

Cross sectional age-earnings profiles compare outcomes of old and
young individuals at the same point in time and this implicitly suggests
that as young people age their future incomes will approximate the
experience of older people observed in the data (adjusting for pro-
ductivity). However, if there are unobserved differences in age cohorts
it is invalid to predict future incomes on the basis only of ageing.
Problems could arise, for example, if younger individuals are more
skilled as a result of schooling quality improvements over time (Zhang,
Zhao, Park, and Song, 2005). Essentially, cohort effects exist if different
age groups are imperfect substitutes (Card and Lemieux, 2001).
To examine the above possibility we use the method explained in

Card and Lemieux (2001), an approach designed to show the extent to
which the slopes of age-earnings profiles for cross-sections differ across
time. This matters because the basic point is that structural instability in
the slopes of age-earnings profiles revealed through the use of cross-

sections collected at different points in time would be indicative of a
problem in using any cross-sectional age-earnings estimates to project
future earnings of those in specific age cohorts.
To address the issue we follow Card and Lemieux's approach by

plotting the age-earnings profiles of college graduates from the 1995,
2002 and 2013 waves of CHIP data, with the results being shown in
Fig. 3.14 The results show very similar shifts in earnings of all age
groups across nearly 20 years, implying little evidence of structural
instability.
More formal analyses of variance (not reported) found that for both

males and females there is no statistical evidence of differences in the

Table 2
Government subsidies for various ICLs for China (percent).

ICL Schemes Pooled Male Female

A 31.06 24.11 39.5
8 percent repayment rate on marginal income, 2 percent p.a. real interest
B 24.13 17.33 33.97
Incremental repayment rate (2–8 percent) on total income, 2 percent p.a. real interest rate
C 32.76 25.74 40.79
8 percent repayment rate on marginal income, 0 percent p.a. real interest rate, 20 percent surcharge on the loan
D 24.89 19.94 34.64
Incremental repayment rate (2–8 percent) on total income, 0 percent p.a. real interest rate, 20 percent surcharge on the loan
E 26.06 17.33 33.41
12 percent repayment rate on marginal income, 2 percent p.a. real interest rate
F 26.93 19.67 34.29
12 percent repayment rate on marginal income, 0 percent p.a. real interest rate, 20 percent surcharge to the loan

Table A1
Unconditional quantile regression results for selected quantiles.

(1) (2) (3) (4)
Q20 Q25 Q50 Q75

Panel A: Pooled sample

Age 0.267*** 0.223*** 0.113*** 0.085***
(0.0156) (0.0126) (0.0071) (0.0076)

Age2 −0.003*** −0.003*** −0.001*** −0.001***
(0.0002) (0.0002) (0.0001) (0.0001)

Constant 5.130*** 5.987*** 8.268*** 9.066***
(0.2835) (0.2302) (0.1260) (0.1319)

N 4611 4611 4611 4611
R2 0.078 0.078 0.087 0.058

Panel B: Male sample

Age 0.206*** 0.124*** 0.076*** 0.094***
(0.0184) (0.0114) (0.0086) (0.0127)

Age2 −0.002*** −0.001*** −0.001*** −0.001***
(0.0002) (0.0001) (0.0001) (0.0002)

Constant 6.143*** 7.872*** 9.042*** 9.020***
(0.3423) (0.2106) (0.1544) (0.2187)

N 2447 2447 2447 2447
R2 0.076 0.075 0.070 0.052

Panel C: Female sample

Age 0.432*** 0.264*** 0.142*** 0.134***
(0.0295) (0.0171) (0.0094) (0.0124)

Age2 −0.006*** −0.004*** −0.002*** −0.002***
(0.0004) (0.0002) (0.0001) (0.0002)

Constant 2.302*** 5.332*** 7.682*** 8.140***
(0.5363) (0.3127) (0.1700) (0.2173)

N 2164 2164 2164 2164
R2 0.108 0.102 0.090 0.061

Note: * p<0.1, ** p<0.05, *** p<0.01. Standard errors are in parentheses.

14 Fig. 3 uses a sample of college graduates in urban/rural areas in 1995, 2002
and 2013. We have no information on annual income for the 1995 rural sample,
or 2007 rural and urban sample. So these observations are excluded. The figure
that uses the urban subsample shows similar results and is available upon re-
quest.
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slopes of the profiles. Thus our implicit assumption that income pro-
jections are not being unduly influenced by unobserved age cohort
differences seems validated since it is apparent that the basic Mincer
cross-section earnings model has been an accurate predictor; as far as
we can determine, incomes by age grow smoothly across age cohorts in
China.

6.3. The matter of people changing their positions in the distributions

A further limitation of the use of a single cross-section is that by
implication individuals are constrained to remain in the same part of
the income distribution as they age. However, this is a strong and im-
plausible restriction since we know from panel data that some in-
dividuals starting with high incomes will experience relatively low in-
comes in the future, and vice-versa. As explained in Dearden (2018),
and illustrated with respect to Australia in Higgins and Sinning (2013),
this has implications for calculations of both RBs from TBRLs, and for
interest rate subsidy estimations associated with ICLs; we consider both
in turn.
There are several methods available for modeling income dynamics.

Higgins and Sinning (2013) decompose variations of Australian grad-
uate earnings into permanent and transitory components, with their

method requiring three years of panel data. Dearden (2018) employs
the copula function to capture possible transitions between states over
time, with her method requiring only two years of panel data.
We are able to employ these techniques to determine the im-

portance of income dynamics for our exercises. This is because the CHIP
2013 dataset employed contains family income data in 2011, 2012 and
2013, and the yearly transition matrix for family income is presented
for our sample in Table A5.15 If mobility of family income is suggestive
of mobility of individuals between income groups, the transition
probability matrix for family income can be used for individual income
in our simulation.16

Table A2
ICL repayments.

Male Female
20th 25th 50th 75th 20th 25th 50th 75th

Panel A: 8 percent repayment rate on marginal income, 2 percent real interest

Percent loan repaid 52.69 71.48 100.00 100.00 8.05 16.10 77.73 100.00
No. years payment 26 29 25 15 12 17 30 20
Age final payment 55 55 46 36 55 55 55 41
Mean percent net income 1.87 2.36 3.34 4.18 0.33 0.65 2.50 3.55
Mean monthly payment 13.45 16.33 23.29 34.11 3.96 5.73 16.70 27.32
Mean payment, 22–30 0.66 3.29 10.78 25.73 0 0 5.19 15.09
Total repayments 4,195.43 5,684.00 6,986.90 6,139.10 570.08 1,169.80 6,011.16 6,556.15
Total, 2 percent discount 2,532.98 3,436.04 4,807.00 4,807.00 387.07 773.99 3,736.68 4,807.00

Panel B: Incremental repayment rate (2–8 percent) on total income, 2 percent real interest rate

Percent loan repaid 72.29 100.00 100.00 100.00 16.61 24.15 100.00 100.00
No. years payment 26 28 20 11 12 17 25 15
Age final payment 55 54 41 32 55 55 50 36
Mean percent net income 2.59 3.36 4.25 6.01 0.71 1.00 3.60 4.95
Mean monthly payment 18.34 23.29 27.38 44.39 8.14 8.59 24.88 34.59
Mean payment, 22–30 7.32 7.98 14.71 40.52 0 0 8.45 21.86
Total repayments 5,722.03 7,825.14 6,570.36 5,859.39 1,172.76 1,751.96 7,462.63 6,225.47
Total, 2 percent discount 3,475.11 4,807.00 4,807.00 4,807.00 798.63 1,160.99 4,807.00 4,807.00

Panel C: 8 percent repayment rate on marginal income, 0 interest rate, 20 percent surcharge to the loan

Percent loan repaid 67.19 91.03 100.00 100.00 9.13 18.74 96.27 100.00
No. years payment 26 29 24 16 12 17 30 19
Age final payment 55 55 45 37 55 55 55 40
Mean percent net income 1.87 2.36 3.18 3.97 0.33 0.65 2.50 3.60
Mean monthly payment 13.45 16.33 21.68 32.52 3.96 5.73 16.70 27.39
Mean payment, 22–30 0.66 3.29 10.78 25.73 0 0 5.19 15.09
Total repayments 4,195.43 5,684.00 6,243.90 6,243.90 570.08 1,169.80 6,011.16 6,243.90
Total, 2 percent discount 2,532.98 3,436.04 4,375.69 4,879.83 387.07 773.99 3,736.68 4,606.73

Panel D: Incremental repayment rate (2–8 percent) on total income, 0 interest rate, 20 percent surcharge to the loan

Percent loan repaid 91.64 100.00 100.00 100.00 18.78 28.06 100.00 100.00
No. years payment 26 23 19 12 12 17 22 15
Age final payment 55 49 40 33 55 55 47 36
Mean percent net income 2.59 3.20 4.29 5.80 0.71 1.00 3.39 4.96
Mean monthly payment 18.34 22.62 27.39 43.36 8.14 8.59 23.65 34.69
Mean payment, 22–30 7.32 7.98 14.71 40.52 0 0 8.45 21.86
Total repayments 5,722.03 6,243.90 6,243.90 6,243.90 1,172.76 1,751.96 6,243.90 6,243.90
Total, 2 percent discount 3,475.11 3,986.84 4,596.93 5,095.77 798.63 1,160.99 4,137.63 4,819.91

Note: Panels A-D of this table show repayments for four ICL schemes of different repayment methods and policies of the real interest rate. The repayment is either a
flat 8 percent of marginal income, or an incremental repayment rate (2–8 percent) of total income. The real interest rate policy is 2 percent, or a zero interest rate plus
a surcharge of 20 percent on the loan.

15 Earnings mobility seems low, as the probability in the diagonal of the
transition matrix is large. This is expected as China is a large economy and there
is great heterogeneity of income across geographical regions. For the moment,
we ignore such fixed effects. In future simulation efforts, we will consider them
by simulating residual earnings adjusted for fixed effects.
16 The year-on-year transition probability matrix used in our simulation is the
average of the two yearly matrices, and the probabilities are changed over time
to reflect less mobility at later stages of life (Dearden, 2018). Specifically, after
age 31, the probabilities associated with moving between different quintiles are
reduced by half, and the probability for remaining in the same quintile as in last
year is increased accordingly.
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We consider a simulation approach that resembles that used by
Dearden (2018).17 To start the simulation process, we present in Fig. 4

the age-income profiles for five percentiles: 10th, 30th, 50th, 70th, and
90th (using the unconditional quantile regression method),18 which
represent the five quintiles in our simulation. We create an artificial
pool of 10,000 individuals by drawing 2,000 individuals from each of
the five quintiles at age 22.19 Each year individuals stay in the same
income quintile or transit to another one, with family income transition
probabilities determining the outcome. With this method we are able to
simulate life path incomes for these individuals.
Table A6 shows the repayment burdens of mortgage type loans for

these 10,000 individuals before and after considering income mobility.
In panel A of this table, using 18 percent as the RB above which there
are assumed to be difficulties, individuals drawn from quintiles 3, 4 and
5 do not experience repayment burden concerns if income mobility is
zero. However, when income mobility is allowed, individuals from
every income quintile are estimated to have at least one year of ex-
cessive RBs, with the proportion of those experiencing hardship being
40 and 52 percent respectively for the immobile and mobile meth-
odologies. Table A6 also illustrates that assuming income mobility the
average RB becomes smaller for the lowest income quintile, but larger
for the other income quintiles.
With our estimates of income mobility we are also able to examine

the implications for calculations of ICL subsidies for some of the sce-
narios, and the results are shown in Table A7. The important para-
meters for the ICL we consider include an 8 percent repayment rate on
marginal income above RMB 26,400 (USD 4,293), with a 2 percent
annual real interest rate. We observe lower government subsidies for
income quintiles 1 and 2 as a result of income mobility, and more
subsidies for the other three quintiles.
Importantly, if incomes are not mobile, the mean subsidy for the ICL

is 31.0 percent, but with positive income mobility the mean subsidy is
22.6 percent, about an 8 percent reduction. Lower government

Table A3
ICL repayments of two additional scenarios.

Male Female
20th 25th 50th 75th 20th 25th 50th 75th

Panel A: 12 percent repayment rate on marginal income, 2 percent interest rate

Percent loan repaid 79.04 100.00 100.00 100.00 12.08 24.15 100.00 100.00
No. years payment 26 27 19 12 12 17 25 15
Age final payment 55 53 40 33 55 55 50 36
Mean percent net income 2.81 3.45 4.49 5.50 0.50 0.97 3.58 4.97
Mean monthly payment 20.17 24.11 28.55 40.76 5.94 8.60 24.79 34.54
Mean payment, 22–30 0.99 4.94 16.17 38.59 0 0 7.78 22.63
Total repayments 6,293.14 7,812.75 6,510.06 5,869.04 855.12 1,754.70 7,435.99 6,217.98
Total, 2 percent discount 3,799.47 4,807.00 4,807.00 4,807.00 580.61 1,160.98 4,807.00 4,807.00

Panel B: 12 percent repayment rate on marginal income, 0 interest rate, 20 percent surcharge to the loan

Percent loan repaid 100.00 100.00 100.00 100.00 13.70 28.10 100.00 100.00
No. years payment 26 23 19 12 12 17 22 15
Age final payment 55 49 40 33 55 55 47 36
Mean percent net income 2.78 3.19 4.34 5.78 0.50 0.97 3.38 4.98
Mean monthly payment 20.01 22.62 27.39 43.36 5.94 8.60 23.65 34.69
Mean payment, 22–30 0.99 4.94 16.17 38.59 0 0 7.78 22.63
Total repayments 6,243.90 6,243.90 6,243.90 6,243.90 855.12 1,754.70 6,243.90 6,243.90
Total, 2 percent discount 3,775.80 3,994.50 4,634.84 5,085.53 580.61 1,160.98 4,154.84 4,825.15

Note: This table presents two additional scenarios of ICLs by increasing the repayment rate on marginal income to 12 percent. The real interest rate policy is 2
percent, or a zero interest rate plus a surcharge of 20 percent on the loan.

Table A4
Surcharges needed for making subsidies at 10 percent of ICLs.

ICL schemes Pooled Male Female

A. 8 percent repayment rate on marginal income, 0
interest rate

0.82 0.56 1.36

B. Incremental repayment rate (2–8 percent) on total
income, 0 interest rate

0.51 0.37 0.85

C. 12 percent repayment rate on marginal income, 0
interest rate

0.55 0.36 0.84

Note: In the table, surcharges are in numerical forms, and not in percentage. For
example, if the ICL is of the form of Option A (8 percent of marginal income),
for males, the surcharge needs to be 56 percent.

Table A5
Transition probability matrix for family income in the 2013 CHIP dataset.

Panel A: 2011 to 2012

2011\2012 1 2 3 4 5
1 0.9010 0.0726 0.0143 0.0066 0.0055
2 0.0859 0.8161 0.0793 0.0165 0.0022
3 0.0077 0.1046 0.7885 0.0947 0.0044
4 0.0011 0.0066 0.1123 0.7874 0.0925
5 0.0044 0.0000 0.0055 0.0946 0.8955

Panel B: 2012 to 2013

2012\2013 1 2 3 4 5
1 0.8383 0.1133 0.0253 0.0044 0.0187
2 0.1564 0.6916 0.1222 0.0242 0.0055
3 0.0044 0.1938 0.6553 0.1355 0.0110
4 0.0011 0.0011 0.1971 0.7104 0.0903
5 0.0000 0.0000 0.0000 0.1254 0.8746

Note: This table presents the transition probability matrix for family income for
our sample of individuals (N=4,542). Panel A and B show transition prob-
abilities from 2011 to 2012 and from 2012 to 2013, respectively.

17 There is another simulation approach in which we enumerate all the pos-
sible earnings paths for an individual, and we find that as people age, their

(footnote continued)
expected income converges to the middle level.
18 Because there are many zeroes below the 10th percentile, the density es-
timate should be adjusted to produce the correct age-earnings profile for the
10th percentile. Here, for simplicity, the age-income profile for the 10th per-
centile is assumed to be one half of that for the 20th percentile. The profiles for
the other percentiles are given directly by the UQR method.
19 Here we deviate from Dearden (2018) where individuals are randomly
drawn from the subsample of age 22.
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subsidies for ICLs with the more realistic assumption of income mobility
is consistent with the findings of Dearden (2018).
The bottom lines from the income dynamic exercises are as follows.

One, the incidence of “excessive” RBs calculated with the use of the
cross-section is lower than those associated with the dynamics. Two,
ICL government subsidies estimated from the use of the cross-section
overstate the costs to the budget compared to the use of dynamics. With
respect to the implications for policy reform in China, the cross section
methods employed understate the overall benefits that are likely to be
the result of the institution of an ICL.

6.4. The use of conditional quantile regression method

Dearden (2018) argues that the conditional quantile regression
(CQR) method is preferred over the unconditional quantile regression
method in predicting incomes. In this subsection, we use the CQR
method to produce the age-income profiles and examine whether re-
sults of repayment burdens of TBRLs and subsidies of ICLs are sig-
nificantly different from what we have reported. For brevity, we only
show the test results on the pooled sample. In Fig. 5, raw and predicted

incomes by CQR are shown for selected deciles (i.e., 10th, 30th, 50th,
70th and 90th percentiles). In performing CQR, incomes are a quintic
function of age.
Table A8 shows the difference of repayment burdens of TBRLs be-

tween CQR and UQR methods for the four income quantiles that we
have examined earlier in Fig. 2. Repayment burdens under CQR are
significantly larger in the first two years than those under UQR, espe-
cially for the low income quantiles such as Q20 and Q25. The average
difference from age 22 and 31 is respectively 7.20, 4.94, 0.69, and 0.14
percent for Q20, Q25, Q50 and Q75. Repayment burdens differ pri-
marily in the first year as the average difference from age 23 to 31 is
less than 1%. The CQR method has not changed our prior conclusion
regarding the downside of TBRLs: Borrowers from low income quantiles
experience high repayment burdens.
Table A9 shows the overall subsidies of various ICL schemes for the

CQR method. The ICL schemes repeat those examined in Table 2. We
can see that the difference in the subsidies for ICLs are not much dif-
ferent between the CQR and UQR methods, with the difference ranging
from −0.31 percent to 1.07 percent. Therefore, we conclude that our
results on ICLs are not sensitive to using the CQR method to predict
incomes.

Table A6
Repayment burdens before and after considering earnings mobility.

Panel A: Number of years ever having high repayment burdens
Zero mobility Positive mobility
Starting quintile Starting quintile

Years 1 2 3 4 5 1 2 3 4 5
0 0 0 2,000 2,000 2,000 0 0 1,139 1,721 1,899
1 0 0 0 0 0 63 153 199 103 36
2 0 0 0 0 0 71 154 160 57 17
3 0 0 0 0 0 91 185 173 42 21
4 0 2,000 0 0 0 339 630 91 26 12
5 0 0 0 0 0 175 122 47 20 2
6 0 0 0 0 0 141 131 44 10 9
7 0 0 0 0 0 142 125 56 15 3
8 0 0 0 0 0 170 116 42 6 1
9 0 0 0 0 0 170 123 49 0 0
10 2,000 0 0 0 0 638 261 0 0 0
Total 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000

Panel B: Average repayment burdens
Zero mobility Positive mobility
Starting quintile N Proportion of individuals ever having high

repayment burden (percent)
average repayment burdens
(percent)

Proportion of individuals ever having high
repayment burdens (percent)

average repayment
burdens (percent)

1 2000 100 40.93 100 33.21
2 2000 100 17.46 100 20.55
3 2000 0 11.07 43 13.46
4 2000 0 8.43 14 9.56
5 2000 0 5.36 5 6.89

Table A7
Subsidy for ICLs without/with earnings mobility.

Starting
quintile

N mean subsidy
without mobility
(percent)

mean subsidy
with mobility

1 2000 100.00 37.48
2 2000 40.45 30.88
3 2000 4.85 23.96
4 2000 4.85 13.47
5 2000 4.85 7.36
Total 10,000

Average subsidy across
quintiles/individuals
(percent)

31.00 22.63

Note: In this table, the ICL parameters include an 8 percent repayment rate on
marginal income over RMB 26,400 or USD 4,293, and 2 percent real interest.

Table A8
Difference in repayment burden of TBRLs between CQR and UQR.

Repayment burden difference: CQR repayment burden – UQR repayment burden
(percent)

Age Q20 Q25 Q50 Q75
22 64.75 49.38 5.04 2.67
23 16.38 7.27 2.26 1.28
24 0.52 −0.07 0.84 0.45
25 −2.68 −1.96 0.11 −0.05
26 −3.03 −2.19 −0.23 −0.34
27 −2.46 −1.81 −0.36 −0.50
28 −1.61 −1.22 −0.35 −0.56
29 −0.72 −0.58 −0.28 −0.57
30 0.08 0.02 −0.16 −0.54
31 0.73 0.52 −0.02 −0.48
Avg. difference 22–31 7.20 4.94 0.69 0.14
Avg. difference 23–31 0.80 0.00 0.20 −0.14
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6.5. A caveat concerning sample selection bias

By necessity all of our empirical work has used data reflecting the
economic experience of Chinese graduates living in China, and it is hard
to imagine doing otherwise because of the difficulties associated with
sampling Chinese graduate emigrants. This leads to several issues re-
lated to our calculations of both RBs for TBRLs and interest subsidies
associated with ICLs.
With respect to the first issue, it is possible that some Chinese

graduates who were overseas at the time of the CHIP survey would later
return and be obligated to repay a TBRL. If the number of members of
this group is significant, and they are different with respect to un-
observable factors that determine lifetime earnings, our RB calculations
are biased. However, we don't know a priori the direction of the bias
because it will depend on whether or not those not surveyed have
greater or lesser earnings capacity than the group included in the
sample. If the former, the RBs presented will on average be too high as a
reflection of the future experience of all graduates, and if the latter the
opposite will be true.
With respect to our calculations of government subsidies associated

with ICLs there is a more obvious and unambiguous concern in an inter-
pretation of the estimates presented. This is that if the government does
not have a way of collecting ICL repayments from debtors who have
moved overseas the subsidies calculated on the sample only of domestic
graduates will necessarily understate the true extent of actual subsidies,
particularly if the graduates have left China permanently. In that case it is
possible that the graduate receives a subsidy equal to the size of the loan.
Thus it is important to pose the question, how empirically important

is the issue of Chinese graduate emigration? Unfortunately, we do not
have access to very useful information concerning the issue, although
there are some rough indications of the importance of the issue in what
now follows.
Data from Wang and Miao (2016) suggest that the out-migration

rate for studying abroad among college graduates was between 0.3 and
4.9 percent, and of these students, 60 percent chose to return to China
after graduation or a short term work overseas. In other words, the rate
of graduates who migrated permanently from this source ranged be-
tween 0.12 and 2.0 percent. While these figures seem to be low, it needs
to be accepted that these data are not very informative of the total
emigration experience of all Chinese graduates.
The issue of graduates emigrating could indeed be affecting to a

small extent our estimates of subsidies associated with an ICL, and the
matter needs to be examined more fully in future work. There are also
policy approaches to the issue of non-repayment of loans from gradu-
ates going overseas which need to be considered by all countries with
respect to student loan policies, including of course with respect to
TBRLs, for which the problem could be as significant as it might be for
ICLs (Chapman and Higgins, 2013).

Similar to emigration, college dropouts can bring about a sample
selection bias. The subsidies concerning the simulated ICL schemes are
likely to be higher than those reported because our sample consists only
of graduates, and subsidies related to dropouts are not incorporated
into the analysis.

7. Conclusion

There have been important changes in Chinese higher education
enrolments over the last several decades, and these are set to continue,
albeit at a likely lower rate of growth. But to accommodate further
expansions of the system, and to facilitate greater access of poor pro-
spective students to higher education, it seems fairly clear that changes
to the current array of student loan schemes will be required. Our paper
provides empirical insights into the effects of different loan scheme
options for the government.
The research reported used simulation results from a national re-

presentative data set in China, and confirms what is becoming well-
known internationally: TBRLs are associated with excessively high RBs
for a large minority of graduates. Individuals with these types of loans
will struggle to repay them with individual hardship, and family as-
sistance will be needed to avoid default. The results suggest strongly
that pursuing reforms to TBRL systems is very unlikely to be the way to
reform higher education financing in China.
In contrast, it is apparent that with ICLs there are no repayment

issues for debtors, essentially because the proportion of a debtor's in-
come that can be required for the repayment of an ICL is set at maxima
defined by the system. As well, it seems very clear that an ICL can be
designed for China with acceptable total subsidies, and are at least
comparable to those experienced in other countries with effective ICLs.
The paper reports two sensitivity analyses with regards to the im-

plicit assumptions associated with the use of cross-sectional age-income
profiles. They relate to: the possibility of structural instability over time
with respect to the profiles; and the very real likelihood that individuals
move between incomes quantiles (either up or down) as they age.
Several tests of these propositions, and their implications, have been
employed, with some major findings.
The first is that there does not appear to have been significant

structural instability over the last several decades in the slopes of age-
income profiles, implying some confidence is apposite in the use of our
cross-section for future graduate income structures. Second, using the
approach of Dearden (2018), we found that making adjustments that
take into account some simple dynamics implies both greater difficul-
ties with respect to TBRLs and lower subsidies with ICLs. Both findings
auger well for an even more favorable policy assessment of the relative
benefits of ICLs.
As a guide to policy our study has limitations, including that, not-

withstanding the findings of our sensitivity tests, the empirical results

Table A9
Subsidies for ICLs on the pooled sample using CQR.

ICL Schemes CQR Subsidy (percent) CQR subsidy - UQR subsidy (percent)

A 30.92 −0.14
8 percent repayment rate on marginal income, 2 percent p.a. real interest rate
B 24.67 0.54
Incremental repayment rate (2–8 percent) on total income, 2 percent p.a. real interest rate
C 33.17 0.41
8 percent repayment rate on marginal income, 0 percent p.a. real interest rate, 20 percent surcharge on the loan
D 25.96 1.07
Incremental repayment rate (2–8 percent) on total income, 0 percent p.a. real interest rate, 20 percent

surcharge on the loan
E 25.75 −0.31
12 percent repayment rate on marginal income, 2 percent p.a. real interest rate
F 27.08 0.15
12 percent repayment rate on marginal income, 0 percent p.a. real interest rate, 20 percent surcharge to the

loan
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rely on both the use of a cross sectional data set only and the UQR
method of regression analysis. Through comparisons of results with the
estimation of CQR with a quantic on age we have find that our ap-
proaches seem to be very useful guides to policy, but additional ex-
amination of more flexible methods and more sophisticated dynamics is
justified.
Further, emigration may pose a challenge to loan schemes, and

these might be more significant for lost revenue calculations associated
with ICLs. It is desirable to have detailed analyses on the matter if data
on graduate emigration are available. If the issue matters empirically,
ICLs need to be designed to take into account ways of recovering po-
tential foregone revenue from graduates emigrating; we note that the
ICLs in operation in Australia, New Zealand and England have features
designed to address this concern.
Finally, and importantly, we have not examined the critical issue of

whether or not an ICL can be collected easily in a Chinese context,
although it is very clear that this key ICL public sector administration
issue has been solved in Australia, New Zealand and England. The
important condition for the successful operation of an ICL must involve
employer withholding from the salaries of debtors on the basis of in-
come. While this seems to be the case for China we can't be sure that
this is a low-cost possibility without additional public policy adminis-
tration information.
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