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Abstract 
 

This paper studies the financial capacity of German university graduates to repay their 
student loans. We find that conventional mortgage-type loans are associated with very 
high repayment burdens, which make it difficult for German university graduates to repay 
a debt of more than €10,000. We design a hypothetical income contingent loan and 
argue that the combination of a moderate loan subsidy with an income contingent loan 
would increase the financial capacity of university graduates to repay student loans of up 
to €30,000-40,000. We also find that university graduates are able to repay their student 
loans as long as the total debt at the beginning of their working lives does not exceed 7 
per cent of the present value of their lifetime income. 
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1 Introduction

The need for government intervention in higher education may be justified by an

underinvestment in higher education due to a capital market failure (Friedman, 1962;

Chapman, 2006). Specifically, higher education is costly but banks are unwilling to

offer loans to students in the absence of a guarantor because individual private returns

to education are uncertain. From an efficiency perspective, there would be efficiency

losses without government intervention because talented but financially disadvantaged

prospective students would be excluded. From an equity perspective, there would be

distributional inequities because people would not have equal access to educational

opportunities.

A growing literature on the social returns to education suggests that government

intervention in higher education is also needed because there are positive externalities

(such as increased productivity, lower crime rates, increased political participation,

etc.) resulting from higher education (see, e.g., Lochner and Moretti, 2004; Lange and

Topel, 2006; Ciccone and Peri, 2006; Shapiro, 2006). Although empirical evidence on

the importance of social returns to higher education is rather mixed, the estimated

social returns are generally positive, suggesting that a socially optimal level of higher

education cannot be achieved without government intervention.

Although most governments recognise the need to address the capital market fail-

ure in higher education, it remains unclear as to what extent governments should

subsidise private investment in higher education, which they can do either directly

(through the provision of grants and scholarships), or indirectly (through student loan

subsidies). While evidence regarding the size of social returns to education is rela-

tively weak, there is compelling evidence on considerable private returns to education

(see, e.g., Card, 1999; Harmon et al., 2003; Psacharopoulos and Patrinos, 2004; Heck-

man et al., 2006), which suggests that university graduates should take over most, or

perhaps even all, of the cost of their university education.

This paper contributes to the debate over the role of private and social returns

to education from a new perspective. Instead of asking the (normative) question:
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“How much should university graduates pay?”, we focus on the (positive) question:

“How much can university graduates pay?”. The ability of university graduates to

repay student loans is closely linked to individual income and therefore we study the

financial capacity of university graduates to repay a given loan amount across the

entire income distribution. We differentiate between the two most common forms of

student loan systems: (i) mortgage-type loans (MLs), similar to student loan systems

in the US and Canada, and (ii) income contingent loans (ICLs), such as those used

in Australia, New Zealand, and the UK.

Our analysis is based on data from German university graduates. Germany is an

excellent case study for the analysis of the financial capacity of university graduates

to repay their student loans. Education at German universities is free and eligible

students from low-income families may receive student loans for financing their liv-

ing expenses. These loans are regulated by the Bundesausbildungsförderungsgesetz

(Federal Training Assistance Act) and are typically referred to as ‘BAföG’ loans. In

2013, the German government provided around e2.35 billion in the form of BAföG

loans to more than 665,000 of the 2.3 million students at German universities (Federal

Statistical Office, 2014). Students may receive up to e40,200 over a five-year period

but the conditions under which university graduates have to repay the loans are very

generous.1

The following analysis focuses on the impact of MLs and ICLs on the ability of

university graduates to repay student loans. We pay particular attention to (i) the

repayment burdens (ie. the proportion of an individual’s income that is required to

repay a loan) associated with MLs and (ii) the repayment durations of ICLs. We

use data from the German Mikrozensus and differentiate between male and female

university graduates and between West and East Germany to account for gender

differences and regional variation in income levels.
1Grave and Sinning (2014) find that the implicit subsidies of the BAföG scheme range from 57

to 80 per cent, indicating that the contribution of university graduates to the BAföG scheme is lower
than that of German taxpayers (who may or may not hold a university degree).
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2 Repayment Burdens of Mortgage-Type Loans

An important difference between MLs and ICLs is that ML repayments are fixed over

a set time period, while ICL repayments depend on income and not on time. In the

context of student loans, MLs are associated with two fundamental problems. First,

university graduates face default risks, ie. they may end up not being able to repay

their loans because of low incomes. As a result, prospective students may be reluctant

to borrow for fear of not being able to meet future repayment obligations. Second,

fixed repayment rates may cause consumption difficulties if borrowers experience un-

expectedly low incomes.

To understand the impact of MLs on the ability of university graduates to repay

their student loans, it is useful to consider the repayment burdens resulting from

fixed repayment rates. Repayment burdens are defined as the share of an individual’s

income that is needed to service the debt at a given point in time. Although the

ideal share of a debtor’s income that should be used to repay the debt is unknown,

the so-called ‘8 per cent rule’ advocated by (Baum and Schwartz, 2006) may be

viewed as a reasonable threshold. The calculation of repayment burdens requires

information about repayment rates, which depend on assumptions regarding the level

of borrowing, the repayment period, and the real rate of interest. Figures 1 and 2

illustrate hypothetical loan repayment schemes for five levels of debt ranging from

e10,000 to e50,000 and two repayment scenarios – a 15-year and a 20-year period of

repayment – based on the following assumptions:2

- Students enrol for the first time at age 21, graduate at age 26, and enter the

labour force immediately after graduation;

- repayments begin 2 years after graduation at age 28;

- an inflation rate of 2 per cent per annum; and

- a real rate of interest on the debt of 3 per cent per annum, which applies at the

time of disbursement at the beginning of each year of study.
2The assumptions are consistent with those of Chapman and Sinning (2014) who examine the

possibility of introducing student loans for financing tuition fees at German universities.
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The annual repayment rates presented in Figures 1 and 2 vary across debt levels and

repayment scenarios. The rates decline over time because they are measured in real

terms and are therefore affected by the assumption of a 2 per cent increase in the

annual consumer price index (CPI).

The calculation of repayment burdens also requires information about the annual

income of university graduates. Our analysis is based on the age-income profiles of

Chapman and Sinning (2014). They use data from the German Mikrozensus 2008

to estimate age-income profiles of male and female university graduates in West and

East Germany at different points of the income distribution. We use these profiles

to calculate the repayment burdens associated with the hypothetical loan repayment

schemes presented in Figures 1 and 2. Chapman and Sinning (2014) provide a detailed

description of the data and the empirical strategy that is used to estimate the age-

income profiles.

Table 1 presents the repayment burdens, ie. the ratio between the repayment rates

presented in Figures 1 and 2 and the age-income profiles of Chapman and Sinning

(2014).3 The repayment burdens in Table 1 refer to the first year of the repayment

period and are therefore higher than repayment burdens in subsequent years because

the age-income profiles are increasing. We focus on the first year of the repayment

period because we are only interested in the highest possible repayment burden of each

payment flow. The numbers in Table 1 reveal that the repayment burdens of female

graduates are generally higher than those of male graduates, and that repayment

burdens in West Germany are generally lower than those in East Germany, with one

exception: at the 10th percentile, men in West Germany exhibit higher repayment

burdens than men in East Germany, reflecting that incomes of men are more dispersed

in the West than in the East.

The repayment burdens presented in Table 1 differ between groups and vary con-

siderably across debt levels and income distributions. By construction, repayment
3Chapman and Sinning (2014) focus on the age-income profiles of the 25th, the 50th, and the

75th percentile of the income distribution. We also consider the 10th and the 90th percentiles in our
analysis because we are mainly interested in ‘extreme’ repayment burdens, especially at the bottom
of the income distribution.
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burdens of the 15-year loan repayment scheme are higher than those of the 20-year

loan repayment scheme. We observe the largest gap in repayment burdens between

men in West Germany at the 90th percentile and women in East Germany at the 10th

percentile. Specifically, under the 15-year loan repayment scheme, repayment burdens

of women at the bottom of the East German income distribution are over six times

higher than those of men at the top of the West German income distribution. Al-

though the gap between the two groups narrows if we increase the repayment period

to 20 years, the repayment burdens still differ by more than a factor of five.

Regardless of the loan repayment scenario, the numbers in Table 1 show that

repayment burdens may exceed the 8 per cent threshold of Baum and Schwartz (2006)

even for a relatively low level of debt of e10,000. Our findings reveal that MLs are

characterised by very high repayment burdens, especially at the lower end of the

income distribution. By contrast, repayment burdens at the upper end of the income

distribution are relatively low.

3 Repayment Durations of Income Contingent Loans

The high repayment burdens associated with MLs would make it difficult for many

German university graduates to repay a debt of more than e10,000 (see Table 1).

The BAföG scheme addresses this issue by a repayment cap, which constitutes a

considerable implicit subsidy. Although students may receive a total disbursement of

up to e40,200 (in nominal terms) over a five-year study period (Grave and Sinning,

2014), the repayment cap ensures that the total debt never exceeds e10,000.

Because MLs are characterised by high repayment burdens that are associated

with repayment hardship and loan default, it is interesting to study whether and to

what extent ICLs may be used to enhance the debt repayment capacity of German

university graduates. While loan repayments of MLs are constant over a set time

period, loan repayments of ICLs depend on future incomes. In contrast to MLs, ICLs

implicitly offer insurance against repayment hardship and loan default because the
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maximum repayment burden is set by legislation. The essential difference between the

two student loan policies is that ICLs depend on the capacity of university graduates

to repay, while MLs do not.

To study the implications of an ICL for financing higher education in Germany, we

design an hypothetical ICL with a fixed repayment burden of 8 per cent of a debtor’s

total annual gross income. Assuming the same parameters as for the repayment

burden examples above, we may calculate the repayment durations associated with

repayment. Table 2 presents the repayment durations (in years) for various income

groups and debt levels ranging from e10,000 to e50,000. We observe that repayment

durations are relatively high at the lower end of the income distribution because

university graduates require a relatively long time period to repay their loan if their

income is low. Repayment durations also differ considerably between men and women

and vary across regions because members of each of the groups under investigation

exhibit different income levels.

Higher levels of debt result in longer repayment durations, up to a point at which

ICLs would require a loan subsidy because some university graduates with low incomes

would no longer be able to repay their loans entirely over their working lives (we

assume that this is the case for repayment periods of more than 35 years). Given the

numbers in Table 2, it appears likely that an ICL in combination with a moderate

loan subsidy for university graduates who are unable to repay their loans in full would

enable the German government to collect student loans of about e30,000 to e40,000

from the vast majority of university graduates.

In order to provide a more general answer to the question of how much university

graduates can repay, we calculate a ‘debt ratio’, which we define as the ratio of the

total outstanding debt at the beginning of the repayment period to the present value

of lifetime income.4 The debt ratios for the various groups considered in our analysis

are presented in Table 3. The bold numbers in Table 3 refer to repayment durations of
4We calculate the present value of lifetime income as the discounted value of the sum of annual

gross incomes over the working lives of university graduates (ages 28-65 years), using a discount rate
of 3 per cent.
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more than 35 years (see Table 2). These numbers indicate that university graduates

are able to repay their student loans as long as the total debt at the beginning of their

working lives does not exceed 7 per cent of the present value of their lifetime income.

This ratio constitutes a useful benchmark for the choice of debt levels in the context

of ICL design.

4 Conclusions

This paper studies the financial capacity of German university graduates to repay

their student loans. We use data from the German Mikrozensus to estimate repay-

ment burdens of conventional mortgage-type loans (MLs) and repayment durations of

income contingent loans (ICLs). Our findings suggest that MLs are associated with

very high repayment burdens – especially at the lower end of the income distribu-

tion – which make it difficult for German university graduates to repay a debt of

more than e10,000. To study the possibility of using an ICL to finance higher educa-

tion in Germany, we design an hypothetical ICL and argue that the combination of a

moderate loan subsidy with an ICL would increase the financial capacity of university

graduates to repay student loans of up to e30,000-40,000. Finally, we calculate a debt

ratio, which indicates that university graduates are able to repay their student loans

as long as the total debt at the beginning of their working lives does not exceed 7 per

cent of their lifetime income. Overall, the results presented in this paper demonstrate

that the availability of ICLs as a policy option substantially broadens the scope for

reform in financing higher education in Germany.
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Figures and Tables

Figure 1: Conventional 15-year loan repayment by level of debt
(in real terms)
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Figure 2: Conventional 20-year loan repayment by level of debt
(in real terms)
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Table 1: Repayment burdens in the first year of the repayment period by
level of debt (in per cent)

Total West Germany East Germany
Debt Q10 Q25 Q50 Q75 Q90 Q10 Q25 Q50 Q75 Q90

15-year loan repayment scheme
Men

e10,000 11.3 6.1 4.2 2.9 2.1 9.9 7.0 4.7 3.9 2.8
e20,000 22.6 12.2 8.4 5.9 4.2 19.8 14.1 9.4 7.9 5.6
e30,000 33.9 18.3 12.6 8.8 6.3 29.7 21.1 14.1 11.8 8.4
e40,000 45.3 24.3 16.8 11.7 8.4 39.6 28.2 18.8 15.7 11.2
e50,000 56.6 30.4 21.1 14.7 10.5 49.6 35.2 23.5 19.6 14.0

Women
e10,000 11.5 7.9 5.0 3.8 3.1 12.7 8.8 6.2 4.5 3.6
e20,000 23.0 15.8 9.9 7.6 6.2 25.4 17.6 12.4 9.0 7.1
e30,000 34.4 23.8 14.9 11.3 9.3 38.1 26.4 18.7 13.4 10.7
e40,000 45.9 31.7 19.9 15.1 12.4 50.8 35.2 24.9 17.9 14.3
e50,000 57.4 39.6 24.8 18.9 15.5 63.5 44.0 31.1 22.4 17.9

20-year loan repayment scheme
Men

e10,000 9.4 5.1 3.5 2.4 1.8 8.3 5.9 3.9 3.3 2.3
e20,000 18.9 10.1 7.0 4.9 3.5 16.5 11.7 7.8 6.5 4.7
e30,000 28.3 15.2 10.5 7.3 5.3 24.8 17.6 11.7 9.8 7.0
e40,000 37.7 20.3 14.0 9.8 7.0 33.0 23.5 15.7 13.1 9.3
e50,000 47.1 25.4 17.6 12.2 8.8 41.3 29.4 19.6 16.4 11.6

Women
e10,000 9.6 6.6 4.1 3.1 2.6 10.6 7.3 5.2 3.7 3.0
e20,000 19.1 13.2 8.3 6.3 5.2 21.2 14.7 10.4 7.5 6.0
e30,000 28.7 19.8 12.4 9.4 7.8 31.7 22.0 15.6 11.2 8.9
e40,000 38.3 26.4 16.6 12.6 10.3 42.3 29.3 20.7 14.9 11.9
e50,000 47.8 33.0 20.7 15.7 12.9 52.9 36.7 25.9 18.7 14.9
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Table 2: Repayment durations of an income contingent loan (in years)

West Germany East Germany
Q10 Q25 Q50 Q75 Q90 Q10 Q25 Q50 Q75 Q90

e10,000 debt
Men 11 6 5 3 2 13 9 6 4 3
Women 20 10 6 5 4 16 11 7 5 4

e20,000 debt
Men 18 11 8 6 4 26 16 11 8 6
Women >35 20 12 8 7 33 21 13 9 7

e30,000 debt
Men 26 16 11 9 6 >35 25 16 12 8
Women >35 30 17 12 9 >35 34 19 14 11

e40,000 debt
Men >35 21 15 11 8 >35 >35 21 16 10
Women >35 >35 23 16 12 >35 >35 26 18 14

e50,000 debt
Men >35 26 18 14 9 >35 >35 28 19 13
Women >35 >35 30 20 15 >35 >35 35 23 17
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Table 3: Debt ratio by level of debt (in per cent)

West Germany East Germany
Q10 Q25 Q50 Q75 Q90 Q10 Q25 Q50 Q75 Q90

e10,000 debt
Men 1.8 1.1 0.7 0.6 0.4 2.8 1.9 1.2 0.9 0.6
Women 4.2 2.0 1.2 0.8 0.6 3.3 2.3 1.4 1.0 0.8

e20,000 debt
Men 3.6 2.2 1.5 1.1 0.8 5.6 3.8 2.4 1.7 1.1
Women 8.4 4.0 2.4 1.7 1.3 6.5 4.5 2.8 2.0 1.5

e30,000 debt
Men 5.5 3.3 2.2 1.7 1.2 8.4 5.8 3.6 2.6 1.7
Women 12.6 6.0 3.6 2.5 1.9 9.8 6.8 4.2 3.0 2.3

e40,000 debt
Men 7.3 4.4 2.9 2.3 1.5 11.2 7.7 4.9 3.4 2.2
Women 16.8 8.0 4.9 3.4 2.6 13.0 9.0 5.6 4.0 3.0

e50,000 debt
Men 9.1 5.5 3.7 2.8 1.9 14.0 9.6 6.1 4.3 2.8
Women 21.1 10.1 6.1 4.2 3.2 16.3 11.3 7.0 4.9 3.8
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