The Determinants of International
Student Demand
in New Zealand and the OECD

By

Logan Sinclair Page

A thesis
submitted to the Victoria University of Wellington
in fulfilment of the requirements for the degree of
Master of Commerce

Victoria University of Wellington

2018



Abstract

Tertiary education, once a purely domestic affair, has become an increasingly
globalised industry over previous decades. Whilst the international sector
has grown to being New Zealand’s fourth largest export market (Ministry
of Education, 2016), there is a lack of credible research on the demand of
international students.

This thesis aims to provide a greater understanding of the determinants
of international student demand, both in New Zealand and internationally. I
firstly provide a descriptive analysis of the trends in the international student
market for New Zealand and 27 OECD countries. Secondly, I use a fixed-
effects approach to analyse the demand of international students within New
Zealand, using fees data at the course-by-university level. Thirdly, I then
generalise this approach to the international market to provide an analysis
of the demand for international students travelling to the OECD.

The findings from these analyses imply that the demand for international
university education is relatively inelastic. The impact of a marginal increase
in fees decreases the number of EFTS /students at a proportion of less than
one. Furthermore, this effect is generally not statistically distinguishable
from zero.
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Chapter 1

Introduction

The internationalisation of domestic education systems has been an ongoing
process throughout the last fifty years. International education is now New
Zealand’s fourth largest export market (Ministry of Education, 2016), with
New Zealand having the highest number of international students per capita
in the OECD (Wilkinson, 2010). Universities only host around 16% of in-
ternational students who come to New Zealand, but charge much higher fees
than primary and secondary schools (Education NZ, 2016b), and make up
27.9% of the sectors’ contribution to GDP (Education NZ, 2016a).

In New Zealand, international students in university can expect to pay
upwards of five times the average fee for a domestic student. This would
imply that international students who choose to come to New Zealand might
be less price-sensitive than domestic students. However, to what degree these
level differences imply a difference in price-sensitivity in elasticity, or changes
in price is not well understood in New Zealand, or indeed, internationally.

Academic research on the burgeoning international education market has
not kept up with the rising importance of this industry. This is partly due to
empirical issues. The two issues of major concern are simultaneity bias and
omitted-variable bias. Prices are often set in conjunction with demand and
we might expect demand to determine prices to some degree. In addition,
the demand for a given university’s education will depend on other factors
such as prestige, living conditions and marketing, which are not always mea-
surable.

This thesis attempts to provide a greater understanding of the demand of
international students. I provide two models of the demand of international
students. The first model, focuses on the price response of New Zealand



international students, using a fixed-effects approach. The second model ex-
tends this fixed-effects approach to the global market providing an analysis
of the elasticity of demand of 17 OECD countries.

The rest of this thesis proceeds as follows: Chapter 2 presents a review of
the current body of research on international students, focusing on the eco-
nomics of education, and the economics of migration literature. Chapter 3
provides an overview of the sources of data for my empirical analyses. Chap-
ter 4 provides a descriptive background of the New Zealand international
students market. Chapter 5 discusses the empirical concerns surrounding
my research, and how my empirical approaches aim to account for these.
Chapter 6 provides the results from my analyses. Chapter 7 concludes with
a discussion of these findings, covering evidence of heterogeneity, implications
for optimal pricing of university places, and avenues for future research.



Chapter 2

Literature

2.1 Background

The number of international students in New Zealand has grown from 2,000
in 1993 (Butcher, 2004), across all levels, to 114,312 in 2015-2016 (Education
NZ,2017). The majority of these students are of Indian and Chinese descent,’
from wealthier backgrounds and end up primarily in Auckland (Education
NZ, 2017). Survey evidence suggests that students are often attracted to
New Zealand by the lower cost of NZ education compared to other Anglo-
sphere countries, the quality of English instruction and permanent migration
opportunities (Wilkinson, 2010).

With the growth in the number of students, the importance and contri-
bution of the sector to the national economy has increased proportionally. In
1999 the contribution of the international education sector to New Zealand’s
GDP was estimated at $545 million, by 2004 this had grown to $2.2 billion
(Infometrics, 2008). This slumped heavily over the 2007-2009 period due to
global pressures including the Global Financial Crisis, with a 25% decrease
in enrolments from 2004 to 2008 (Ministry of Education, 2011). The sector
has recovered quite strongly however, with an increase in GDP contribution
from $2.4 billion in 2012/2013 to $4.0 billion in 2015 (Education NZ, 2016a).

Whilst the majority of this growth has been in the primary /secondary and
private training establishment sectors, universities continue to punch above
their weight financially, serving only 16% of students but making up 27.9%
of the GDP contribution of the sector (Education NZ, 2016a). In addition to
this, post-graduate international students contribute to NZ research, teach-

125% and 27% of all international students respectively.



ing and innovation (Mclnnis et al., 2006). University students are less likely
to permanently migrate to New Zealand than polytechnics and PTE’s, and
are more sensitive to quality concerns (Wilkinson, 2010).

New Zealand universities have placed a high importance on attracting
foreign students. Universities are able to charge full fees for international
students, whereas tuition fees for domestic students are lower and highly
regulated by the government. These fees are often up to 4-5 times as much
as fees charged to domestic students.

As an example, in 2017, a domestic university student at Victoria Uni-
versity of Wellington studying a full course-load of Humanities and Social
Sciences could expect to pay $5,360.40 per annum, whereas his international
counterpart could expect to pay $25,110.00 for the same course of study.?
The marginal revenue from attracting an additional international student is
therefore quite high, whilst the marginal cost of adding an extra student can
be minimal, subject to class sizes/capacity.

The only previous piece of research that has covered the price-elasticity
of demand of international students in New Zealand institutions is survey-
based. Baxter (2012) conducted a survey with 334 students in undertaking
two 100-level papers at Victoria University of Wellington, only 76 of these
were international students. They found that when presented with a hypo-
thetical 100% increase in the cost of tuition, 46% of international students
(as compared to 26% of domestic students) would discontinue studies.

2.2 International Mobility /Migration Litera-
ture

Over time, around 31%?3 of fee-paying international students will transition
to work or permanent residence in New Zealand after their study is com-
plete. International student mobility makes up a large and growing part of
the broader migratory flows, both in New Zealand and internationally. Until
quite recently, the international migration literature has not concerned itself
with student migration (King, Findlay, & Ahrens, 2010), but there is a grow-

2From the Victoria University of Wellington website.

3This number masks quite large heterogeneity of stay-rates by student’s country of
origin - 72% of Indian students and 43% of Chinese students will remain after finishing
their studies (Wilkinson, 2010).



ing body of research that deserves attention here.

Beine, Noel, and Ragot (2014) use data collected by the OECD on the
number of international students in thirteen OECD countries (including New
Zealand) from 2004 to 2007. They construct a theoretical model which cap-
tures the main motivations of international student migration. This model
includes destination-specific variables such as the average tertiary tuition,
population and destination skill prices. It also includes dyadic cost variables
which are dependent on the interaction between destination and sending
country such as a common language, the distance between the countries and
the presence of a colonial link.

They attempt to identify these factors using a fixed effects model con-
trolling for host-country and sending-country fixed effects. They then relax
these host-country fixed effects in order to identify some destination-specific
covariates such as local skill price and domestic tuition fees.* Their most sig-
nificant finding is the presence of strong network effects in student mobility
decisions, i.e. higher number of residents from one country will pull more
students from that destination.

In addition to this, they find that while living costs have a strong impact
on the demand for international education, tuition fees have a small but sta-
tistically significant positive impact on the number of students. This finding
may be due to fees acting as a proxy for prestige, or some other omitted vari-
able bias. On the other hand, it may be due to reverse causality /simultaneity
in that countries/universities with high demand are able to set tuition fees
higher than those with low demand. In a simple cross-sectional comparison
this simultaneity will bias comparisons along the price/number of students
margin.

In order to avoid these issues, Beine et al. (2014) instrument for fees
by using the share of private sector expenditures in the destination’s higher
education system in a Generalized Method of Moments procedure. This
ratio is correlated with the average amount of fees (relevance), but is possi-
bly uncorrelated with total number of students when holding fees constant
(excludability). When this instrument is used fees become an insignificant
predictor in the model. Suggesting that fees are both endogenous to the
model, and not an important factor to predicting demand.

4Fee data is only collected for one year (2004), so they are unable to find the time-
varying effect of tuition fees and this drops out of a fixed effect model.



However, it should be noted that this instrument (percentage of private
sector expenditures) may be reasonably weak, and the authors do not pro-
vide results from the first-stage regression. If there is any correlation between
the instrument and student numbers through non-excludable avenues (one
potential would be political climates affecting ease of immigration and public
tertiary expenditure) the estimate will still be biased. This may mean that
the fees dimension in this model deserves more attention.

Rosenzweig (2007) and Rosenzweig (2008) find that students become in-
ternationally mobile for many of the same reasons that more traditional
migrants do, such as distance, opportunities and cultural similarities. In
Rosenzweig (2007) he uses Occupational Wages around the World (OWW)
and New Immigrant Survey NIS-P data on international occupational wages
to construct skilled wage premia for major sending nations. He finds using
the NIS-P data that a doubling of the skill price relative to another coun-
try would lower the number of student visas by 36 percent (95 percent for
OWW). This implies that relative skill price is a very important component
of international student mobility and deserves more attention. This could
be an interesting consideration in the New Zealand context, where the skill
price or return to education is quite low compared to other OECD nations
(Zuccollo, Maani, Kaye-Blake, Zeng, & others, 2013).

A piece of research that is in some respects similar to the research method-
ology of this thesis is Dreher and Poutvaara (2005). They firstly estimate
a cross-sectional regression using 9 OECD host countries and 36 sending
countries for the years 1999-2000 using the OECD education database.® Re-
gressing the number of migrants as the dependent variable on the ratio of
foreign students to host country population, they find that this ratio is a
highly significant predictor of immigration.

They then extend this analysis to a panel data set of immigration and
international student migration to the United States from 76 source coun-
tries. Using a random and then, fixed effects model they find again that the
ratio of international students to population is highly significant, confirming
the cross-sectional results. They do not however, include tuition or exchange
rates as a covariate in either of their regressions.

5This database is also used to construct the Education at a Glance Indicators which I
use (OECD, 2017).



Whereas there are some similarities in methodology and data sources
between the research in this thesis and Dreher and Poutvaara (2005), it
should be made clear that we are asking fundamentally different questions.
I am interested in international student migration as an end, in and of itself,
and the effect of tuition fees on this migration. On the other hand, they
are interested in the degree to which student migration predicts broader
migratory flows. In addition to this, similar to Beine et al. (2014), when
they turn their attention to their OECD model instead of the standalone
U.S model, they rely on cross-sectional identification, whereas I use panel
data methods.

2.3 Economics of Education Literature

The economics of education literature has been concerned with the demand
for college education for some time (Campbell & Siegel, 1967). However, the
majority of papers in this area are concerned with the decision of whether to
go to university at all, and focus on domestic students. To what degree these
determinants generalize to the international student case remains to be seen,
but the following papers certainly present an interesting reference regardless.

As a starting point, Leslie and Brinkman (1987) provide a meta-analysis
of twenty-five papers which provide results on the student price elasticity to
tuition in higher education. They find overall that a $100 change in the price
of tuition is associated with a drop in enrolment of 0.6%. It is questioned
whether this estimate should be interpreted causally, given the lack of re-
search design in the component studies. For example, the AASCU studies
which are the only experimentally (natural or controlled) designed studies
contain no control group. Even if these result were credible in an internal
sense, the age of these results have lessened their relevance. As Heller (1997)
notes, college tuitions continued to rise in real terms throughout the 90’s with
no sign of a slowdown in enrollees, perhaps due to an increasing college-wage
premium.

The largest problem with a cross-sectional model with enrolment as the
dependent variable and tuition as the independent is one of endogeneity. It
may be the case that a higher tuition is correlated with some unobserved
or omitted variable, such as quality of teaching/employer perception, which
is correlated positively with student numbers. Leaving this factor out of
the model will bias my estimates upwards. Another possibility is that stu-
dents choosing which university to enrol in are price-insensitive but look at

10



the nominal fee as a signal for prestige, with higher fees indicating a more
prestigious institution and attracting more students (Mixon & Hsing, 1994).
These empirical issues may explain why many studies present a horizontal
or positively sloped demand curve. It is therefore important to control for
endogeneity through the use of exogenous variation (a natural experiment)
or through the use of panel data methods.

2.3.1 Aid programs as variation in fees

One way that researchers have tried to recover the demand for college ed-
ucation, is by using plausibly exogenous variations in the implementation
of aid programs. Variations in the generosity of aid programmes can be
a source of variation in the real cost of tuition while avoiding the simul-
taneity /endogeneity biases in actual tuition fee setting. This is because aid
programmes are often implemented for political /equity reasons rather than
being as closely related to demand as tuition-setting. An increase in the level
of aid available decreases the real cost of education for students who receive
it, and conversely, a decrease in the level of aid increases it. The evidence
from papers using variation in aid programs as a natural experiment consis-
tently show that an increase in the real cost of education decreases demand
for college education.

Dynarski (2003) analyses the effect of the dissolution of the Social Se-
curity Student Benefit Program in the U.S in 1982. This program granted
aid to 18-to-22 year old children of deceased, disable or retired Social Secu-
rity beneficiaries. The average yearly payment for this program was $2000 in
1982 dollar or $6700 in 2003 dollars. This payment nearly met completely the
average tuition fees at a public college. The elimination of this program was
done for plausibly exogenous reasons, being a political decision, and provides
a natural control group between those who were receiving the benefit prior
to 1982 (around 12% of university students) and those who were not. They
employ a difference-in-differences approach which compares benefit-receiving
students to non-benefit-receiving students before and after the elimination of
the programme. They find a significant increase in the likelihood of attend-
ing college of about 21% before the elimination, implying a 3.6% increase in
college attendance for every $1000 decrease in fees.

Similarly, Abraham and Clark (2006) analyses the effect of the introduc-
tion of the the District of Colombia Tuition Assistance Grant Program in
Washington, D.C 1999. This program introduced a subsidy for students to

11



attend out-of-state institutions at in-state prices. The benefit is subject to
a $10,000 cap annually and a $50,000 cap over a student’s lifetime. Using a
difference-in-differences approach they compare how many students enrol in
out-of-state institutions in Washington compared to the control cities (Balti-
more, Philadelphia, Norfolk) before and after the introduction of the grant.
They find that compared to the control, the introduction of the program
increased enrolments of high school students by 8.9%. Using the average
savings from the program ($2,472) they calculate that the average increase
from a $1000 decrease in fees is again 3.6%.

2.3.2 Political Changes

Another source of plausibly exogenous variation in the cost of a university
education is national /regional changes in political conditions or government
policies towards tertiary education. Tertiary education is often a contentions
political issues in New Zealand and other countries (Baxter, 2012). Govern-
ment bodies can regulate fees, abolish fees and also impact the issuing of
student visas. Changes in these policies is plausibly exogenous to demand
and may be related to other factors such as changes in the relative power of
political parties.

Neill (2009) uses the Canadian Labour Force Survey, which contains in-
formation on enrolments and tuition fees of Canadian universities to apply an
instrumental variable approach to get around these endogeneity issues. She
uses the fact that different political parties on a provincial level tend to en-
act different fees policies, to exogenously vary tuition fees across provinces.®
In a model without the use of instrumental variables, she finds that tuition
has no impact on enrolments. However using the instrumental variables ap-
proach outlined above she finds a strong negative impact of an increase on
fees on enrolment though not statistically significant in all specifications.
The estimates here imply that a $1000 dollar increase in tuition fees reduce
enrolments by 2-3 percentage points.

Hubner (2012) uses the introduction of tuition in seven of the sixteen
German states in 2007 as part of the policy platform of the conservative
majorities in those states to determine the effect of the introduction of these
fees (which were almost uniformly 1000 Euros annually) on enrolment. Using

6Whilst it might seem as if changes in which political party holds power in each
provinces would be a weak instrument, post-secondary education falls under provincial
jurisdiction in Canada and the majority of institutions are public, meaning that political
decision-making has real impacts on tuition fees.

12



a difference-in-differences estimation strategy he finds that the introduction
of fees caused enrolment to drop 2.7 percentage points, compared to the
counter-factual no-fee university. The obvious issue with this is that the
counter-factual may be a direct substitute for the tuition paying universities
i.e with the introduction of fees at one university, the student may decide
to attend a university which did not. This may bias the estimate to some
degree, making it smaller than the true population effect.

Dwenger, Storck, and Wrohlich (2012) uses the same natural experiment
as Hubner (2012) focusing of the introduction of tuition fees in seven German
states. However, they focus specifically on the student mobility factor, i.e
how likely were students to move to a out-of-state university following the
introduction of fees in their home states. Using a difference-in-differences
approach, they find that students in a fee-paying state after the introduction
in fees (the treatment group) were 5 percentage points less likely to apply for
an in-state university. They also find that students with higher grades are
less responsive to the treatment i.e more likely to stay in their home state
following the treatment.

This has an interesting implication, namely that a change in the price
of tuition for a certain university, can change the composition of students
who apply for that university. Weighting a potential drop in students from
an increase in price (Hubner, 2012) versus an increase in average students
quality (Dwenger et al., 2012) may be an interesting consideration given that
student quality and peer effects are an important determinant of tertiary de-
mand in their own right (Epple, Romano, & Sieg, 2006).

Sa (2014) uses two natural experiments in Britain, the removal of tuition
fees in Scotland in 2001 and the increase of the tuition fee cap in England from
£3000 to £9000 in 2012. They first present a theoretical model where poten-
tial students maximise their lifetime utility function through making a choice
between the NPV of not going to university versus the NPV of not attending.
They predict that an increase in fees causes less people to attend university,
and this increase is mainly driven through credit constrained students. Using
a difference-in-differences model they find that the Scottish removal of fees
(equivalent to £3000) increased applications by 21.4 log points, while the
increase in fees (£6000) decreased applications by 25 log points with both of
these being statistically significant at the 1% level. These estimates imply
an elasticity of around -0.14 to -0.26.

In total, the economics of education literature clearly shows that in the

13



absence of confounding factors, an increase in fees significantly decreases the
number of students who choose to attend university, implying a tradition-
ally downward-sloped demand curve. Purely descriptive or cross-sectional
studies, on the other hand have shown horizontal or upward sloped demand
curves. This implies that endogeneity issues are of concern in the study of
student demand. What is missing however, is a study of international stu-
dents instead of domestic students. It is likely that the demands of these
two sub-populations are quite different, especially in New Zealand and other
Anglosphere nations, where international students pay five times as much as
domestic students, incur temporary or permanent migration costs and face
different labour markets in their home countries.

14



Chapter 3

Data

This research collates data from a number of sources. This chapter describes
these sources of data.

The New Zealand fixed effects model uses data on the number of stu-
dents from the New Zealand Ministry of Education, and is discussed first
in Section 3.1. The OECD country fixed effects model, primarily uses pub-
licly available data from the OECD and is discussed separately in Section 3.2.

3.1 New Zealand Data

New Zealand data has been collected on the number of international students
at the universities, the fees they pay, the ranking of each university and
exchange rates. This section describes the sources of this New Zealand data.

3.1.1 Students

The source for the number of students at each university is The Ministry of
Education data warehouse OLAP! cube. This database collects the number
of students, both domestic and international at each university, as well as
the sum of course fees, EFTS? and EFTS funding from each record in the
database. The information for this database is collated from each of the

!Online analytic processing

2EFTS or Equivalent Full-Time Students measures the number of students at a tertiary
institution, by the amount of courses they take. Typically, 0.125 EFTS is equivalent to
one course or 15 points at a university. The average amount of courses taken by a student
at university is 8 annually, giving 1 EFTS. This EFTS number is also used in a variety of
funding decision for tertiary institutes, by the Ministry of Education.
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universities yearly. The available years for this data set is from 2000 to 2016,
however, I restrict the sample to 2009-2016 due to availability of other data,
in particular rankings and fee data.

3.1.2 Fees

Whilst the Ministry of Education data cubes have the sum of course fees
data available, this part of the database appears to be unreliable. Instead, I
collect historical fees data from the Universities NZ website. Universities NZ
is a representative body of the eight New Zealand universities, who are rep-
resented on this board by their Vice-Chancellors, they also conduct research
on issues affecting the university sector as a whole. Their International Unit,
publishes historical fee data, by university, by field of study. This fee data is
collected for both international students and domestic students, on an annual
basis for a full course load.

3.1.3 Rankings

Historical ranking data is collected from the QS World University Rankings
published annually by Quacquarelli Symonds. Whilst rankings have been
criticised to some extent, they do appear to be important in student market-
ing, and potentially a reasonable proxy for quality/prestige (Smart, 2014).

3.1.4 Exchange Rates

Exchange rate data is collected from the Reserve Bank, “Exchange Rates
and TWI - B1” publication. This is a monthly time-series of NZ exchange
rates from 1999 to 2017. Data for 17 currencies are available. This means
that I restrict my analysis to these major trading partners for which exchange
rate data is available in those models which have exchange rate as a covariate.

3.2 Global Data

I collect international data on the number of international students in each
country. Unfortunately, to my knowledge there is no data available on the
amount of students at each university within a country so this model is
restricted to analysing competition in the international student market across
countries.

16



3.2.1 Students

The UNESCO institute of statistics collects a variety of statistics for their
Education Indicator dataset. This includes a dataset of the number of inter-
nationally mobile students, both inbound and outbound, by continent and
country of origin, from 1999 to 2016. I use the inbound indicator from the
years 2004-2014 due to availability of fees data.

This dataset is surprisingly extensive with information on the number of
outbound students from countries such as The Holy See and The Democratic
People’s Republic of Korea, and allows me to use flexible econometrics meth-
ods, as well as providing descriptive trends from an international perspective.

International Students Definition

There are two definitions of internationally-mobile students commonly used
in the literature. Firstly, there are foreign students who are not citizens of
the country they are being educated in. This definition includes students
who have travelled to another country for other reasons such as family mi-
gration, economic migration, etc., as well as students who have lived in the
country for quite some time but have not applied for citizenship. Whilst this
measure is easy to collect, it is too broad a category for my purposes and
may be misleading as different countries have different policies concerning
the naturalisation of foreign-born students.

I instead use the UNESCO definition of international students which is as
follows: “Students who have crossed a national or territorial border for the
purpose of education and are now enrolled outside their country of origin.”
This has the advantage of focusing on students who make the choice to
become international students and can be seen as the pool of students that
countries (and universities within those countries) can try to attract through
their tertiary policies.

3.2.2 Fees

I restrict my attention to OECD host countries whilst maintaining the full
sample of sending countries. I merge the inbound student data on interna-
tional to fee data provided by the OECD in their Education at a Glance
Series (OECD, 2016, 2014, 2012, 2009, 2008). This data is only presented
for intermittent years (2004, 2006, 2008, 2010, 2013) so I restrict the student
data to years for which fee data is available.
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Unfortunately, data is only collected for international fees in 2013 and
2015, whilst the rest of the data is only available for domestic students. Fur-
thermore, the 2015 data appears to be missing data for many countries. This
data also includes an indicator for whether an OECD country charges differ-
ent fees for international students, with about half of the countries having
fee differentials. All fee data is converted to USD by purchasing power par-
ities (PPP), based on the average fee for a full-time student completing a
bachelors degree at public institutions.?

For those countries that do have fee differentials I use the same strategy
as Beine et al. (2014) and collect data on the fees paid by native students.
Whereas they collect data paid by students in the 2003-2004 academic year,
I collect data for many years.

This strategy relies on two assumptions. Firstly, as in Beine et al. (2014)
that fees paid by domestic fees are a good proxy for foreign fees in a cross-
sectional sense (i.e countries with higher domestic fees generally have higher
international fees). The second assumption is that changes in domestic fees
are positively correlated with changes in international fees, over time. This is
violated if countries substitute international student fees for domestic student
fees i.e they raise international fees in order to make domestic fees cheaper.

I provide evidence for these assumptions pictorially in Section 4.2 and
through regression analysis in Appendix B.1.

3.2.3 Exchange Rates

As stated previously, all fees for this model are converted by the OECD to
American dollars by PPP. However, exchange rates can also influence the rel-
ative attractiveness of countries through other avenues such as cost of living
and remittances (Keita, 2016).

In order to be able to control for this, I collect data from the OECD on
the exchange rate of the currencies of the host-countries to USD for each
year in my sample-period. These are included as time-varying covariates

3UK Fees are taken from government-dependent institution category as there are no
publicly owned universities in the UK
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Chapter 4

Descriptive Evidence and
Trends

The international education market has expanded rapidly in terms of size and
scope, both in New Zealand and globally. This increase in size and scope has
also made it more complex. This chapter presents a series of descriptive
graphs to help contextualise and explore the market for international stu-
dents.

Section 4.1 explores the New Zealand market for international students.
I cover trends in the number of EFTS, fees, QS university rankings and ex-
change rates.

Section 4.2 turns to cover the global market for international education

amongst OECD nations. I cover the number of students, fees and exchange
rates.
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4.1 New Zealand Market

4.1.1 EFTS

Figure 4.1: International EFTS in Total, by Year
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Figure 4.1 presents the total amount of EFTS (Equivalent Full-time Stu-
dents) taken by international students at all universities in New Zealand. It
is clear that the overall trend is upwards, from around 6600 EFTS in 2009
to 6800 EFTS in 2015.

There was a small decrease in 2012 but this only appears to be 50 or so
EFTS. Overall, whilst there is certainly an upwards trend in the number of
EFTS, it is quite a small trend in absolute terms, with only an increase of
200 EFTS in total or 3%, over 5 years.
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Figure 4.2: International EFTS by Country (Major Trading Partners)
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Figure 4.2 presents the number of international student EFTS over the
sample period from New Zealand’s major trading partners' (2009-2015). Fig-
ures for all sending countries are available in Appendix A.1. This figure is
quite interesting when compared to Figure 4.1. Whilst there did not appear
to be a lot of variation in total EFTS taken across all universities, there is
quite a lot of variation in the trend across countries. It appears that the
majority of countries are trending downwards, but some notable exceptions
such as China, Japan and Singapore.

Asia predominates, with the top three sending countries being China,
Malaysia, and the U.S.A. China sends the most students to the New Zealand
university sector by almost a factor of five.

It is notable that whist Indian students make up the second highest
proportion of students in the New Zealand international education sector
(Education NZ, 2016a), they are not part of the top three nationalities in
NZ universities. It appears that Indian students are much more likely to
attend private training establishments and polytechnics instead (Ministry of
Education, 2016).

!'Note that New Zealand’s largest trading partner, Australia is missing from the sample.
Australian students are treated as domestic students for funding purposes, pay domestic
fees, and thus are not included in my analysis.
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Given the large differences in student levels across-countries and across-
time, within a country, I would expect that sending-country specific factors
drive a large proportion of international student demand. Unfortunately
from a domestic perspective, these factors are often outside of policymakers’
control.

Figure 4.3: International EFTS by University
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Graphs by University

Figure 4.3 shows the number of international EFTS across all courses in
each university per year. It is clear that Auckland University, VUW, and
AUT dominate in terms of international student EFTS. The general trend
in student EFTS also varies in direction across universities with UOA and
AUT showing a consistent increase over the sample period, whereas VUW
and UOC end up with fewer students in 2015 than in 2009.
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Figure 4.4: International EFTS by Subject
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Figure 4.4 presents the number of EFTS taken by international students,
across all universities, broken up by NZCED field of study. It is clear that
there is large variation in both the levels and the trends in what subjects
International students choose to take.

The most popular subjects are Commerce, Society and Culture, and Sci-
ences. These subjects account for the vast majority of EFTS. However, whilst
Commerce and Sciences have both been steadily trending upwards, Society
and Culture has lost around 200 students over the sample period consistent
with the international decline in the humanities generally (Lewin, 2013).

Interestingly, both Engineering and Architecture appear to have faced
a reasonably large drop around 2011, but have both recovered with more
students at the end of the sample period than at the start. Information tech-
nology on the other hand, has showed a consistent increase over the entirety
of the sample period. Two subjects that appear to have shown reasonably
consistent decreases are Health and Education.

These graphs imply that factors within and across subjects may be an
important determinant of student demand. In addition to this the interaction
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between a subject and a university may be important. I include a breakdown
of EFTS, for selected subjects, by university in Appendix A.2.

4.1.2 Fees

Figure 4.5: Average University Fee by Year
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Figure 4.5 shows the average annual fee for international students, by uni-
versity. As one of the largest expenses incurred in travelling for education,
fees could be an important part of the international student mobility decision.

We can see that every university shows an increase in fees over the sample
period. It is clear that the University of Auckland has the highest average fee
over the entire sample period. This is followed by the University of Canter-
bury, with the lowest fees being from Lincoln University, Waikato University
and Victoria University of Wellington.

It is clear that a naive analysis of international student demand in this
context might provide misleading results, as Auckland has the highest amount
of students but also the highest fees, whereas universities with lower fees such
as Lincoln, will also have a lower number of students. This would give us
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a positive estimate on any cross-sectional regression, implying that raising
prices would increase student numbers when this is most likely not the case.
It is more likely that there are other factors influencing the higher demand
for Auckland University tuition when compared to other universities.

One candidate is the large size of migrant networks in Auckland when
compared to other regions in New Zealand (Infometrics, 2008). Beine et al.
(2014) finds that the size of established migrant networks from the sending
country is a significant predictor of international student mobility to a loca-
tion. Another candidate is differences in perceived quality between universi-
ties, Auckland University consistently ranks higher than other universities in
QS and Times rankings. Leveraging within-university variation with a fixed-
effects model will control for any time-invariant across-university differences
which would confound my estimates.

Figure 4.6: Change in Average University Fee from Previous Year (%)
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Figure 4.6 plots the change in average international tuition fee from the
previous year in percentage terms, by university.

We can see that the average fee change for international fees is around
4.8%. This is higher than the maximum fee increase regulated for domestic
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students by (4%) and the change is occasionally much higher than this.

Figure 4.7: Average University Fee (Weighted By Number of EFTS) by Year
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Figure 4.7 presents the same estimate of the average fee as in Figure 4.5,
but is now weighted by the number of students in each subject per year when
I take the average. Instead of each subject being given an equal weight in
the fee average, subjects with a higher number of international students are
now given a higher weighting.

In Figure 4.5 the interpretation is the average fee on offer, with each
subject being given an equal weight. The interpretation of average fee in
Figure 4.7 however, is the average fee that the average international student
actually faces.

In this case the differences between high-demand universities and low-
demand universities are even larger. It appears that potentially low-demand
universities such as Lincoln and VUW have a higher proportion of student
in low-fee courses, whereas student at the University of Otago and the Uni-
versity of Auckland appear to be more likely to take higher-fee courses. This
is likely to do with students travelling to Auckland and Otago in order to
undertake high cost medical and health degrees.
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In some cases such as VUW in 2012 and Massey in 2012 the weighted
fee actually falls, this is either because more students have chosen to take
lower-fee courses or a high-population course decreases it’s fees.

Figure 4.8: Average Fee by Course
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This figure shows the average fee in each course across all universities.
All subjects are trending upwards, but it is clear that there are also large
level differences in the price of a certain subject/qualification. Whereas En-
gineering and Health subjects are quite expensive, costing around $30, 000
per year, Society and Culture and Education are closer to $20,000. Given a
4-year degree, this implies a $40, 000 difference in a full course of study.?

There are also subtle differences in change in fees from year to year, across
subjects. Whereas the slope of the line for Society and Culture is very flat,
there are kinks in the line for Architecture and Building. This is more clear,
when breaking down subjects by university. I include Commerce, Health,
Society and Culture, and Science degrees, by university in Appendix A.3

2There are also large differences in the length of courses. A typical Medical degree
takes around 7 years to complete whereas an English Literature degree will take around 3
years, on average.
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4.1.3 Change in Fees versus Change in EFTS

Figure 4.9: Change in International EFTS versus Change in Fees
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Figure 4.9 takes the average fee in each university (weighted by the number
of students in each course as in Figure 4.7), and derives the change in this
fee from the previous year, for each university. This is then plotted on the
x-axis. I then plot, on the y-axis, the change in the number of students in
each university from the previous year.

The line of best fit on this figure shows a moderate negative relationship,
i.e an increase in fees is associated with a decrease in the number of EFTS
taken by International students, but the magnitude of this effect is quite
small. This suggests that international students have a relatively inelastic
demand.
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Figure 4.10: Change in International EFTS versus Change in Fees, by Uni-
versity
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Figure 4.10 presents the same data as in Figure 4.9, but broken up by uni-
versity. All universities appear to have a negative association between change
in fees and change in EFTS individually, with the exception of Massey Uni-

versity.
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4.1.4 Ranking

Figure 4.11: University QS Ranking by Year
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Figure 4.11 presents each universities QS World University Ranking over
time. Note that a lower number means that a university is higher in ranking,

i.e rank 1 is the top university and rank 10 is better than 20.

Interestingly, the majority of universities have slipped from their 2009
ranking ending up at a lower ranking in 2016. The exceptions to this are
Lincoln and AUT that have slipped into the ranking tables.
these universities were ranked at 501+ instead of having an individual rank-

ing.
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4.1.5 Exchange rates

Figure 4.12: Foreign Currency Exchange Rate (Major Trading Partners)
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Figure 4.12 plots major trading partners’ exchange rate to NZD, over the
sample period (2009-2015). The New Zealand dollar has generally been quite
strong over the period with quite large appreciations against almost every
country. There appears to be a slight down-tick in 2015 for the majority of
countries.

These changes in exchange rates can alter the real cost of education for
many students whilst also affecting broader migratory influences in general

such as cost of living and the real value of remittances. (Keita, 2016; Nguyen
& Duncan, 2017).
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4.2 Overseas Market

4.2.1 Number of Students

Figure 4.13: Number of International Students at OECD Universities, by
Year
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Figure 4.13 shows the total number of students at OECD universities, over
time.

The number of students is quite large starting at 2 Million in 2005 and
reaching around 2.7 Million at its peak in 2013. Furthermore, the number of

students is increasing over the entire sample period.

It is interesting to note that the Global Financial Crisis appears to not
have cause a large dip in the number of international students.
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Figure 4.14: Number of International Students by OECD Host-Country
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Figure 4.14 shows the number of international students at OECD Uni-
versities over time, broken up by host-country.

The OECD country with the largest number of international student is
clearly the United States which has twice a large an international student
population as the second largest; the United Kingdom. The third largest
country is either France or Germany, depending on the year. It is interest-
ing to note that Germany is one of the only host countries to show a clear
downward trend over time.

For the majority of countries however, the trend is clearly upwards, with
many countries such as Canada and The Netherlands doubling their inter-
national students populations over the sample period.

Whereas in the New Zealand Model I was only able to control for sending-

country effects, it will be important to control for host-country effects in this
model as there are large differences here as well.
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Figure 4.15: Number of International Students at OECD Universities, by
Sending Region
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Figure 4.15 shows the number of international students at OECD uni-
versities. Due to the high number of sending-countries, I split the data by
sending-region.

The largest sending-region by far is Asia with over a million students
enrolled outside of their country of origin. The second largest sending re-
gion is Europe with 550,000 to just over 666,000 enrolled students over the
sample period, this is likely due to the Erasmus program operates exchange
programmes for European Union Students and had enrolled almost 270, 000
students in 2012-2013 (European Commision, 2014).

Most regions are trending upwards. There also appears to be some vari-
ation within some regions conditional on this trend. Africa in particular is
not flat, with quite a lot of variation from year to year, and Oceania appears

to have had a large dip in 2006.

I present this data broken up by all sending countries in Appendix B.2.
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4.2.2 Fees

Figure 4.16: Domestic University Fees of OECD Countries
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Figure 4.16 plots the change in domestic fees for the sample of OECD coun-
tries. As stated previously, foreign fees are unavailable for years that are not
2013 and 2015. Therefore following Beine et al. (2014), I use domestic fees as
a proxy for international fees. I would expect domestic fees to be correlated
with international fees, cross-sectionally and potentially over time. Evidence
in favour of these assumptions is provided pictorially in Figure 4.17 and Fig-
ure 4.18, whilst regression evidence is provided in Appendix B.1.

I would also expect international fees to be generally higher than domestic
fees (for example, New Zealand international fees are generally 4-5 times
domestic fees). There is still however, quite a large amount of variation in
domestic fees, both across countries and over time. The United Kingdom in
particular has huge variation, starting as one of the lower fee countries and
following the massive increase in tuition fee caps in 2012 Sa (2014), ends up
as the most expensive country.
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In general, European countries (Excluding the UK and Ireland) tend to be
cheaper, and have had less drastic changes in tuition. Anglosphere countries
such as Canada, Australia and New Zealand tend to be more expensive and
have had larger increases in tuition fees over the sample period.

Figure 4.17: International Fees Versus Domestic Fees of OECD Countries
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Figure 4.17 plots the International fees of OECD countries versus the Do-
mestic fees for the years 2013/2015. This tests the cross-sectional assumption
that domestic fees are correlated with international fees. It is clear that this
assumption is true for these years, as the line of best fit is strongly positively
sloped. This implies that those countries with higher domestic fees tend to
have higher international fees.

It is also important to note that almost no countries charge zero domestic
fees and zero international fees, with the exception of Finland and Norway.
Therefore, countries which have zero domestic fees may not be a good proxy
for international student demand.
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Figure 4.18: Change in International Fees Versus Change in Domestic Fees
of OECD Countries
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Figure 4.18 tests the assumption that changes in domestic fees are a
proxy for changes in international fees. Again, the line of best fit is upwards
sloping so it does appear that an increase in domestic fees is correlated with
an increase in international fees. For regression analysis of these assumptions
see Appendix B.1.
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4.2.3 Exchange Rates

Figure 4.19: Exchange Rate of OECD Countries to USD
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Figure 4.19 shows the exchange rate of OECD countries from the United
States Dollar (i.e 1 Australian Dollar bought around .73 US cents in 2004).
The USD is the cross-rate for countries that do not have their own bilateral
exchange rates as well many currencies being pegged to the USD in some
form, it is therefore a decent approximation of appreciations and deprecia-
tions of a given country.

For the majority of countries, the USD has been depreciating with a large
upward spike in 2009 due to a large proportion of OECD countries using the
Euro. Notable exceptions to this trend include the United Kingdom and
Turkey.

38



Chapter 5

Empirical Strategy and
Methodology

This chapter introduces my empirical strategy and methodology for analysing
international student demand.

I begin in Section 5.1 by introducing a simple cross-sectional model of
(international) student demand such as those used in many of the studies in
Leslie and Brinkman (1987) and Heller (1997) in meta-analyses of (domestic)
student demand and the more recent study by Wei (2013) on the determi-
nants of international student mobility. I then explain the various biases that
such a model may have that would confound the ‘true’ relationship between
tuition fees and student demand.

In Section 5.2 I outline the motivation behind using a fixed effects model
in order to control for these biases. I end by outlining three data-specific
issues that have arisen in my research, and how I deal with these: =zero
values, logarithmic transformations, and clustered standard errors.

5.1 Observable Covariates and Unobservable
Confounders

This section discusses a range of possible sources of endogeneity and biases
that need to be taken into account when analysing the relationship between
international student demand and my independent variables. The majority
of these biases can be broadly classified into two types: omitted variable bias
and simultaneity bias.
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5.1.1 Omitted Variables Bias

Consider a simple cross-sectional model of international student demand at
the New Zealand university level with EFTS as the dependent variable and
fees and university ranking as the independent variables:

Where EFTS,; denotes the number of international EFTS taken at institu-
tion 7 in year t. FEE;; denotes the average fee at an institution over time
and RANK;, denotes the QS university ranking of an institution over time.

This may be subject to various omitted variable biases. This occurs
when a model incorrectly leaves out or ‘omits’ an important explanatory
variable in the estimating equation. If these omitted variables are correlated
with the independent variables, then this will bias the coefficient estimates.
(Wooldridge, 2010).

There are many factors left out of Equation (5.1) that we might expect to
fulfil the omitted variable conditions. As a starting point, Beine, Noel, and
Ragot (2012) develop a small theoretical model to identify the major deter-
minants of international student mobility. These factors include migration
costs, the skill premium at the destination country, and living costs. These
variables are likely to be correlated with either the fees variable or the rank
of the university.

5.1.2 Simultaneity Bias

A second source of endogeneity that is concerning and relevant to my models
of demand is simultaneity bias or reverse causality. This occurs when the
dependent variable and one or more of the independent variables are jointly
determined together.

The classic example of this is the estimation of demand and supply
equations, the prediction of quantity demanded is endogenous as quantity
demanded is determined by price, consumers, whereas the price producers
charge is determined by demand. This is the same context that I find myself
in.

However, it has often been assumed that in the tertiary education market,
price is exogenous to demand as the supply of university places is perfectly

elastic (Kane, 2003; Bound & Turner, 2007). This is assumed to be the
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case as the marginal cost to the university of adding another student is very
close to zero. However Neill (2009) notes that this assumption is basically
untested. Furthermore, the literature on cohort crowding (Bound & Turner,
2007) suggest that larger cohorts tend to receive significantly less university
resources than smaller cohorts. This may imply that the assumption that
supply is perfectly elastic may not be justified.

If this exogenous price assumption is not true, then we have a potential
source of endogeneity that will bias my estimates of the relationship between
price and number of EFTS. This may not be solved by the use of a fixed-
effects model.

5.2 Fixed Effects Model

This section describes the fixed effects approach I employ to try and recover
the true relationship between tuition fees and international student demand
and how my approaches account for the biases explained in Section 5.1.

5.2.1 Motivation

A well known advantage of panel data is that fixed effects models allow one to
control for the impact of omitted variables in estimating relationships (Hsiao,
2005; Wooldridge, 2010; Verbeek, 2008). The presence of unobservable effects
in the demand estimating equation such as quality of institution (as opposed
to proxies such as QS ranking), or local cultural conditions (whether at the
university /city /country level) will tend to bias cross-sectional estimates. By
creating a level-fixed-effect I am able to remove the effect of these omissions
on the regression.

As an example consider the New Zealand university-level model that will
be discussed in further detail in Subsection 6.1.1. This model regresses the
total number of international EFTS in each university over the sample period
(2009-2015) against the average fee each university offers (weighted by the
number of students in each subject) as well as QS ranking.

Suppose the true model is:
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Where Yj; gives the number of international EFTS at institution ¢ in year
t. FEE gives the annual weighted tuition, RANK gives a given universities QS
ranking and OMIT; is one of the time-invariant omitted variables discussed
in Subsection 5.1.1.

If this OMIT; variable is observable, it should be included in the regres-
sion, if not and it is correlated with any of the other regressors the equation
will be biased.

In a cross-sectional model this omitted factor goes into the error term:
111(1/#) = ﬁo + ﬁlln(FEEzt) + BQRANKzt + Vst (53)

Where v;; = B3OMIT; + €;; In order for this to not bias the estimating
equation we need that E(v;|FEE;;, RANK;, = 0) but we might expect some
of the unobservable traits of institutions such as teaching quality, prestige,
quality of life, etc. to be correlated with the fee and the university ranking.
This will bias my estimates.

A fixed-effect model will handle this unobserved source of endogeneity by
creating an institution-specific fixed effect:

In(Yi) = a; + Bo + frln(FEE;) + BoRANK;; + €, (5.4)

This a; term will soak up the effect of OMIT; on the estimating equation
and is allowed to be correlated with the other regressors. Exogeneity of the
error term is still required, but we have effectively solved the omitted variable
problem for time-invariant effects.

5.2.2 Zero values

In the full panel model (Equation (6.3)) there are a high proportion of zero
or near-zero EFTS values. This may mean that I give undue weight to very
small observations. For this reason, I probability weight the regression by
the number of EFTS in a country by subject by university group in the mid-
point year of 2012. This weighting scheme will counter this issue by giving
more weight to larger groups.

5.2.3 Log-transformation

As we will see in the summary statistics in Tables 6.1, 6.4 and 6.7 of the NZ
model, the data appears to be quite right-skewed. For example in Table 6.7

the mean number of EFTS is 8.552, the median is 1.385, and the maximum
number of EFTS is 402.4. This is even more of a problem in the OECD data
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with a median number of students of just 8 and a maximum of 225,474 in a
host-sending-country pair.

This makes interpreting a linear-linear model quite problematic. For ex-
ample if the coefficient of fees showed that a $100 decrease in fees lead to a
8 student increase in numbers. For the largest OECD host-sending-country
pair (225,474) this would be a 0.0035% increase in the number of students.
For the median pair (8) on the other hand, this would be a 100% increase.
Interpreting this result would be quite problematic as we would expect pairs
with a larger number of students to lose a proportionate amount to smaller
pairs.

For these reasons I take a log-transformation of my dependent and in-
dependent variables (EFTS, count, fees, exchange rate). This would more
aptly be called the log-plus-one-transformation, due to the presence of zero
values i.e:

log_fees;, = In(fees;; + 1)

An additional advantage of doing this, in terms of interpretability, is that I
can now interpret the coefficients as an elasticity, i.e, a 1% increase in fees
leads to a % change in EFTS, count.

5.2.4 Clustering

I apply cluster-robust inference to all regression results in Chapter 6. In the
New Zealand model I cluster the standard errors at the highest level of ob-
servation (a university), following the advice in Cameron and Miller (2015).
This makes the inference robust to intra-cluster correlation within a univer-
sity under some assumptions. (Wooldridge, 2010; Rogers, 1994).

In the OECD model I apply a two-way clustering routine (Schaffer, 2015),
this is robust to clustering at the host-country level and the sending-country
level. The intra-cluster correlations within a sending-country appears to be
negative as the standard errors are smaller than regular standard errors. On
the other hand, host-country intra-cluster correlations appear to be positive.
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Chapter 6

Results

This chapter presents the specifications and the results for my regression
analyses.

Section 6.1 presents the results from my New Zealand panel regressions.
I produce three models for these analyses, each adding a different part of the
picture towards understanding the market.

Section 6.2 provides two analyses of the OECD panel data set.

6.1 New Zealand Model

6.1.1 University Level Model

Specification

Firstly I estimate a model at the university by year level. The unit of ob-
servation is a given New Zealand university in a given year. The preferred
specification of this model is then:

In(Yy) = o + 0, + b1 In(FEE;;) + BoaRANK;; + €5 (6.1)

Where Y;; denotes the number of international EF TS at a given institution
i in year t. a; denotes a university-specific fixed effect, 6; denotes a year fixed
effect. FEE;; denotes the average fee at a university (weighted by number of
students') and RANK;; denotes the QS ranking of a given university.

IThis is the same weighting process as in Figure 4.7
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Summary Statistics

Table 6.1: University Model: Summary Statistics

o 2 G (4) (5)
VARIABLES mean sd min max pd0

fees 24,751 3,789 19,033 34,404 24,474
efts 841.6 797.0 7750 2,924  586.1
rank 288.9 140.2 61 201 287

log_efts 6.331 0945 4.363 7981 6.375
log_fees 10.11  0.150 9.854 1045 10.11

Table 6.1 presents summary statistics from the variables in the university
level model (Equation (6.1)). The unit of observation in this model is uni-
versity by year.

The average international fee (weighted by number of EFTS in each
course) at New Zealand universities is $24, 751 there is quite a lot of variation
in this fee, with the minimum and maximum being around fifteen-thousand
dollars apart. However, most universities have a fee within $3789 of this.

There is an even larger variation in the number of international EFTS
per year with a maximum of 2,924 (University of Auckland) and a minimum
of just 77.50 (Lincoln University). The average number of EFTS is 841.60
with a standard deviation of 797.

The EFTS variable appears to be slightly right skewed with a slightly
longer right tail, the median is significantly lower than the mean and the
maximum value is quite far from both the median and the mean. Because
of this possible right-skew and the convenience of interpreting the results
as an elasticity, I take a log-transformation of fees and EFTS2 The log-
transformation centres the data.

2More precisely, I take the In+1 transformation of these variables for consistency with
later models where zero-values will become a problem. See Subsection 5.2.2
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Results

Table 6.2: University Model: Fixed Effects
(1) (2) (3)

VARIABLES Log. EFTS Log. EFTS Log. EFTS
log_fees -1.386940 -0.147515 -0.649237

(0.938060)  (0.304928)  (0.788029)
rank -0.004246 -0.000761 -0.001115

(0.002571)  (0.000525)  (0.000836)

Observations 56 56 56
Mean No. of EFTS 841.63 841.63 841.63
UNI FE NO YES YES
YEAR FE NO NO YES

Standard errors correct for clustering at the university level.
¥ p<0.01, ** p<0.05, * p<0.1

Table 6.2 presents the regression results from the university level model.

Column (1) presents the model without university or year fixed effects.
Here the effect of fees on EFTS is quite large. The point estimates here im-
ply a 1% increase in fees is associated with a 1.38% decrease in international
EFTS. The point estimates of ranking imply that a one place fall in ranking
(i.e going from the top 20th place to top 21st) decrease the number of EFTS
taken by 0.4%.

It is worth noting that Column (1) is the purely cross-sectional model dis-
cussed in Section 5 and is subject to problems with endogeneity and should
be interpreted with caution, if at all.

I introduce year fixed effects in Column (2). It appears that controlling
for these across-time effects significantly diminished the relationship between
the dependent an independent variables.

My preferred specification for this model is Column (3), which includes
both year and university fixed effects. This implies that we are looking at
the variation within a university whilst controlling for year effects constant
across universities and university effects constant across time. The coeffi-
cients here implies that a 1% increase in fees leads to a 0.64% decrease in the
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number of international EFTS, and a one place fall in ranking is leads to a
0.1% decrease in EFTS.

In all columns the effect of logged fees and rank are not statistically sig-
nificant. This may be because of the low number of clusters (Cameron &
Miller, 2015), the effect of throwing out the between variation in fees or a
weak relationship (although the magnitude of the estimate is large in eco-
nomic terms). It is worthwhile therefore, to look at the confidence intervals
from my preferred specification.

Confidence Intervals

Table 6.3: University Model: Confidence Intervals

(1)

VARIABLES Log. EFTS
log_fees [-2.512630 - 1.214155]
rank [-0.003092 - 0.000863]

K p<0.01, ** p<0.05, * p<0.1

Table 6.3 presents the confidence intervals for the preferred specification (Col-
umn 3 in Table 6.2). We can see that the possible range for logged fees is
quite high, it could be as large as a 1% leading to a 2.51% decrease in EFTS,
or conversely a 1.214% increase in EFTS. The rank coefficient has a much
smaller range with a one place fall in rank being associated with as large as

a 2% fall in number of EFTS, or as small as a 0.6% increase in the number
of EFTS.

Overall, the demand for EFTS at a university level seems relatively in-
elastic in terms of these coefficients. The elasticity here is less than 1, and is
fact statistically indistinguishable from 0 (though this may be due to a lack
of statistical power). This implies that the average university could increase
the average price of EFTS and increase revenue by marginally increasing fees.
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6.1.2 Subject Level Model
Specification

Another way that we can have variation in fees, within a university, is by
breaking up the data by field of study. Students in NZ pay fees by paper,
and there is significant variation in course fees across subjects®. This implies
that the relevant cost for students is more likely to be subject-specific. This
is a somewhat richer level of observation, as I can leverage both competition
across universities, and profit maximisation within a university, across sub-
jects.

The preferred specification for this model is:
111(3/1'515) = s + Ht + Bo + 61 ID(FEEzSt) + ﬁQRANKzt -+ €ist (62)

Where Y, denotes the number of international EFTS in a given subject s
within a given university ¢ at time ¢. a;, denotes a university by subject fixed
effect and 6; denotes a year fixed effect. FEE,;; denotes the subject-specific,
university-specific annual fee. RANK;; denotes the university’s QS ranking
as in (6.1).

Summary Statistics

Table 6.4: Subject Model: Summary Statistics

o @ G (4) (5)
VARIABLES mean sd min max pH0

fees 24,505 4,681 16,200 44,847 24,112
ofts 92.23 1421 0.125 7859 40.21
rank 282.6 1371 61 501 275
log_efts 3539 1.523 0.118 6.668 3.719
log_fees 10.09 0.178 9.693 10.71  10.09

Table 6.4 presents summary statistics from the regression analysis that ac-
companies specification (6.2).

3See Chapter 4, Figure 4.8
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It is clear that whilst the mean and standard deviation are reasonably
similar to Table 6.1, however, the minimum and maximum fee are much
smaller and larger. This implies larger variation in the fees variable.

In addition there are also large differences in the EFTS variable. Whereas
the mean number of EFTS per-uni in Table 6.1 was 841.6, the mean here
is 92.23. The standard deviation is also much smaller. The difference be-
tween the minimum and the maximum values is quite concerning here with
a minimum value of just 0.125 and a maximum of 785.9. This appears to be
even more right-skewed than in the university summary statistics (Table 6.1).

To control for this, I again take the log-transformation of EFTS and fees,
this appears to be a decent job of centring the data.

Results
Table 6.5: Subject Model: Fixed Effects
1) @) )
VARIABLES Log. EFTS Log. EFTS Log. EFTS
log_fees 0.310190 -0.196588 -0.133180
(0.828439)  (0.217667)  (0.367452)
rank -0.003168 -0.000221 -0.000511
(0.001872)  (0.000517)  (0.000738)
Observations 449 449 449
Mean No. of EFTS 92.23 92.23 92.23
SUBJECT-BY-UNI FE NO YES YES
YEAR FE NO NO YES

Standard errors correct for clustering at the university level.
¥ p<0.01, ** p<0.05, * p<0.1

Table 6.5 presents the results from regression equation (6.2). I begin with
a model with no fixed effects in Column (1), we can see that the effect of
logged fees is slightly positive while the effect of rank is slightly negative.
Column (2) introduces a course-by-university fixed effect which changes the
sign on logged fees to negative as we would expect.
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Introducing a year fixed effect in Column (3) decreases the size of the
effect whilst maintaining the negative sign. The point estimates here imply
that a 1% increase in fees is associated with a 0.13% decrease in international

EFTS. A one place fall in rank is associated with a 0.05 percent decrease in
EFTS.

These estimates are smaller than those in the university level model (Ta-
ble 6.2), perhaps reflecting the differing source of variation and different unit
of observations. Whereas before I looked for variation within a university
over time, I now look for variation within a university-subject pair.

Furthermore, whereas the fees variable in the previous model reflected the
average price of a given university, the fees variable now reflects the price of
a subject within that university. It may be the case that an appreciation of
the average price of a university causes a small amount of substitution, but
changes in the price of a certain subject cause almost no substitution. This
makes intuitive sense as students can often transfer credits from previous
universities, whereas they will generally have to start from the beginning for
a new subject, extending the length of their degree.

Confidence Intervals

Table 6.6: Subject Model: Confidence Intervals
(1)

VARIABLES Log. EFTS
log_fees [-1.002065 - 0.735704]
rank [-0.002255 - 0.001234]

¥k p<0.01, ** p<0.05, * p<0.1

Table 6.6 presents confidence intervals from the regression in Table 6.5. We
can see that the interval for the price elasticity is quite large in this case
ranging from basically unitary Fy = —1, implying a change in price will not
affect revenue, to perfectly inelastic and even positive. On the balance of
probabilities these results imply that the universities could increase prices on
the margin without losing revenue.
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6.1.3 Country by Subject Level Model
Specification

I now introduce my final NZ model, which uses the full panel data set with
observations at the country by course by university level.

The advantage to using a model at this level when compared to previous
models is that I can now leverage the fact that I have observations within a
country-year to include country-by-year fixed effects. Country by year fixed
effects control for effects that are common across all students from a country,
with a time period.

This is of special importance because previous research (Beine et al., 2014)
have found that the one of the largest predictors of international student flows
is the stock of migrants from that sending country in the host-country, and
this stock will change over time. There is also a concern that economic shocks
common to a country, such as a recession or changes in the return-to-skill in
a country may drive some of my results thus far.

Here I can use unweighted fees, but because of the high presence of zero
values in the observations (see Table 6.7) which give undue weight to smaller
courses, | weight the data by number of students as discussed in Subsec-
tion 5.2.2.

The unit of observation here is a given sending country, within a subject,
within a university, for a given year. The preferred specification for this
approach is:

ln(Y;cst> = Qg + [et X 76] + ﬁl hl(FEEzst) + B2RANK'Lt + €icst (63)

Where Y., denotes the number of international EFTS at a given insti-
tution i, in a given subject sfrom a given country, ¢ at time ¢. a;, denotes
a university by subject fixed effect, [0; X 7.] denotes a country by year effect
FEE;, denotes the average fee of a subject within a university and RANK;;
denotes the QS ranking of a given university over time.
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Summary Statistics

Table 6.7: Full Panel: Summary Statistics

w2 G (4) (5)
VARIABLES mean sd min max ph0

efts 8.502 27.84 0 402.4  1.385
fees 24,706 4,983 16,200 44,847 24,060
exchangerate 1,488 4,069 0.382 17,463 5.210
rank 269.3 139.2 61 501 242

log_efts 1.250 1.116 0 6.000  0.869
log_fees 10.10  0.187 9.693  10.71  10.09

log_exchangerate 3.175 2.880 0.323  9.768  1.826

Table 6.7 presents the summary statistics from the full panel regression model

(6.3).

We can see that the average number of EFTS is much smaller in this model
than the previous (8.552). Here, we have a minimum number of EFTS of 0,
many country by course by university sets have no students in a given year.
This is the motivation for probability-weighting the regression by number of
EFTS (in 2012) in order to avoid giving undue weight to smaller observations.

The other variables are similar to previous models. We have the same
level of variation in fees as in the course level model (6.2), the same level of
exchange rate variation as in the country level model and the same-level of
rank variation as in the university level model (6.1). I also include a term
for the effect of the exchange rate in Column (1) of Table 6.8.

As in previous models, I take the log-transformation of all variables well
to control for skewed data and to help with interpretability.
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Results

Table 6.8: Full Panel: Fixed-Effects
(1) (2) (3)

VARIABLES Log. EFTS Log. EFTS Log. EFTS
log_fees -0.317595 -0.615478 -0.401849
(0.994101)  (1.293498)  (0.267199)
log_exchangerate -0.148533%**
(0.036151)
rank -0.000314 -0.001867  -0.002058*

(0.002116)  (0.001064)  (0.001067)

Observations 4,225 4,225 4,225
Mean No. of EFTS 8.55 8.55 8.55
COUNTRY-BY-YEAR FE NO YES YES
UNI FE YES YES -

UNI-BY-SUBJECT FE NO NO YES

Standard errors correct for clustering at the university level.
¥ p<0.01, ** p<0.05, * p<0.1

Table 6.8 presents the results from the empirical specification (6.3).

I begin with a regression in Column(1) which includes a term for the
logged exchange rate instead of a country by year effect. The signs are mainly
what we would expect with the an fee elasticity of EFTS of -0.318. The es-
timated elasticity of exchange rates is -0.1485 and this effect is significant at
the 1% level. The effect of rank is statistically significant here with the es-
timates implying a one place fall in rank leading to a 0.3% decrease in EFTS.

In Column (2) I include a country by year fixed effect following the moti-
vation in Subsection 6.1.3. The exchange rate coefficient is subsumed under
these fixed effects, but I can now control for other time-varying sending-
country effects. The inclusion of a country-by-year fixed effect increases the
magnitude of the fee elasticity to -0.615, which is almost twice as large as the
coefficient in Column (1). This implies that students demand is more elastic
with respect to fees when controlling for home-country conditions.

Finally, in Column (3) I include a course by university fixed effect. The
point estimates here imply that a 1% increase in fees leads to a 0.4% decrease
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in the number of international EFTS, but this is not statistically significant.
The marginal effect of a one place fall in rank is a 0.2% decrease in the
number of EFTS and this is statistically significant at the 10% level. These
results are reasonably similar to the results in Table 6.2 as well as being quite
similar to the survey results in Baxter (2012).

Confidence Intervals

Table 6.9: Full Panel: Conﬁzie)nce Intervals
1

VARIABLES Log. EFTS
log_fees [-1.033675 - 0.229977]
rank £0.004582 - 0.000465]*

% p<0.01, ** p<0.05, * p<0.1

Table 6.9 presents 95% confidence intervals for the logged fee and rank vari-
ables.

We can see that the range of estimates for the elasticity of logged fees
range from very slightly elastic £y < —1 to very inelastic/positive Ey > 0.
At the lowest value this would imply that an increase in fees would cause a
small drop in revenue, at the highest value this would imply that an increase
in fees would increase revenue.

6.2 All Countries Model

6.2.1 Domestic Fees Model
Specification

I now present a model which uses the OECD data discussed in Section 3.2.
This dataset contains data on the number of students in 27 host-countries
from all sending-countries in the world for the years 2004, 2006, 2008, 2010
and 2013. I employ the same fixed effects approach as in Section 6.1.

As there is no available international fees for this data, I use domestic fees
as a proxy variable as in Beine et al. (2014). The assumption that domestic
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fees are a reasonable proxy for international fees is explored pictorially in
Subsection 4.2.2 and empirically in Appendix B.1.

In my preferred specification I use host-country by sending-country fixed
effects. This accounts for common unobservables in host-countries such as
the quality of education and living costs, as well as sending-country variables
such as the local skill price and local quality of education. It also captures
what Beine et al. (2014) terms ‘dyadic’ factors that are only present between
countries, such as the existence of a colonial link, the size of the present
sending-county migrant network in a host-country and shared languages.

The preferred empirical specification is then:
In(Yist) = aps + 0 + 61 In(FEE) + B2 In(EXCHANGE) + €1t (6.4)

Where Y}, denotes the number of students at a given host-country h
from a given sending-country s at time t. «yp, denotes a host-country by
sending-country specific fixed effect, FEE;; denotes the average domestic fee
within a host-country over time, and EXCHANGE,; denotes a host-country’s
exchange rate from USD.

Summary Statistics

Table 6.10: All Countries: Summary Statistics

® @ (3) ORI )

VARIABLES mean  sd min max p50
fees 2,044 2,222 0 9,019 1,015
count 451.1 3,683 0 225,474 8
exchangerate_host 0.847 0.566 0.000865  1.840 1
log_fees 5.318 3.598 0 9.107  6.924
log_count 2.615 2.472 0 12.33  2.197

log_exchangerate  0.559 0.343 0.000865 1.044  0.693

Table 6.10 presents the summary statistics from the empirical specification

(6.4).
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The fees variable here denotes the average domestic fee from a given coun-
try for public institutions, converted to USD. There is quite a lot of variation
in domestic fees across countries with some countries having no fees and oth-
ers (the U.K. and the U.S.A) having quite high average fees.

The count of students has extremely high variation with some sending-
host country pair having 0 students and the largest pair (China-US) having
225,474 students. This variable is very right-skewed with a mean of 451.1
and a median of just 8 students.

Because of the presence of right-skewness in all three variables, inter-
pretability of the estimates and consistency with the New Zealand model 6.1
I take the log-transformation of these variables.

Results
Table 6.11: All Countries: Fixed Effects Model
M @) @) @)
VARIABLES log_count log_count log_count log count
log_fees -0.019650  -0.016508  -0.018029  -0.017097
(0.025696) (0.016461) (0.016966) (0.016789)
log_exchangerate 1.151349  -0.474961 -0.576402  -0.507304
(0.954445) (0.994902) (1.048367) (1.040934)
Observations 21,611 21,611 21,611 20,744
Host-Country FE YES YES YES -
Year FE NO YES YES YES
Sending-Country FE NO NO YES -
Host-by-Sending Country FE NO NO NO YES

Standard errors correct for clustering at both the host-country and sending-country level.
¥ p<0.01, ** p<0.05, * p<0.1

Table 6.11 presents the regression results from the specification in (6.4).

I begin with the most parsimonious regression in Column (1) with only
a host-country fixed effect the results here imply that a 1% increase in aver-
age fees leads to a 0.0196% decrease in the number of students choosing to
attend a university within a given host-country. The effect of a 1% appreci-
ation in the host countries exchange rate to the USD is a 1.151% increase in
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the number of students. Because of the lack of a year fixed effects this coef-
ficient should be interpreted with caution as it may be proxying a time trend.

In Column (2) and (3) I include a year fixed effect and then a sending-
country fixed effect, to account for omitted variables that are common to all
countries, within a year, and unobservable covariates that are common within
a sending-country, across time. The results for the logged fee variable are
substantively the same, but the sign on the exchange rate reverses, becoming
negative. The coefficient in Column (3) for example implies that a 1% ap-
preciation in the host-country’s exchange rate leads to a 0.576% decrease in
the number of students, this would make sense as the students home-country
currency reserves are now less valuable in their host-country.

Finally in Column (4) I present the results from my preferred specifica-
tion which account for ‘dyadic cost’ variables (Beine et al., 2014) by using a
sending-host pair fixed effect. The results here are quite similar to Column
(3) and Column (4) with a fee elasticity of demand of (-0.017) and an ex-
change rate elasticity of demand of (-0.507).

However as none of these results are statistically significant I now turn to
confidence interval estimates:

Table 6.12: All Countries: CI
(1)
VARIABLES log_count

log_fees [-0.050003 - 0.015809]
log_exchangerate [-2.547497 - 1.532889)

Rk p<0.01, ** p<0.05, * p<0.1

Table 6.12 presents the 95% confidence intervals from the regression in
Table 6.11, Column (4). We can see that the fee elasticity of demand ranges
from quite inelastic to slightly positive. This implies that tuition fees are not
necessarily an important predictor in this model.

The exchange rate elasticity of demand varies widely ranging from quite
elastic (-2.547) to quite positive. To a degree this makes some sense as an
appreciation of the host-country currency implies that a students foreign-
country currency reserves are less valuable, but it also implies the host-
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country has a relatively stronger economy and may be able to attract more
students (Beine, Docquier, & Rapoport, 2008).

6.2.2 Domestic Fees Model: Fees = 0 Dropped

Very few countries charge zero dollars for their international tuition fee.* The
overwhelming majority of countries charge some sort of fee for their inter-
national students’ tuition.® This fact may bias my estimates to be smaller
in magnitude as I will see a change in students from countries, where in re-
ality there is a change in international fees, but domestic fees remain zero
throughout the sample period.

Because of this potential bias, I now present a model where all host-

countries with zero fees are dropped, this model uses the same specification
as in (6.4)

Summary Statistics

Table 6.13: Dropped Observations Model: Summary Statistics

® ©) (3) (4) ()

VARIABLES mean  sd min max p50
fees 2,939 2,113 276 9,019 2,707
count 622.1 4,398 0 225474 14
exchangerate_host 1.009 0.500 0.000865  1.840  1.242
log_fees 7.647  0.896 5.624 9.107  7.904
log_count 3.005  2.583 0 12.33  2.708

log_exchangerate  0.658 0.302 0.000865  1.044  0.807

The summary statistics here are very similar to Table 6.10, the major dif-
ference (as I would expect) is that the minimum fee is no longer 0, it is now
$276.

4See Figure 4.17
5 An exception to this is countries in the EU which often charge zero fees for other EU
nationals while charging a fee for students who are not from the EU.
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Results

Table 6.14: Dropped Observations Model: Fixed Effects

0 @ 3) @

VARIABLES log_count log_count log_count log_count
log_fees 0.508466**  -0.446636** -0.444754** -0.419986**

(0.251781)  (0.204899)  (0.197788)  (0.199522)
log_exchangerate 1.214412 -0.676614 -0.763565 -0.681387

(0.817585)  (1.127759)  (1.149179)  (1.156423)
Observations 15,029 15,029 15,029 14,784
Host-Country FE YES YES YES -
Year FE NO YES YES YES
Sending-Country FE NO NO YES -
Host-by-Sending Country FE NO NO NO YES

Standard errors correct for clustering at both the host-country and sending-country level.
R p<0.01, ** p<0.05, * p<0.1

From the outset, we can see that dropping the zero fees countries, which make
up around 6000 observations, has a major effect on the estimating equation.

The parsimonious regression in Column (1) with only a host-country fixed
effect, is counterintuitive. The results here imply that an increase in fees in-
creases the number of international students and and an appreciation of the
host-country exchange rate also increases the number of international stu-
dents. This is most likely due to the lack of a year fixed effect.

When adding year and sending-country fixed effects in Column (2) and
(3) the sign on both of these variable flips implying that an increase in fees
and an appreciation of host-country exchange rate leads to a decrease in the
number of students. The size of the coefficients of logged fees here are much
larger than in Table 6.11, as well as both being statistically significant at the
5% level.

Column (4) presents the results from my preferred specification with a
host-by-sending country fixed effect. The coefficients here imply that a 1%
increase in the average domestic fee of a country leads to a 0.42% decrease
in the number of international students in that country and this effect is
statistically significant at the 5% level. Similarly, a 1% appreciation of a
host-country’s exchange rate leads to 0.68% decrease in the number of stu-
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dents, although this effect is not statistically significant.

It appears as if domestic fees for these countries are a reasonable proxy
for international fees given the strength of this relationship. I would expect
domestic fees to not necessarily affect international student demand except
through it’s relationship to international fees. Furthermore, the results here
are quite similar in magnitude to the results in the New Zealand model
Table 6.3 which is reasonably comforting.

Table 6.15: Dropped Observations Model: CI

(1)
VARIABLES log_count

log_fees [-0.811041 - -0.028930]**
log_exchangerate — [-2.947934 - 1.585161]

6% 0,01, ** p<0.05, * p<0.1

Table 6.15 presents the confidence intervals from the preferred specifica-
tion Table 6.14, Column (4). The fee elasticity of demand ranges from -0.811
to -0.029 implying that demand is relatively inelastic. The exchange rate
elasticity is very variable, implying on the lower end that demand is quite
elastic, to being slightly positive with respect to the host-country exchange
rate.
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Chapter 7

Discussion

This chapter provides a discussion of the results in Chapter 6. I begin in Sec-
tion 7.1 with a discussion of heterogeneity and its impact on optimal pricing
and institutional policy-making. In Section 7.2 I discuss the limitations of
this research and avenues for further research to combat and address these
limitations. I conclude in Section 7.3 with some final remarks.

7.1 Optimal Pricing

7.1.1 Heterogeneity

The results from the previous chapter (Section 6.1) actually mask a substan-
tial amount of heterogeneity in price elasticities across New Zealand univer-
sities that have important implications for optimal pricing.
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Table 7.1: Full Panel Model: Heterogeneity Across Institutions
(1)

log_efts
University of Auckland*log_fees 0.173
(0.303)
University of Waikato*log_fees -1.548*
(0.511)
Massey University*log_fees -0.225
(0.340)
Victoria University of Wellington*log_fees -0.768*
(0.282)
University of Canterbury*log_fees -1.055***
(0.171)
Lincoln University*log_fees -2.132*
(0.418)
University of Otago*log_fees 0.603*
(0.187)
Auckland University of Technology*log_fees -0.202
(0.361)
rank -0.00188**
(0.000416)
Observations 4225

Standard errors correct for clustering at the university level.
¥ p<0.01, ** p<0.05, * p<0.1

Table 7.1 shows the NZ Model full panel specification (Table 6.8, Column
3) with the logged fees variable interacted with a dummy for each university.
This shows the effect of logged fees specific to a university, or equivalently,
their individual fee elasticities of demand.

It is clear that these elasticities vary widely across institutions, and the
majority of these elasticities are now statistically significant. Specifically The
University of Auckland and The University of Otago appear to have positive
fee elasticities of demand, Massey, AUT and Victoria appear to have rela-
tively inelastic demands (Er > —1) and Canterbury, Waikato and Lincoln
have relatively elastic demands (Er < —1).
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This implies that Auckland and Otago Universities can increase revenues
and profit by marginally raising their prices, and perhaps even see an in-
crease in the number of students. This may be because as New Zealand’s
most highly-ranked universities, an increase in price is seen as a signal for
global prestige.

Victoria University of Wellington, Massey University, and AUT appear
to have inelastic demands (Er > —1) and can afford to increase their prices
a small amount.

Canterbury, Waikato and Lincoln however have elastic demands (Can-
terbury, very slightly). The results here imply that the revenue maximising
decision is to decrease prices.

However, when we look at the unweighted fee graphs in Chapter 4 (Fig-
ure 4.5 and Figure 4.6) it seems as if the universities are increasing their
fees at around the same rate as their compatriots, Whilst there are certainly
level differences, the average rate of increase appears to be reasonably similar
across universities. This is quite interesting, given that the elasticity esti-
mates for Canterbury, Waikato and Lincoln imply decreases in prices would
be revenue maximising. Conversely, for Otago and Auckland, the estimates
imply that even larger price increases would be revenue maximising.

Why then, are universities not differentiating prices? Two candidates
are capacity constraints for elastic universities, and fee caps for inelastic
universities. A third factor that would affect both of these categories equally
may be equity concerns tying international fees to domestic fees. I discuss
each of these concerns forthwith.

7.1.2 Capacity Constraints

We generally assume following the literature (Neill, 2009; Bound & Turner,
2007) that the cost of a given of a university has a very low marginal cost
compared to the marginal revenue of an additional student. This is because
accommodating an additional student within existing infrastructure is quite
low. The difference in cost between a lecturer teaching 20 students versus 21
will be small.

However, there exists significant fixed costs in running a university, the
cost of maintaining buildings, lecturers, etc. Furthermore, if a university is

63



running at current capacity, the marginal cost of accommodating an addi-
tional student will be very high as it will involve expanding current infras-
tructure, which may be prohibitively expensive.

It may be the case therefore, that these universities price to the revenue
maximising-point within capacity constraints. In addition, it is likely that
the biggest concern in regards to capacity constraints are domestic students
instead of international students.

7.1.3 Equity Concerns

New Zealand university domestic fees have been constrained to 4% as part of
the Annual Maximum Fee Movement (AMFM) (Baxter, 2012) although this
fee increase has been reduced to 2% for 2018 (New Zealand Gazette, 2017),
this fee constraint has typically been binding.

It may be the case that even though Waikato and Lincoln could increase
revenue by decreasing international students prices, they do not want to be
seen cutting prices for international students whilst raising the prices for
domestic students.

7.1.4 Information

Another more simple explanation is that the universities simply do not un-
derstand their relevant demand conditions. To my knowledge, this thesis is
the first empirical analysis of the demand for New Zealand university places.
It may be the case that the universities do not currently know their optimal
pricing or elasticities of demand.

7.2 Limitations and Avenues for Future Work

One of the biggest limitations facing this research is the lack of exogenous
variation in prices. Unfortunately, tuition fees are set in conjunction with
student demand and are not necessarily exogenous with respect to the esti-
mating equations in Section 6 (See Subsection 5.1.2).

Whilst my fixed effects and exchange rates approach should control for
all time-invariant omitted variable biases, it can not necessarily solve this
simultaneity problem. This is plausibly not a huge issue, if we assume that
the supply of university places is perfectly elastic. This has generally been
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the assumption in the literature (Neill, 2009), but is an untested assumption
that my estimation strategy unfortunately relies on.

There have been a multitude of so-called ‘natural” experiments in relation
to the relationship between domestic demand and domestic student demand,
utilizing plausibly exogenous changes in things like aid programmes and po-
litical changes (See Section 2.3). Unfortunately, international student fees
are typically less regulated, and international students are much less likely
to be eligible for aid programmes. Education for domestic students will typ-
ically be quite important in determining the future of a country, whereas it
is hard to argue that international students who in the majority, return to
their home countries (Wilkinson, 2010).

One candidate for a natural experiment approach that has not been ex-
plored to date is the removal of international fees for PhD programmes in
New Zealand. Prior to 2006, international students were required to pay
the typical international students of 4-5 times the domestic rate. In 2006
however, the government introduced a policy whereupon international PhD
students were only required to pay domestic fees (Education NZ, 2016a).
This was quite a large, plausibly exogenous change in the tuition fees for
PhD students and deserves further investigation.

However, to what degree the results from this experiment would gener-
alize to the undergraduate international student body is unclear. It may be
the case that the PhD internationals students are a fundamentally different
population than undergraduates. Furthermore, the policy relevance to uni-
versity decision-makers is unclear as the majority of fee changes will be much
smaller than the 4-5 factor decrease in PhD fees.

Ultimately, there is a tension in the final analysis of this market between
descriptive research, which is generally applicable to current decision-making
work, and natural experiments, which may only identify a local treatment
effect. This debate has continued on in domestic student research for quite
time, but is heightened in the international student market by a lack of plau-
sible natural experiments.

In regards to the OECD model the most obvious issue is the use of do-
mestic fees as a proxy for international fees. Luckily, new releases of the Ed-
ucation at a Glance Indicators (OECD, 2017, 2016) have actually included
the average international tuition fee as the importance of this market has
increased. Currently, data is available for about half of the countries in 2015
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and the majority of countries in 2013. As time goes on, the availability of
this data will increase and a natural extension would be to use these fees
instead of a domestic fees.

A final avenue for research is the extension of my fixed effects approach
to other countries at a sub-national, across-university level. Whilst I include
a wide range of countries in my OECD model (Section 6.2), the data anal-
ysed here was the average fee at the country-level. This does not account for
within-country across-university differences which are of quite a lot of im-
portance if the results from the NZ Model (Section 6.1) are any indication.
Extending my model to other countries such as Australia, Canada, etcetera.
seems like a natural avenue for expansion. This could combine the OECD
and NZ Model to provide a global model of across-university differences or
could be a standalone model of a certain country.

7.3 Final Remarks

This research has developed a model of the demand for international student
places in New Zealand, and in 17 OECD countries. This contributes to two
bodies of literature, the economics of education literature concerned with the
impact of tuition fees on college enrolment, and the international migration
literature concerned with the determinants of international mobility. The
demand of international students intersects both of these topics with inter-
national students being both international in the mobility sense and students
in the education sense.

I presented two models. My first model was a standalone New Zealand
model, focusing on what explains variations in university demand within New
Zealand. I found in my preferred specification Table 6.8 that a 1% increase
in fees leads to a 0.4% decrease in the number of international EFTS within
a country-subject-university group, but this effect is not statistically signifi-
cant. This implies that the demand for New Zealand university is relatively
inelastic. However, there is a large amount of heterogeneity in these results,
with universities such as Otago and Auckland exhibiting positive demand
elasticities and universities such as Lincoln and Waikato exhibiting slightly
elastic ones.

My second model analysed the demand of international students des-
tined for 17 OECD countries. Interestingly in the preferred specification
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Table 6.14, the effect of fees is quite similar to the New Zealand model with
an elasticity of -0.42. Implying that the demand for international university
education in OECD countries is also relatively inelastic.

It is clear that in general, the demand of international students is rela-
tively inelastic. This implies that an increase in prices is likely to decrease
the number of students, but this decrease in students is not proportionate to
the increase in prices. It appears however, that tuition fees are not necessar-
ily of a great importance to this market. More important, are factors such
as university ranking and prestige.
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Appendix A
New Zealand Model

A.1 International EFTS by Country, (All Coun-
tries)

Figure A.1: International EFTS by Country: Afghanistan - Luxembourg
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Figure A.2: International EFTS by Country: Morocco - Zimbabwe
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A.2 EFTS by University for Selected Courses

This appendix shows the international EFTS, by university, for four selected
NZCED subjects: Commerce, Science, Health and Society and Culture (Hu-

manities).
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Figure A.3: International EFTS by University: Commerce
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Figure A.4: International EFTS by University: Science
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Figure A.5: International EFTS by University: Health
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Figure A.6: International EFTS by University: Society and Culture
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A.3 University Fees by Course

This appendix shows the average fee from Commerce, Science, Health and
Humanities courses in each university (if they are offered) per year. These are
the major courses that international students take in New Zealand (with the
exception of general programmes). The majority of these follow the general
trend of fees, i.e increasing continuously over the entirety of the sample.
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Figure A.7: Average Commerce Fee by Year
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Figure A.8: Average Science Fee by Year
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Average Fee ($)

Figure A.10: Average ‘Society and Culture’ (Humanities) Fee by Year
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Figure A.9: Average Health Fee by Year
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Appendix B
OECD Model

B.1 Foreign Fees Assumptions

The following graphs provide regression evidence for the assumptions made in
the all countries model (Section 6.2) surrounding the plausibility of domestic
fees as a proxy for international fees. Both regressions use the data from
Section 6.2.

Table B.1: International Fees \{e;rsus Domestic Fees
1
VARIABLES fees_foreign

fees_domestic 1.258143***
(0.360516)

K p<0.01, ** p<0.05, * p<0.1

Table B.1 regresses international fees on domestic fees in 2013 and 2015.
We can see that international fees are positively correlated with domestic
fees and this effect is statistically significant at the 1% level.

Table B.2: Change in International Fees Versus Domestic Fees

(1)
VARIABLES d_fees_foreign

d_fees_domestic 1.916692
(3.561339)

B 20,01, ¥ p<0.05, * p<0.1
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Table B.2 regress the change in international fees from 2013 to 2015
against the change in domestic fees from 2013 to 2015. This tests the as-
sumption that changes in international fees are correlated with changes in
domestic fees. We can see that changes in international fees are correlated
with changes in domestic fees, although the effect is no longer significant.
This due to an increase in standard errors from Table B.1 rather than a
decrease in the magnitude of the effect.
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B.2 Sending-Country International Students

Figure B.1: Number of International Students

Number of Students

at OECD Universities, by Sending Country (Afghanistan - Jamaica)
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Figure B.2: Number of International Students at OECD Universities, by Sending Country (Jamaica - Timor-Leste)
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Figure B.3: Number of International Students at OECD Universities, by Sending Country (Togo - Macedonia)
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