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Preface
In the past decade, the number of enrolled students
at the Technical University of Delft has risen from
14.000 to over 22.000 students. As a result of the
‘Techniekpact’, the number of applications to
technical universities is expected to be doubled in
2020 compared to 2005. This is in sharp contrast
with the declining government funding, which has
relatively decreased with ten percent. This report
describes our findings on how to deal with this
difficult situation, based on our research trip to
Australia.
Our research trip started on the 2nd of February and
ended on the 19th in the same month. The research
is part of our year as student council member for
the party ORAS. The student council of the TU Delft
represents over 22.000 students and is an official
body discussing important central topics with
the executive board. The research trip is a yearly
reoccurring event which gives us the opportunity
to look for best practices at other universities on
topics we find relevant at our own university.
Australian universities have experienced a similar
growth over the last few years and are still widely
known for their high quality higher education.
That is why we travelled all the way ‘down under’
searching for answers on the following topic: ‘How
can the TU Delft remain innovative while dealing
with a growing student population and relatively
stagnating financial support?’

2

We have visited four universities in the cities of
Canberra and Brisbane and we paid a visit to
the Department of Education of the Australian
government. All institutes we visited were extremely
transparent in their methods and welcomed us
very kindly, making our trip both enjoyable and
informative. Therefore, we would like to thank the
students and staff members we met on our trip or
helped in organising the contacts with the hosting
universities. Lastly, we would like to thank the TU
Delft for making this trip possible. We hope the recommendations and information given in this report
can play a part in improving the education at our
university.
Mathias de Koning
Chairman ORAS

Canberra and Lake Burley Griffin
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Summary
In the Netherlands, the government has tried
to increase the number of students choosing
to study in the technical field. This has led to a
significant growth of student numbers in technical
studies, creating a large impact on the TU Delft.
To assess how the TU Delft can remain innovative
while dealing with this growth and, additionally,
a relatively stagnating financial situation, ORAS
visited in Australia the Department of Education
and Training, the Australian National University
in Canberra and Griffith University, Queensland
University of Technology and the University of
Queensland in Brisbane. The aim of this report
is to make recommendations based on several
interviews conducted at the visited institutions.

Nonetheless, when adapted in the right way, there
are several interesting aspects that can be applied
to the TU Delft. To make the education future proof,
all teachers should be schooled in new teaching
methods, with the freedom to implement them
or not and new teaching spaces should be both
agile and flexible. Additionally, students should
have more freedom to personalise their schedules.
Lastly, a balance should be determined between
online and on-campus education.

To put the obtained information in perspective,
basic information about Australia and Australian
universities is needed. The size of the country and
the regional difference cause high schools to be
unequal in quality. Consequently, all universities
use admission criteria to make sure the right people
are allowed. Also, due to large traveling distances
and the majority of students having part time jobs,
there is a lot of demand for flexibility in education.
Universities acknowledge this and take this into
account in their policies. Moreover, universities
have invested a lot in attracting students as a
consequence of both the dependency of the
university’s finances on student numbers and the
deregulation of students. Therefore, the Australian
situation differs to a large extent from the Dutch
situation and the TU Delft, making it impossible to
apply findings one-on-one.

Additionally, to be able to provide sufficient
student services for a bigger and more diverse
student population, issues on capacity problems
can be solved by transferring it partly to an online
environment, referring students to private services
and investing in a Mental Health First Aid program.
Also, the services that are provided to nationals
should be the same as the ones to internationals,
and vice versa.
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To maintain the student experience, both staff and
student should be stimulated to work together
through peer-to-peer programs and the university
should provide ‘sticky places’ to encourage this.

Alternate ways of financing the university are
also used in Australia. However further research
is needed to tell if the TU Delft could make use of
this. A second aspect of consideration is the ratio
of education versus research. Providing flexibility
in this balance could be helpful in dealing with a
varying number of students.

The University of Queensland
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1. Introduction
In the Netherlands, the government has tried to
increase the number of students choosing to study a
technical study. This so called ‘Techniekpact’ starts to
become a great success in numbers (Techniekpact,
2016). The TU Delft has grown from around 13.000
students in 2005 to almost 21.000 students in
2015 (TU Delft CPA, 2016). Also, other technical
universities and studies have grown significantly.
However, this major increase of students has a big
impact on the TU Delft. For example, the teaching
methods might not fit the increased number of
students, or education buildings and services
could become outdated. And because the TU Delft
receives less money per student, the university
should choose wisely what to do with the available
means.

In order to give a complete view on how the
findings can be related to the situation at the TU
Delft, this report has been divided in three parts. To
understand the findings of this research, a basis of
background knowledge is needed. Therefore, part A
gives an introduction on the general differences and
similarities between Australia and the Netherlands
and the trends seen in both countries. Part B zooms
in on the findings during the research, distilling the
aspects that might be of use for the TU Delft.
Part C concludes the research, giving recommendations on what might be applicable to the TU Delft.

This research aims to contribute to the university’s
vision by taking a closer look at how the TU Delft
can remain innovative while dealing with a growing
student population and relatively stagnating
financial. That is why ORAS have visited four public
universities located in the cities of Canberra and
Brisbane in Australia. These universities have dealt
with great increases in student population in the
past, but nonetheless, have often been able to
remain highly ranked. These universities might
therefore be seen as examples of how the TU Delft
should operate in the future. However, despite
the similarities mentioned, there are notable
differences between the environment and culture
of Australia and the Netherlands. Therefore, many
aspects of the Australian universities are organized
in a different way than in the Netherlands.

“How can the TU Delft remain innovative while dealing with
a growing student population and relatively stagnating
financial support?”
Research question
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Queensland University of Technology
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Queensland University of Technology

Part A

Background information on Australia

Chapter two to four are written to give you the background knowledge that is needed. Chapter two will
describe the general context about Australia. The third chapter will highlight some trends which are
observed in Australia that have similarities to the situation in the Netherlands. The fourth chapter will
zoom in on the characteristics of the universities visited during our research trip. This should provide the
background information needed to comprehend the findings in Part B.
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2. Australian Context
In this chapter the key aspects in Australia that
influence the education system are highlighted.
In the first paragraph, the general statistics about
Australia are described, followed by a description
of the high school system in the second paragraph.
The university admission system is mentioned in
the third paragraph. In the fourth paragraph, the
students perspective is described. The Australian
government is the main subject in the last two
paragraphs. The influence of the government
on education is described in paragraph five. This
chapter is concluded by paragraph six describing
the governmental funding.

2.1 Statistics
With a land area of around 7,6 million square
kilometres, Australia belongs to the biggest
countries in the world (Department of Economic
and Social Affairs, 2015). But Australia has only
around 24 million inhabitants, making the average
population density one of the lowest in the world.
Most of the population is concentrated around the
east and south coastal areas (Figure 1). The capital
of Australia is Canberra and has just a bit more
than 350 thousand people (Australia Population,
2016). Australia has five cities with over a million
inhabitants. With 2,3 million inhabitants, Brisbane
belongs to one of these five cities. Australia has
around 1,3 million students (Department of
Education and Training, 2017) which is almost
double the number of students in the Netherlands
(Centraal Bureau voor de Statistiek, 2016).

Figure 1 - Australian concentration of inhabitants

24 million
inhabitants
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1,3 million
students

7,6 million
square km

2.2 High school systems
The Australian high school system differs from the
high school system in the Netherlands. This is due
to the great travel distances between student and
school and due to the relatively small population
compared to the size of the country. The density
of people is high in urban areas. Therefore, there
are enough students and teachers available,
creating a wide offer in courses at high schools in
these areas. However, in rural areas and in some
suburbs, the number of available teachers is
much less. This results in less courses to follow for
students and there are often large differences in
the quality of the courses that are given. Stephen
Milnes, deputy director student experience at ANU
explained the effects for regional students: “It will
be very difficult to study a specific study because
you haven’t had the basic courses in high school.
So if you are from such a school you are in danger
of not being able to study certain studies.” This
results in twice the proportion of persons with a
bachelor degree in major cities than in regional
and remote areas (Universities Australia, 2015).

Figure 2 - Size of Australia compared to Europe

This difference can be seen as well when you take
a look at the social economic background of the
school’s students. A lot of people from a lower social
background live in the same areas. Therefore, there
are many high schools with a relatively high number
of students from lower social background. The
same principle holds for people from higher social
background. This results in a school system that
tends to have differences in quality of education.
Based on their social background, students will have
more, or less chances to get access to a university.
The same situation applies to indigenous students
who have structural disadvantages (Universities
Australia, 2015).
2.3 admission to Universities
The high school system in the Netherlands has
different levels (vmbo, havo, vwo), it has different
paths of courses that students can choose
(profielkeuze) and it has final exams which are the
same at every school. This system creates an easy
connection to the university or a university of
applied sciences: ‘de hogeschool’. In Australia there
is no such thing as a ‘hogeschool’, both are called
university.

Figure 3 - Universities per region
Because of the big differences in quality and courses
offered in high schools, it is hard for universities to
just allow everyone to apply to their university. The
high school system does not guarantee a certain
level in certain courses. That is why all universities
in Australia use admission criteria to make sure the
right people are allowed. The admission system
that universities use are called ATAR or OP and
both are based on the same idea (Queensland
Curriculum & Assesment Authority, n.d.) (Victorian
Tertiary Admissions Centre, n.d.). These systems
rank students based on their grade point average
(GPA). The admission criteria can be extended by
specific high school course requirements. A small
portion of the universities (14%) takes the portfolio
of a student into account as well. This portfolio may
for example consist of motivation, extra-curricular
activities and socio-economic background. These
aspects can compensate their GPA.

2.4 students
When students have finished high school and
want to continue studying, the travelling distance
to a university can be pretty far. As you can see in
Figure 2, Australia is just a bit smaller than the entire
continent Europe. When you take a look at Figure
3, which compares the number of universities, you
find that Europe has around ten times the number
of universities as Australia has. So more often than
in the Netherlands, Australian students have to
travel way further to their university. But this effect
is partly compensated because of the allocation of
people in Australia.
Another aspect that influences the life of an
Australian student is the financial situation. Tuition
fees are on average one of the highest of the world
and the costs of living are in general also higher
than compared to Europe (Figure 4). On the other
hand, salaries are also higher on average than in
Europe.

“Education is the biggest export service and the
third biggest export income in Australia.”
Marnie Hughes-Warrington - Australian National University
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Students can have a loan to pay for their education
which they only have to pay back when they have
reached a certain level of income. But all of the
students we have spoken to do not think this loan
is enough. Because of the high living costs, students
still need to work in order to fund their own lives.
According to the student representative council of
Griffith, students work 20 hours a week on average.
This lifestyle requires a lot of flexibility and demands
them to make rational decisions how to maximize
the value and utility of their time spend.

limited in their admission process. Universities had a
capped number of students that could be admitted.
Therefore, the amount of funding universities would
obtain through admission fees was limited.

Towards 2012, the government changed this by
deregulating the number of students a university
could have.This process already started in 2009, when
universities started to recruit more students to grab
more market share (Times Higher Education, 2014).
But in 2012, the policy was officially introduced,
legislation came into place and therefore the limit
on the number of students disappeared. Since this
2.5 Governmental Influence
Prof. Marnie Hughes-Warrington, the Deputy amendment, the student numbers at all universities
Vice-Chancellor of the Australian National have increased significantly, with a national average
University, mentioned the importance of education of over 20 percent (Times Higher Education, 2014).
for the government. Education is the biggest export Currently, 48 percent of the people aged between
service and the third biggest export income in 25-34 have a bachelor degree or higher in Australia.
This is just a bit higher than the 45 percent in the
Australia (Universities Australia, 2017).
Netherlands (OECD, 2016).
A few years ago, the government had set the goal to
have 40% of their national students to be going to a
university. To achieve this, the government made a 2.6 Governmental funding
change in regulation. Before 2012, universities were Though the percentage of students going

Figure 4 - Differences in tuition fees per region
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to a university in the Netherlands is similar
to the percentage in Australia, the relative
income generated by the number of students is
largely different. This is caused by a difference
in governmental funding. In the Netherlands,
universities receive a lump sum based on the
percentage of students that attend that university
(Smeets, 2016). In Australia, this lump sum is smaller,
but the tuition fees are much higher, especially for
international students. Therefore, if a Australian
university grows in students numbers, its budget
will grow with it, whereas the budget of Dutch
universities stay more or less the same. Universities
have invested a lot in attracting more students,
especially internationals as a consequence of both
the dependency of finances on student numbers
and the deregulation of students. The Deputy Vice
Chancellor of UQ formulated this as follows:

declined the amount of money given for domestic
students. So international students pay far more than
domestic students. If you want to be an intensive
research university, you have got to make money from
internationals. That’s a big driver for the growth.”
Since the deregulation of students numbers, the
government has lost a lot of grip on how many
students study in certain types of studies. However,
to still make sure enough students study in fields
required by the job market, the government steers
students towards those fields of study by providing
extra funding per student in that field. For example, a
university would receive more funding for a science
student, than for a student studying law. However,
the effect of this steering seems to be far less than
it would have in the Netherlands, as the funding by
the government is a much smaller percentage of
the total income of the university.

“The big growth of international students has been
driven primarily by money. The government has

“The big growth of international students has been
driven primarily by money”
Joanne Wright - University of Queensland
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Civil faculty at The University of Queensland

3. Australian Trends and
Dutch Similarities
Now that the general context of Australia is known,
it is time to take a further look at the aspects that
are embedded in the Australian culture which are
mostly similar to the Netherlands. These aspects
that have been noticed were often one of the driving
factors behind policies at the universities. In this
section, these aspects are described, categorized
in two paragraphs. For each aspect, the Australian
situation will be described and linked to the
situation in the Netherlands. The first paragraph will
explain the importance for students to distinguish
them for the job market. The second paragraph
will focus on diversity in the student population of
universities.
3.1 Distinguish for the job market
As mentioned in the previous chapter, Australian
students do not have the easiest situation. Next
to their studies, most students have to work a lot
to cope with their financial situation. Besides that,
just studying a standard curriculum does not seem
to be enough anymore. Because more students
follow the same study, more students will have the
same qualification making it harder to stand out
when applying for a job. The result is that students
try to distinguish themselves from others by extra
programmes or double degrees within their studies
and try to work more or increase engagement in
voluntary work besides their studies. The most
important reason for these students to differentiate
themselves is because of their attractiveness when
applying for a job.
Universities recognise this drive among students
and value the effort done by students. Annabel
Willox, UQ employability centre, gave us her point
of view: “Students need the ability to transfer
knowledge, not only using the degree itself. Getting
the degree is not enough, having experiences is
what counts. These experiences do not necessarily
have to be considered as the current activities
which are known as extracurricular. Working part
time is extra-curricular as well, or caring for other
people. Live is an extracurricular activity itself.”
Students trying to differentiate themselves is
something seen in the Netherlands as well. There

are some reasons that have led to a culture where
both study tempo and extracurricular activities
are important. Firstly, the financial situation for
Dutch students has become worse with the
introduction of ‘het leenstelsel’ (Bussemaker,
2015). Secondly, the student numbers have risen,
especially at the technical universities (VSNU, 2017).
And lastly, the Dutch society still highly values
extracurricular development (Magnet.me, 2014)
(Delftsch Overleg , 2011). So a lot of students are
involved in different kinds of voluntary work.
Because of the importance of both study and extracurricular activities, students have to make rational
decisions between their activities. The director
of centre for higher education at ANU, Glen O’
Grady, underlined this: “We think students make a
rational decision when they decide not to come to
class. Students have to estimate the utility of their
participation at lectures and participating in other
activities.” In Australia, universities acknowledges
this trend and they created more flexibility for
students to coop with all of these activities by
increasing the options to personalize your schedule.
3.2 Diverse student population
International students have a major influence on
the growth of the student population of Australian
Universities (Department of Edcuation and Training,
n.d.) (Figure 5). International students represent
192 nationalities. Interestingly though, 54% of the
international students are from the top five Asian
countries. The TU Delft experienced a rise in the
amount of international students as well, especially
in the master’s programme. In the last ten years, the
amount of international students almost tripled and
the overall percentage of international students
raised from 12% to 19% overall and in our master
programmes from 28% to 34% (TU Delft CPA, 2016).
Getting a more diverse student population is not
something that naturally happens over time. But
there is a common thought in Australia that student
diversity itself is something that has positive
influences. For that reason, Australian universities
are actively stimulating diversity in both the country
of origin and socio-economic background.
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Figure 5 - International students in Australia
Through specific targeted marketing universities
try to get a student population with different
backgrounds regarding their country of origin. An
example is given by Corinne Francken, the manager
international recruitment of UQ. She says that UQ
has ambassadors overseas to attract international
students in general, but also to bring more
diversity of the international population. Australian
universities also make sure that clustering of
national and domestic students is limited by having
residential quota’s, integrated orientation weeks,
peer mentoring programmes and matching their
services to international students to improve
integration. This is illustrated by Stephen Milnes
(ANU): “What we do is: we use the legislation
of international students and mainstream it for
domestic students and vice versa.” .
A student population with different socio
economic background is harder to accomplish.
Cathy McGrath, Director Student Administration
of Griffith mentions that universities have to be

engaged with local communities to encourage
them to go to university. At the university, you
have to shape the right conditions like providing
accommodation and scholarships in the enrolment
process for poor people. Stephen Milnes (ANU)
adds: “It has to be clear for them that they can have
access to all of this at first sight.” It is a challenging
task to have all of these administration and
communication processes connected to the right
people, but Australian universities are working
on it and some are even promoting with it.
Diversity is becoming a more discussed topic in
many educational institutions (Bussemaker, 2016).
At the TU Delft, diversity and inclusiveness are
becoming more important as well. The TU Delft
beliefs that a true mixture of people will improve
the performances and stimulate diversity and internationalisation. This will help preparing everybody
for a future in an international working environment
(TU Delft, n.d.).

“It has to be clear for them that they can have
access to all of this at first sight.”
Stephen Milnes - Australian National University
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4. Introducing the
universities
After reading the general context of Australia and
learning more about the trends and similarities
between Australia and the Netherlands, the general
background on Australian education should be clear.
But just like the Netherlands, universities differ a lot
from each other. This final introductory chapter will
give an overview on the universities that have been
visited. For each university, a general description is
given, followed by more details about the size of
the universities and the staff that is employed. In
Appendix A all numbers and figures are listed, in
Table 1 the most important facts are shown.
4.1 Australian National University
The first university that is visited was the Australian
National University (ANU). ANU is a university
situated in the capitol of Australia: Canberra. It is
a relatively small university with more than 22.500
students. Almost 7.000 of them are part time
students (Excel appendix). The university has three
campuses and two additional research unites. The
main campus is located in the heart of Canberra:
Action Campus. ANU is part of ‘the Group of Eight’
which is a coalition of eight Australian universities
(Group of Eight, 2016). These so called ‘sandstone’
universities have an intensive focus on research
and are comprehensive in general and professional
education. The university is ranked #62 worldwide

in the QS ranking and #59 in the Times Higher
Education (THE) ranking. ANU has a total revenue of
more than $1,1 billion, which, converted to euro’s, is
around € 700 million.
ANU’s growth was the highest of the universities
that was visited. From 2011 to 2015, the amount
of students has grown by 16%. At the moment,
there is a pretty even distribution of undergraduate
(47%) and postgraduate students (52%). Compared
to other Australian Universities, the percentage of
postgraduate students is high. A similar division
is visible for the ratio of female to male students:
almost 52% are female students. ANU is fairly internationally oriented with almost 28% international
students in 2015.
ANU has around 4100 full time equivalent (FTE)
of total staff and more than 1700 of them are
academic staff. This gives ANU one of the lower
student to academic staff ratio’s among Australia’s
universities (13,3). The ratio is still higher than the
TU Delft has. But this difference can be misleading
because ANU has a wider offer of studies. Not all
of these studies demand such a low student-staff
ratio as engineering studies do. For example, a law
student does not need intensive lab practices which
are guided by teachers.

2015
Total students
Growth 2011 - 2015
% Undergraduate students
% International students
% Female students

TU Delft
20937
21,9%
52,9%
18,3%
25,2%

ANU
22644
16,2%
47,2%
27,8%
52,0%

Griffith
46017
9,6%
73,4%
18,7%
57,7%

QUT
48503
15,6%
72,8%
16,9%
66,5%

UQ
50836
11,6%
70,3%
24,9%
55,0%

Total staff (FTE)
Academic Staff (FTE)
Student to total staff ratio
Student to academic staff ratio

TU Delft
4.754
2.697
4,4
7,8

ANU
4.119
1.701
5,5
13,3

Griffith
4.000
unknown
11,5
unknown

QUT
4.872
2.158
10,0
22,5

UQ
6.791
2.834
7,5
17,9

Total revenue Aus. Dollar
Total revenue Euro
Ranking QS
Ranking THE

TU Delft
ANU
Griffith
QUT
UQ
$922 million $1.112 million $881 million $956 million $1.713 million
€ 613 million € 739 million € 586 million € 635 million € 1138 million
62
22
336
276
51
59
47
251-300
201-250
60

Table 1 - Comparing the different universities in numbers
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4.2 Griffith University
Griffith University was the second university and the
first in Brisbane that was visited. It has more than
46.000 students, located on five different campuses
spread out over Brisbane and the Gold Coast. The
visit was at the 2nd biggest campus: Nathan campus
in Brisbane which hosts more than 13.000 students.
There are 200 different degrees to follow on Griffith
University in ten different study areas ranging from
Music to Engineering and IT to Criminology and Law.
The university offers 53 complete online programs
as well (Griffith University, n.d.). This includes three
bachelors and nineteen master programs. Griffith
University is ranked #336 worldwide in the QS
ranking and between #251-300 in the THE ranking.
The total revenue of the university is more than
$830 million, which, converted to euro’s, is almost
€ 600 million.

ten percent is following their program online.
Griffith has more female students (58%) then male
students (42%) and has almost the same amount of
international students as the TU Delft has: 19%.
Griffith has around 4000 FTE of total staff, but there
is no open information available on how many of
them are Academic Staff.

4.3 Queensland University of
Technology
The second stop in Brisbane was Queensland
University of Technology (QUT). This university has
over 48.500 students and has ten departments
divided over three campuses within or just outside
of Brisbane. The campus that was visited is the
Gardens Point campus. Contrary to the university’s
name, the departments consists of a wide variety
of study areas. QUT is ranked #276 worldwide in
the QS ranking and between #201-250 on the THE
Griffith growth was the lowest of the universities ranking. It has a revenue of more than $950 million,
we visited. From 2011 to 2015 Griffith has grown by which is around € 630 million.
ten percent. Griffith has a high amount of part time
students: more than 12.500 students are part-time From 2011 to 2015, QUT’s student population has
enrolled. Almost three quarters of all students are grown with almost 16%. With more than 16000 part
undergraduate students, the other quarter are time students, QUT has the highest amount of part
postgraduate students. Of these students, almost time students of the universities that were visited.
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Just like Griffith University, almost three quarter
of all students are undergraduate students, the
others are postgraduate students. It has the highest
amount of female students (67%) but the lowest
amount of international students: 17%.

UQ has a similar division of postgraduate and
undergraduate students as the other two
universities. Around 70% of the students are
undergraduate students. Around 55% of all
students are female and almost 25% of the students
are international students.

QUT has almost 4900 FTE of staff, around 2150 of
them are academic staff. This makes their student to With 6800 FTE, UQ has the highest amount of total
academic staff ratio 22,5.
staff of the four universities. But the amount of
academic staff is only a bit higher than that of ANU:
2800. Therefore, their student to academic staff ratio
4.4 The University of Queensland
The last university is also the biggest university that is still one of the higher ones of Australia.
was visited. The University of Queensland (UQ) has
around 51.000 students in 2015 which is an increase
of almost 12% since 2011. It has three campuses,
two of them within Brisbane and one just outside
Brisbane. During the trip, the main campus St. Lucia
was visited. Just like all the other universities, UQ
offers a wide variety of degrees as well. UQ is ranked
#51 worldwide according to the QS ranking and #60
according to the THE ranking. The university has the
highest revenue of all universities during the trip:
$1.7 billion which is more than € 1.1 billion. UQ is
also one of the members of the group of eight.
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Australian National University

Part B

Research Findings

This research is set up to take a look at how the TU Delft can remain innovative while having a growing
student population and relatively stagnating financial support from the government. The previous chapters
have described the Australian context in which students live and universities operate. Major differences
between the Australian universities and the TU Delft are noticed. These differences make it impossible to
apply the findings directly to the TU Delft. However, keeping the differences in mind, it is possible to take
a further look at the findings and filter out what is interesting for the TU Delft.
Being an innovative university is a very broad term and could apply to many parts of the TU Delft. Needless
to say, this research cannot cover all of these parts. Therefore, this research is narrowed down to four
different elements. These elements are chosen because they have often been recognized at different
universities or could be applied more easily on the TU Delft. Chapter four will start with describing how
certain aspects related to education could change. Chapter five will continue with focusing on the student
experiences. The implications on services will be described in chapter six. Lastly, chapter seven will describe
the financial situation.
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5. Innovating Education
Education can change when the student numbers
increase. This chapter will describe what changes
have been seen at the visited universities and
whether it can be applicable to the TU Delft. This
chapter is divided into four paragraphs. The first
paragraph will describe the view on the methods
of teaching. The second paragraph focusses on
the impact on lecture halls. This is followed by a
paragraph about learning paths and the chapter
ends with a paragraph about the use of online
education.
5.1 Methods of teaching
There are a lot of different opinions on ‘the
ideal teaching method’ at the universities that
were visited. Some people, including Marnie
Hughes-Warrington (ANU), say that “the classical
lecture is dead” and refer to data collected from their
students. Terms like ‘flipped classroom,’ ‘blended
learning,’ or ‘problem based learning’ are used
more and more. Others share the opinion that the
teaching method should be adapted to the subject,
the student and the professor. Some students like
to work in an independent way, others prefer to
follow a path outlined by their teacher.
However, the educational goal can have a great
influence on the choice of teaching method as well.
When students are expected to repeat solitarily
knowledge, a lecture can be very effective and
cost efficient. Methods like flipped classroom are
far more expensive and intensive, but result in a
student who is ably to apply what he has learned
in the working field. Because of the different
advantages of teaching methods, ANU has started
to train every teacher in the different teaching
methods. This includes methods the teacher does
not prefer to use. But they do not obligate teachers
to use certain methods. The teacher themselves will
keep the responsibility and freedom to determine

their way of teaching. As a progressive university, it
seems logical for the TU Delft to adopt this approach
as well.
5.2 Lecture halls
When a university is growing in student numbers, it
might seem trivial to expand lecture halls or build
new ones to deal with larger classes and groups.
However, this is not what we have seen at the
Australian universities. ANU is even doing the exact
opposite, as they are starting a project in June 2017
to replace seven buildings (including the six most
used lecture halls) with smaller, more interactive
classrooms. The idea behind it is based on the vision
that classical lectures are dead and that “as lecture
spaces empty up, other spaces will fill up” (Marnie
Hughes-Warrington)
The method of teaching has a large influence on
the size of the required teaching spaces. But as the
size of the groups and the method of teaching are
rapidly changing, it is hard to predict what kind of
teaching spaces will be used in the future. Therefore,
when renovating teaching spaces and building new
ones, it is important to keep in mind that it must be
adaptable.
QUT has an interesting strategy when it comes to
creating new teaching spaces. They aim to build
spaces to be both ‘agile’ and ‘flexible’ (see figure 6).
Agile in the sense that spaces can be refurbished
without needing an architect. In other words, the
building is a frame in which internal walls and doors
can easily be reorganised. Flexible, in this context,
means that the decoration (i.e. tables, chairs etc.)
inside spaces can be altered. With this in mind, new
teaching spaces will be fully future proof.

“The classical lecture is dead”
Marnie Hughes-Warrington - Australian National University

Figure 6 - Flexible rooms at Queensland University of Technology
5.3 Learning Paths
Despite the different opinions, there is a general
awareness at all universities that interactivity in
educations is very important. According to Joanne
Wright (UQ), the method of preventing students
from feeling like a number in the growing student
population, is optimizing the time spend on campus.
In this manner, the student’s need for flexibility
needs to be taken into account. This means that
universities shape their education in a way that
students have a lot of freedom in personalizing
their schedule, but are held accountable for what
they choose. Students are responsible for what
knowledge and skills they obtain or do not obtain
in their studies. But how do universities facilitate
this freedom?
5.3.1 Non-compulsory lectures
To start off, students in Australia are given a lot
of freedom to make their schedule fit into their
personal lives. An important aspect in this is that
nearly all lectures at all universities are recorded (i.e.
audio and lecture sheet recordings), and in general,
it is not compulsory to attend lectures. This also
provides students with more freedom to decide
when and how they want to study.
5.3.2 More iterations of the same lecture
In addition, for larger lectures more iterations of
the same lecture were given in the same week.
According to Mark Erickson, Director Academic
Services & Academic Registrar, UQ, “some lectures
are physically impossible to fit in a single venue. And
it also provides students options to decide what fits
better in their timetable”.

5.3.3 The same course each semester
Another part in the scheduling that is interesting,
is the number of iterations of each course per year.
In Australia, universities work with a semester, or at
some universities a trimester system. In this system,
students can start their study program in either one
of the semesters, starting off with the same program.
Cathy McGrath (Griffith) explained that most large
courses are given two or even three times a year.
Having every subject be given twice a year, and
providing the opportunity to start a study program
every semester can have benefits with respect to
the current system at the TU Delft.
5.3.4 Accessible excellence course programs
Susan Rowland, Associate Professor at the chemistry
faculty of UQ, teaches large groups of students
(700+). She noticed that there are a lot of different
students in a big group. Some of them are scared and
need help to get through the course, others are very
bored and the largest part is somewhere in-between.
To challenge the bored group, she divides the
class and gives 60 motivated students the choice
to do research. This has developed into a unique
large-scale undergraduate research experience
called ALLURE. ALLURE can be done instead of the
regular practical sessions and demands similar time
spend in lab (Kappler, Rowland, & Pedwell, 2017).
Both groups have lab sessions at the same time. As
a result, many students not yet involved in ALLURE
become more motivated for their course when
seeing the opportunities ALLURE gives to fellow
students.
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5.4 Online Education
There can be three different views distinguished
at the visited universities regarding the use of
online education and on-campus education. Glen
O’Grady described the view at ANU. He states
that online education complements on-campus
education but cannot, and should never, replace
the on-campus education. Online education gives
flexibility and therefore gives a good answer to the
changing student culture in which they need this
flexibility. But there are things that cannot be done
at the same level of quality in an online way as it will
be in an on-campus way. These aspects have to be
offered on campus. So online education enables a
university to provide more utility to the student for
every hour spend on campus.
The second view is mostly seen at UQ and QUT.
They recognize that online education cannot be the
same as on-campus education. Online education
does not give you the campus experience with
all benefits and skills attached to that. But, online
education can have the same quality as on-campus
education. So you can maintain the quality of
education when replacing on campus education for
online education. The experiences a student miss
out are their own choice but are not directly linked
with the quality of education. However, students
have to be aware that online education demands
a different skillset and demands them to be more
self-sufficient.
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Lecture hall at Australian National University

The third view is supported at Griffith. Griffith sees
their online study material as having the same
content as offline material. Online education can
replace on-campus education. And in that way,
online and offline education have the same value and
give the same qualification in the end. Technology
is the way to keep the quality of education high.
However, the student representative council is
skeptical about this approach. They are scared that
online education is used as a way to make profit
and that education becomes a degree factory as a
result.
No view is superior to another, the views are all
different and have their own specific benefits and
disadvantages. But it is important to take a stand
as a university and to decide which view fits the
purpose of the university the best. Because this
view determines what kind of programmes the
university should offer. The TU Delft puts a lot of
emphasis on graduates becoming a real ‘TU Delft’
engineer. Although one clear definition of “the TU
Delft graduate” does not exist, it is often associated
with certain (soft) skills, a “getting things done”
mentality, a critical thinker and social responsible.
It is questionable if a graduate could master all of
these aspects online as well. Therefore it seems that
the view of ANU would fit the best to the TU Delft.

6. Maintaining the student
eXPERIENCE

Sticky places at Australian National University
As mentioned in chapter one, universities in
Australia have dealt a lot with a growth in student
numbers over the last few years. Dealing with large
numbers of students not only puts pressure on the
use of lecture halls, it also affects the experiences of
students in class. One of the most important aspects
in the ‘student experience’ is how well-connected
students are to their university and its campus and
to other students. This section zooms in on the
different methods universities use to maintain their
student experience. The main subject is connecting
students and staff to the university, so to create a
‘Living Campus’.
6.1 Connect students and teachers
As universities grow, classes become more and
more overpopulated. Therefore, the students/
teacher ratio rises, students get less personal
attention in their education and teachers lose the
connection with their audience. On the one hand,
these independencies force students to learn to
take responsibility. On the other hand, it makes the
‘experience’ more business-like and makes students

only come to the university for classes.
The first thing that comes to eye, is that Australian
universities put a lot of effort in inspiring both
students and teachers to collaborate on campus,
to share experiences and improve their skill and
understanding through discussion. To give a more
concrete view on the different approaches, three
aspects are highlighted: ‘sticky places’, connecting
students and connecting staff members.
6.1.1Sticky places
An environment where students and staff
collaborate can be created by providing attractive
places to meet and study. Most universities focus on
creating so called ‘sticky places’, places decorated in
a way to make students ‘stick’ to the campus instead
of going home. This varies from providing adequate
study places to creating places where students can
relax after a day of studying.
The key in making attractive study places is
simplicity. Adrian Whitaker, Associate director
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Learning Environments and Technology Services
of QUT, gives his approach in creating study places:
“Although the equipment is basic, everything
needed is provided. Do not give students access
points without giving the cables, because students
will not bring their own cables, you have got to
make it the students very easy.”
6.1.2 Connecting students
For students, there are a lot of different approaches
to encourage them to cooperate. On the educational
level, most universities in Australia make use of a
broad offer of peer-to-peer programs or mentoring
schemes. Students get paid to be a ‘mentor’ and
help their fellow students out during their studies.
This is somewhat similar to Student Assistants at
the TU Delft, but the role of the mentor is much
larger. One example mentioned by Adrian is the
Peer Assisted Learning (PAL) program introduced
at ANU. In this program, students get paid to work
together with lecturers and facilitate workshops
based around a ‘flipped classroom’ with two main
focus points: ‘Building peer learning communities’
and ‘supporting students by learning them effective
and efficient ways of learning’. Students are given a
high degree of autonomy and are largely responsible
for offering these workshops. An interesting part in
this program, is that mentors are also constantly
evaluating their own and their peer’s work to find
the best way to support students and learn a lot

Hall at Queensland University of Technology
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about community building.
Outside of their studies, students are also
encouraged to do extra-curricular activities
and there are lots of opportunities to do so. At
most universities, there is a wide offer of student
associations. They are centrally represented and
coordinated by the Student Union and most are
located on campus. These associations are a great
reason for students to stay on campus and also
offer students opportunities to develop themselves
on a social level as well.
6.1.3 Connecting staff
For staff, a platform of discussion can be created
by encouraging (mostly young) academics to
come together and discuss their methods of
teaching and research. The best way to illustrate
this, is with another example from ANU, the
Network of Early Career Teachers, Academics and
Researchers (NECTAR). ‘As part of the Centre for
Higher Education, Learning and Teaching, NECTAR
is an independent space created by, and for, Early
Career Academics (ECA). It is a direct channel of
communication between ECA and the University
Executive, effecting changes that ensure ANU
continues to be an attractive workplace for early
career academics (ANU Nectar, n.d.).’

7. Adapting student
SERVICES
A growing number of students not only affects
the student experience, it also has an impact on
the demand of student services offered by the
university. Certainly when the growth is quick, it is
hard to keep up with the demand, as most of the
service departments are designed for a specific
number of students. Also, as mentioned in chapter
three, the growth in student numbers creates
a more culturally diverse student population.
Students from foreign countries have different
needs and habits, and therefore the services offered
might not suit them. Both of these issues have been
addressed at the universities. This chapter gives
an overview of the different approaches that have
been seen to deal with these problems. The first
part is about dealing with capacity problems and
the second part discusses how to adapt the services
to international students.
7.1 Capacity problems
There are two ways that are mainly used when
dealing with capacity problems. The first one is
to increase the amount of services supplied. The
second option is to change the current allocation
of services in order to give students the same
treatment.
7.1.1 Invest in online services
The first, and most straight-forward, solution to
adapt to the new situation was transferring more
and more student services to an online environment,
making them easier to find and accessible to all
students. Students can be helped in a more direct
way and the application process can also be made
more transparent. And, these online services can
reduce the bar to ask for help.
Though it might be ideal to transfer all services
to an online environment, it cannot fully replace
one-on-one services. Online services should always
be complementary to the on-campus services. Every
university that has been visited has transferred
several services online. However, the form and the
extent to which universities are using online services
differs. To illustrate the different approaches, some
interesting aspects are highlighted.

Online application forms/AI software
To start off, some universities make use of online
application forms or Artificial Intelligent software
that can recognise certain keywords and refer
students to the right support services based on
those keywords. Cathy McGrath, Director Student
administration of Griffith University, mentions the
use of ‘Ask Watson’, an artificial intelligence software
based on IBM’s Watson software.
The use of these kinds of software creates a
central point of contact for all students that can
automatically allocate them to the correct person
or place. If organised correctly, it will also create a
lot of clarity among students on to whom they can
turn to for help.
Record workshops
Also, at some universities the workshops given
to groups have been recorded and were posted
online for other students to follow. This allows
students to review the lessons they have had, but
more importantly, it allows students that could not
participate in fully booked workshops to keep up
with the lessons. This creates a much wider area of
influence per workshop.
However, it is important to keep in mind that videos
are not a full treatment and should only be seen
as support to the physical facilities. Students will
always need face-to-face treatment.
Skype
One of the topics discussed at UQ, was counselling
using Skype. This is currently done at the faculty of
3mE at the TU Delft, and this might be interesting
to use at the entire university. It allows students to
remain at home in a comfortable environment, but
still get in face-to-face contact with counsellors.
7.1.2 Counselling measures
Adapting to a larger demand in student services
can also be done by changing regulations and
procedures. Jodie de Daunton, service improvement
manager at UQ, illustrates what is done at UQ to
allow the counselling centre to help more students:
“We limited the appointments to six a year. We had
some students who came 26 times, counsellors
could not see other students.”
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Another point of interest mentioned by Jodie was:
“Counsellors are sending students further, and
recommend students specific services in Brisbane
with free services or discounts. We want to refer
students on to that, because these services are
meant for long-time relationships, and we aren’t.”
The TU Delft has recently implemented similar
measures in the student services, therefore this is
specific part has already been done.
7.1.3 Mental Health First Aid
Another way of solving the capacity problems, is to
invest in additional services. A Jodie mentions, “We
have lots of students who have issues that are not
academic, like mental health or social issues. We’re
working hard to get more funding to give services
also for these issues.” To do so, UQ is using and
interesting approach. They make use of a program
called ‘Mental Health First Aid’ consisting of courses
authored and delivered by the Mental Health First
Aid Australia (MHFA Australia). In this program,
staff and students are taught how to provide initial
support to adults who are developing a mental
illness or experiencing a mental health crisis.
Participants learn to recognise signs and symptoms
of common mental health problems, where and
how to get help and what the most effective ways
of treatment are (Couperthwaite, 2017).
Offering courses like this to more people than just
counsellors could be a great addition to the current
situation. If everyone who is in close contact with
students (teachers, student assistants, study and
student associations) knows how to recognise
mental health issues in an early stage, a lot of serious
problems could be prevented in an effective way.

7.2 Adapting to international students
An increase in the number of international students
and, more importantly, an increase in the diversity
of the student population creates a larger variety in
the services that are required. How do you deal with
this new kind of demand by international students?
7.2.1 Academic writing
One of the main issues in harbouring international
students seen at ANU, was dealing with the
differences in academic writing. Every country
or culture has its own standards in for example
writing an essay, and this is hard to communicate to
students. Students have to adapt to a new method
of writing and this is never easy. The approach at
ANU is to refer students to the Academic Skills and
Learning Centre, where a lot of workshops and
lessons are offered to students to keep up.
One of the aspects of academic writing is academic
integrity. ANU uses an interesting approach in
teaching both foreign and domestic students
the Australian standards in the form of Turnitin.
Turnitin is a tool developed to educate students
in citation and referencing techniques. At the TU
Delft this tool is mainly used by teachers to check
submitted assignments for plagiarism. Therefore
students learn what went wrong after handing in
their assignment. While at ANU, students can use a
Turnitin practice website to check their work (ANU
Online, n.d.). This allows students to learn about
academic integrity, evaluate their own mistakes
and to improve while writing.

“Every country or culture has its own standards in
for example writing an essay, and this is hard to
communicate to students.”
Tess Snowball - Australian National University
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7.2.2 O-Week
Most of the services to help international students
familiarise themselves with their new study
environment are offered during the O-week. The
O-week, short for Orientation Week, is the first week
of each semester, designed to help new students
get around at university. During this first week,
students receive information about educational
and practical matters and this is quite similar to the
Introduction Programme at the TU Delft.
What is interesting about the O-week though, is
that it is a mix of both international and domestic
students at all universities. Some of the workshops
are obligatory for international students, as it
teaches them some important basics, but mainly
everything is accessible to all students. This allows
a better integration of international students in the
domestic community from the very start.
Campus Griffith University
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8. Financial
Consequences
One of the major challenges for universities with
growing student numbers, is maintaining financial
health. However, as described in the second
chapter, the magnitude of the problem in Australia
is different from the Netherlands.International
students are the most profitable for universities.
Therefore, when making predictions on what is
needed to maintain financial health by growth,
it is natural to do this based on the prediction of
growth in international students. However, when
developing these predictions, some additional
aspects could be taken into consideration. Two of
these aspects are discussed in this chapter. The first
paragraph will describe alternate ways of funding.
The second paragraph will discuss the ratio between
education and research.
8.1 Alternate ways of funding
Comparing how the budgets are comprised at
Dutch and Australian universities shows that Dutch
universities are much more reliant on governmental
funding than Australian Universities (Department
of Edcuation and Training, 2015). The reason
that Dutch universities are largely dependent on
governmental funding and the relatively small
influence the number of students has on the
budget, is that tuition fees for domestic and EER
students is bound by law. Only the international
(Non-EER) fees are set by the university themselves
and these are usually much higher.
Australian universities receive relatively less
money from the government, and therefore have
to find other means of income. According to the
Department of Education and Training (2016),
Australian universities invest a lot more in private
funding and research grants. For example, UQ
receives more than 170 million Australian dollar
from ‘consultancy and contracts’ and ANU makes
more than 160 million from their ‘investment
income’. Unfortunately, it is not possible to go into
detail based on the information provided by the
universities, further research would be necessary
for specific recommendations for the TU Delft.
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8.2 Reviewing ratio Education vs.
Research
Another aspect that could be reconsidered, is the
ratio of education versus research. At the TU Delft,
the aim is to maintain the current balance between
education and research. But when the number of
students is growing more rapidly than the funding
of the university, parts of the received funding for
new students have to be used to fund research
(Bussemaker, 2017).
On the one hand, it seems obvious that the funding
for education should increase just as much as the
number of students increases. Consequently, the
balance between education and research would
move more towards education. But on the other
hand, it is important to maintain the current level
of research to keep the education at a high level,
as most of the education is research-based. Mark
Erickson (UQ) describes:
“The reason why students go to the university
is because of the reputation of the institute, this
reputation is based on the research. If you have
good researchers, the teachers and students will
benefit from this, because they will get the best and
most up to date education about this research field.
In the end, we teach what we research.”
The right balance between education and research
is hard to tell. But it seems a good idea to be more
flexible towards this balance throughout the
upcoming years. The TU Delft should discuss if all
scientific staff members should be required to do
both teaching and research. When prescribing the
amount of time staff should spend on research
or on teaching, the professionality in both could
be limited. Providing some liberty in appointing
staff more aimed at research or more focussed on
teaching might be better.

“The reason why students go to the university is
because of the reputation of the institute.”
Mark Erickson - The University of Queensland

‘The Cube’ - Queensland University of Technology
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Part C

Conclusions and Recommendations

In the previous chapters, relevant background information about Australia is given and the findings during
the trip have been discussed. To conclude this research, this part give an overview of all findings in the
fields of innovating education, maintaining student experience, adapting student services and financial
consequences.
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9. cONCLUSIONs and
recommendations
This research has been set up to get a view on how
the TU Delft can remain innovative while dealing
with a growing student population and relatively
stagnating financial support. It becomes clear that
Australian universities and the Australian education
system differ to a large extent from the TU Delft
and the Netherlands. Consequently, it is impossible
to apply findings one-on-one to the TU Delft.
Nonetheless, there are aspects that are applicable
if implemented in the right way. These aspects are
divided into four elements.
9.1 Innovating Education
Every aspect of education at a university should
be future proof. Teachers should be trained to
use new methods of teaching but be free to
implement them or not. To facilitate this, new
teaching spaces should be both agile and flexible.
Also, to encourage students to stand out and take
responsibility over their study career, the university
should provide different learning paths. This can be
done by giving non-compulsory lectures, providing
more iterations of lectures in the same semester,
repeating courses multiple times a year and create
challenging learning paths within a course like
ALLURE. Finally, online education is full of potential.
It is new and evolves rapidly. However, using it not
only determines the kind of programs universities
offer, it also affects the on-campus experience.
Consequently, it is important to determine the
desired balance between on-campus and online
education.
9.2 Maintaining Student Experience
Students should feel connected to their university
to have a good student experience. The TU Delft
already tries to create a living campus and should
continue doing so. A way to do this, is to create
more sticky places where both students and staff
can hang out, interact and collaborate. When
providing this, it is important to keep simplicity in
mind. Additionally, the TU Delft should invest in
peer-to-peer systems for both students and staff to
improve community building.

36

9.3 Adapting student Services
The demand in student services should be
monitored to keep up with the growing student
numbers, as it might create problems in capacity
and in dealing with unfamiliar demands from
international students. Firstly, dealing with capacity
problems could be done by moving services
partly to an online environment. This can be done
by using intelligent online application forms,
publishing recorded workshops online and making
use of Skype. Additionally, the Mental Health First
Aid Program, a program to teach staff and students
in recognition and first-hand treatment of mental
health problems, is also an interesting way to
enhance the capacity. Secondly, the TU Delft should
try to take their diverse student population more
into account when providing services. The services
that are provided to nationals should be the same
as the ones to internationals, and vice versa.
9.4 Financial Consequences
Australian universities use different money flows to
finance themselves apart from the governmental
support they receive. Consultancy and investments
are serious sources of income. Further research
would be needed to know if this is something that the
TU Delft could make use of as well. Another aspect
that could be reconsidered is the ratio of education
versus research. The TU Delft should discuss if all
scientific staff members should be required to do
both teaching and research. Providing flexibility
in this balance could help dealing with changing
student numbers.
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Appendix
Australian
National
University

TU Delft
Number of Students
Total Number of Students 2015
Total Number of Students 2014
Total Number of Students 2013
Total Number of Students 2012
Total Number of Students 2011
Growth from 2011 to 2015

20937
19511
18576
17461
17179
21,90%

Student Distribution
Part time students
Online students
Postgraduate Research Students
Postgraduate Coursework Students
Other Postgraduate
Postgraduate Students: %
Undergraduate Students: number
Undergraduate Students: %
Other
Student Characteristics
Domestic Students: number
Domestic Students: %
Int. Students: number
Int. Students: %
Male
Female
Other
Staff
Total staff (FTE)
Academic Staff
Teaching and Research
Research Focussed
Teaching Focussed
General Staff (Research Assistans &
Professional administration)
Student/staff ratio
Student to total staff ratio
Student to academic staff ratio

40

Griffith
University

Queensland
University
of
Technology

The
University
of
Queensland
50836
50749
48804
46863
45548
11,60%

22644
22597
21113
20248
19481
16,20%

46017
45289
43151
42057
41970
9,60%

48503
46229
45575
44327
41962
15,60%

6831

16246

9540

2932
8874

45,57%
11079
52,92%
361

52,14%
10698
47,24%
150

12558
4191
2014
5519
2787
22,19%
34140
73,42%
2037

17117
81,75%
3820
18,25%
15663
5274

16340
72,16%
6304
27,84%
10862
11771
5

37889
82,34%
8608
18,71%
19629
26828
40 -

40285
83,06%
8218
16,94%
22291
32257

4000

4871,5
2157,5

-

4754
2697

4119
1701
648
841
9

1987

49

4,40
7,76

5,50
13,31

2604
5868
3563
17,47%
35304
72,79%
1164

4540
9260
27,15%
35726
70,28%
1304

38166
75,08%
12664
24,91%
22876,2
27959,8
-

6791
2834
1207
1452
149
3957

11,50

9,96
22,48

7,49
17,94

Australian
National
University

TU Delft
Finance
Total revenue Euro
Total revenue Aus. Dollar
Australian Government
Financial Assistance
Fees and Charges
Investment Income
Consultancy and Contracts
Other
Total expenses Aus. Dollar
Other
Number of Campusses
Ranking QS 2016/2017
Ranking THE 2016

Griffith
University

Queensland
University of
Technology

The
University of
Queensland

€
613.000.000
$1.112.310.000 $881.151.000
$638.115.000
$205.962.000
$160.466.000
$56.785.000
$211.448.000

$955.854.000 $1.712.812.000

$550.400.000
$211.421.000
$15.876.000
$31.835.000
$71.619.000

$582.025.000
$220.250.000
$13.225.000
$55.000.000
$98.579.000

$928.622.000
$400.873.000
$32.413.000
$170.865.000
$212.452.000

€ 607.000.000 $1.003.960.000 $830.264.000

$922.127.000

$1.677.262

3
276
201-250

3
51
60

1
62
59

5 5
22 336
47 251-300
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