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Abstract—In this paper, the origin and the significant development of Massive Open Online Education (MOOC) is analyzed. The MOOC-type education
has only a brief history, although today it can provide degrees both on bachelor's
and master's levels. The opinion of some experts is that MOOC universities belong to the Christensen-type disruptive innovation. This article compares the welfare effects of MOOC universities with that of Gutenberg’s book printing. Moreover, in connection with the provision of higher education presents the financing
models of the existing MOOC platforms.
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1

Introduction

Since the launch of eBay in 1995 [1], many other successful platforms started in
many different areas of the economy, which offer traditional services in a non-traditional way. See for example hotel services, restaurant table reservations, taxi services,
intra-group communication, etc. These new, non-traditional models can flourish due to
fast communication via commercial internet. The new methods have arrived in the education system, as well. So-called Massive Open Online Education (MOOC) appeared
in tertiary education.
According to the literature [2] the first realization of MOOC is an online MOOC
course at the Manitoba University (Canada) in 2008, which offered education on connectives and connective knowledge. This course was attended by 25 students in a traditional way (paying fees and acquiring credits) and by 2200 “non-traditional” students
(attending free of charge and not acquiring credits) from all over the world. According
to the definition of MOOC, an online platform existed that connected the participants
– lecturers and students who had the same rights – and made it possible to discuss
problems and learn together.
Some universities have been offering online courses since 2008 – actually, before
2008 as well – permanently, but these courses were small before 2011. In 2011, Stanford University launched three online courses free of charge: databases, machine learning, and artificial intelligence [3]. More than 100 thousand students were applied for
each of these three courses from all over the world. The courses included video lectures
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from famous professors and exercises, automatically evaluated by machines – this created the so-called MOOC [4]. At the end of the courses, students were able to get a
certificate of achievement based on their mid-course tests, and their final tests were also
evaluated automatically. The only downside of the courses was that the proportion of
students who achieved a certificate was below 20%. The great initial successes gave
launching other MOOCs a boost, and so, the development of MOOCs since 2012 has
been very quick. Since 2017, bachelor and master degrees, and micro credentials can
also be achieved via MOOC courses. Micro credentials are mini-qualifications that
should be collected in a pre-defined way or can be matched with traditional courses,
and so grant a bachelor's or master's degree. These degree-granting courses are not free
of charge - in contrast to the original MOOCs -, although the tuition fee is in most cases
smaller than 10% of the fee of the traditional on-campus courses. Many of these courses
can be attended via audit participation with restricted rights (shorter time, exclusion
from exercises, etc.) and without receiving a diploma. Non-degree MOOC courses also
seek to include items subject to charges, although, they still offer more free-of-charge
opportunities.
The launch of MOOC courses was accepted with great enthusiasm by the creators
and by the potential students as well. The initial economic and ethical attitude can be
characterized by the so-called blue ocean theory, but it is different now. The blue ocean
theory – that is terminology from marketing [5] – suggests to the new market participants that instead of dealing with saturated markets, they should find undiscovered market niches that new customers can obtain. From an ethical point of view, the blue ocean
mainly refers to persons from less developed countries who have not been able to participate in education, and whose involvement in higher education can foster human development [6].
This will argue in this article that the economic aspect of the blue ocean theory is
realized differently, as was originally stated, and was hardly ever realized from an ethical point of view. Despite this, MOOC is a part – moreover, an increasing part – of the
higher education system. [7]argue for the MOOCs’ disruptive innovative function in
higher education. They believe that the traditional university model is obsolete, and its
collapse is unavoidable. The financial sustainability of the old model cannot be granted
anymore; the only question is who will introduce the innovative model of the MOOC:
the traditional universities or some aggressive outsiders. The result will be the same:
higher education will change significantly.
Whether disagree or agree with the statement of [7], the significant spreading of
MOOC education is beyond question. This presents these trends first in our article, and
then this study estimates the welfare effect of MOOCs and compares it to the welfare
effect of Gutenberg’s book printing. Later we also explain the financing methods of
MOOCs and finally conclude.

2

Fast spreading of MOOC

As mentioned in the previous section, the start of MOOC can be dated to 2011 when
Stanford University launched three popular courses. Since then the number of both the
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platforms collecting and universities, offering such courses has skyrocketed, and the
number of students has grown even faster. The two graphs below show the number of
students and the number of MOOC courses.
There are some important notes in Figures 1 and 2. First, it should be mentioned that
there is no official statistical data collecting according to MOOCs. Participation data
can be collected from the web pages of the different MOOC platforms. The problem is
that there are a large number of small platforms with only a few thousand participants,
but their aggregated number is high. So, it is almost impossible to calculate from this
side. Figures 1 and 2 were designed based on data from different blog posts and articles
by Dhawal Shah from Class Central, in many cases reading data points from graphs.
Because these are articles without clear approach and blog posts, the methodology is
not robust, and the explanation of the data is not trivial in many cases. For example,
considering a shorter period regarding the MOOC courses – published also by [8]– the
figures are much smaller. Surveying the above-mentioned articles and blog posts, this
concluded that the data in Figure 2 refer to all the offered courses, and If a course is
offered two or three times a year, then it is considered two or three times on the figures.
The other dataset that contains the smaller numbers, consider a course one, even if it
was announced twice or three times in a year. Following the logic of Dhawal Shah, the
values of Figure 1 should be interpreted similarly: if a student entered two MOOC
courses in a year, then Figure 1 contains her/him twice. Analyzing tertiary education,
Study should also note that a not huge, but significant proportion of MOOC courses
offers secondary educational material.
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Fig. 1. Number of MOOC students (Source: Author’s collection based on data from [8])
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Fig. 2. Number of MOOC courses launched (Source: Author’s collection based on data [8])

Despite the problems of interpretation, Figures 1 and 2 emphasize that MOOC
courses have developed a lot since 2011. The development also sheds light on the fact
that size does matter. Bigger platforms and bigger universities that joined this new type
of education can realize the benefits of economies of scale. On the other hand, this
situation is disadvantageous for smaller universities in the competition for students [7].
The phenomenon of Christensen-type disruptive innovation is characterized similarly
by [9]. Defining disruptive innovation [9] uses the term industrial mutation, originally
introduced more than 70 years ago by [10]. Industrial mutation unavoidable modernizes
the production structure.
With the spread of MOOCs, tertiary education has become international, even if
channeling the most deprived potential students of the countries with low Human Development Index is unsuccessful [6]. Many persons who do not belong to the most deprived strata of the population, but were excluded from tertiary education before, because of financial, social, or any other problems, now can enter the tertiary education
system with the help of MOOC. MOOC is extremely useful for adults who would like
to develop themselves or would like to change their career path.
Those MOOC platforms – the biggest ones – which offer bachelor's and/or master's
degrees as well can stand out from the crowd. This trend began in 2017 and became the
second milestone of MOOCs in 2018 with the huge jump in the number of degreegranting MOOCs. Table 1 shows the number of degree-granting courses offered by the
four biggest platforms. The list excludes Chinese platforms, which are huge as well
since the methodology of data collection is different according to [8].
Not just degree-granting courses are popular, but also the courses that offer microcredentials, i.e. courses that can be taken into account in traditional, offline university
programs, or MOOC university programs as well. These courses in some cases are
compulsory parts of traditional programs but are open to MOOC students as well. Micro master courses are also popular: master programs are broken into smaller parts, and
if a student accomplishes all these parts, he/she is granted a degree.
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Table 1. Number of degree-granting MOOC courses between 2017 and 2019, and the number
of MOOC courses in 2019 that offer micro-credentials
2017

2018

2019

2019
(micro
credentials)

Coursera

4

11

16

420

edX

1

9

10

292

FutureLearn

4

18

23

49

Udacity

1

1

1

40

Total

10

39

50

801

Source: [8]

In the light of arguments presented so far in our article, MOOC seems to be the
success story of tertiary education, at least for those students who can participate in it.
Let us now consider the drawbacks! Although free-of-charge participation and free-ofcharge audit participation are attractive for students, only the most determined ones
achieve successful exams. According to [6], only 10% of the students finish the courses
with successful exams, which can be explained by two important reasons. First, the
principle of non-payment is a bad initiative; many of the students do not download even
the first lectures. Second, professors’ instructions are presented only via videos in
MOOCs, thus students need great autonomy and dedication, and many students simply
lag despite their efforts. Therefore, MOOC – the almost only form of MOOC that exists
nowadays – courses tend to organize web forums for students, where they can discuss
their problems, and in some cases – usually for extra service charges – their questions
are also answered by teachers. The phenomenon of organizing online student groups
characterizes MOOC, but due to the changing needs of the students, the dividing line
between these two types of MOOC is blurring.
Even if the students of MOOC courses can follow the course instructions and can
take successful exams, they should go without a really attractive characteristic of traditional brick-and-mortar universities: they cannot develop a social network that may
help their future career. Web forums aim to solve this problem as well. In addition,
MOOC courses are recommended for adult education, where the relevance of social
networks is lower because they were able to develop them earlier.
To sum up this section: it can easily happen that MOOC universities are a realization
of disruptive innovation, although they cannot substitute traditional universities in some
aspects. thus, it is more likely that traditional and MOOC universities will exist side by
side with cooperation, and the domination of one of them will not materialize. Anyway,
it is worth it for the universities to integrate themselves into MOOC, since the ones who
stay out, missis out: due to economies of scale, latecomers cannot join. The appearance
of MOOCs increased the opportunities for potential students, thus their welfare effect
is significant. This section estimates the welfare effects of MOOCs.
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3

Welfare effects of MOOC

The appearance of MOOC is somehow similar to the spread of Gutenberg’s book
printing. Although there are 570 years between the two actions, both of them can be
interpreted as a new way of knowledge dissemination. The invention (in fact, re-invention, since the methods were originally developed in ancient China) of the printing press
in 1439 made information spread much faster [11] first in Europe, then on the other
continents as well. Printed books in addition significantly accelerated the advancement
of higher education. On the other hand, MOOCs also helped to increase the number of
students in tertiary education (which was already high at the beginning of the 2000s)
and made it international. Reading books is a good way to study, although video lectures with instructions and exercises are even more efficient.
The importance of the printing press for the contemporaneous British population is
quantified by [12] using welfare estimations1. This estimation methodology uses the
techniques of neoclassical microeconomics, therefore ignores all normative aspects. It
quantifies welfare effects based on changes in prices and quantities, not on exogenously
determined principles. It connects welfare effects to consumer surplus2. This method
does not state that the more people read the better the society is, and it does not distinguish between “good books” and “bad books”, nor defines who has to read, etc. This
method simply draws conclusions based on market prices and the number of books
bought by an average customer.
A detailed description of the methodology is presented by [12] that uses utility functions with relative risk aversion to studying the effect of price changes on the consumer’s decision. He analyzes net consumer surplus from two aspects using price decomposition. First, he calculates the amount of extra income, i.e. compensating income
that is necessary to reach the new level of utility from the old utility level, after the
price decreases. This is the so-called compensating variation estimation of welfare. Second, he calculates the amount of income the consumer sacrifices at the new level of
utility with new prices to get back to the old level of utility. This is the so-called equivalent variation estimation of welfare.
Both methods stem from the estimation of the parameters of the Hicksian utility
function, and these parameters are estimated with regression models using quantity and
consumers’ budget ratio data. This method is data-intensive. Dittmar collected the data
with a lot of work for contemporaneous England and estimated the welfare effect of the
printing press for two periods: 1540-1590 and 1630-1690. It is beyond question that
such precise calculations cannot be made in the case of MOOC. Not only due to the
short period of the existence of MOOC (only three years) but also due to the previously
mentioned data problems. Moreover, MOOC universities do not significantly differ
from traditional universities, therefore cannot be treated differently, thus to calculate
with a basket of composite educational good, which has a decreasing price due to the
increasing weight of MOOC universities.
1
The welfare estimation method used by [12] is a relatively old methodology, and it is based on the Hicksian
price decomposition [13]. This kind of welfare effect estimation became popular at the beginning of the
2000s, when researchers from many fields used the methodology in their publications. See for example [16]
for vans, [17] for the internet, [18] for the colonial import of sweets, [14] for personal computers, and for
automation.
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The calculations based on the Hicksian decomposition can be approximated using
two alternative methods [12, 14].This article uses the calculations based on the price
index of [15] and calculates only the equivalent variation estimation.
The equivalent version of welfare surplus using the Törnqvist-methodology can be
characterized with the following equation:
𝜆𝜆𝐸𝐸𝐸𝐸 = (𝑝𝑝

1

𝑡𝑡 /𝑝𝑝0 )(𝑆𝑆𝑡𝑡 +𝑆𝑆𝑜𝑜 )/2)

(1)

−1

where 𝑝𝑝0 and 𝑝𝑝𝑝𝑝 are the prices in the starting (0) period, and in the last (t) period,
while 𝑠𝑠0 and 𝑠𝑠𝑠𝑠 are the proportions of tertiary education in the consumer’s budget, more
precisely the logarithmic ratio of the proportions. Here in after, the result of equation
(1) is the welfare surplus.
Net consumer surplus is the aggregated sum of the difference between the market
price and the reservation price (the highest price the consumer is willing to pay for the
given good).
Quantifying equation (1) data required on the price of bachelor's and master's programs (hereinafter: university), and the proportion of tertiary education in the consumer’s budget. authors did not have the opportunity to collect all the necessary data,
therefore, this applied simulation methods. It should be noted that equation (1) – and in
the case of the Hicksian utility function as well –calculates the welfare surplus of the
representative consumer for only one given country. This fact distorts the results since
a MOOC service offered in one particular country is analyzed only according to that
country, whereas in MOOC education people from many other countries from all over
the world took part.
This measures the price of traditional universities using the prices of Massachusetts
Institute of Technology (MIT) courses by collecting their data published online. On the
other hand, this uses the prices of edX (which is the MOOC platform for MIT) for
MOOC universities. Both price datasets are for 2020. Data shows that MIT courses cost
at least ten times more than the edX universities’ fees. This study normalized the 2016
prices (which does not include MOOC courses) to 1, and later introduced MOOC prices
to 0.1. In our simulation, this study considered an “education basket” where the weight
of MOOC is 0.1 in the first, and 0.2 in the second specification. This study set the
weight of tertiary education spending in the consumer’s budget to 12% in both periods
(taking into consideration student loans according to [19]. This made the calculations
using a much higher income share – 30% – as well. Table 2 shows the results.
Table 2. Welfare effect of MOOC universities in the USA – simulation results
Education spending is

Education spending is

12% of the budget

30% of the budget

Weight of MOOC
universities in the

10 %

20 %

10 %

20 %

0.072137

0.157854

“education basket”
Equivalent variation
welfare estimation
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The results presented in Table 2 are calculated via simulations, thus they cannot be
treated as robust figures from real statistical data. At the same time, it articulates the
relevance of MOOC: the welfare increasing effect of MOOC is 5% if the education
spending is 12% and the weight of MOOC in the “education basket” is only 10%. Comparing the results presented in Table 2 with the results of [12], signifies that the effect
of MOOC is significant.
Table 3. The welfare effect of Gutenberg’s printing press in England calculated in [12]

Equivalent variation welfare

Printing press

Printing press

1540 - 1590

1630 - 1690

0.145

0.123

Estimation
Notes: Dittmar’s calculations are based on the Hicksian utility function. The table presents only the equivalent variation welfare estimation.

According to Dittmar’s estimation, the minimum welfare effect of the printing press
in England is 0.123 (12.3%). In the light of this figure, our result of 0.052 (5.2%) seems
to be relevant. The future size of MOOC’s welfare effect depends on many factors, and
upon our calculation, it can reach even 15%. Considering the welfare effects, this
should be aware that the results measure the consumer surplus only. Although, the existence of a product or service depends not only on the consumer surplus but on the
profit-seeking behavior of producers and service providers as well. And the latter does
not depend only on the price and bought a quantity of the product, but on the financing
of the costs as well. In the next section explain the financing methods used so far by
the MOOCs.

4

MOOC financing

Financing is a key question for MOOCs, as for other universities as well. Traditional
tertiary education has problems almost everywhere [7]. Due to the financial problems,
self-financing was introduced in many universities even if they offered publicly funded
programs before. Where self-financing existed before, the fees are increasing continuously. Traditional universities are competing for students, and in many cases, post-secondary training also attracts potential students from universities. Publicly funded universities face hardships due to the decrease in the budget, but for-profit universities also
operate in difficult environments due to the increasing costs.
Economic literature considers public education and in certain aspects tertiary education too as a public good [20]. Dozens of papers argue that knowledge gained in higher
education generates benefits not only for the former student but the whole society as
well. This argument is used to explain why to publicly finance tertiary education. However, public financing of higher education can be realized in a decreasing proportion
due to hardships affecting the market economy. Public financing of MOOC platforms
is even more complicated. The platforms and their services are owned by a well-defined
entity and their home country can be easily defined. On the other hand, their students,
i.e. the consumers come from all over the world, thus it is hard to tell which country
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should publicly finance a particular MOOC. There is a term, global public good – see
for example [21] – which means in the tertiary education context that an educated person can produce welfare benefits for many employers in many countries. So, the activity of an educated person does not produce welfare only for his/her employer, but promotes the education level of the whole society, and even more the whole world, and
increase the GDP of multiple countries. MOOCs made the meaning of the global public
good more general because a course offered by a given country could be attended by
foreigners as well. If the students of the MOOC course start to work in their home
country – which is different from the host country of the MOOC – then welfare transfer
starts right after the course: knowledge offered by one country is used in another country. Due to the common action plans of the European Union [22], some publicly financed MOOC courses were realized earlier in the EU, but there are hardly any nowadays. The two most popular European platforms, the England-rooted Future Learn and
the Germany-rooted Iversy, have the same financing tools as the world’s biggest
(mainly USA-based) platforms.
MOOC platforms try to benefit from economies to scale. Despite this, monetizing
the platforms is problematic in many cases, as the best solution has not developed from
the many methods of financing. Nowadays financing depends on the type of the course
and the opportunities. The existing financing models are similar to models of other
types of platforms, which is not a surprise, as all the platforms that have evolved since
the launch of eBay are two- or more-sided. A common way of financing is that advertisers guarantee the operation of the platform, or the services of the platform are cheaper
or even free of charge for some consumers, while other consumers cover the costs.
Another way is that the services offered by a platform are available for another service
provider, so the platform owner can offer free of charge services for its consumers, and
costs are covered by the customers of the other provider. Another possible solution is
that there are basic-level free-of-charge services, while extra services have fees. Most
platforms use more techniques simultaneously. Now, this describes the different monetarizing methods for MOOC. This part is built on the work of [9] and [23], but also
contains our views.
4.1

Certificate model

This model is the opposite of the financing model of traditional brick and mortar
universities where the students pay tuition fees, but in the end, they are granted the
degree free of charge if their exams are successful. MOOC courses using the certificate
model offer the course free of charge, but in the end, the students should pay for the
certificate. The certificate signals the knowledge and dedication of the students. MOOC
courses, especially in the first some years after their launch in 2011, had no accreditation, and have not developed such fame that their certificate would be precious. However, bachelor's and master's degrees offered by MOOC universities nowadays are accredited, and so their value is much higher.
As mentioned before, only a small part of the students acquires a certificate, so this
model is dangerous since MOOC institutions are interested in lowering the standards
to motivate students to acquire a certificate and so pay for it. Although, the introduction
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of MOOC university courses reduces this danger, especially in the case of MOOC
courses offered together with traditional courses.
4.2

Fermium model

The name of the model comes from the combination of the words free and premium.
In this model, some services are offered free of charge, some other ones for a fee. This
could mean that audit participation is free of charge, but not for the whole course period,
just for a shorter time. It has a common feature with the certificate model: students
should pay for the certificate. Furthermore, many other payment services are offered
by the platform: direct communication with teachers, participating in student forums,
extra tuition, lengthening of the course period, etc. While many internet-based service
platforms (e.g. antivirus programs, streaming services) use this model, in the case of
education platforms a significant problem arises: the small degree of differentiation of
the knowledge offered. A platform can ask for an extra fee only if another platform
with a similar service does the same. If the other platform offers that particular service
free of charge, then students will choose that platform instead of the other one.
However, increasing the attractiveness of the fermium model allows deferred payment as well. Deferred payment works in such ways that for example audit participation
could be chosen at the beginning, and then later students can ask for extra time or services for payment.
4.3

Advertising model

This is the most often used method for electronic platforms. The owner of the platforms allows a third party to place an advertisement on the platform and asks for it
some fees. The advertisements that appear in MOOC courses are consistent with the
areas of interest of the students. On one hand, this is beneficial for the students because
the tuition fees can be lower, or courses are offered even free of charge, but on the other
hand, they should suffer the ads. As in the case of other platforms, in most cases
MOOCs cannot generate enough income by advertising, thus it is just an additional way
of financing.
4.4

Job matching model

Like the advertising model, this model also builds on the homogenous areas of interest of the students. Potential employers are interested in getting extra information
about the students, and therefore they can offer more adequate job opportunities to the
best students. The platform allows employers for some charges to check the detailed
results of the students. This is also beneficial for the students, since they can pay lower
tuition fees, and the most skillful ones can get a job immediately at the end of the course.
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4.5

Subcontractor model

In this model a platform allows other universities to offer their courses on that particular platform. Traditional universities can use this model to offer MOOC courses
without owning a platform. Hence, the most important element of this model is that the
platform grants universities to launch their courses, but does not interested in how the
particular university or subcontractor finances its course. Coursera is a good example
of this financing method: it offers infrastructure, but is not owned by a university, only
works with them with contracts.
4.6

Campus-imitating model

This method did not exist at the time of the publishing of [9] and [23], the name was
created by ourselves. It refers to bachelor's and master's programs that welcome students in return for remuneration, like traditional universities. This category contains
mixed courses also, which are partly online, partly offline, i.e. on-campus courses. This
financing method is becoming more and more popular.
Although students in some cases can involve themselves in these programs without
any fees not requiring a diploma, the program is designed for students who would like
to get a degree. These courses signal that the relevance of MOOC universities will increase in the future, and traditional universities should consider involving themselves
in this new trend.

5

Conclusion

MOOC is an internet-based, dynamically developing education method that is used
mainly in tertiary education. Although it has not been able to conquer those less developed parts of the world, where it was impossible earlier to participate in tertiary education, in the future it could change. Collecting and synthesizing MOOC data is hard
despite MOOCs being in the online space and the platforms collecting all the important
data. The most serious hardship in collecting data is the absence of robust statistical
systems and statistical reporting requirements. The welfare effect of MOOC is like the
welfare effect of Gutenberg’s printing press, although the quantitative results are not
robust and reliable due to the sensitivity of data stems from the fact of not having precise data collection methods. Surely, MOOC universities offer bachelor's and master's
degrees much cheaper than traditional, brick-and-mortar universities. On the other
hand, MOOC has some problems, especially in the case of a first degree: despite the
existence of online forums, it cannot grant the evolution of social networks that are
created at traditional universities. Such a network requires the physical presence of the
students. MOOC is a good example of Christensen's disruptive innovation: those universities which stay out, miss out, and will suffer disadvantages in the competition. It
is necessary to evaluate the situation of different countries, outside the main trends of
MOOC as well, like in Hungary: how should traditional and MOOC education relate to
each other.
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