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Abstract

Financial stringency has been an increasing conterpublic higher education in
Europe, as this sector has become one of the mdtanéas for cuts in public expenditure,
especially in the aftermath of the financial crisi2008. Public Higher Education Institutions
have therefore been under increasing pressurevawsify their funding sources. This study
compares the ability of public universities and ypethnics to accumulate non-public
revenues by using a panel of 30 Portuguese higheragion institutions for the period 2003-
2009. Specific institutional characteristics ar@eistigated, including the relative size in
undergraduate and postgraduate programmes, thigiguian of the academic staff and the
regional environment where institutions are locat@dr results suggest that the level of
qualification of the academic staff is one of thestimportant determinants of institutions’

ability to gather non-governmental funding frontitun fees and other sources.
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Revenue Diversification in Public Higher Education:

Comparing University and Polytechnic Sectors

1. Introduction

One of the dominant issues in recent years in pufijher education in Europe, as
much as elsewhere, has been that of financialggtnicy (Johnstone and Marcucci, 2010). The
current financial crisis has exacerbated the pladrates about the sustainability of the welfare
state and undermined the traditional financialrede of European higher education on public
funding (Barr 2004). The growing financial needsareas such as healthcare and social
security have forced many governments to rethier thnancial engagement in other areas
and higher education has become one of the potemgas for cost containment (Barr and
Crawford 2005). Thus, many public Higher Educatiestitutions (HEIs) have been facing a

financial outlook of declining public support.

This has created an increasing pressure upon pHidis to reduce their reliance on
public funding by diversifying their revenue strue (Zidermann and Albrecht 1995;
Teixeira and Koryakyna 2010). However, there isyvémited knowledge about the
institutional characteristics that may explain #ha@pparent differences in their ability for
diversifying their funding structure. Existing stes indicate that the success in attracting
alternative resources is neither simple, nor adokesso many institutions. Like in other
aspects of higher education, a kindvdtthew effec{Merton 1973) may come into play, with
the strongest institutions being the most successfuattracting additional non-public
revenues and these new sources of funding beingneliad to a small number of institutions

(see Estermann and Pruvot 2011).



The main purpose of this study is to analyze whadiors may explain the ability of
different types of public HEIs to accumulate revemrom diverse sources (tuition fees and
other non-public revenues). The analysis will gpaticular attention to the comparison of
university and vocational sectors and assessed&b extent each type of institutions show
particular advantages in revenue diversificatioortiRyuese data are analysed for the period
2003-2009 through panel data models, which alldwespbssibility to explore the relevance of
each factor both over time and for different pasfsthe system. Factors such as the
distribution of enrolments between undergraduai@ postgraduate programs, the regional
environment where HEIs are inserted and the quoatibn of the academic staff are
examined. The remainder of the paper is structasetbllows: In the following section the
contextual trends towards revenue diversificationEuropean public higher education is
briefly reviewed. In section 3 there is the anaysi the specific situation of the Portuguese
move towards greater cost-sharing and revenuedification in higher education. Section 4
presents the empirical strategy and describes dkee used in this study. Section 5 presents
and discusses the empirical results. The text cdesl in Section 6, with some reflections

about possible implications of the results.

2. The Move towards Revenue Diversfication in European Higher

Education

HEIs face today a demanding and complex finan@atext in which public modes of
funding have been transformed and became more di@ngaand competitive (Herbst 2006;
Johnstone and Marcucci 2010). After several decaflegspansion, governments are currently
less willing to put additional resources in pubtigher education system, which becomes

even more problematic due to the increasing tremmlsthe cost side (e.g., Barr 2004;



Docampo 2007). A possible explanation for risingtsodlies in the emphasis on research
universities, as the role model has definitely gbnted to enhance this trend, as suggested by
the American experience where the increase inf@sbeen far more pronounced in research
universities (Clotfelter 1996; Geiger 2004). Anathraportant factor has to do with the nature
of higher education as a labour intensive actiaityg the fact that institutions seem unable to
benefit in large scale of the kind of productivéaghancements typically associated with the

goods-producing sectors of the industrialised eoaas (Archibald and Feldman 2010).

This financial context has led to greater concevitls the level of external and internal
efficiency of the system (Teixeira et al. 2004)keLiin many other public services, in recent
years it became a rather common statement that sttoisld be more efficient in the use of
taxpayers’ resources (Pollitt and Bouckaert 20Thgse rising concerns with efficiency have
had a clear impact in the relationship between Hials$ their main financial provider, which
has been visible in changes in the funding of mubigher education in Europe and the
growing popularity of performance-based funding aondtract funding (e.g., Chevaillier and
Eicher 2002; Liefner 2003). Underpinning these gasnhas been the expectation that it will
promote greater efficiency of the institutions, méyrby enhancing competitive stimuli within

the system.

Hence, European public HEIs have been under predsudiversify their revenues.
Revenue diversification has been defined as thergéon of revenues beyond government
appropriation through commercialization of researgthnology transfer, consulting, life-
long learning and customized courses, generatimgisfufrom assets and alterations in
financial decision-making and management as webltlasr activities (Ziderman and Albrecht
1995). Revenue diversification activities includgects such as instructional initiatives (e.g.
test-preparation courses, lifelong learning progranworkforce retraining, distance

education); research and analysis initiatives (¢eghnology transfer offices, business
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partnerships); franchising, licensing, sponsorsaipl partnering with third parties; initiatives
in auxiliary enterprises, facilities, and real éstaand development office initiatives (e.qg.
appeals to donors and other efforts). The trenditdsvrevenue diversification also underpins
the introduction of cost-sharing in many higher aation systems (Johnstone and Marcucci

2010)"

Another potential source of revenue has to do witlreater engagement with external
stakeholders, which has not been restricted toiah issues but it is part of a broader trend
in higher education policy (Middlehurst and Teixe2012). University-industry cooperation
has become of high relevance on the European galitigenda and is supported by several
supra-national initiatives, though the findingsao$tudy on university-based research funding
indicate that business investment in HE researdherEU is not yet very significant (EUA,
2005). A related potential source of revenue iddathropy, which has a long history in
connection with higher education in the United &a&nd in recent years has started to be
explored in Europe as well. A new development & gpread of American-style endowment
campaigns and an increasing number of univerditée® turned their eyes on their alumni,
with many setting-up development offices and crepéxtended databases of their graduates

(see Estermann and Pruvot 2011).

However, not all HEIs are likely to be equally sessful in their attempts to diversify
revenues and to attract non-public sources. Somt#utional characteristics may help or
hinder in that respect, though our knowledge i8 géry limited in this respect. The few
existing studies have tended to give particulaenditbn to research funding and its
institutional distribution. For the case of the UBe analysis by Ali et al. (2010) of the link
between research funding and institutional charaties indicated that grant distribution was
a function of institutional specificities. In hisaysis of research funding in Europe, Geuna

(2001) noted that there has been a move towardaaftinding and an increasing relevance
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of funding from businesses, non-profit organizatiamd international sources. Moreover, his
study has also observed signs of an increased ©watien of resources and an exacerbation
of the impact of cumulative and self-reinforcemphénomena already present in the process

of scientific production.

Hence, although most institutions are aware thay ttace a more competitive and
diverse financial scenario, not all of them will be equal standing to tackle that challenge.
Some institutions are likely to be more successfuk to aspects such as their reputation,
their size, their disciplinary profile, their lo@at or their mission orientation. We need to
deepen our knowledge about those factors, espedmlunderstand the possibilities and
limitations faced by many institutions and the paitd impact of the current trends in funding
policies in re-shaping the higher education langdsca Europe. In the following sections
these issues are analysed by looking at the Pasegpublic higher education system, which
like many European systems has faced in recens y@gnificant pressures towards revenue

diversification.

3. Revenue Diversification in Portuguese Higher Education

Portugal has been part of the discussion about ifigncchanges and revenue
diversification, not the least due to the fast &mdhted expansion of its higher education
system. Portuguese higher education remained rathall and elitist until the mid-eighties
(Teixeira et al. 2006), but by then the social political pressures for expansion became very
strong and the system has expanded massively Imothumber of institutions and in
enrolments (see table 1). Thus, the expansion dfifleese higher education took place in an
international economic and political context of diebabout the reform of the welfare state

(Barr 2004) and far less favourable to an exclusdi@nce on public funding.



Table1 here

The evolution of funding in Portuguese higher ediocafollowed wider European trends
by placing greater emphasis on issues such as farfionoding’s criteria, competitive funding
and revenue diversification. Since the late eightite funding of public higher education was
organized through a funding formula that was propoal to enrolments and incorporated
other cost parameters such as the study area prdofyinstitution, though in more recent
years there has been a growing political willingn&sintroduce output indicators regarding
graduation rates and research performance of e&tl{dde Rosa et al. 2009). Recent years
also signalled the political adoption of a more iylview regarding higher education funding
sources. In the late nineties it was introducedrses of the guiding principles of the funding
of public higher education that of complementargding, meaning that institutions should
find additional sources to public funding sourcésevenue. In 2003, a new funding law was
passed and it became more explicit the emphasisliversification of funding sources.
Subsequent financial regulations would consolidéte incentives towards revenue
diversification, namely through a preferential treant of those institutions capable of
generating more revenues.

This view about the role of students’ contributionade its way through the development
of cost-sharing. Until the early nineties the lewktuition fees in public institutions remained
very low (about€6 per year). In 1992, a new tuition fees system established, means-
tested and with far more significant values (ab6800 annually), though still low by

international standards. Despite significant steslgmotest and political turmoil, with various



ministers of education having to resign under thesgure of those protests, the situation
eventually settled. In 2003 variable fees wereonhiiced, with a minimum amount equal to
1.3 national minimum salaries and the maximum arhapdated each year according to the

Consumer Price Index.

Table2 here

The last two decades have seen not only the calasioin of cost-sharing, but also the
development of revenue diversification, due to éasing financial constraints on public
expenditure. Looking at table 3, over the last desathe funding of higher education in
Portugal has evolved towards greater reliance enrstitutions’ capacity to find alternative
sources to government transfers. By making ingbiigtmore autonomous, governments have
increasingly stressed their responsibility to degrtheir revenues. The main source among
those ones has been the rising role of tuition, fkesigh other areas such as research funding,
EU programs, and the commercialization of servibesge all gained increasing relevance. In
the following sections the effectiveness of insiiins regarding their ability to diversify their

funding structure is analysed, under such changdsraling regulations.

Table3 here

4. Dataand Empirical Strategy



In order to study which factors may explain thecess of HEIs to attract revenue from
non-governmental sources, the situation in the arsity and the polytechnic sectors is
compared to assess to what extent each type a@uirgts has shown a particular advantage
in revenue diversification. The polytechnic secteas created with a stronger regional
orientation and aiming at developing stronger limkgh the business sector, hence it could
have some advantage in this regard. On the othad, lthe university sector is older, has
stronger academic and social visibility and couté the additional reputation in developing
postgraduate programs (which charge higher feed)ianselling their expertise. Data is
collected from 30 Portuguese public HEIs (15 ursitexs and 15 polytechnic institutes) for
the time period 2003 to 2009, which will be exptbterough panel data models to search for
a potential different effect of each of the factarsmlysed over time, after controlling for the

sub-sector of HEIs (polytechnic versus university).

4.1. Empirical Model and Variables

For the analysis two different model specificati@rs adopted. A separate analysis of
those factors explaining revenues from tuition fes®sl other non-public revenues is
performed, since the relevance of each factor neyliferent for each of these types of
revenues. The first model estimated considereddalevalue of tuition fees obtained by each
institution in each year as the dependent variale the second the real value of own
revenues. The explanatory variables considered thereomposition of enrolled students in
undergraduate and postgraduate programs, the igaabh of academic staff (measured by
the number of PhD staff in the institution), thésector where the institution operates and
also the regional background where the instituteoitocated, namely the population of the

region and the respective purchasing power (sée 4ator a better description of variables).



The explanatory variables used reflect what we heawesidered to be the major
possible factors explaining different institutioredfectiveness in revenues diversification. As
regards tuition fees we have considered undergtadaralpostgraduate studenteparately
since the level of fees paid by each group tendsifter significantly (less than 1,080for
undergraduate students and around 3,000-8,8@0postgraduate programs). Moreover, the
capacity of institutions to attract these studeetsms to be somewhat different. In the case of
undergraduate students geographical proximity seerhe a critical factor, where in the case
of postgraduate programs reputation clearly becamasre important factor (see Teixeira et
al. 2009). A larger number of post-graduate stuslestlikely to reflect a stronger social
reputation of an institution, which in turn is exped to be an important factor to an

institution’s ability to attract other types of wes.

Another important explanatory variable for the ipibf HEIs to accumulate higher
revenues from tuition fees is surely tiee of the institutignsince larger institutions will be
able to raise more revenues from tuition fees.eims of own revenues, the number of
undergraduate students is not expected to havaliaegt and relevant effeqgter seon the

capacity of an institution to accumulate this tgbeevenues.

The qualification of the academic staff expected to contribute positively to the HEIS’
ability to generate revenues from both tuition faad other sources, since it will promote a
stronger reputation of the institution. Regardinigion revenues, the effect may be even more
important by attracting more postgraduate studémksch also pay higher fees), since they
will be more attentive to the research reputatidnthe institution. Consequently, the
expectation is that institutions with a more quetif academic staff will be more able to

generate higher revenues from tuition fees and alifferent sources.
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Finally, we have considered how thegional backgroundmay impact on HEIS’
ability to diversify their revenues. Regarding tiegional population, the expectation is that
institutions located in more populous regions mayehhigher levels of enrolments and thus
accumulate more revenues from tuition fees. Howewsstitutions located in densely
populated/low income regions may obtain lower res=nfrom student fees than institutions
located in less populated/high income regions. Adiocgly, the population with 15 to 64
years old in the region, as well as per capita iasing power in the region where the
institution is located, were considered as proxigegespectively, the effect arising from the
dimension of the population in the region and friiv@ regional purchasing power. Regarding
the effect on own revenues, population and purolggsower of the region are both expected
to have a positive effect on the level of revenussce population, combined with the
purchasing power, may represent indirectly paithefdemand for goods and services in the
region. However, one must be aware that HEIs dowwok only at a regional level, rather
working increasingly at a national and internatia@ale, which may weaken the influence of

the regional factors.

The models were explored by constructing a datalmaagpanel format that enriched the
analysis relatively to a study using only crossiseal or time-series data. Panel data
provides more informative data and greater efficjem the estimations, allowing us to
control for HEIS’ unobserved heterogeneity and witugl the dynamics of adjustment over the
time (Baltagi 2005). Linear panel data models wemesidered, namely the fixed and random
effects models. Time fixed effects were also cdlgdofor. Additionally, interactions between

the considered explanatory variables and both éintksubsector were also investigated.

According to some post-estimation tests (namelydr&n test), random effects panel
data models were found to be more suitable in stimations, allowing us to account both

for the variability of repeated measures over t{mghin variation) of the same HEI and for
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the variability between institutions (between vao@m). Actually, a previous analysis of data
regarding the within and between variation of eachiable allowed observing that the
institutions under scrutiny were very dissimilagt ronly within each subsector (university
and polytechnic), but even more between subsecdsrs result, a statistical model able to
account for both within and between variation, vdobke the most appropriate (Greene 2002,

295; Baltagi 2005, 17). Accordingly, the followirguation is estimated:

Vi= a+ X8+ & + Uyt (1)

where,y; is the dependent variable - real value of tuifiees or real value of “Own revenues”
of institutioni at timet (according to the specification used to estimajg ¢ris the intercept
term, common across the institutions included ia #nalysis, whileXj is a vector of
explanatory variables (see table 4). The two remginomponents correspond to a composite
error term, where; is the cross-section, or institution-specific.oercomponent and; is the
combined time series and cross-section error cosmgoiihe error components were assumed
to be not correlated with each other and not cateel across both cross-section and time

series units.

Table4 here

4.2. Descriptive statistics

Dependent Variables
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A brief presentation of the evolution of the depemidvariables follows. Figure 1 and
2 depict respectively the evolution of the averegm value of tuition fees over time and the
share of tuition fees in total current revenuesalisolute terms large differences between
universities and polytechnics are observed, agdbkrevenue from tuition fees (and other
small fees) for universities was more than the tethman that for polytechnics. However, the
differences among subsectors almost vanished wisnvéariable was analysed in relative
terms (figure 2), except for the most recent ye@ns.average, tuition fees corresponded to
14% of total current revenues in universities ab%in polytechnics. Figures 3 and 4 present
respectively the evolution of the institutions’ owevenues over time and the share of own
revenues in total current revenues. Figure 3 itdicahat the ability to attract non-public
revenues is much more significant for Portugueddipuiniversities than to the polytechnic
sector. According to figure 4, and contrastinghte tase of tuition fees, those revenues still
present significant differences between those t@aioss considering their relative weight in
the total institutional revenues. Moreover, thesparities between subsectors persist over

time and seem to become more pronounced at thefeéhd period analysed.

Figures1, 2,3 and 4 here

Explanatory Variables

As explained above, one of the main variables clemed to explain tuition fees and

other non-public revenues in the number and the btfstudents. Looking at the evolution of
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the composition of enrolments a clear increasehan riumber of postgraduate students is
observed, both in absolute and relative terms (@ig® and 6). Although the increase was felt
in both the polytechnic and university sectorsgéadifferences persist with the former still
lagging behind the university sector. In particulpostgraduate students corresponded to
4.4% of the total number of students in polytechrdaod 18.5% in universities in 2007. The
effect of postgraduate students may therefore frentially relevant factor to explain part of

the difference between these two sectors regaréwenue diversification.

Figures5and 6 here

Another potentially relevant factor is the quadbfion of the academic staff. Figures 7
and 8 depict the evolution of the academic sta#lifjoation, both in absolute (total number
of number of PhD professors) and relative (relatinght of PhD professors in total HEIS’
academic staff) terms. Very large differences aleseoved among universities and
polytechnics and these persist over time, with emsifies presenting a number of PhD
professors several times larger than those fourmbiytechnics. This also reflects a different
mission orientation and a much weaker emphasiesearch among institutions belonging to
the latter group. These differences may have amdmim generating other revenues through
multiple ways, e.g., the development of postgraelymbgrams, the attraction of research
funding, the reputation effect in consultancy atigeo services to society, just to refer some

examples.
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Figures7 and 8 here

Finally, the issue of location is introduced to leade at what extent it may help or
hinder the possibility of institutions to attracbmpublic revenues. According to figure 9
Portuguese universities tend to be located in nmmpulous regions than polytechnics,
suggesting that the former have a larger potentalket for commercializing their teaching
and research services. Moreover, figure 10 indécHtat Portuguese universities are located
in regions where the average purchasing power awelhe national average, while the
opposite is observed for polytechnics. Hence, pinédiminary analysis of regional variables
suggests that these may play some role in exptainiiiferences in the sector's and

institutional capacity to attract non-public revesu

Figures9and 10 here

Table 4 describes in detail the variables usetiénempirical analysis, presenting as well

some basic statistics for polytechnics and unitiessiseparately. In order to identify any
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potential significant association between the tieraative dependent variables - real value
of tuition fees and real value of own revenues d #me explanatory variables presented
above, a multivariable analysis was carried outaAsst step a univariable analysis of each
explanatory variable was performed with each depenhdariable. As a second step both
forward and backward selection methods were usedbtain the smallest number of
explanatory variables and to provide well identifimodels. In order to find if the effect of
each variable varied with time or with sector (wmgity or polytechnic), the interactions
between those variables and the variables seleittedhe multivariable models were
investigated. Finally, the regressions including thteractions that were found to have a
significant effect in the previous step were estedaln the final model the effect of each

independent variable was obtained by controllingafbthe others in the model.

5. Empirical Results

5.1. FactorsExplaining Revenue Diversification through Tuition Fees

The empirical results for the model analysing fex&xplaining tuition fees revenues are
presented in table 5. They indicate that in theanmable analysis all the tested variables yield
the expected results and only the regional purolgagower showed a marginal association
(P>0.05) with the value of the tuition fees. Afadjusting for the effects of other variables,
multiple regression analysis based on random e&ffeahel data models showed that all the
considered explanatory variables were significaagociated with the real value of tuition
fees, with the exception of the variables relatedhie purchasing power of the region the
institution is located. The following interactioteyrms were found to be significant and were
thus included in the model: interactions betweea $lubsector of HEIs (university or

polytechnic) and the qualification of academic fsi@ummy_U*Staff Qualification and
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enrolled students in undergraduate programsn{my_U*Grad_Enrgl and interactions
between time and the qualification of academicfsfaime*Staff Qualificatioh enrolled
students in undergraduate programBmge*Grad_Enro) and the regional population

(Time*Population_Rey .

All the explanatory variables were centred towaitdsmean, except for the dummy
variable and the time variable, allowing the diraderpretation of the constant term. The
estimate for the constant, plagimes theTimecoefficient, represents the estimated real value
of revenues from tuition fees in thd' tyear for a polytechnic institution with an average
profile in terms of number of enrolled studentstlfb@a undergraduate and postgraduate
programs) and number of academic staff with a Plgrek. Hence, an HEI in these
conditions was expected to have on average, ifirtdteyear under analysis and according to
the estimated modet2,972,286 of revenue from tuition fees. In the ocafse university, this

value increased 1 5,296,320.

The model allows us to analyse the effects arifiag the enrolment of undergraduate
and postgraduate students. The R-Squared Indekeofinal model is a measure of the
goodness of fit of the model. Overall, the modgblaims about 96% of the variability of the
real value of tuition fees in Portuguese HEIs aber period under analysis. After adjusting
for the effects of other variables in the modeg tharginal effect of an extra undergraduate
student in the real value of the revenues fromomifees depended on the type of institution
and varied over time. For a polytechnic, the resiidticated that on average an additional
undergraduate student had a greater impact thamrfiwersities on the real value of the
revenues from tuition fees. The effect of an esadent was not constant and increased
during the period analyzed. According to the motted, number of postgraduate students was
also positively correlated (P<0.05) with the totahl revenues from tuition fees, which

confirms our expectations that this type of stugardntributes significantly to this type of
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revenues, as postgraduate students typically pglyehifees than undergraduate ones. The
interactions with time and subsector dummy varsbhere not significant and were not

included in the final model.

Table5 here

The interactions between the qualification of tbademic staff and both the subsector
of the institutions and time were statistically rsfggant, yielding results in line with our
expectations. The relevance of the qualificatiothefacademic staff seems to be clearly more
significant to the university sector than to thdypehnic one, reflecting the vocational
orientation of the latter and the lower relevantthat factor to prospective students applying
to the polytechnic sector. The effect of the quediion of the academic staff showed a
negative trend over time period reflecting recanpriovements in the qualification of the
academic staff, especially in the university sectenich made the situation more similar

across the system and attenuated its positiveteffec

The analysis also indicates that, after controlliogother HEIS' characteristics, the
regional variables have a small impact on the tetal value of tuition fees. In the case of size
of the population, the coefficient is statisticadignificant but its positive effect - which was
already small in the beginning of the period - gaes over time. In the case of regional
purchasing power, the variable does not yield aifsggnt impact, neither in the univariable

nor in the multivariable analysis. This result sestg that, after considering other
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determinants, location seems to be less relevartfds’ capacity to raise resources through

tuition fees, as other factors may be far moreiSamnt.

5.2 Factors Explaining Revenue Diversification through other Non-Public Sour ces

The empirical results for the analysis of the fegtexplaining differences between sectors
in generating revenues from other non-public saireee presented in table 6. From
univariate analysis, results indicate that, ashe tase of real value of tuition fees, the
regional purchasing power is the only variable with significant association with the
dependent variable under consideration. Every othgables yielded the expected results. As
expected, the magnitude of the effect arising fittva postgraduate students is higher than
that of undergraduate students, as the numberstfemluate students reflects the reputation
of the institution and its ability to capture reuves other than tuition fees and governmental
transfers. Regional population also impacts padigivon the HEIs' ability to gather other
revenues, as it works as an indication of the regidemand for goods and services provided
by the institutions. Finally, unconditionally (i,ewithout control for any other variables),
universitiesper seon average seem to be able to collect abb2t3 million more revenues, in
real terms, than polytechnics and the ability ofl$i®6 accumulate own revenues seem to

have increased over time (ab&380.000 more per year).

From multivariable analysis, after controlling frothe several sources of observed
heterogeneity among HEIs, the scenario seems t@tyedifferent regarding the factors that

mostly explain the HEIs’ ability to collect this qigular type of revenues. The qualification
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of the staff seems to be the most important faia@xplain HEIS’ own revenues, suggesting
that among the set of variables taken into accosiitutional reputation matters the most.
Additionally, the qualification of the staff is alshighly statistically significant when
interacted with time. The coefficient associatethvataff qualification is positive regardless
of the sector that the institution belongs to, sitice coefficient of the interaction of staff
qualification with the sector is statistically nsignificant. Regarding the interaction term
Time*Staff_Qualificationthe results point out that each additional yeardased the effect
arising from having an extra PhD instructor by apgpnately €1,050 in real terms. The
results suggest that, after controlling for othetedminants, the sector itself does not seem to

be a major factor to explain the HEIs’ ability tergrate this type of revenués.

Table6 here

6. Concluding Remarks

Public HEIs have been under increasing pressuadtriact other sources of income that
may complement their traditional reliance upon publnding, which has created a
significant competition to attract other revenua®tigh the commercialization of educational
and research services. In this paper some fadtatsiay explain the ability of public HEIs to
accumulate revenues from different sources werlysed, namely tuition fees and other non-
governmental revenues. The results from the arsalykia panel data of Portuguese HEIs
suggests that not all institutions seem be on espag@ding when it comes to diversify their

20



funding sources and that certain characteristiemd® be particularly relevant in explaining a
greater capacity to diversify their funding badisotigh tuition fees and other non-public

revenues.

The comparison has given particular attention éodifferences between the polytechnic
and the university sectors. There are differencherwit comes to revenue diversification
through tuition fees, but not when it comes to ottevenues (when controlling for other
factors). Although the polytechnic sector was @datith a stronger regional orientation and
aiming at developing stronger links with the busseector, location turned out to be less
relevant than what is often expected in explairtitifs’ capacity to increase their revenues.
This suggests that attractive institutions are &blattract students and revenues regardless of
certain location issues, though the size of thentgumay prevent the generalization of this

result to a much larger country.

One of the leading factors explaining institutionaffectiveness in revenue
diversification for both tuition fees and other raublic sources seems to be the qualification
and reputation of the academic staff. In the Partgg case this has been relevant when it
comes to revenue diversification through tuitiorsfesince it enabled the institutions to
develop postgraduate programs that charge higlker Moreover, it seems that the university
sector, with its older academic credentials anohsjier social visibility, could use its stronger
reputation to develop pricier postgraduate programd to sell its expertise to the private
sector. It should be noted nevertheless that thkehnilevel of qualification of the academic
staff is also an additional cost that needs to dert into account from a management
perspective, especially since it has been pointédas a major driver for cost escalation in

other higher education systems.
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Since it is widely expected that the trend towagtesater revenue diversification will be
enhanced in the coming years, it is important weicontinue to explore the factors that may
help us to understand the effectiveness of somtutisns and sectors to diversify their
funding sources. If our results are confirmed,aéras that we may be moving towards a
greater differentiation in the financial conditioh European HEIs. This will mean that some
institutions will be able to put more resourcesattracting qualified staff, thus reinforcing
their financial competitive advantage, and in gjthening their (expensive) research
credentials (which again will enhance their advgesd. This will possibly lead to a

significant reshaping of the European higher edacdandscape.
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TABLES

Table 1. Growth of enrolments, total and by sub-sector

1981 1991 2001 2008
No. % No. % No % No. %
Public Universities 64.659 76.8103.999 47.0 176.303 445 169.4493.6
Public Polytechnics 12.195 14.531.351 28.7 108.486 27.3 105.8727.9
Private institutions 7.319 8.7 51.430 24.3 111.8128.2 91.408 28.5
Total 84.173 100.0186.780 100.0 396.601 100.0 366.7290.0

Source: GPEARI
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Table 2. Evolution of level of annual fees, undergraduategmams (values in current
prices)

Year 1999/00 2000/01 2001/02 2002/03 | 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10

FeesBoundari

Minimum Value 306 318 334 348 464 475 487 502 524 553.8 585
Annual Variation - 4% 5% 4% 33% 2% 3% 3% 4% 5.6% 5.6%
Maximum Value 306 318 334 348 852 880 901 920 949 972.14 996.85
Annual Variation - 4% 5% 4%  145% 3% 2% 2% 3% 2.4% 2.5%

Source: Cerdeira (2009) and authors’ calculations.
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Table 3. Share of public transfers and own revenue of pubtiber education 1989-2009

1989 1993 1996 1999 2004 2009
Public Transfers 95% 92% 87% 70% 72% 609
Own Revenue 5% 8% 13% 30% 28% 319

Source: Teixeira and Koryakina (2011)

27



Table 4. Variables and description

Variable Description Mean Mean U ® Mean P ° N

RV_Tuition Fees Real Value of Tuition Fees 6914782 9692888 4136676 210

Real Value of Own Revenues: total
RV_Own Revenues current revenues minus reVenues fic — geeoqas 15758350 3597023 180
tuition fees (and related taxes) and

government budget

Grad_Enrol Total enrolied students in 8267 10570 5964 210
undergraduate courses

Total enrolled students in postgradu

PostGrad_Enrol 909 1670 149 210
courses

Dummy_U Dummy va.rl.able assuming the valge i i i 210
for universities and 0 for polytechnic

Staff_Qualification Total number of PhD professors 325 579 72 180

. Index of regional purchasing power

Regional_PP (NUTS2) 98.131 104.808 91.455 210

Population_Reg Total Population (15-64) (NUTS3) 462864 623754 301974 210
Interaction variable between the

Dummy_U*Grad_Enrol university dummy and total enrolled - - - 210

students in undergraduate courses

Interaction variable between the
Dummy_U*PostGrad_Enrol university dummy and total enrolled - - - 210
students in postgraduate courses

Interaction variable between the

Dummy_U*Staff_Qualification university dummy and total doctorate - - - 195
teachers
Interaction variable between the

Dummy_U*Regional_PP university dummy and the index of - - - 210

regional purchasing power (NUTS2)

Interaction variable between the
Dummy_U*Population_Reg university dummy and the total - - - 210
population (NUTS3)

Discrete variable assuming values
Time¢ between 1 and 7 (time=1 for 2003; .. - - - 210
time=7 for 2009)

#Mean U and Mean P stand for, respectively, theameewalues of the variables for the set of Unitiesiand Polytechnics.

® These set of revenues mainly include revenues fnenprovision of goods and services and trandfers European Union
and the rest of the world.

¢ This variable was initially included at the NUT$8vel, though it produced inconclusive results. rEfmre we have
included it at the NUTS2 level in the final caldidas.

dInteractions of the different variables with theighle “Time” were also considered in the differestimations.

Data on Tuition fees was obtained from DGOiréccdo Geral do Orgamente} Ministry of Finance; data on enrolled
students, academic staff and the HEIs’ subsecterabtained from GPEARI — Ministry of Education argieBce; Regional
population and regional purchasing power were ctdt from INE — National Statistical Office. Thenaining variables

were computed by authors
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Table 5. Univariable and multivariable analysis of the realue of tuition fees

Random Effects Regression Coefficients

Explanatory Variables

Univariable Analysis

Multivariable Analysis

Grad_Enrol 854.98 *** 244,78 ***
(57.75) (88.98)

PostGrad_Enrol 2250.06 *** 762.07 **
(206.58) (305.89)
Staff_Qualification 15319.89 *** -4098.80
(919.71) (6590.84)

Regional_PP 4943.85
(5892.60)

Population_Reg 6.53 *** 1.33 **
(1.74) (0.56)
Dummy_U 5556212 *** 2324034
(1805131) (1671494)

Time 510665.7C *** 514050.8 ***
(58390.81) (76536.38)

Dummy_U*Grad_Enrol -520.12 ***
(126.54)

Dummy_U*Staff Qualification 17148.34 **
(7121.97)

Time*Grad_Enrol 167.84 ***
(25.04)

Time*Staff_Qualification -1393.18 ***
(377.50)

Time*Population_Reg -0.36 ***
(0.13)
Constant 2458235
(1759634)

* P-value < 0.1; ** P-value < 0.05; *** P-value <@L

! R2-Within=0.6349; R2-Between=0.9863; R2-Overal8d56; N=210 for all models, except for the univhlta
analysis for the variable Staff _Qualification arm tmultivariable analysis (N=180), as data on swfbnly
available for the period 2003-2008. The values witharenthesis correspond to the standard errdns. T
interaction variables Dummy_U*PostGrad_Enrol anth&@iPostGrad_Enrol were excluded from Table 5 as

their coefficients were found to be statisticalgignificant. These were the only interaction Valga that were

found to be irrelevant after controlling for themaining variables.
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Table 6. Univariable and multivariable analysis of the re@lue of own revenués

Random Effects Regression Coefficients

Explanatory Variables Univariable Analysis Multivariable Analysis
Grad_Enrol 1075.93 ***
(211.47)
PostGrad_Enrol 2779.67 ***
(403.83)
Staff_Qualification 28407.49 *** 22119.19 ***
(1722.61) (2136.77)
Regional_PP -53.38
(9956.89)
Population_Reg 10.02 ***
(3.79)
Dummy_U 12131330 ***
(3427260)
Time 326954.6 ** 332948.3 ***
(134077.4) (120024.2)

Time*PostGrad_Enrol

Time*Regional_PP

Time*Staff_Qualification 1054.41 ***
(291.88)

Constant 8201386 ***
(817641.5)

* P-value < 0.1; ** P-value < 0.05; *** P-value <@L

2 R2-Within=0.4461; R2-Between=0.8924; R2-Overal87®28; N=180 for all models, except for the univhlia
analysis for the variable Staff Qualification arg tmultivariate analysis (N=150), as data on swfonly
available for the period 2003-2008 and we have isagijiregated data on government budget for 2008. Th
period was thus reduced to 2004-2008 in the multt@ analysis. The values within parenthesis epoad to
the standard errors. The coefficients of the irwa variables not included in the Table were fibuo be
statistically insignificant. The interaction termeesented in the final model were the only intacacvariables

that were found to be relevant after controllingtfee remaining variables.
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FIGURES

Figure 1. Average real value of revenues frorRigure 2. Share of tuition fees in total
current revenues
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Figure 3. Average real value of own revenues Figure 4. Share of own revenues in total
current revenues
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Figure 5. Average number of post-graduatEigure 6. Share of post-graduate students in

students total students
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Figure 7. Average number of Academic StaffFigure 8. Share of Academic Staff with
with a PhD
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Figure 9. Average Regional

(NUTS3)

Thousands

700
600
500
400
300
200
100

0

PopulatiorFigure 10. Average Regional purchasing

power per capita index (NUTS2)

2003 2004 2005 2006 2007 2008 2009

e POlytechnic e == = University

35

120
100
80
60
40
20
0

2003 2004 2005 2006 2007 2008 2009

= e = University Polytechnic



' This has been callamst-diseaseneaning the rising relative unit cost phenomemoiatour intensive activities
that have greater difficulties in increasing theirels of productivity due to the limitations toptace labour by
capital and technology (Getz and Siegfried, 1991).

" Out of 27 EU countries (plus Norway and Switzed)ari8 currently charge tuition fees in public ingtons
and even traditionally tuition-free Nordic systeare experimenting it to non-EU students. Intermatiization
is a relevant dimension in this respect since matonal students provide an increasingly importavenue
stream. This is especially the case for those cmsnsuch as the UK that charge higher tuition teefreign
students.

' Regarding the multivariable analysis, only theulssfor the final estimated model are reportedb{€eb),
omitting the results obtained in the intermediatBneations, as explained in the text, for the saksimplicity
for the reader. However, the results are availapten request to the authors.

v Since all the variables were centred towards thieian, the constant term can be interpreted aswisilan
institution with an average profile considering thember of postgraduate enrolments, total numb&haf Staff
and regional purchasing power is expected to haveee€8,534,334 in real terms (the constant term plus the
Time coefficient) in the first year of the sample, spective of the sector of the institution - univgror

polytechnic.
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