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ABSTRACT

The purpose of this study was to examine the role of school mergers in providing
advantages to stakeholders in Finnish vocational upper secondary education.
Stakeholders were divided into four groups: the state, education providers, personnel
and students. The more specific purpose was to explore and analyse what kind of
advantages each stakeholder group has received from mergers. Also factors affecting
the success of schools were explored with a focus on economic goals due to their
great significance. The stakeholders´ advantages or disadvantages were divided into
four categories; 1) short and 2) long term performance effects, 3) effects of changing
funding and 4) effects of changing administration. These were examined through the
inputs (resources like funding, operating costs, salaries, number of teachers, etc.) and
outputs (measured by e.g. performance index, completed credit units per student per
year and number of graduates) of the schools. The most important metric for a
school’s performance used was the performance index calculated by the National
Agency of Education.
Adopting a quantitative research process and using statistical methods, the work
consisted of two interlinked empirical phases. In the first phase two case mergers,
introducing two different kinds of institutions were examined. One was privately
owned with two fields of vocational education, while the other one was publicly
owned with seven fields of vocational education. In the second phase, all the mergers
were examined and the mergers realised in 2008 and 2009 were selected for more
detailed analysis. The main methods used were regression analysis and analysis of
variance and their tests. Both parametric and non-parametric methods were used to
ensure the reliability of results and because of the limitations of the methods.
The empirical data was collected from the National Agency of Education´s
databases but also other statistical sources were used. Data consisted on the input
and output resources of schools including information from costs divided by
operations and incomes they received. Also different types of non-monetary
incomes and outcomes e.g. given instruction hours and number of graduates as well
as number of students were used. Based on the first phase of the research, there was
a total of 30 variables in the second phase, which was then reduced during the
analysis when searching for the most important variables affecting schools´
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performance. Depending on the model or stakeholder group, there were about 10
central variables left, from which 5-8 were statistically significant, and thus chosen
for the final model.
The thesis argues that there are three main factors that indicate mergers’ success.
The first and most important for all stakeholders is the performance index, because
part of financing of institutions is based on it and it also builds the image of the
institutions. Therefore, it is important for all schools to enhance their performance
index. This index actually takes into account the success of students during their
studies and after graduation including background information, and revealing how
schools have allocated their resources to help students to succeed. The second factor
is the number of completed credit units by the students. It indicates among other
things how fast the students will complete their studies and graduate and thus
indicates short and long term advantages or disadvantages. This in turn has an effect
on the performance index and thereby affects also other stakeholders. The third
factor is the given instruction hours per student, which benefits mostly the students
but also indirectly other stakeholders and it is mostly a short term indicator.
The results indicate that there is little if any advantage realised from the mergers
for any stakeholder group measured by the indicators used. The state and providers
have not received economic benefits. They have received larger institutions but it
remained unclear whether the merged units are stronger. At least the state has not
gained financial savings. From the provider’s point of view, they have received at
least the same amount of money than without merging. The personnel can be said
to remain in the same position because they have kept their jobs. The largest
stakeholder group, i.e. the students, seems not to have benefited from the mergers.
They do not graduate faster, do not get more instruction hours or complete more
credit units per year than before the merger or compared with the schools that have
not merged. One can argue that all the operations in schools seem to remain almost
unchanged and because the expected benefits have not been realised, the mergers
have most likely failed. The above mentioned issues indicate that there were no
short- or long-term advantages received. Cuts in funding seem to facilitate synergy
benefits and increasing administration is one element hindering the realization of
potential advantages.
Keywords: Vocational education, merger, performance, measurement, productivity.
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TIIVISTELMÄ

Tämän tutkimuksen tarkoitus oli tutkia koulufuusioiden roolia koulujen
menestymisessä eri sidosryhmien näkökannalta suomalaisessa toisen asteen
ammatillisessa koulutuksessa. Sidosryhmiä olivat valtio, ylläpitäjät, henkilöstö ja
opiskelijat. Erityisesti oli tarkoitus tutkia ja analysoida millaisia etuja kukin
sidosryhmä oli saanut. Samalla tutkittiin eri tekijöiden vaikutusta koulujen
menestymiseen lähinnä taloudellisten tekijöiden kautta niiden suuren merkityksen
takia. Fuusioista mahdollisesti saavutettavat hyödyt ja haitat jaettiin neljään luokkaan.
Nämä olivat: 1) lyhyen- ja 2) pitkän aikavälin vaikutukset koulujen saavutuksiin, 3)
rahoituksen muutoksen vaikutukset ja 4) hallinnon muutosten vaikutukset. Näitä
tutkittiin koulujen panosten (resurssien kuten rahoitus, käyttökustannukset, palkat,
opettajien lukumäärä, jne.) ja tuotosten (mitattuna esim. tulosindeksillä, suoritettujen
opintoviikkojen määrällä per opiskelija per vuosi ja valmistuneiden määrällä) kautta.
Tärkein käytetty mittari koulujen suoritukselle oli Opetushallituksen laskema
tulosindeksi.
Tutkimus muodostuu kahdesta toisiinsa liittyvästä empiirisestä osasta, joissa
käytettiin kvantitatiivisia menetelmiä. Ensimmäisessä vaiheessa tutkittiin kahden
erilaisen oppilaitoksen tekemää fuusiota. Toinen oli yksityinen oppilaitos, jossa oli
kaksi koulutusalaa. Toinen oppilaitos oli kuntayhtymän, jossa oli 7 koulutusalaa.
Toisessa vaiheessa tutkittiin kaikki Suomen ammatillisten oppilaitosten tekemät
fuusiot ja niistä vuosina 2008 ja 2009 tehdyt valikoituivat tähän tutkimukseen
tarkempaa analyysiä varten. Pääasiallisena metodina käytettiin regressio- ja
varianssianalyysiä sekä niiden testejä. Tulosten varmistamiseksi, mutta myös
menetelmien rajoitusten vuoksi käytettiin sekä parametrisia että ei-parametrisia
menetelmiä.
Empiirinen data kerättiin Opetushallituksen ja muista tilastoista. Data koostui
koulujen tuotos- ja panosmittareista sisältäen tietoja kustannuksista toiminnoittain
sekä saaduista tuotoista. Työn lähdeaineistona käytettiin myös erilaisia ei rahassa
mitattavia tuotoksia ja panoksia, kuten esim. lähiopetuksen ja valmistuneiden kuin
myös opiskelijoiden lukumääriä. Analyysin toisen vaiheen alussa oli käytössä
yhteensä 30 muuttujaa, joiden lukumäärä pieneni analyysin aikana etsittäessä
koulujen suoritukseen vaikuttavia merkityksellisimpiä muuttujia. Mallista tai
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sidosryhmästä riippuen saatiin aluksi noin 10 keskeistä muuttujaa, joista 5-8
osoittautui tilastollisesti merkitseviksi.
Tämä tutkimus väittää, että on olemassa kolme tärkeää tekijää, jotka vaikuttavat
fuusion onnistumiseen. Ensimmäinen ja tärkein kaikkien sidosryhmien kannalta on
tulosindeksi, koska osa oppilaitosten rahoituksesta riippuu siitä ja se myös rakentaa
oppilaitosten imagoa. Tästä johtuen tulosindeksin parantaminen on kaikille kouluille
tärkeää. Tulosindeksi huomioi itse asiassa opiskelijoiden menestymisen opinnoissaan
sekä valmistumisen jälkeen taustatiedot mukaan lukien paljastaen myös sen, kuinka
koulut ovat jakaneet resurssinsa mahdollistaakseen opiskelijoiden menestyksen.
Toinen tekijä on opiskelijoiden suorittamien opintoviikkojen määrä. Se paljastaa mm.
kuinka nopeasti opiskelijat suorittavat opintojaan ja valmistuvat ja on täten lyhyen ja
pitkän tähtäimen hyötyjen tai haittojen indikaattori. Tällä on puolestaan vaikutus
tulosindeksiin ja sitä kautta muihinkin sidosryhmiin. Kolmas tekijä on lähiopetuksen
määrä per opiskelija, joka hyödyttää lähinnä opiskelijoita, mutta epäsuorasti myös
muita sidosryhmiä ollen pääosin lyhyen tähtäimen indikaattori.
Tulosten perusteella eri sidosryhmille on toteutunut vain vähän tai ei lainkaan
hyötyjä fuusioista tässä käytetyillä mittareilla mitattuna. Valtio ja oppilaitosten
ylläpitäjät eivät ole saaneet taloudellisia hyötyjä. Ne ovat kyllä saaneet suurempia
yksiköitä, mutta ovatko ne vahvempia, jäi epäselväksi. Ainakaan valtio ei ole saanut
taloudellisia hyötyjä. Ylläpitäjien näkökulmasta ne ovat saaneet ainakin saman
määrän rahoitusta kuin ilman fuusiotakin. Henkilöstö on pitänyt asemansa
työpaikkojen säilymisen muodossa. Suurin sidosryhmä - opiskelijat - ei näytä
hyötyneen fuusioista. He eivät valmistu nopeammin, eivät saa enempää lähiopetusta
tai suorita enemmän opintoviikkoja kuin ennen fuusiota tai verrattaessa ei
fuusioituneisiin kouluihin. Voidaankin väittää, että koulujen kaikki toiminnot ovat
säilyneet lähes ennallaan ja koska odotetut hyödyt eivät ole toteutuneet, niin suurella
todennäköisyydellä fuusiot ovat epäonnistuneet. Edellä kerrotut asiat viittaavat
siihen, että ei ole saavutettu pitkän tai lyhyen tähtäimen etuja. Rahoituksen leikkaus
vaikuttaa mahdollistavan synergiaetuja ja kasvanut hallinto on yksi tekijä
ehkäisemässä potentiaalisten säästöjen saavuttamista.
Avainsanat: Ammatillinen koulutus, fuusio, suoritus, mittaus, tuottavuus.

viii

CONTENTS

1

Introduction ............................................................................................................................ 1
1.1
Motivation of the study: Why study mergers in vocational upper
secondary institutions ................................................................................................ 1
1.2
Purpose of the study ................................................................................................. 5
1.3
Research gap and contribution ................................................................................ 6
1.4
The Finnish education system ................................................................................. 9
1.5
Structure of the study .............................................................................................. 12

2

Overview of corporate and school merger publications ............................................... 14
2.1
Corporate mergers and acquisitions ..................................................................... 14
2.2
School mergers ......................................................................................................... 21
2.2.1
Reasons for and objectives for school mergers ............................... 30
2.2.2
Indicators of economic and other benefits ....................................... 34
2.2.3
Types and achievements of mergers .................................................. 61
2.2.4
Reasons for success and failures ......................................................... 64
2.2.5
Synthesis of the school merger literature .......................................... 68
2.3
Hypothesis development and research framework ............................................ 71

3

Research design, methods and data................................................................................... 80
3.1
Research strategy ...................................................................................................... 82
3.2
Methods ..................................................................................................................... 87
3.2.1
Regression analysis and Analysis of variance ................................... 89
3.2.2
Other methods used ............................................................................. 91
3.3
Data collection and access to data ........................................................................ 93
3.4
Data description ....................................................................................................... 95
3.5
Limitations of the data .......................................................................................... 114
3.6
Variable description ............................................................................................... 116

4

Results .................................................................................................................................. 122
4.1
Overview of the studied mergers ........................................................................ 122
4.2
Statistical analysis and models.............................................................................. 123
4.2.1
Case 1, a merger of two private vocational institutions ................ 124
4.2.2
Case 2, a merger of two joint municipal authorities’
vocational institutions......................................................................... 133
4.2.3
Statistical analyses of cases 1 and 2 .................................................. 140

ix

4.3
4.4

4.2.4
Synthesis of the findings of cases 1 and 2 .......................................146
4.2.5
Correlations ..........................................................................................148
4.2.6
Achievements for the state and providers.......................................156
4.2.7
Achievements for the students..........................................................164
4.2.8
Achievements for the personnel .......................................................168
Comparing differences between merged and non-merged schools ..............171
Synthesis of the findings .......................................................................................183

5

Discussion and conclusions ..............................................................................................186
5.1
Discussion of the findings ....................................................................................186
5.2
Contribution of the findings ................................................................................191
5.3
Limitations of the study and methods ................................................................193
5.4
Validity and reliability of the study ......................................................................195
5.5
Managerial implications.........................................................................................197
5.6
Research implications ............................................................................................198

6

References ............................................................................................................................201

Appendices
Appendix 1 Input and output variables and metrics used in earlier studies .........................215
Appendix 2 Variables included in this study ..............................................................................216
Appendix 3 Statistical descriptors of the variables ....................................................................217
Appendix 4 Success and failure factors of corporate and school literature ..........................218
Appendix 5 Statistics from Sivista and Statistics Finland.........................................................220
Appendix 6 Results of Cronbach´s Alpha ..................................................................................221
Appendix 7 Results of U-test, grouping variable; Dummy……………………………...222
Appendix 8 Results of Kolmogorov-Smirnov test……………………………………...223
Appendix 9 Results of the t-test………………………………………………………..224

x

List of Figures
Figure 1. The Finnish education system ....................................................................................... 11
Figure 2. The structure of the doctoral dissertation ................................................................... 13
Figure 3. Performance measures in mergers ................................................................................ 18
Figure 4. Economic rationales for mergers .................................................................................. 20
Figure 5. The concepts of technical and cost efficiency ............................................................ 38
Figure 6. Efficiency frontiers as a figure ....................................................................................... 41
Figure 7. Concept map of school mergers ................................................................................... 79
Figure 8. Process and methods used ............................................................................................. 87
Figure 9. Yearly costs between 2002 and 2014, €/student ...................................................... 111
Figure 10. Student – teacher ratio in case 1, all students ......................................................... 131
Figure 11. Student – teacher ratio, only the business and administration students ............. 132
Figure 12. Student – teacher ratio in case 2, all students ......................................................... 139
Figure 13. Performance index figures in example schools ...................................................... 142
Figure 14. Result of normality test of performance index ....................................................... 150
Figure 15. Summary of the model, performance index............................................................ 157
Figure 16. Summary of the model, completed credit units per student ................................ 164

xi

List of Tables
Table 1. Vocational secondary institutions, students and operating costs .............................. 97
Table 2. The changes of vocational institutions during 1990-2006 .......................................... 98
Table 3. Changes to authorisations to provide education in the vocational
institutions network 1999 – 2016....................................................................................... 99
Table 4. Number of schools classified by size 1995-2015 .......................................................101
Table 5. The number of education providers from 1999 to 2016 by the type of
owner. Situation 1.st of Jan. each year ............................................................................101
Table 6. Operating costs, €/student, in all vocational institutions .........................................104
Table 7. Operational costs per vocational institution type, €/student, in 2014 ...................105
Table 8. The development of costs 1995-2014 ..........................................................................107
Table 9. Cost changes compared to previous year ....................................................................110
Table 10. Operating costs by operations 1999-2015.................................................................112
Table 11. The share of operating costs 1999-2015 ...................................................................112
Table 12. The number of given instructions and completed credits 2001-2015 ..................113
Table 13. Yearly costs in case merger 1 ......................................................................................125
Table 14. Changes in unit prices and number of students in case 1 ......................................127
Table 15. Yearly cost structures in case 1 ...................................................................................128
Table 16. The number of given instructions and completed credit units in case 1 .............130
Table 17. Yearly costs in case 2 ....................................................................................................134
Table 18. Changes in unit prices and number of students in case 2 ......................................135
Table 19. Yearly cost structure in case 2 .....................................................................................137
Table 20. The number of given instructions and completed credit units in case 2 .............138
Table 21. Performance index figures in case 1 and 2 2006-2017 ............................................141
Table 22. Some ratios of the mergers in cases 1 and 2 .............................................................143
Table 23. Correlations of the basic variables..............................................................................151
Table 24. Correlations of the salary costs ...................................................................................152
Table 25. Correlations of the other costs....................................................................................153
Table 26. Correlations of the total costs .....................................................................................154
Table 27. Correlations of the unit variables................................................................................155
Table 28. Effects of the model, performance index .................................................................158
Table 29. Coefficients of the model, performance index.........................................................159
Table 30. Coefficients, performance index .................................................................................161
Table 31. Collinearity diagnostic, performance index...............................................................162
Table 32. Residual statistic, performance index .........................................................................163
Table 33. Effects of the model, completed credit units per student ......................................165
Table 34. Coefficients of the model, completed credit units per student .............................166
Table 35. Effects of the model, given instructor hours per student ......................................167
Table 36. Coefficients of the model, given instructor hours per student..............................168
Table 37. Effects of the model, salary costs ...............................................................................170
Table 38. Coefficients of the model, salary costs ......................................................................170
Table 39. Differences of means ....................................................................................................174
Table 40. Levene´s test of equality of error variances ..............................................................175
Table 41. Test of between-subject’s effects ................................................................................176
Table 42. Correlation of the paired-samples t-test ....................................................................177
Table 43. Results of the paired-samples t-test............................................................................178
Table 44. Results of the Wilcoxon test........................................................................................179

xii

Table 45. Result of the covariance analysis for performance index ....................................... 181
Table 46. Result of the covariance analysis for total costs per student ................................. 182
Table 47. Result of the covariance analysis for completed credit units per student with interaction ................................................................................................................... 182
Table 48. Result of the covariance analysis for completed credit units per student no interaction ...................................................................................................................... 182
Table 49. Summary of parametric and non-parametric tests on the hypotheses of
the study ............................................................................................................................... 185

The data in the tables was downloaded from 2016 to 2017 if not mentioned
otherwise.

xiii

xiv

1 INTRODUCTION

In this chapter the basis of the study is introduced. First, the motivation for the study
and the reason why vocational upper secondary institutions were chosen are
discussed. Second, the purpose of the study, and third, the research gap and
contribution are introduced. Fourth, the Finnish education system is presented. Fifth
the structure of the study is expressed.

1.1

Motivation of the study: Why study mergers in vocational
upper secondary institutions?

Mergers in vocational upper secondary institutions represent an interesting, yet
influential unit of analysis for the study because yearly a huge sum of money is being
used for education. During the period 2010 – 2020 the Ministry of Education and
Culture´s (MEC) share of the total state budget varied between 12.2% and 12.6%,
which is below the average for OECD countries. During the same period the
vocational schools (vocational upper secondary schools and Universities of Applied
Sciences) share of the MEC´s budget varied between 13,6% and 20.2%. The
corresponding figures in euros for 2020 were 6880 million and 938,4 million (Budget
2020).
Budget cuts, beginning in 2014, were also targeted at vocational secondary
education, whose funding was reduced from 734.9 million in 2014 to 482.7 million
euros in 2016, a decrease of 34.3% (Budget, 2014 and 2016). However, during the
same period, funding for Universities of Applied Science increased from 404.3
million to 857,7 million, representing a total increase of 112.2%. Otherwise the share
of figures for different levels of education have remained quite stable. Effective
utilization of this amount is essential for all stakeholders (like government, education
provider of the institutions, students and staff). In addition, when it comes to the
use of common tax revenues, more attention should be paid to what benefits schools
will produce from the money they are granted and if those benefits could be attained
more efficiently e.g. by merging schools. This was also the starting point and
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objective for this study; to find out what role mergers have played in the success of
schools and what benefits are achieved from the stakeholders point of view.
Over the last few decades, Finland has had a large demand for school mergers in
the university, as well as other sectors of education, in order to improve e.g.
efficiency and competitiveness of the schools. This pressure is triggered by the MEC
by e.g. quidancy letters to the providers of education (MEC, 2006-2012). In these
letters the idea of MEC had been that building larger institutions will form stronger
schools by getting synergy and other benefits and economies of scale. However, as
a solution, mergers are found to be a complex phenomenon, which brings together
a variety of people in conditions of uncertainty and ambiguity (Tienari and Vaara,
2012). Also on a larger scale, OECD governments have been under pressure to
improve public-sector efficiency. A variety of institutional reforms have been made
in several OECD countries, but their impact on efficiency and effectiveness has only
limited empirical evidence (Agasisti, 2014). There are at least two reasons for that.
The first is the shortage of research resources, and the other is the fact that the
effects of a single institutional reform are not easy to distinguish from changes that
happen in society anyway (Curristine et al., 2006). It should however be noted that
mergers are only one possible solution to improve efficiency or competiveness of an
organisation and maybe not be the easiest one.
There are several reasons why it is not easy to understand the advantages from
mergers and the results of this study may hold implications for the wider
understanding of the efficiency of educational institutions. Whilst merger research
has been carried out for decades, it has been criticised, among other things, for the
inability to produce rough or suitable theories to explain the underlying dynamics of
mergers and their value creation mechanisms (Cartwright et al., 2012, Faulkner et al.,
2012). Criticism also relates to the inadequacy of the overall theoretical
understanding of the complex effects of mergers (Teerikangas, 2006). Another
problem emerging from the M&A literature is the fragmentation of the results. It is
not quite clear whether mergers succeed or not, or if the scientific community has
been able to find the correct explanatory variables (e.g. King et al., 2004 metaanalysis, Uddin and Boateng, 2009). The above-mentioned meta-analyses lead to the
need for a greater recognition of both process and the organisational dimension as
the creator of the M&A value. Performance indicators are seen as inadequate, and
the reasons for this are many, including the heterogeneous merger methods, and
performance measurement at different stages. Other shortcomings listed in the study
include: the existence of egoistic drivers in mergers; mergers as a victim of a lack of
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focus on long-term growth; a "Tayloristic" view, which ignores human elements; and
the prevailing short-term focus (Faulkner et al 2012).
Performance measurement has been criticised in literature for being either too
short- term focused or overly trusting in financial variables (Davila and Foster, 2005).
Management accounting could add value and understanding of the evaluation of the
results of mergers (Whittington and Bates, 2007). However, empirical accounting
literature is often accused of failing to produce cumulative knowledge. One of the
reasons for this is seen as being the lack of comprehensive and publicly available
data (Angwin, 2007, Ittner and Larcker, 2001, Schoenberg and Bowman, 2010, Stahl
and Sitkin, 2010).
Producing a clear definition of what is being measured under the title of the
mergers’ achievements also seems to be a problem (Risberg and Meglio, 2012, Zollo
and Meier, 2008). Typically, the aim of a merger is to achieve a more efficient and
effective use of resources (Välimaa et al., 2014). In this case it should be recognised
during the measurement phase that different metrics and the results from them
cannot be compared with each other. For example, several studies have shown that
short-term financial instruments (e.g. CAR, cumulative abnormal returns) do not
correlate with other indicators (Thanos and Papadakis, 2012). Consistency of results
is also affected by many of the practical difficulties associated with research as well
as the complex nature of the phenomenon. In practice, mergers have been studied
by utilizing the most easily available information, rather than studying issues which
should be treated as primary information; or the focus has been on one goal, only
one level of analysis or on only one phase of the merger (Angwin, 2007). Existing
research meters seems to cover only a small part of the complex phenomenon. The
results are contradictory, especially when a merger’s performance is measured by
accounting or finance (short- and long-term) indicators. Finance indicators may
show positive results while accounting indicators show negative ones (Thanos and
Papadakis, 2012). A controversial issue is whether to use single- or multi-dimensional
indicators when measuring performance. (Meglio and Risberg, 2011). Measurement
of merger success is an area that requires more research, and this study takes
advantage of the opportunity to contribute to this branch of science.
Various solutions have been proposed to solve these problems, including:
combining different methods, theories and disciplines in order to enrich the research
philosophies and assumptions; using multi-level analysis; combining conceptual and
theoretical discoveries; and integrating the network perspective. This refers to
including external stakeholders to the subject company's actors when planning the
survey design (Cartwright et al., 2012); after all, according to stakeholder theory all
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the stakeholders in addition to the owners are of equal importance. According to
this theory, each group or individuals who can or may affect the achievement of the
objectives of the organisation, is considered as part of the stakeholder group
(Freeman, 1984).
Concerning my personal motivation for the study, I have served as the assistant
principal in a vocational upper secondary school, as well as the leader of support
services for ICT in a University of Applied Sciences. When working in those roles I
was involved first in the process of building Polytechnics, which were formed in the
1990s (the term Polytechnic is used when speaking at the starting years of these
institutions according to the original Polytechnics Act and accordingly after 2000
they start to call themselves as Universities of Applied Sciences) and then in two
upper secondary vocational institution mergers in 2009. This kindled my interest in
investigating mergers in educational institutions and what kind of benefits they have
had - or even if they have any benefits at all. Another reason is that the changes will
continue at least in Europe (Pinheiro & al.,2016) e.g. due to the changes in operating
environment of the schools, and this study will increase the knowledge on school
mergers.
Based on the above introduction, this study focuses on the mergers of Finnish
upper secondary vocational institutions and their role in the success of these
institutions. Vocational education and training (VET) institutions in Finland have
aimed to improve their efficiency and effectiveness by joining together a number of
vocational institutions. The official motives have included: getting bigger and
stronger institutions, which could offer students more elective courses; increasing
resources to better serve the needs of working life by participating in its
development; and expanding cooperation in general (MEC, 2006, 2007, 2009 and
2012). Another common cause of mergers has been saving money in governmental
budgets, for example by means of synergy benefits. Objectives can thus be
summarised into three larger groups: educational (academic), administrative and
financial. All these objectives have an impact on the stakeholders and this study
examines this impact mainly by economic means.
There are four stakeholder groups in this study. 1) The State/government, whose
role is to fund schools and together with the National Agency of Education (OPH)
to set curricula for schools, 2) educational providers, whose role is to organise
education in their schools, 3) staff, whose role is to realise the educational purposes
and 4) students, who are expected to complete degrees according to a planned
timetable. As input and output variables, both monetary (e.g. unit price,
costs/student) and non-monetary (e.g. number of instruction hours, number of
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graduated) data is used. The inputs refer to all the resources that are needed to
produce all the outputs. The phenomenon under examination is school’s
performance and the main metric used is the performance index calculated by the
OPH. It consists of three parts, 1) effectivity- (most significant), 2) teacher’s
competence- and 3) staff development indicators. The used variables are listed in
appendix 2 and presented in chapter 3.6.

1.2

Purpose of the study

The purpose of this study is to examine the success of school mergers in relation to
the goals from different stakeholder perspectives. This is achieved by a statistical
examination of the inputs and outputs of the educational institutes before and after
the merger and by comparing them with each other following a timeline as
reasonably as possible and from which sufficient reliable information is available.
This information is available in Finland from statistics collected by the Finnish
National Agency of Education (OPH) and their reliability is enhanced by the fact
that the law requires schools to provide the requested information to OPH. Merged
institutions are also compared with non-merged institutions. In addition, the time
period studied is selected to cover a period with as little change in the operating
environment as possible to eliminate its effects on the study. A suitable time period
that met this requirement was the years 2004 – 2014. As the mergers were to be
studied five years before and after their realization, years 2008 and 2009 were selected
as mergers to be examined more closely. In this context, the indicators that measure
outputs and inputs of educational institutions are investigated carefully from earlier
studies, because in the literature it has been considered as a problem when
investigating mergers.
The government, providers, staff and students are chosen as stakeholders because
all of them may or can affect the achievement of the objectives of the organisation
and should be considered as part of the stakeholder group. Therefore this study
examines the success of mergers taking into account the interests of these four
stakeholder groups by answering the following questions:
Q 1: What kind of role have mergers played in the success of schools?
Q 2: How have the goals of the mergers been realised?
Q 3: What are the specific characteristics of Finnish vocational institution
mergers?
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The first question is an important aggregative question and it can be divided into
sub questions such as: What have been the benefits in the short and long term for
different stakeholders and what impact has the merger had on the organisations of
schools? The state and providers should get more graduated students to the labour
market, students should graduate faster, and personnel should keep their jobs. These
are the main benefits which are studied.
The second question is related to economic expectations that are not directly
listed, but it refers to the strengthening of efficiency and productivity, efficient use
of resources, as well as financially strong schools (MEC, 2006-2012). In other words,
how successful have the mergers implemented by the providers of educational
institutions been in economic terms and in relation to the goals? Have cost savings
been obtained through synergies or economies of scale and has the efficiency of
schools increased? Without the achievement of these interests either through synergy
benefits or economies of scale, it can be said that mergers are purely formal and have
met needs other than those mentioned above.
The third question asks if Finland is somehow different from the other countries
referred to in the literature. Is there a contrast between Finland and Australia, the
US, or the UK and if so, what are those differences?

1.3

Research gap and contribution

This study responds to the research gap regarding the success factors of school
mergers, especially from the perspective of different stakeholders. The overall
research gap underlying the study can be defined as what has been the role of school
mergers in the success of non-profit organisations measured in economic terms. The
examination of vocational upper secondary education has received little attention,
and in particular studies that measure the impact of mergers on the efficiency of
vocational education are conspicuous by their absence (Meglio and Risberg, 2010
and 2011). Also, regarding universities, to my knowledge there are only a few studies
that focus on the actual economic impact of mergers, though for example Lloyd et
al. 1993 is one of these. Many studies have of course dealt with combining
universities with secondary schools, but only as a part of the whole, and not just
focusing on the secondary schools (Abbott and Doucouliagos, 2002, Worthington
and Higgs, 2011). The cost differences between universities and vocational
institutions are due to their different production technology and output selections,
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but the same methods can be used to research both. This study aims to highlight the
economic impact of school mergers especially on vocational institutions in Finland.
Vocational upper secondary schools should be evaluated using somewhat
different indicators than University of Applied Sciences (UAS) and universities since
they are subject to different objectives. For example, UAS institutions have an
obligation to develop and research working life, which the vocational upper
secondary schools do not have. Compared to the other two, universities have, in
turn, the most highlighted obligation to research. The amount of a given instruction
is more important factor in the success of schools in the vocational sector than in
the other two. To my knowledge, the impact of this is not yet been examined. This
study will fill that gap.
Another gap to respond to is the short time period investigated. There is a
problem of distinguishing between the effects of a merger and other factors. In the
case of economic resources, it should however be possible due to the measurability
of said resources and if the environmental factors do not change. It would require
investigating which economic resources and the changes in their use are due to
merger effects. However, economic conditions are constantly changing, and it is
hardly unusual that the initially set objectives cannot be measured in terms of the
original indicators. On the other hand, concerning schools, the changes in economic
conditions occur so slowly that the changes do not have such an essential effect as
they do in business life. I am referring to, for example, the freezing or reducing of
state funding or limiting the number of students, and to other external factors that
hinder the path to reaching objectives. However, the funding system in Finnish
vocational upper secondary education has been relatively stable throughout the
period covered by this study: from 2004 to 2014. Funding has been reduced or index
increases frozen a couple of times, but these changes have been quite minimal, and
have caused little need for changes in school activities. Before 1999, schools received
state funding directly, and since then, the provider of the educational institution has
received the funding, which has been a significant change for individual schools. This
change has undoubtedly been one of the factors that has triggered school mergers,
in which many schools have been collected under one single provider of educational
institutions. The time period under this study is long enough to see the effects of
mergers, but short enough that no environmental changes have affected the results.
Lastly there is the question of how different education systems in different
countries influence merger results (e.g. Agasisti, 2014). One difference in the
education system of Finland and many other countries is that students do not have
to pay fees, and education is free at all levels. One might think that when students
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themselves, or their parents, have to pay for education, students would be motivated
to graduate quickly because of additional costs brought by procrastination. This
incentive factor does not exist in Finland. The duration of studies in, for example,
Finnish universities are the world's longest, but study durations in vocational
education are also longer than the norm periods e.g. due to students changing their
field of education, and also because students may be working during their time of
study.
One difference between Finland and many other countries is the size of the
schools, which in Finland is relatively small at vocational upper secondary level. This
is due not only to the fact that schools have been decentralised throughout the
country, but also due to Finland's small population. In 2013, Finnish comprehensive
schools had 540 000 students, high schools 106 000, vocational education institutes
314 000, the UAS 139 000, and universities 167 000 (Tilastokeskus/Statistics
Finland, 2015). In 2013, there were 578 vocational institutions in Finland, 50% of
which (i.e. 289 schools) had a size below 100 students, and the number of schools
that had over 1000 students was only 28 (5%). In addition, providers of educational
institutions are unable to decide their own size: determining the maximum amount
of students is the Finnish National Agency of Education’s (OPH) task, and the
school will not receive funding for any students exceeding this maximum number.
Of course, providers of educational institutions can decide how to divide the number
of students between the schools they own, so that they comply with the abovementioned maximum number of students.
The contribution of this study is multifaceted; first of all, the contribution to
literature, and secondly, the contribution to practice. This study contributes to the
Mergers and Acquisitions (M&A) literature, where non-profit organisations have
been little studied compared to commercial enterprises (Ittner and Larcker, 2001,
Luft and Shields, 2003), even if research has increased over the years in public sector
fields such as health and education. In Anglo-Saxon countries (e.g. The UK and
Australia) the efficiency of many universities has also been studied since the mid1990s (Kempkes and Pohl, 2010). Knowledge of school mergers is still limited,
especially regarding the economic effects of school mergers in vocational secondary
level because the research has focused on the university sector (Ezzamel et al., 2012,
Kyvik, 2002, Worthington and Higgs, 2011).
The vocational upper secondary institution mergers in Finland offers interesting
new information to the field. The first contribution potential comes by combining
two different perspectives, namely classical economics and the resource dependence
perspective. Secondly, information will also be produced from the outside of the
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university sector as well as bringing empirical evidence from other countries than
have been studied so far, especially from outside the Anglo-Saxon countries. Thirdly,
a significant contribution is also the time span of this study. This is a longitudinal
study where school mergers are studied five to six years before and after their
occurrence. Studies like this are rare (Ezzamel et al. 2012, Meglio and Risberg, 2011).
From this study, the government, the boards of directors and the management
of vocational institutes are able to obtain information on their success in carrying
out mergers, as well as getting indicators that can be used to improve the efficient
use of public funds. In addition, by this study I will participate in the debate in
Finland, which relates to school network re-design.
The results of this study will also provide new information on whether Finnish
school mergers are different in results than the mergers made and investigated
elsewhere.
One shortcoming at the general level of M&A research is the vague use of terms.
Scientists should be more specific and describe in more detail what has been
measured. It has even been difficult in some articles to distinguish what type of
contract was the subject of the study, and thus it should not be any wonder if the
results are not comparable and consistent (Thanos and Papadakis, 2012). In this
study, the objective is to express clearly and in detail what has been studied and how.
Using mainly economic indicators to measure the achievements of school mergers
and examining who benefits from the mergers will fulfil these aims. All in all, the
advantages can be measured in euros, e.g. if the students graduate faster, they benefit
by getting salary instead of taking a study loan.

1.4

The Finnish education system

The aim of this paragraph is to give information about the education system in
Finland to help the reader to understand the status and the role of vocational
education in the country.
The Finnish education system is almost entirely publicly funded and it aims to be
equitable and consistent in results. Authorities and others involved trust the schools
and there are no school inspections. Education providers have autonomy at local
level. The Finnish National Agency of Education (OPH) provides national curricula
for basic and upper secondary education. More specific curricula are created at local
or school level. There are also no dead-ends in the Finnish education system. All
programmes provide eligibility to move on to further education (MEC, 2016).
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Children normally start their education in pre-primary education at the age of 6.
Municipalities must be able to offer pre-primary education for all six-year-olds, but
it is not obligatory for children at that age. Basic education in comprehensive schools
takes place between 7 and 16 years. After that, the students continue to a voluntary
additional year or go to vocational institutions or to general upper secondary schools.
The whole age group should complete a nine-year basic education in comprehensive
school. The main principle is to ensure that the whole age group will be able to
continue in upper secondary vocational training or UASes or universities. More than
90% of students who have completed compulsory education will start immediately
in general or vocational upper secondary education. In the first decade of this century
40-45% of those finishing basic education moved to vocational education and 50%
to upper secondary school. Vocational education has become more popular (MEC,
2016). Students are able to complete general upper secondary education in two to
four years and vocational training normally in two to three years. The selection
criterion for upper secondary education is mainly based on the student’s grades in
their basic education certificate. General upper secondary school ends with the
national matriculation examination. After the matriculation examination or
vocational qualification students can continue to universities or to Universities of
Applied Sciences (UAS) to take bachelor´s, master´s or doctoral degrees. The
compulsory education is provided completely free of charge and the students even
get a meal during the school day. The education is also free of charge in other sectors.
The students pay only for the materials (books, PC´s etc.) they need to purchase
during their studies.
Each vocational upper qualification includes at least 6 to 12 months of on-thejob learning in workplaces. Education can be completed in the form of school-based
education or apprenticeship training. Vocational institutions also offer further and
specialist training mainly for adults (actually adult education is provided at all levels
of education). Vocational training is competence based and it provides a flexible way
to maintain and enhance vocational skills for adult students. The competence based
principle means that a student’s skills can and must be recognised at the beginning
of the education. It does not matter whether the skills have been acquired through
studies, working experience or any other way; - this also influences the length of the
studies.
In the Finnish education system people can continue their studies on to an upper
level regardless of choices they have made earlier. This is safeguarded by legislation.
Also, the practice has been developed to recognise prior learning to avoid
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unnecessary overlapping of studies. Efforts have been made to keep the education
offered to adults up to date. The Finnish education system is visualised in figure 1.
Figure 1.  The Finnish education system (MEC, 2015)

The vocational upper secondary institutions are organised as follows: The basic
unit is the school, where the teaching is given. The schools can be owned by private
or public organisations and one owner can have several schools, or one school can
have several owners. The owners then build the educational provider under which
the educational institution operates. The providers get the funding from the state
and also the owners can grant extra funding for their schools for different purposes.
The owners also elect the board of directors to the institution, which in turn elects
at least the headmaster and sometimes even other personnel.
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1.5

Structure of the study

This dissertation is organised as follows; first the background, motivation and
purpose of the study are presented; after that the research gap, contribution and an
overview from the M&A literature are presented; then, hypotheses, research
methods and data are introduced; and then after presenting the results of the study,
the suggestions for practitioners and trustworthiness of the study, future research
suggestions are discussed. This dissertation is divided into five chapters.
1 Introduction. The first chapter introduces the topic of the dissertation. Why
vocational institution mergers were selected, what is the purpose of the study and
what is the research gap identified are presented in this chapter. Additionally, the
Finnish education system is presented, as well as the structure of this study (figure
2). All in all, the intention of this study is to create an understanding of why mergers
are made in Finnish vocational upper secondary education, who are the beneficiaries
and what kind of advantages they have received, if any. And above all what role have
mergers played in the success of vocational institutions.
2 Overview of Corporate and School merger publications. Chapter 2 presents the
literature perspectives on mergers and acquisitions in business and education sectors.
The success and failure factors are discussed, as well as the reasons for school
mergers. The research hypothesis development is articulated.
3 Research design, methods and data. Chapter 3 discusses the methodological
approaches employed. Different methods used in earlier merger research are
presented. The practical execution of the research, the used method and their
limitations are the concluding part of this chapter. Data collection and access to data
as well as their limitations are discussed. Also variables used in this study are
presented.
4 Results. The findings are discussed in chapter 4, beginning with the study of
two case mergers. Then the results from different statistical models and the tests
made are presented, as well as details from the methods used with the advantages to
different stakeholders.
5 Discussion and conclusions. A summary of the findings, methods, limitations
and contribution of the study are discussed in this chapter. Also, some suggestions
for practitioners are listed and the trustworthiness of the study is evaluated. At the
end of this chapter, future research topics are discussed.
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Figure 2.  The structure of the doctoral dissertation.
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2 OVERVIEW OF CORPORATE AND SCHOOL
MERGER PUBLICATIONS

The first purpose of this chapter is to describe what is known from corporate and
school mergers in the light of previous research. We will go through theories,
motives, performance measurement and success and failure factors, as well as their
causes. Corporate mergers are important to examine because they have many
similarities with school mergers, but are much more studied (Luft and Shields, 2003).
Also the theoretical background will be found from that literature. The second
objective in this chapter is to find the reasons and goals of school mergers from the
literature and to mirror them with the corresponding factors of vocational education
in Finland. In the context of school mergers, we will look at the factors in which the
achievements of the mergers have previously been measured. We are also interested
in the school levels that have been studied. One obvious difference between
corporates and schools is that schools in Finland are non-profit organisations, which
causes differences when analysing their achievements compared to corporations.
After the literature review, hypotheses will be elaborated. These are derived from the
previous literature and the need to get more information about the subject.

2.1

Corporate mergers and acquisitions

This study relates to M&A literature in the fields of management accounting,
management control system (MCS), and strategic management. When looking at
mergers, three main themes stand out: managing the post-merger integration
process; ensuring employee motivation; and the challenge of the survival of what
was in the past various separate cultural organisations (Teerikangas and Very, 2012).
Corporate literature is reviewed to find features that are similar or different from the
school literature ones to elaborate the hypotheses for this study and to examine
methods used. It also includes a larger number of studies published from an
economic point of view.
Mergers have been studied by various means including classical economics,
finance, strategic management, organisational theory, psychology, sociology, history,
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and game theory. Literature can be divided into at least accounting, strategic,
financial, and socio-cultural approaches to mergers. From this, accounting literature
assumes that the business needs to produce a satisfactory return on capital, while the
strategy literature has focused on prospecting strategies, on post-merger integration
and on institutional synergies. Financial literature has stressed the analysis of
premium paid, transaction structures, share prices, finance of the merger, business
performance and value creation or destruction. Representatives of socio-cultural
literature have drawn attention to the human elements of mergers and the longevity
of the business. Accounting, finance, and strategy research in particular has been
based on a positivistic attitude and on quantitative methods (Faulkner et al., 2012),
but also on managerial ideology. According to this ideology, the improvement of the
organisation's performance, which is usually measured by the short-term financial
indicators, is the management’s primary objective (Vaara et al., 2003).
In literature, mergers are also approached via classical, procedural or practically
oriented perspectives (Angwin, 2007). The classical approach emphasises the choice
of perspective, financial and economic rationality, systemic superiority and profit
maximisation. The process aspect raises awareness of the importance of the later
phases in mergers, and the strong relationship between strategic intentions and
achievements, not forgetting all the other stages. The practical point of view, in turn,
focuses on linking complex content of management operations with the local
organisational level. Other points of view represent e.g., the government's role in
mergers, trust-related issues, socio-cultural factors, similarities of the management,
the degree of cultural tolerance in the merging company, as well as the strategic
management perspective, and, most recently, the role of merger advisory /
consulting practices related to operational issues (Finkelstein and Cooper 2010,
Hales, 1999, Stahl and Sitkin, 2010, Teerikangas, 2006). Merger outputs can also be
assessed in terms of an action-oriented model through strategic management,
economics (accounting) and finance, organisational studies and human resource
management (HR) (Vazirani, 2012) perspectives. Mergers have also been examined
from the perspective of learning through a variety of related options and through
transaction cost economics, and also through the resource based (Haleblian and
Finkelstein, 1999, Hitt et al., 2012) and synergy point of view as well as through
institutional theory and through the reference frame of ownership, location and
internationalization. The learning perspective can be called the sense making-aspect
or the data communications perspective. Marketing literature has studied the impact
of mergers on the business network and customers. Gender-based perspectives have
been used mainly to study the growth of enterprises and related factors (Orser and
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Hagarth-Scott, 2002). The constructivist perspective has also been extensively used,
in particular when studying transfer of knowledge and how that relates to mergers
(Vaara et al., 2003).
Value theory is one of many theories used in financial literature, which is based
on the maximization of profit, or more generally, maximising the present value of
the company (Hogarty, 1970). According to value theory, a merger must increase the
present value of the owners' assets or other interests. Among the most well-known
theories regarding mergers and acquisitions are resource dependence theory (RDT)
and resource-based view (RBV) (Barney, 1991). In essence, RBV does not apply to
M&A, but it can predict mergers, because the central idea in this theory is that a
company that is dependent on others will attempt to reduce this dependence by
buying a way out (Finkelstein and Cooper, 2010). According to this theory the
companies involved in M&A are trying to manage their dependency on critical
resources. M&A literature also forms a cornerstone of resource dependence theory
(Schildt et al., 2010). Companies create value only when their resources are estimated,
manipulated, and will be introduced in connection with the environment of the
company (Sirmon et al., 2007). In a merger and in the company's performance, the
company’s results depend on its disposable resources and the incentives of their
productive use (Valentine and Dawson, 2010). RBV has also become one of the
standard theories when explaining the sources of competitive advantage of
companies and their performance differences over time (Henri, 2006). Since mergers
are related to the growth of companies, related theories could also be used as the
frame of reference for this study. Alternative theories of growth-related businesses
include among other things the Biological model of small firm growth; Macroeconomic activity theory; Resource exchange theory; Catastrophe Theory;
Economic theory; theory of Disequilibrium; and Population ecology theory (Orser
and Hagarth-Scott, 2002). M&A theories have been developed almost exclusively to
study large-scale corporate mergers, but recently it has been found that the merger
of small and medium-sized enterprises (SME) may differ significantly from the
merger of large ones (Weitzel and McCarthy, 2009).
Two different types of efficiency have been used in economic literature: firstly,
economic efficiency, which refers to the distribution of inputs (distribution) or the
allocation of the given input prices (cost minimization) and secondly, technical
efficiency, which refers to a set of input intended to maximise outputs (Sarafoglou
and Haynes, 1996). The scale efficiency, which refers to the size of the organisation
and economies of scale, has also been discussed. According to the Scale theory, unit
costs are dependent on the size or scale of company functions, and this ratio has
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been analysed over time across many industries and sectors of the economy
(Brinkman and Leslie, 1986).
In M&A literature a lot of attention has been paid to organisational and human
resources related factors which affect the outputs of mergers (Mirc, 2012). Selecting
merger performance indicators has proved to be a difficult issue for researchers
(Ambrosini et al., 2011 Meglio and Risberg, 2011, Schonberg, 2006, Sirower, 1998).
In management literature, merger performance is measured by approaching the issue
in the following ways: short-term financial performance (share price, earnings per
share, cash flow), accounting-based performance (average return, ROA, ROE, FCF
(free cash flow), EVA (Economic Value Added), NOPAT (net operating profit after
taxes), sales growth, operating margin and net profit / sales ratio, as well as tax
efficiency. Furthermore, long-term financial performance (abnormal returns), the
main information source’s retrospective evaluation of the merger (the degree of
target achieved), divestments, performance of the integration process (operational
and socio-cultural integration), and innovation performance (number of patents, R
& D intensity, product innovations) have been used (Schoenberg, 2006, Sirower,
1998, Thanos and Papadakis, 2012). According to the latter source, in the field of
management, the interest in measuring the performance of mergers as a dependent
variable is relatively newly found, beginning from the 1980s, compared to the field
of financing, which dates back to the 1950s. Mergers can also be measured through
the creation or destruction of value. Additional value is created when the merger
makes it possible to improve profits, reduce costs, and when it is possible to maintain
the intrinsic value of both companies. Value will be destroyed if the company cannot
obtain benefits from synergy, when it does not add essential value to the company,
or if the post-merger integration costs exceed the available benefits (Teerikangas and
Joseph, 2012).
In their research, Hitt et al. (2012) identified the five most used independent
variables in the examination of mergers. These were: 1) the extent to which the
merger increased the company's diversification; 2) the company's size or relative size
compared to the merged company; 3) the company's experience in mergers; 4)
method of payment and; 5) the company's performance prior to the merger.
Generally a company's performance measurement can be summarised as shown in
figure 3 (Meglio and Risberg, 2011).
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Figure 3.  Performance measures in Mergers

According to the literature, it appears that mergers and acquisitions are, if not
difficult, then at least fairly difficult to carry out successfully (Hitt et al., 2012,
Agrawal and Jaffe, 2000, Lubatkin, 1983). Usually success refers to the economic
added value for the owners e.g., in the form of a rise in the share price and improving
the long-term profitability. It seems that up to 70% to 80% of mergers fail in terms
of the above-mentioned parameters (Angwin, 2007, Bart and Schreiber, 2013,
Garbuio et al., 2010; Hassan et al., 2007 Hogarty, 1970, Whittington and Bates, 2007,
Vazirani, 2012). All in all, very little evidence has been found to support the
hypothesis that the shareholders of acquiring companies benefit from mergers
(Sirower, 1991). Somewhat better success rates, of around 50%, are reported for
example by Papadakis and Thanos (2010) as well as by Schoenberg (2006). Zollo and
Meier (2008) analysed 88 articles from a period of 33 years, in which 146 mergers
were reported in different industries and countries. Their study also revealed that
merger performance is a multifaceted structure that cannot be described by a single
factor.
Almost the only beneficiaries seem to be shareholders of the merged company,
who have got a premium paid from their shares (Cartwright and Schoenberg, 2006,
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Faulkner et al., 2012, Hassan et al., 2007; Hitt et al., 2012 Lambkin and Muzellec,
2008, Lubatkin, 1983).
The failure of mergers has often led to the merged companies divesting the
biggest or a substantial part of the merged parts due to the poor performance of the
merged company. It is also observed that the management often delays the sale of
poorly performing companies, partly due to behavioural reasons (Hitt et al., 2012).
Further, it has been found (Hitt et al., 1991), that mergers will have a negative effect
on R & D and patent intensity of the companies. However, if successful, mergers
also lead to better financial performance as well as greater investment in R & D
activities (Hitt et al., 1998). Other positive effects of mergers could be e.g., a higher
market share achieved, the benefits of scale and receiving loan capital at a lower
price.
Literature has presented several reasons or motives for mergers. These include:
achieving operative or financial synergies, diversification, obtaining economies of
scale resulting in cost and profit efficiency, achieving skills related to leadership,
increasing market power and available tax benefits, leverage and spreading existing
critical resources across the whole organisation (Ambrosini et al., 2011, Leepsa and
Mishra, 2011, Schildt et al., 2010). Moreover, access to new markets as well as the
acquisition of scarce or valuable e.g., technological resources as well as arrogance
from the management have all been discussed (Caliph et al., 2010, Finkelstein and
Cooper, 2010, Valentini and Dawson, 2010, Vazirani 2012). The benefits received
by the owners have been equally important (Hassan & al., 2007, Faulkner & al., 2012)
as well as the merging company obtaining capacity or capability acquired through
the merger (Hitt & al., 2012). Preserving the status of a large company among other
large companies, manoeuvring against expanding competitors, and maintaining
visibility in markets or “polluting” the markets from other mergers before authorities
get involved have also been discussed. (Fairclough and Fairclough, 2012). However,
all the above-mentioned have the problem that they identify ideal types, which in
reality are virtually non-existent (Angwin, 2012).
For the purposes of this study, the most significant factors are in some way
related to the economic benefits and value creation. This division is described below
in figure 4.
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Figure 4.  Economic rationales for mergers

Synergy benefits are mainly obtained in four ways: through the reduction of costs,
through improvement in revenues, through increased market power, and through
intangible benefits (Schweiger et al, 2007). Risk reduction and shared know-how are
also seen as synergy benefits (Caliph et al., 2010). The synergy motive, therefore, is
determined by the resource-based theory of the firm (Hitt et al., 2012). Another type
of benefit is taking advantage of the economies of scale in general, including the
improvement of technological performance (Valentini and Dawson, 2010). Typical
desirable benefits are also associated with the managing of brand and knowledge
(Schweiger et al., 2007).
One of the key themes of the current research has been the explanation or
prediction of the success or failure of mergers. Despite all the empirical research, the
academic community has not found a coherent solution to this issue (Meglio and
Risberg, 2010). The same authors also show suspicion as to whether the issue of
finding a coherent answer to the question of success in mergers even is relevant, as
all mergers are different in terms of motives and objectives. Some studies have tried
to find an explanation for these conflicting results. One explanation for inconsistent
results is one-dimensional approaches in measuring the merger performance
(Papadakis and Thanos, 2010; King et al., 2004) or simply different indicators have
been used (Schoenberg, 2006). Performance has been measured through only
accounting or financial indicators, but not both. According to Meglio and Risberg
(2011), the problem is not so much the multiplicity of indicators of merger metrics
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but attempting to compare different metrics as if they would measure the same
feature of organisations.
In general, it is assumed that the management always operates in the best interest
of the owners. On the other hand, it has also been observed that in the case of
merger, managers may sometimes act more according to their own interests rather
than the owners’ (Angwin, 2007, Uddin and Boateng, 2009).
To quickly find out the success and failure factors in corporate and school
literature, the reader is asked to look at appendix 4. In these tables one can also find
comparison between factors found in corporate and school literature. Because the
reasons for success and failure are so manifold, the tables cannot be fully
comprehensive. Nevertheless, the reader will get an overview from factors that bring
together corporate and school mergers as well as what factors have been taken into
account in this study. Common factors of corporate mergers seem to be related to
the motives, causes and desired benefits of the mergers. Likewise, the research
methods used by business mergers seem to match school mergers too.
From corporate literature one can learn that using overly one-dimensional
parameters should be avoided. The non-profit nature of schools complicates the use
of corporate literature when studying school mergers. On the other hand, it is also
a facilitator because it excludes some of the metrics which are familiar from
corporate literature. This is particularly true with financial metrics that are not
suitable for studying publicly funded institutions.

2.2

School mergers

In the literature of mergers, non-profit organisations and especially schools have
been studied comparatively little compared to business mergers, and this area needs
more knowledge (e.g., Luft and Shields, 2003). The topic has been studied around
the world (e.g., Australia, England, USA, China, Norway and Sweden) from different
perspectives (e.g. Harman, 2000, Hatton, 2002, Johnes, 1996, Kyvik, 2002
Sarafoglou and Haynes, 1996, Throsby, 1984 Yuzhuo, 2007) and also in Finland, but
there are only few in the field of vocational secondary education.
School mergers are forecast to continue and are known to occur in the coming
years. The Finnish Government decided in 2012 to further develop the education
institutions network, in particular with regard to vocational upper secondary
education and training (VET), with the goal of completion by 2017 (MEC /
32/531/2012). The next government, which began its work 2015, decided to
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continue its predecessor's reforms, with the intention of changing vocational
education and training in many ways. The intent in this reform is to restructure
education and at the same time cut funding. There are plans to cut funding for
vocational education and training during the years 2015 – 2019, by a total of 248
million euros (Valtioneuvosto,2014). That amount represents 24 000 study places, 3
900 teachers and 105 000 weekly instruction hours (Rutonen, 2016). Calculated from
the 2016 state budget for vocational training (1340.7 million), we are talking about
an 18% cut, which is a truly significant sum of money. The education reform means,
in addition to the above-mentioned, the further development of the education
provider network (reduction in the number of providers) and renewing the content
of qualifications structures and the application procedure.
There has been a lot of discussion in Finland about the need for increasing public
sector efficiency, and certainly also the need to improve the efficiency of school
operations. In addition to mergers, ways to do this would include developing school
processes. Society should achieve more per euro spent in education. One should do
the right things in the right way, at the right time, at proper quality and at the right
cost. These are the principles behind Lean methodology, which is based on the
production philosophy of the Japanese company Toyota. The key idea is that all
functions that do not produce added value for the customer are unnecessary and
should be removed (Womack et al., 1991). In Finland, two studies were published
which were interesting regarding this study: Aaltonen, Kirjavainen, Moisio &
Ollikainen, 2007 and Ollikainen, 2007. These studies dealt with or touched on the
efficiency and productivity of vocational secondary schools. Also the Räty & Kivistö
2006 study measuring productivity in universities is related to this study. The
opposite of effectiveness, ineffectiveness, is probably quite common in the
education sector, and Hanushek, 1986, has divided the reasons for ineffectiveness
into two parts. First, the decision-makers do not have complete information of the
educational process or of the most efficient use of the input, nor do they have the
information needed to comprehensively form the function describing product
technology. Secondly, decision-makers may not have motives to maximise the
amount of outputs or minimise costs.
What then could be the benefits of mergers to owners (or to education providers
in the world of vocational institutions), staff, as well as the state and municipalities?
There are many viewpoints. Sharing knowledge is seen as one of the major potential
factors in creating value. From a strategic point of view, school mergers have a
complementary role because the customers are the same, but schools search for new
products (fields of study or fields of vocational education) to complement the
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existing ones. From the same point of view, schools should have the resources to
allow for possible changes in the environment (Sirmon et al., 2007). The
development or accumulation of internal resources is necessary because in the
competitive markets, necessary strategic resources may not be available. For
example, if a organisation lacks the required amount of talented leadership, it will
not be able to meet the demands in the changing market (Sirmon et al., 2007). Also,
regarding schools, one would think that the staff specialisations are much better in
bigger schools than smaller ones. On the other hand, in the education sector the
situation may not be so, since the market in Finland is not very competitive
domestically, or even internationally. However, one general argument in the case of
university mergers has been increased global competition (Välimaa et al., 2014), so
obviously the competition is expected to increase, at least in the university sector.
At least in Finland education is desired to be of uniform quality and that is why
e.g. curricula (OPS) in vocational training are nationwide and come from the
Ministry of Education and Culture (MEC) and from the Finnish National Agency of
Education (OPH). Furthermore, teaching staff qualifications are regulated by decree
(number 986/1998). However, the activities of the school management on how to
introduce curricula could lead to either workable or non-workable solutions, so
management capability does matter. In general, when comparing schools with
companies that operate in very uncertain markets that are based on either unknown
or rapidly changing industrial recipes or a variable market demand or a high
possibility of environmental change, schools are not at all in the same situation. The
competition in the sector of schools giving out education based on law is either nonexistent or very limited. The same is true with a competitive advantage of schools.
Companies are forced to react and respond to changes both in their competitors and
operating environments, and in a manner that requires high leadership skills. The
management must be able to identify and implement opportunities offered by the
market and the environment, with a completely different intensity than in the
management of schools. In the field of secondary vocational education, for example,
the authorisations to provide education, including the number of students as well as
financing, all change very slowly, so that their changes are generally known about
two to four years in advance, and thus the school management has plenty of time to
react to changes.
In this study, school production technology refers to the combination of different
resources that schools use to produce their outputs. In the field of vocational
secondary schools, this can mean the quantity and quality of staff, student group
sizes, the number of classroom teaching hours, the equipment and facilities as well
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as different combinations of study programmes. Different study programmes need
very different amounts of the above-mentioned resources, and thus almost all
schools’ production technologies can be said to be different. Two schools with
completely identical production technologies can hardly be found. However, multifield vocational institutions are similar enough for the purposes of this study.
How could the indicators used in M&A in corporates be applied to public sector
schools as organisations? In Finland, schools are usually owned either by the state
or municipalities or joint municipal authorities, although some of them are also
private schools which are owned either by associations, foundations or corporations.
On one hand, they are non-profit entities that may not produce profit for their
owners. This aspect excludes many accounting and finance metrics. Focusing only
on output variables is fair only if the school resources are identical. From the cost
perspective of budget officials, a good school is one that educates at the lowest unit
costs. However, schools are different by both output and input metrics, and the
challenge is to assess their performance in a multidimensional context (Kirjavainen
and Loikkanen, 1998). For example, the student quality and the operating
environment vary significantly between schools and municipalities across the
country. Not all outcomes obtained from education and training appear immediately,
but over a long period of time and in addition, the benefits are cumulative, which
makes it difficult to assess the results measured in a specific point of time. The
students` abilities are influenced by many factors outside of education, which also
make it difficult to find the right metrics to assess the effectiveness of education.
The effectiveness of the education sector and the nature of its inputs and outputs
are not clearly defined, or maybe they are not possible to define, at least not explicitly
(Edwards et al., 1999). In general, mergers are described as unique events even
though in existing studies, they are treated as homogenous events, and are
overgeneralised or oversimplified (Meglio and Risberg, 2010). Anyhow, school
mergers are at least to some extent unique, but in Finland share more common
characteristics than business mergers. Schools’ outputs and inputs are quite similar
in each vocational education sector. To compare country-specific education, one
consulting firm has developed an efficiency index, according to which an efficient
education system is a combination of appropriate salaries, class sizes, and good
learning outcomes. This index therefore measures the entire education system in a
country, and not by individual schools. According to the index, efficiency is a balance
of the three elements mentioned above (Misukka, 2015). Country-specific
comparisons have also been conducted within the EU (e.g. Clements, 2002 and
Agasisti, 2014.). Schools have also been studied and ranked according to their
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achievements by using students' performance in various tests such as PISA.
Alternatively, the resources of schools - usually their costs - have been studied
without an actual link to the outputs. Lastly, schools have been studied both through
the outputs and inputs, and thus it has been attempted to explain and evaluate their
efficiency both in Finland and abroad. Relationships and links between education
inputs and outputs have been studied since the 1960s. In Finland, especially VATT
(Government Institute for Economic Research) published a number of studies
between 2006-2008 related to the efficiency and productivity of education.
Studies conducted on efficiency in Australia and New Zealand were about
schools that are similar to the Finnish Universities of Applied Sciences and thus the
results are comparable (Abbott and Doucouliagos, 2000 and 2002). In both studies,
the result was that all the schools could enhance both their scale and technical
efficiencies. Significant differences between the universities and upper secondary
vocational schools in Finland include the former having a clear research mission,
while the latter have a task to educate people to the labour market, mainly at bluecollar level. Another task upper secondary vocational schools have is that they also
need to develop working life and should work in close cooperation with it. The lack
of a clear research task in upper secondary vocational education institutes will make
this study easier, because one of the output indicators can be omitted alongside the
problems that arise with it. This is also a significant difference between this study
and other studies conducted both in Finland and internationally.
Studies made so far have been largely socio-cultural integration studies on the
implementation of school mergers. Neo-institutionalists are yearning for a micro
perspective on the institutional change in the world of educational institution
(Ezzamel et al., 2012). Schools, especially universities and their efficiency have been
studied for a long time, as such. The first studies date back to the early 1900s
although broader studies began in the 1980s. However, at the time there were still
plenty of problems e.g., with respect to the reliability of the data, and it was not
possible to estimate the traditional econometric production function (Sarafoglou and
Haynes, 1996).
In Finland, school mergers have been studied from the perspective of, among
other things, the building of corporate reputation (Aula and Tienari, 2011),
evaluation (Liuhanen, 2005), subsystems (Saarti and Juntunen, 2011), education
(Ursin et al., 2010), commitment (Puusa and Kekäle, 2013), the impact of
performance measurement (Kallio, 2014), and social justice (Välimaa et al., 2014).
These studies describe the backgrounds of mergers as well as their implementation
phases. In Sweden, mergers have also been studied from the perspective of
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evaluation (e.g., Swahn, 2004). Efficiency studies have been carried out either at
school level or at the individual level.
School mergers have been particularly studied in Australia, where school mergers
began as early as the 1960s, and continue in different waves to the present day
(Harman, 2000). Worthington and Higgs (2011) list 7 studies in addition to their
own. In England, wider school mergers began a little later, in the late 60s and early
70s. Especially in the 70s and in the 80s there was a reorganisation of the school
network when the so-called new universities were formed. Mergers have continued
into the 90's (Fielden and Markham, 1997). Since 1991, educational institutions have
also adopted school reforms as part of the business logic, and introduced new
accounting technologies (Ezzamel et al., 2012). Thus, school reform has clearly
changed the schools’ environment. More recently in the UK, people have also started
to reflect on how many universities they really should have in the UK (Tight, 2011).
This has been considered in relative terms compared to other countries, through
economies of scale, through the geographical locations of the desired universities,
and historically speaking, what the system has been like in the past. There have also
been school mergers in the USA; these have been studied in both the public and
private sectors. Other countries where school mergers have been studied include
Canada, New Zealand, Hungary, Germany, Turkey, China, Japan, Vietnam, and
South Africa. In a broader perspective, school mergers seem to relate to the general
need for intensifying the public economy, which began in the UK, Canada, New
Zealand and Australia towards the end of the 70's and brought with it the use of
accounting as one tool to measure the inputs and outputs (McMillan and Datta, 1998,
Worthington and Dollery, 2002). Within the OECD the efficiency differences in
schools have also been studied, from a perspective of the ownership. The research
was based on the “PISA 2000” study (Dronkers and Robert, 2003). In this study,
one clear result was that private schools receiving state subsidies (governmentdependent) were more efficient than corresponding public schools. Purely private
schools were less efficient than the public schools. The study was based on the
reading and mathematical skills of 15-year-old students and is therefore not directly
generalizable to the field of vocational education and training, but the results perhaps
report something about the impact of ownership. However, the biggest explanatory
factor was the school atmosphere or social consistency. Studies conducted in the EU
have also focused on comparing efficiency of education regarding primary schools
and upper secondary schools in different countries. The first study of such a nature
was the comparison made by Clements in 2002. The main findings were that there
was a significant waste of resources in the education sector and that the most positive
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factors affecting the efficiency were the salaries of teachers and the use of the
Internet and that the GDP had a negative impact on efficiency. Later, Agasisti (2014)
also came to similar results when comparing the efficiencies of funding used for
education. His results confirmed that there is no linear relationship between cost and
performance, and that the countries did not gain efficiency benefits during the study
period of 2006-2009. Similarly, countries did not significantly change from inefficient
ones to efficient ones during this time. Efficient countries remained efficient and
likewise inefficient ones remained inefficient. In individual countries, economic
changes brought by reforms have been studied relatively little since, for example the
economic impacts of the English school reform (LMS, Local Management of
Schools) at the end the of 80's, had not been estimated eight years after the
enactment of the Act (Edwards et al., 1999). According to studies conducted in
Finland, the greatest factors affecting the quality of education in vocational education
have been the teachers' qualifications and characteristics of students as observed
before the beginning of vocational training, e.g., the GPA of elementary schoolleaving certificate (Maliranta et al., 2008, Ollikainen, 2007).
The size-to-cost ratio of higher education has been studied around the world
since the 1920s (Brinkman and Leslie, 1986), so the issue in question is not very new.
Similarly, the impact of school resources on student performance has been studied
since the 1960s. One way of improving the productivity brought by the economic
pressures is the student to staff ratio, which has also been studied to some extent
(McDonald, 2013). Economies of scale are expected from school mergers that form
an institution in which the size and scale have grown. It would be interesting to know
to what extent greater value for money is then achieved, to what extent savings in
government spending are reached, or to what extent institutional financial benefits
are received using this policy focusing on the economies of scale (Patterson, 2000).
One of the most common reasons for the planning and implementation of school
mergers has been the reduction of educational institutions, and thus reducing the
cost of financing. However, empirical studies show that mergers have been
expensive, and that the savings amount is often overestimated (Välimaa et al., 2014).
The growth in the size of institutions is expected to lead to released resources
through economies of scale, that could be used to improve the quality of outputs.
There is little empirical evidence in literature for this kind of cost savings (Tirivayi et
al., 2014). According to statistics from the OAJ (The Trade Union of Education in
Finland), only 60 cents per euro invested in education goes to teaching, while the
proportion a decade ago was 10 percentage points higher. As a result of increasing
efficiency, some core activities in education have been reduced and the
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administration increased, which has not been purposeful (Misukka, 2015) and which
does not, of course, increase the efficiency of schools. The expansion of
administration strongly weakens efficiency. Other factors deteriorating productivity
in the public sector are high staff turnover rates and underdeveloped computer
systems (Aaltonen et al., 2009).
Three types of key institutional logic in schools have been found in literature; 1)
business logic, 2) management logic, and 3) professional logic (Ezzamel et al., 2012).
Of these, business logic represents the allocation and budgeting of resources
(business methods and justifications); the management logic represents the
democratic and bureaucratic hierarchical management processes, as well as political
responsibility; and the professional logic represents the standards, expertise and
teachers' practices as members of the profession.
Studying the economy of schools is also a three-branched way. The first branch
is focused on the demand for education, the second on expenses and on whether
institutions are organised and working effectively, and the third on quantity and
quality maximisation with the constraint of cost (O'Connell and Perkins, 2003).
Researchers of the first branch have considered the significance of price elasticity of
demand, as well as the importance of human capital investment returns. Due to the
education system (as in Finland education is free at all levels), these questions have
not been very relevant in Finland. Researchers of the second branch are interested
in the increasing costs of schools and the production function in general. This study
can be located on this branch because mergers pursue economies of scale, and
among other things it is very much related to the production function, its forms, as
well as production technology. Researchers of the third branch have been bothered
by the absence of a clearly defined theoretical model.
From a process perspective, the post-mergers of schools are divided into four
phases: 1) getting-together, 2) getting-acquainted, 3) getting-to-work and 4) gettingthe-work-done. Similar steps have also been found in other mergers concerning
firms providing professional services (Löwsted et al., 2003). Another way to divide
the implementation of school mergers is how institutions approach the merger
process. Some of the institutions "haste slowly" with many years before real change
takes place, others implement changes quickly so that the rationalisation should be
fast, and some will see the merger as an opportunity to expand in a rational manner
so that the most-willing partners merge first (Kavanagh and Ashkanasy, 2006).
Modelling the behaviour of non-profit-making institutions is difficult because, a)
the adaptation of conflicting goals of several decision-makers impedes the modelling,
and b) because of the multidimensional nature of schools’ products, their quantity
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and quality are difficult to measure (O'Connell and Perkins, 2003). The fact that
Finnish legislation limits competition between schools - the benefits of the
restrictions are seen as being greater than its adverse impacts - will also somewhat
affect one of the objectives in this study, i.e., the evaluation of efficiency. However,
this can also be seen as a challenge as to find the measurable factors that encourage
schools to use their resources efficiently.
The economic point of view is seen as somewhat limited when examining school
mergers (Curri, 2002), but for example Kyvik (2002) has studied the economic
effects and he also stresses the need for the necessary financial resources in the
implementation of school mergers evidenced by several studies. Similarly, among
others, Worthington and Higgs (2011) studied the economies of scale in Australian
universities, as did Brinkman and Leslie (1986) through studies conducted within the
last 60 years. In their studies, McMillan & Chan (2006), as well as Kempkes & Pohl
(2010) compared the use of stochastic and non-stochastic methods of calculating the
efficiency of universities. A relatively early study related to the use of a multi-product
model in 329 universities located across USA was made by defining the function of
total fixed costs in relation to the results (Koshal and Koshal, 1999). The impact of
the budgeting process on institutional change in England and Wales has also been
studied as part of the school reform process that began in 1991. For example, how
schools were able to control their budgets and expenses (Ezzamel et al., 2012).
Patterson (2000) consolidated 16 studies on how economies of scale and scope have
been realised in school mergers, considering cost factors and the cost-size ratio in
relation to the strategic effects.
The qualitative approach to school performance measurement is not without
problems either. It was found in two studies comparing upper secondary schools in
Finland that high schools are difficult to compare with each other and that they
cannot reliably be ranked according to their quality (Kirjavainen, 2009, Kortelainen
et al., 2014). Quality was measured by the so-called value added, which refers to the
high school´s effect on its students' educational success. The better a student
performs in their matriculation examination as compared to their comprehensive
school leaving certificate, the higher the value added is. By this indicator, the
difference between the best and worst high school was one grade in the matriculation
certificate, which is a significant difference. However, the differences between
schools were mostly so small that ranking the schools was not statistically
meaningful. Similar results have also been obtained in the USA, Sweden and China
(Kirjavainen, 2009). In addition, one of the problems detected in the study of
Kirjavainen was the fact that the comprehensive school leaving certificate grades are
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not comparable between different comprehensive schools. The student-staff ratio is
used as a representative of quality, and organisations are working towards a smaller
ratio. However, it is easy to manipulate this ratio, and so the use of it as a quality
indicator is not problem-free, even though in many countries it has played a major
role in defining external university rankings (McDonald, 2013). In the short term,
schools will be able to achieve economies of scale by reducing their quality and by
increasing their quantity, but in the long run, the quality of the outputs of teaching
and research also affects the schools’ cost structure, and thus is a vital determinant
to economies of scale, although in Tirivayi´s study the omission of quality did not
affect the optimum size of schools very much (Tirivayi et al., 2014).

2.2.1

Reasons for and objectives for school mergers

In English-speaking countries, this subject has been approached, e.g., through the
reasons for the benefits of and the requirements of mergers. Regardless of country,
the reasons for school mergers have been the reorganisation or fragmentation of the
institutional network, the lack of financial and academic mobility, low efficiency and
quality problems, the concern of whether schools are working at the best possible
level of cost-efficiency, as well as improving students' range of choice. In addition,
many schools were seen as insufficient in their level of cost-efficiency, mainly
because of their small size (Hatton, 2002, Abbott and Doucouliagos, 2003, Harman
and Harman, 2003). In the UK, the key factors for mergers have included academic
competition / reciprocity, strategic orientation, the desire to be the main provider in
the region, the improvement of the portfolio, and access to new markets. Economies
of scale and cost-efficiency for the survival of united partners, and a hint of
economic difficulties came second (Patterson, 2000). One of the reasons for the first
school mergers in Australia was the fact that they wanted to significantly increase the
number of students due to the increased demand for education and training. In
addition, the rate of the cost increase of special services, such as laboratories and
libraries, was faster than general cost increase, and at the same time there were many
fields of science that had become more resource demanding. They also wanted to
educate students rather in multi-disciplinary than single-disciplinary schools (e.g.
Worthington and Higgs, 2011). The opposite was behind the mergers in South
Africa, where the scarcity of students in some schools was seen as the reason for the
need to merge schools (Hay and Fourie, 2002). Afterwards in Australia the causes of
school mergers in the 1990s were, among other things, increased competition and
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the need for better performance in schools. This was due to reduced funding in
dollars per student, a massive increase in the number of international students,
increased infrastructure costs and awareness of the requirements of students, local
authorities and other stakeholders. At that time, the key objective in publicly funded
universities was public accountability (Worthington and Lee, 2005).
Some of the reasons for voluntary mergers include the fear that otherwise the
government might dictate the restructuring terms, and the preservation of
institutional independence (Curri, 2002). The United States has set a target to achieve
the world's highest rate of college-level education, having identified four factors to
achieve this objective by 2020. These factors include: expanding access to postsecondary education; making education less expensive for families and students;
improving the quality control of schools; and achieving better accountability (Liu
2011). Also, in England high-quality education is seen as a key element of national
competitiveness (Edwards et al., 1999). In Australia, other methods have been for
example the abolition of the binary system, bringing back tuition fees, the
reorganisation of research funding, and increasing the number of students in schools
without increasing funding (Abbott and Doucouliagos, 2003). In Germany, too,
economic reasons had led to efforts to increase the efficiency of schools. There, the
proportion of money spent on education from the total state budget has decreased
from 6.6% in 1975 to the year 5% in 2003, while at the same time, the number of
students has more than doubled. Many German states have introduced tuition fees
(Kempkes and Pohl, 2010). Commercially oriented schools can merge with other
schools for strategic reasons, for example to expand abroad, to expand their
educational supply/portfolio, or to get valuable real estate (Teerikangas and Joseph,
2013). The decrease in state funding has resulted in larger student group sizes in
several countries, such as the USA, the UK, Canada, Australia and the United Arab
Emirates, as well as in some European countries. Although group sizes are seen as a
key factor of student success, one may learn something from Asian countries, where
despite large group sizes, students have been successful in international tests
(McDonald, 2013). Looking only at group sizes will not give us the whole truth, but
rather that we should at the same time also look at the number of contact hours per
course. In Finland, at least in the sector of vocational upper secondary education and
training, the number of contact hours has since the 1990s been reduced continuously
(OPH reports). In my opinion, this has at least as much impact on the quality of
teaching and students’ success as the group size does. So far I have not seen studies
concerning the reduction in the number of contact hours. One can also ask whether
school mergers aim to improve quality, or only to preserve it, so that the quality may
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not need to be measured at all. However, for example in Finland, attempts to
increase the completion rate (how many students will pass the education) have been
made. Good learning outcomes are a better indicator of quality, but uniform and
mutually agreed metrics to measure these outcomes in the field of vocational
education seems to be difficult. Sometimes, alternative co-operation between
schools, such as a consortium-type joint teaching and the organisation of resources
and research etc. may lead to cost savings in operations, excluding the economic and
social costs of the merger process. This is because managing larger institutions
requires more resources and skills (Patterson, 2000).
In many school mergers around the world, schools of different education levels
merge to form one new higher-level education institution, usually a university.
Likewise, in the 1990s in Finland, when the Universities of Applied Sciences (UAS)
were created, there was no discussion about their right to grant degrees equivalent
to a master’s degree. But in the early 2000s, the UAS field began to openly talk about
its goal to grant such qualifications. However nowadays, the Ministry has granted
that license and it is through this the UAS sector has moved even closer to the
university sector. In contrast, vocational upper secondary schools do not have any
research obligations in Finland, unless goals related to the development of working
life are counted as such. This has admittedly become less important through changes
in curricula in the 2010s. It can be said that in practice, vocational schools no longer
have an obligation to develop working life.
The above-mentioned general objectives of school mergers are divided into even
smaller sub-objectives (Kyvik 2002), such as the desire to create bigger and stronger
study programmes, to enhance staff cooperation in various study programmes, to
create a common educational culture, to provide students with the opportunity to
combine different subjects in a new way, to create better possibilities for
organisational changes and for the development of new courses, to improve the costefficiency of schools, libraries and IT services, and to improve administrative
services. The advantages that are sought by mergers have included a structure to
better support a more flexible personnel policy, improved student services and a
greater flexibility in course choices as well as an increase in efficiency and
effectiveness. Greater efficiency would lead to a greater number of students at no
additional cost. Eliminating overlapping functions and allowing a more intensive use
of equipment and services would achieve an administrative cost-efficiency. In
Norwegian schools, cost savings are sought through economies of scale by reducing
the cost per student and by using the administrative staff and premises more costefficiently. Kyvik, (2002) emphasised the weaknesses of the underlying causal model
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as follows: Both the economies of scale and improving the quality of teaching and
research, and secondly, changes in the organisational structures, the physical location
of personnel and a positive impact on the educational programmes of cooperation
are all models that can be debated for and against by theoretical arguments. In
addition, empirical results from causal models are subject to ambiguous
interpretations.
Previous studies do not give a clear picture of the superiority of large schools in
regard to teaching and research. Secondly, changes in the formal structure of an
organisation do not necessarily lead to the expected changes in people's behaviour.
In addition, theoretical arguments and empirical studies do not unequivocally
support the achievement of economies of scale in larger schools (Brinkman and
Leslie, 1986, Kyvik, 2002). The reason for this is that size has two kinds of opposed
impacts to cost level. An increased size tends to decrease costs through economies
of scale, but on the other hand larger schools are more complex than the smaller
ones and require more resources to coordinate and control the various functions.
However, in economic terms, it appears that it is cheaper to expand existing schools
rather than set up new ones (Tight, 2011). Another reason for the differences is that
the larger schools are often located in or close to city centres and they have higher
wages as well as more part-time students (Brinkman and Leslie, 1986).
The reasons for school mergers around the world have been very much the same
as those put forth in the Finnish school mergers. This is not surprising per se, as
mergers seem to have been a trend in the world (Kolev et. al.,2012), at least since the
1960s, and Finland has been following this development. When planning school
mergers in Finland, the Ministry has emphasized that the objective is to strengthen
the vocational institution network. This is achieved by forming large and strong
enough schools that are capable of appropriate and efficient use of resources (MEC
1/502/2006). Strengthening the schools’ service capabilities and operational
productivity was also mentioned as one of the main objectives (MEC 9/502/2007).
Further, in 2009 (MEC 5/500/2009) it was emphasised that the new school network
must be able to respond to global challenges, as well as professional and
demographic changes. Similarly, the importance of organisationally and financially
strong schools was also emphasised, as well as was increasing the effectiveness and
efficiency of education. The 2012 plan also anticipated a decrease in the number of
students (a decrease of about 8000) by 2016, as well as creating an education
guarantee. This means that every comprehensive school leaver should be guaranteed
the possibility to continue their studies through entering high school, vocational
education, apprenticeship, workshop, rehabilitation or in any other way. At the same
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time, the point is to encourage the sharing of facilities, support services and teacher
resources. The organisational conditions of education providers as well as their
structural development are estimated through indicators that help provide a reliable
and comprehensive picture of a school’s effectiveness, quality, and efficiency (MEC
32/531/2012). Starting in 2015, the government has outlined a new model of
funding for vocational education and training. Its fundamental elements are the
primary-, performance-, effectiveness- and strategy-based funding. The share of
primary funding would be substantial (50%-70%), the amount of performance
funding would depend, among other things, on the number of vocational diplomas
and qualifications and the number of units, as well as on the quality of education.
The amount of effectiveness-based funding would depend on reaching further
education and integration into working life. So far, the strategy-based funding
elements have not been determined with certainty (Rutonen, 2016).
In Finland, school mergers initially seem to happen quite moderately on paper.
All schools involved in the merger, as well as all their operations, will remain as they
are, which is probably due to the fact that mergers are treated as business unit
transfer. It means, among other things, that the whole personnel will be transferred
as so-called existing employees to the new organisation, which results in overlapping
in many functions. A new position is sought for the principals of all schools involved
in the merger. The same happens for other persons representing shared functions,
even if the new institution could survive with a smaller number of staff. Only over
the years do the institutions start to consider e.g. the transfer of operations to one
site, or at least fewer sites than before the merger. In this case, materialising the
interests of different stakeholders in the merger will also be moved into the future.

2.2.2

Indicators of economic and other benefits

Different schools of thought use different performance-based questions, levels, and
methods of analysis. Financial economists rely on short-term time horizons and the
ability of the stock market to express the company's value. Industrial economists, in
turn, will avoid these, and instead use metrics related to production and accounting
when investigating performance (Angwin, 2007). Similarly, accountants understand
costs differently than economists do. Costs have a wide variety of divisions; there
are direct and indirect costs, costs dependent on variables and fixed costs, etc.
(Suomala et al., 2011). Size-cost ratio is often discussed when talking about either
direct or total costs, and these are typically calculated on a unit basis either in average
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or marginal costs (Brinkman and Leslie, 1986). Especially in comprehensive schools,
performance is measured through achievements in reading, writing and math skills
(e.g. the PISA study).
In measuring, the problem is often that people begin to act in accordance with
the indicators and may not do the right things. Measurement, reporting and the use
of the measurement data captured will often remain a mechanical and superficial
exercise. In measurement, one should be focused on being narrow, and on
measuring the most important things. Reports should be interpreted critically and
reflectively (Suomala, 2013). Output indicators must capture the most important
aspects of the service provided, which, in the case of schools, could for example be
the number of students or the number of instruction hours. What schools are
producing and what students are consuming is not easy to measure. For example,
teaching is a product, which is consumed together, and to which schools sell seats
by granting the experience of teaching (O'Connell and Perkins, 2003). On the other
hand, as already stated above, in M&A literature, one of the problems that has been
experienced is studies made by overly concise metrics. Including a wide variety of
indicators in the assessment of mergers has been proposed to solve this problem
(Thanos & Papadakis, 2012). The choice of suitable indicators is especially important
in examining complex phenomena, such as mergers (Schoenberg, 2006). Problems
in examining school mergers in particular are caused by traditional ambiguity and
establishing the size-cost ratio: determining costs and economies of scale,
determining relevant time horizons, and the fixed levels of other factors (Brinkman
and Leslie, 1986, Patterson, 2000).
All school mergers are expected to produce economic benefits, which are referred
to as, e.g., cost efficiency and economies of scale. What kind of indicators should
then be used to measure the cost efficiency of non-profit organisations? After all,
according to the general theory, the pursuit of profit maximisation does not fit with
the educational system due to, among other things, that outputs are measurable in
non-monetary terms. In Finland, schools operate in quasi-markets where the state is
the main financier of education, and also regulates, e.g., the number of accepted
students, as well as controlling the funding; but does not itself produce services to a
great extent. Thus, in this kind of market, minimising costs might be better used to
indicate the efficiency and effectiveness when it comes to the use of resources and
their obtained outputs. This should be especially the operations financier’s point of
view. In the micro theory of classical economics, it is often assumed that the
decision-making unit, e.g. a school, operates efficiently. In particular, it is expected
of the school to allocate available resources such as money and labour, in a way that
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makes it impossible to increase outputs without increasing inputs. On the other
hand, one could think that by modelling school operations, the only input could be
money, because that is what allows schools to acquire other factors of production or
inputs. School are therefore assumed to use their inputs as effectively as possible. In
real life, however, it has been found that this is not the case due to several reasons,
which will be discussed later. In general, efficiency describes how well a school can
change the available resources into the desired outputs. Defined like this, the most
efficient school is the one that can produce the maximum output with the given
resources.
Because Finnish schools’ inputs, such as funding, and partly also labour, can be
assumed as being given, at least in the short term, it is reasonable to also consider
the output-oriented perspective. However, it is outputs that the government
measures, and the inputs do not change very much in the short term. This would
mean that schools seek to maximise their outputs starting with the given inputs.
Schools, therefore, combine the factors of production (labour and other inputs) to
provide outputs in the form of teaching, research, and other services. From an
output perspective, efficiency is defined as the relation of the school´s detected
output, which it would reach at the given level of inputs, to its maximum output.
According to Johnes J. (2006), this maximum output must be estimated using the
production function. For this study, output maximisation might be better suitable as
a starting point than the minimization of costs. However, the problem in Finland is
that the National Agency of Education determines the number of students in
schools, according to which the schools then receive funding. In a sense, both the
inputs and the outputs are given. Each of the aforementioned ways of examining
schools can be considered somewhat problematic, because schools can hardly affect
either of the factors mentioned above.
Figure 5 plots both the abovementioned ways of determining the relationship
between outputs and inputs (Kirjavainen, 2009). In both cases, the default is constant
returns to scale. The left side represents a situation where the inputs are minimised.
The school uses two inputs (x), to achieve one output (y). In this case, the curve
CAD describes the best possible combination of inputs to obtain the given output.
Since this curve defines the production technology at a minimum input, the curve is
called the efficiency frontier. Points C, A and D are technically efficient and points
above the curve are inefficient. The line Z-Z` represents the cost minimising
production technology. Point A is thus also cost efficient. Instead, point B is
technically inefficient because it uses more of both inputs in relation to the efficient
ones. The input-oriented technical efficiency can be defined in point B as the ratio
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TE = OA / OB, which has a value from 0 to 1 depending on the distance of the
point from the efficiency frontier. Naturally, the value is 1 on the border, wherein
the technical inefficiency is 1-TE. The right-hand side represents a situation in which
the output is maximised by keeping a constant input. By default, the school produces
two outputs (y) with a single input (x) and experiences its production possibilities on
curve PP ‘. The technical efficiency TE at point F is defined as the ratio OF / OG,
and the inefficiency is 1-TE. The line RR' describes those output combinations in
which the cost is the same (= iso revenue line). Point T is both technically and
allocatively efficient. Since the income in point G is the same as in point T, allocative
efficiency can be defined as the ratio OF / OB.
Basically, the cost function of schools can be proved from their production
function. Giving estimates to the latter and using suitable assumptions from factor
prices gives the possibility to prove a corresponding cost function. Due to the
imperfect factors of the production market, it is still quite difficult to define the cost
function. For this reason, among others, the cost function is generally defined
directly from the accumulated costs and output data. Experience demonstrates that
the best results are obtained by using the total cost as a dependent variable and by
comparing the outputs against them (Throsby, 1984). Academic reputation has also
been identified as an important factor in explaining changes in the average total cost
(Koshal and Koshal, 1995). Good reputation has also been found to make financial
benefits possible, because reputable schools may raise their tuition fees (O'Connell
and Perkins, 2003). According to their study concerning Liberal Arts Colleges, in the
US reputation depends on good students and costs, not so much on tradition and
endowment. In Finland, schools (none of which collect tuition fees) with good
reputation get better applicants and thus perhaps more talented students. This will
naturally benefit schools. The costs at least in higher education are a function of
many factors, including technical requirements and pedagogical processes. In
particular, the understanding of pedagogical process and the difficulties involved in
measuring outputs means that cost studies should be interpreted with care
(Brinkman and Leslie, 1986).
In literature, productivity is generally defined as the ratio of outputs to inputs, so
that both can also be weighted. For example, the market prices of outputs and inputs
can be used as weight coefficient if they are available. In measuring productivity, we
are interested in changes in productivity over time, or in productivity in relation to
other reference units. One of the problems concerning schools is the fact that the
market prices of the outputs are not available in Finland (Loikkanen & Susiluoto,
2005). Productivity can be improved in two ways: either by increasing the outputs
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gained from the inputs, or by producing the same output with a smaller amount of
input. The comparison between detected productivity and the estimated optimal
productivity can also be used. Productivity is also defined as an index, where the
output index is divided by the input index. In that case, it is assumed that one lives
in a world where there is no inefficiency.
Figure 5.  The concepts of technical and cost efficiency

Efficiency, in turn, is defined as a comparison between the observed value and
the optimum value, using both outputs and inputs. For exsample, the efficiency of
work would be the ratio of output/employee, and the use of capital would then be
the ratio of capital/employee. Productivity and efficiency are, therefore, related to
each other, but mean different things. However, there are a number of problems
with the simplified ratios. Among them, it is impossible to identify the institutions
with the best practices, because it is unlikely that all ratios would point to the same
institutions. Secondly, if the ratios point in different directions, it may be difficult to
decide in advance to which ratio the greatest weight should be given when comparing
institutions to one another. The third problem relates to the fact that traditional
indicators do not allow institutions to recognise the sources of inefficiency. (Diacon
et al., 2002). Efficiency is often examined by means of the production function,
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which describes the maximum return that one can obtain from the available inputs.
At the same time, it describes the various interdependencies of production
technology. The cost function, in turn, gives the minimum costs for a given output
produced with specified input costs. It is currently sought to avoid the above
problems by using the so-called frontier efficiency methods (Diacon et al., 2002).
The efficiency of schools can be divided into three different factors. Technical
efficiency refers to the relationship between the observed output and the maximum
output by given inputs. When cost efficiency is discussed, input prices are also
included, and when discussing allocative efficiency, also the revenues are included.
It is also assumed that the technical efficiency will be considered and that the output
is produced by revenue maximisation. In efficiency, it is often assumed that the
growth of inputs gives the same growth of outputs (=CRS, constant returns to scale)
(Kirjavainen, 2009). The school can either minimise inputs or maximise outputs, and
depending on that, one will get different efficiency boundaries using different
research methods. Perceiving allocative efficiency on the basis of empirical data is
difficult, so this study will focus more on cost-efficiency, which is understood as the
ability to produce given outputs at the lowest possible costs.
According to a strong simplification, in which schools produce only one product
(y) with a single input (x), the efficiency frontier can be described by the figure below
(figure 6) (Kirjavainen, 2009). It describes both constant (line OG, crs) and variable
(curve BCDE, vrs) returns to scale, in which the above-mentioned line and curve are
the efficiency frontiers. The points also describe the schools that produce the output
Y with the input X. Point C has the highest productivity in terms of efficient
production technology, since it is on the line OG. Points B, D, E and H are
inefficient since they are located below the line OG. Point C would get the efficiency
number 1 or 100%. For example, point H should get an efficiency number that is
calculated relative to resources used in point C that is Xn / Xh. In the case of variable
returns to scale, points B, C, D and E are all efficient, and only point H is inefficient.
If the output is given, it is seen from the figure 9 that the efficient use of input in
point H would be at point M, and thus the technical efficiency number in point H is
obtained as the ratio Xm / Xh. This case could also be described in terms of
declining returns to scale (Banker et al., 1984). In this case, by assuming variable
returns to scale, one can get more efficient decision-making units, than when
assuming fixed returns to scale. Assuming VRS, the efficiency scores are typically
higher or equal to the CRS assumption. This is of importance in analysing efficiencies
in different schools, because this allows a different number of efficient / inefficient
decision-making units (schools). Which one is then the more realistic assumption in
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real life? This is difficult to say because it depends on so many different factors (e.g.
on production technology). In the case of mergers, these factors could still change.
On the other hand, using either method, all schools are treated fairly, because the
choice of production technology, for exsample, will impact the available synergy
benefits.
However, because inefficiency occurs, one should treat changes as changes in
efficiency and as technical change (Worthington and Lee, 2005). As a concept,
efficiency illustrates the efficiency of the production process at the given factors of
production. A school’s operating is efficient, if the school produces the maximum
number of products with the available resources and uses the best possible methods
of production. And, at the same time, it helps the rest of society succeed. Efficiency
studies made in OECD countries usually define efficiency in the public sector as the
cost per unit of output. The measurement of efficiency thus requires quantitative
information on the costs (or physical inputs) and outputs. In an ideal situation, a
requirement would be an accumulating accounting system that would collect
information on costs instead of cash flows. Outputs should similarly be measured
both quantitatively and qualitatively (Curristine et al., 2006). Since in the case of
schools, the costs quite well represent the inputs and are well documented, it opens
the opportunity to explore their cost-efficiency (McMillan & Datta, 1998).
In the long run, all inputs will change. In Finland, the reduction in school funding
in the 2010s (and sometimes before that) has forced schools to think about how to
manage all the tasks they have been given, and to consider different options on how
to improve their efficiency. In which case, both the above-mentioned perspectives
are valid. In the case of school mergers, one has also to ask, what is the economic
motivation of schools to merge. Schools will receive the same amount of money per
student regardless of mergers. Why merge (unless under the pressure of the Ministry
or the National Agency of Education: which means some degree of change in the
operating environment), if schools get the same income without merging? Therefore,
the state should perhaps reduce unit prices every now and then to bring change in
the environment, in which case schools themselves should look for merging partners
and thereby try to obtain economies of scale. This is how the situation has in fact
been like in Finland during times of recession, when unit prices in schools have been
reduced, or index increases have not been made. This should have led to merged
schools doing better than in non-merged schools. However, schools in Finland are
competing for good students and result-based funding, which is probably also one
of the future incentives to be efficient.
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Figure 6.  Efficiency frontiers as a figure

In many countries, the rationale concerning mergers refers to some of the
obvious indicators. The benefits should be received through educating greater
number of students for the same amount of money, by reducing the average unit
costs (economies of scale), as well as by eliminating administrative overlaps, or by
reducing costs by producing products with lower costs (economies of scope), and
by using real estate more efficiently. In the case of schools, the benefits should also
come in situations where the size of schools is increased, but the ratio of production
combinations (study programmes) remains unchanged (Ray economies of scale).
Conversely, it can be said that the diseconomies of scale will emerge by raising input
prices, decreasing incentives, increasing bureaucracy, and by an emerging lack of
specialised resources (Worthington and Higgs, 2011). Typically, schools are also
multi-product companies because they produce a number of different degrees. This
must be considered when analysing schools, particularly when considering the effect
of the heterogeneity of outputs on the costs (Moschandreas, 2000). Therefore, one
has to know whether costs are sensitive to not only the scope of education (size),
but also to combinations of outputs, or perhaps both. Returns of scope happen when
the size remains constant, but the combination of outputs changes. Economies of
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scale happen when all production lines are extended in the same proportion. Then,
there is no reasonable definition of the company´s average costs because there is no
right way to collect the output among many kinds of products. In contrast, using the
marginal cost of each product is useful and makes sense. Ray returns to scale
indicates when the size of the entire institution grows, but the ratio of outputs
combination remains the same, and is thus equal to economies of scale in a singleproduct company. When changes in the institution’s size are related to changes in
outputs, the phenomenon is known as product-specific benefits (product specific
economies) (Lloyd et al., 1993, Moschandreas, 2000).
Regarding higher education, the issue of economies of scale has been discussed
for almost 100 years (Brinkman and Leslie, 1986, Koshal and Koshal, 1999).
However, schools have characteristics that make the measurement of their
performance problematic. They are non-profit organisations, not all output and
input prices necessarily exist, and schools produce a range of outputs from many
inputs (Johnes, J., 2006). Brinkman and Leslie (1986) argue that economies of scale
include several ambiguities. First, the entire definition of the economies of scale is
fuzzy. However, many studies measure it by the ratio of outputs to inputs (the
average cost). Secondly, the separation of long-term and short-term cost is
sometimes difficult – after all, economies of scale is a long-term calculation. Thirdly,
they list the variables that are constant when estimating the relationship between size
and average costs. As a final problem, they raise the difficulties in interpretation,
because the economies of scale can be of technological, allocative, financial, or
regulatory nature. In principle, the question is not about the independent effect of
size to unit costs, but about whether bigger institutions use less money per student
than the smaller ones.
School systems in different countries also differ from each other and a direct
comparison of the results of research carried out in different countries is not always
very fruitful. For example, there were no private universities in Australia before the
end of the 1980s and their costs differed significantly from US university costs, but
were similar to British universities (Lloyd et al., 1993). Similarly, considering quality
and non-educational outputs of the efficiency indicators is problematic
(Worthington and Lee, 2005). Perhaps for this very reason, remarkably little is
known about productivity in Australian schools, and even less is known if increases
in productivity are due to increased efficiency, improved technology, or both
(Worthington and Lee, 2005). It has quite obviously been stated that by letting group
sizes increase, the returns to scale are achieved, and that the group size influences
costs and that this should be noted when constructing the cost function. The same
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study also found that the impact of larger group sizes on quality could not be
investigated with the chosen indicators (Nelson & Hevert, 1992). In his study,
McDonald (2013) examined the student-staff ratio in terms of impact on the quality
of schools from three perspectives: 1) students' learning outcomes, 2) staff workload
and their well-being, and 3) the reputation of the organisation and funding. He
argues, referring also to other research, that a high student-to-staff ratio has a
detrimental effect on both students and teachers and in addition also on teaching
and learning in general. This is due to, among other things, that in larger groups,
teachers face more difficulties in personalising their teaching, in keeping the students'
attention, and in allowing team working among the students. A high student-to-staff
ratio has, in his view, a negative impact on the quality. And, of course, opposite
results are also somewhat present, particularly in the university sector, where the
explanation is that university students can study independently.
What then could be the value drivers mentioned in business literature in the world
of schools? What are the factors that create the most value, and what are those that
should be avoided (value leakages)? If one desires to achieve cost savings by
eliminating overlaps, one must investigate what the biggest cost items are, which in
the case of schools are personnel costs. Typically, in Finland more than 60% of all
costs are personnel costs (OPH reports). Other savings can arise from more efficient
use of shared resources, such as IT support, administration services and real estate.
The target amount of cost savings should be achieved within a specified target time.
In mergers of educational institutions, it is unlikely that obtaining new technologies
is sought, or that there is fear over changes in key personnel, both of which are
causes and concerns in business mergers (Very and Gates, 2007).
When discussing costs, one has to distinguish between short-term resources,
which can often be almost fixed, and long-term resources, all of which are variable.
From a solely cost point of view, direct costs are short-term indicators, and indirect
costs are long-term indicators. Many empirical works have failed to unequivocally
verify the traditional cost hypothesis of a company's long-term and short-term
average cost curve being U-shaped. Also, L-shaped curves have been put forth, but
it does also not have unconditional support (Brinkman and Leslie, 1986). The main
reason for the lack of a consensus is that the shape of the multi-productive nature
of business has not properly been clarified (Moschandreas, 2000). In general,
however, an assumption is made when forming schools’ cost functions, that outputs
should comply with the U-shaped curve, and sometimes, one also assumes that the
average total costs follow a linear relationship with quality factors, which is measured
by two factors. The first is a scholastic aptitude test, and the second a reputation
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index (Koshal and Koshal, 1995). In the output-cost figure, schools’ average costs
are usually U-shaped, so that the smallest and largest units have higher relative costs
compared to medium-sized units (Brinkman and Leslie, 1986, Worthington and
Higgs, 2011). However, the variations are large between different schools. Marginal
costs are also found to comply with the U-shaped curve, thus including both the
whole school, and all of its departments (Throsby, 1984). This will lead to schools
being able to obtain significant economies of scale if they can operate at the optimum
point in terms of the number of students. Many studies confirm that economies of
scale are available almost everywhere when calculating the average costs per student
(Brinkman & Leslie, 1986). This finding is also confirmed by my own experience in
the school world, where I noticed the effect of the number of students on the
school's financial performance and on the prerequisites for operation. However, in
Finland it is very difficult to reach the optimum size of schools, because the Ministry
and the National Agency of Education determines the number of students in
schools. To my knowledge, when the Ministry and National Agency of Education
make decisions concerning the amounts of students, they do not take this aspect into
account for several reasons. One such reason is the lack of knowledge regarding the
optimum size and the other is regional policy, which aims to ensure training places
for everyone in as many Finnish municipalities as possible. A Finnish study
concerning vocational upper secondary education and its efficiency observed that
the number of teaching locations (schools) affected the efficiency in a way where the
highest performing schools had fewer locations than the others (Ollikainen, 2007).
However, the result was controversial because underperforming schools also had
fewer schools than the average. This suggests, to some extent, that it would be worth
reducing the number of schools in mergers. In literature, this observation is directly
supported by the idea of rationalising the use of shared resources.
In their meta-analysis, which concerned 12 research selected from 155 studies,
Tirivayi et al. (2014) determined that the optimum size for universities is 24 954
students. By striving to achieve this size through a merger, different sizes of
institutions would receive potential economies of scale from 118% to 952% in
relation to the average size. Small institutions would have biggest advantages.
However, here too, the researchers noted that the results must be treated with great
caution, because the data available had a lot of restrictions (including institutional
characteristics and location affecting the cost-size relationship; and the small sample
size). In addition, by examining the size of universities at the top of the rankings,
they were by no means at the optimum number of students; some were much
smaller, and some were larger. Tirivayi et al. recommend that policy makers around
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the world take note of the cost structure of their own country in determining the
optimum size of schools.
The costs are a function of the outputs (costs = f (outputs)), and outputs, in turn,
are a function of inputs (outputs = f (inputs)). This can be expressed in a general
form as follows (Tirivayi et al, 2014):
TCi = f (S, Xi, Qi, Pi)
In which TC represents the total cost, S outputs (such as the number of students
and research), X external inputs and quality indicators of inputs (institutional
characteristics, student-staff ratio), Q quality of outputs (access points, academic
reputation) and P input prices (e.g. teaching staff compensations). The above
function can be expressed in the general form of a square function, in which case it
would be as follows:


TC = α + ΣαS + 

 +

Σ

+ Σ

+

+ 

In this model, α represents a constant and ε an error term.
So, when the input prices of the factors of production are known, the costs of
the given amount of production can be calculated. On the other hand, the behaviour
and the level of costs varies according to a school's production relation in terms of
two factors. Firstly, according to the background of the characteristics of the
production function (prescribes form of the cost-function) and secondly, according
to the prices the school must pay for their input resources (prescribes the cost level).
Unfortunately, in practice, difficulties in measuring the cost benefits of schools
occur, because the measurement of outputs (such as teaching and research) is
disturbed by also considering quality indicators. In addition, government policies and
the allocation of funding control the mix and level of schools’ outputs (Tirivayi et al,
2014).
The matter can be approached in a slightly different way, such as O'Connell and
Perkins (2003) did. They formed three functions, the first of which describes the
number of students (Q) as a function of price (P) as follows:
Q = Q (P, REP; Z)
Where REP describe the institution's reputation and Z the set of external
variables (e.g. location, tuition, etc.).
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The second function describes reputation (REP) as a function of costs (C),
endowment (EN), top students (TOP) and school age (AGE).
REP = R (C, EN, TOP, AGE)
O'Connell and Perkins’ third function describes the costs (C) as a function of
quantity (Q) and factor price (Pf) assuming a simple form of Cobb-Douglas
technology to this pattern.
C = C (Q, Pf)
One of the problems is associated with the measurement of learning outcomes.
Ideally, the interpretation should include an estimate of the increase in human capital
and the contribution of the current education benefits to students. Since the ultimate
outcome of the teaching process is for a student to graduate, the number of
graduates might be a suitable indicator for teaching. However, it ignores some of the
factors related to the output (e.g. the quality and efficiency) and is therefore
problematic. This problem could be solved by using, for example, the number of
teaching hours or the number of registered students to the courses as indicators, and
possibly by placing weight on different types of students or study programmes
(Throsby, 1984). On the other hand, if the schools’ completion rates (graduates and
enrolled ratio) are assumed to be constant, the number of graduates will be good to
estimate the output of education. In Finland, however, the Ministry and the National
Agency of Education have, in the last decade, emphasised the need for improvement
in the completion rates across all fields of education, and therefore the number of
graduates as an indicator for teaching should be assessed critically: it ignores the
quality. Another problem relates to the interpretation of what the costs of school’s
measure. The costs may not be incurred because of decisions of independent
decision-makers, but rather using the unit prices granted by the financier (in Finland
the government) (Throsby, 1984). Schools, of course, want to spend all the money
they receive, which means that they might be used for irrelevant purposes. On the
other hand, schools also do not want that unit prices decrease in the future, and
therefore they tend to use the money they received. The third problem related to
costs is the allocation of costs within schools. In what manner should one fairly share
common costs, such as libraries, computer support, or administrative costs between
different training units (Throsby, 1984)? This division affects the school funding in
Finland because different study programmes have different unit prices, and schools
can somewhat maximise their funding by allocating costs adequately. According to
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the instructions from the Finnish National Agency of Education, common costs
should be divided in accordance with the matching principle either by the number
of students, teaching hours or in relation to the square metres of real estate.
When measuring cost efficiency by economic indicators three problems, among
other things, come forward. First of all, the output indicators (amount of
instructions, research, etc.) vary from school to school in terms of quality. Secondly,
government policies and funding have an impact on the outputs of schools. Thirdly,
schools do not, at least generally, operate at their long-term production function
equilibrium point. For example, Harman et al. (1985) have tried to solve these by
using four criteria to analyse the data in a case study to measure efficiency. These
include efficiency gains and losses, the impact of educational programmes and
services, the future stability of the organisation, and the views of key groups.
One problem is associated with the studies concerning the selection of the unit
of analysis (Throsby, 1984). The smallest possible unit of Finnish schools would be
the study programme: after that, all the study programmes located on the same
campus, and eventually, the whole school; and lastly, all the schools within the same
education provider. Of course, the available data restricts the selectable unit level.
On the other hand, other factors also contribute to the level at which schools are
worth studying. In this study, schools are studied as a whole at the level of the
educational institution provider, since one objective of school mergers is to have
multi-field schools by combining single- or two-field schools. The study uses costs
and performance data collected by the Finnish National Agency of Education, as
well as their distribution to, among other things, teaching and administration. Also a
problem is the fact that the analysis assumes that the schools are operating in
equilibrium with the long-term cost function. In practice, this is not the situation
(Worthington and Higgs, 2011). It is also assumed in short-term costs that schools
or their units would operate at the minimum of their average cost - or at least near
it considering their size, since in the short-term, size remains constant (Throsby,
1984). Even this assumption can be considered at least doubtful, considering the
above-described use of received funding. One more problem is the determination of
the shape of the cost function. Generally, a third degree cubic polynomial has been
preferred for total costs, (Throsby, 1984), but the square pattern is also used in
estimating the multiproduct cost function (Johnes, 1996), as well as a simple linear
relationship (Lloyd et al., 1993). In building and studying this kind of cost functions,
it has been found that the outputs, and also the quality of the student/staff ratio, as
well as the type of control are all important factors in explaining the fluctuations in
costs, particularly in average costs. It was revealing that the minimum efficient size
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varied in direct proportion to the quality (Koshal and Koshal, 1995). One problem
associated with the use of the linear function is that it ignores the economies of scale
and scope (Lloyd et al., 1993). Perhaps the most frequently used function is the
square-shaped cost function, where, in addition to the constant variable, typically
two to four additional ones are defined.
It is difficult to include the impact of quality on school outputs. Business literature
generally assumes that companies produce deliverables with similar qualities.
However, this is not the case with schools; the quality of deliverables from different
schools is different (Koshal and Koshal, 1995). Typically, student group size has
been used as one of the quality indicators, but what has remained largely ignored,
and what affects quality substantially, at least in vocational upper secondary schools,
is the number of the contact lessons per week, or today, per competence point. In
Finland, in some schools, the number of contact lessons has been reduced
significantly since the 1990s. Whereas in the late 1980s the number of lessons was
generally 38 hours per one course or credit, it is nowadays even below 20 lessons per
equivalent unit of competence (OPH reports).
In the USA, Koshal & Koshal (1999) made an estimation, according to the multiproduct pattern, of 158 private and 171 public universities’ long-term fixed total cost
functions relative to their output. Other researchers had already proposed the use of
a multi-product model because the quality is difficult to measure consistently.
University products were defined as bachelor and master's training, as well as
research activity. It was found in their study, among other things, that fine-tuning
the cost and output ratio is a problem, because the teaching from school to school
varies each year. In addition, schools do not have the same objectives for their
outputs in the sense that different schools do not produce the same kind of
educational levels. Researchers were able to estimate a total costs model, which also
considers the quality of schools using similar objectives. They also used diagnostic
controls on the estimation of the results. However, this function does not reveal
everything of the relationship between the costs and outputs. For example, the
difference in salary costs between schools causes some problems. Diversity comes
from a number of people of different ages working in schools. Typically, more
experienced people receive a higher compensation than those who have just started.
Nevertheless, schools can to some extent control the total costs by varying the
number of students per teacher or staff. Group sizes must also be considered. The
biggest deficiency in a multi-product pattern is that it has no direct analogy to the
average cost concept in a single product pattern. These results were partly
predictable. Average incremental costs decreased while the number of students in
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bachelor level grew or when the amount of research increased, but it was vice versa
at master's levels in private schools. Thus, product-level economies of scale were
obtained. In contrast, economies of scope and Ray scale economies were different
depending on the number of students. The main result of this research was that it is
possible to examine economies of scale and the factors affecting their achievement.
In the schools studied, these benefits were also obtained. Considering this research,
large schools appeared to be more cost-efficient than the small ones. However, as in
other studies, the results of this study were quite miscellaneous. Economies of scale
were either reached or not, or they were achieved in one education but not in the
other even within the same school. Nonetheless, one cannot say anything about the
optimum level of outputs among these 329 schools. However, researchers were
hopeful in this regard, if sufficiently accurate information about the schools is
available.
Another major US study made by Sav, 2004, examined 2189 school's multiproduct cost functions and found that the differences between schools were, firstly,
dependent on whether they were public or private institutions. A second difference
in the cost function emerged between the different institutional levels and missions.
The third distinguishing factor was the geographical area where the school was
located. Ray economies occurred in all private schools, but in public schools it was
limited to baccalaureate & associate levels. The product-level economies of scale
were seen throughout the education sector. Regional differences were significant
outside of major research universities. Sav sums up that the cost structure of higher
education is a complex phenomenon for several reasons, one of which he mentions
as the research outputs and the problems with proxies in measuring them.
Previously, Brinkman and Leslie, 1986, had already found that the biggest economies
of scale are achieved on administrative costs. A three to four-fold increase in the
number of enrolled students resulted in approximately a 34% decrease in the average
administrative cost per student. Economies of scale derived from other expenses
amounted to 16-26%, - the smallest numbers relating to teaching costs. Quite
surprisingly, there was little difference between two and four-year educations. The
sector (private or public) also had little impact on economies of scale, although the
cost differences between similar-sized institutions were typically large. According to
Brinkman & Leslie's observations, also studies not directly focused on the size and
average cost ratio indicate a great potential of administrative costs on achieving
economies of scale. All in all, they argue that the scope at which certain types of
institutions will experience the advantages or disadvantages of scale depends on the
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extent and scale of their study programmes, offered services, paid salaries, and how
they use their resources.
The number of students is only one factor among others, and it is not even the
most powerful, especially in large and medium-sized institutions. In small
institutions, the number of students has a noticeable effect on student-specific costs.
Small single- or narrow-field institutions find it easier to cope with smaller sizes.
Especially in research universities, economies of scale were obtained in support
services, but on the other hand, the extra costs of the merger, e.g., in the form of a
doubled administration mean that only a few (or no) economic benefits will be
achieved (Patterson, 2000). Also, according to Finnish statistics, it can generally be
at all levels of education on which the field of education does have an impact on the
costs. Some fields are more expensive than others. The level of education is also
important, but much less than the field (Finnish National Agency of Education,
2014).
In Australia, outputs have been measured through the quantity of teaching,
research and research training (Carrington et al., 2005, Throsby, 1984, Worthington
and Lee, 2005, Worthington and Higgs, 2011). As indicators, they used the number
of graduates (bachelors, masters and doctors), the value of the national competition
and industry funding, and the number of publications (in points). Also, the weighted
values of the number of students in various training programmes have been used to
obtain a more comprehensive indicator to describe the amount of teaching. For
example, Throsby, 1984, found that the number of students has a significant effect
on school costs; this observation was of course expected. Less expected was his
observation that the distribution of students between various faculties did not affect
the costs much. Education indicators should reflect the quantity and quality of the
service provided. However, the quality as an indicator is problematic due to its
ambiguities and because teaching is a cumulative process. Thus, the studies focus on
the amount, in which case it can be noted that some studies require more instruction
than others. While measuring the amount of teaching using the number of students
as an indicator, the following have been calculated: the number of equivalent fulltime students (EFTS), the number registered in Master's and Bachelor's degrees, as
well as the number of graduated masters and bachelors. EFTS can be further finetuned so that it will consider the different price levels between study programmes.
This gives us EFTSU. It weights the number of students by costs to obtain a fairer
indicator for all. In Australia, it has also been noticed that as institutions of higher
education grow, the unit prices fall. From 1975 to -1986, the size of institutions grew
from an average of 1234 to 3286 students (fte - full time equivalent), and at the same
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time the operating grants per student fell by 12%. Thus, institution size is a
determining factor in the calculation of unit costs (Patterson, 2000). In Australia, a
conclusion was made that it is cheaper to increase the size of existing large
institutions by merging smaller ones to them, or by discontinuing the smaller ones.
At the same time, opinions that educational goals are not achieved in large schools
as well as in medium-sized schools (1500-4000 students) emerged, although it is very
difficult to quantify the quality aspects of the terminology of large-scale production
or benefits (Patterson, 2000). The amount of external funding has also been
considered, as has been the amount of research funding spent during the year
(Abbott and Doucouliagos, 2003, Carrington et al., 2005). Other mentioned
educational outputs have been, among other things, the number of graduates. The
problem is that even those who will never graduate have received at least some
instruction. Similarly, schools in which students enter with weaker grades are less
likely to have their students graduate than those with better grades. Thus, schools
with a lower reputation achieve inferior results. Schools may also lower their
standards to get more students to graduate. Also for these reasons, the number of
graduates is a problematic indicator to the output of education. Therefore, the
number of students enrolled in the schools could be selected as an indicator to
education output also in this study. It is a good indicator in the sense that in Finland,
vocational upper secondary schools try to take in as many students as they are
allowed to, because they want to maximise their revenues in this way. The number
of full-time teachers and researchers and other staff (fte), the number of students, as
well as costs other than salary costs have all been used as inputs. The fourth indicator
that has been used is the amount of working capital, which is a rough estimate of the
amount of equity capital. These indicators also have some limitations, related to the
use of research funding as an estimate to outputs, to measure the qualitative
assessment in money, as well as the measurement of non-educational and nonresearch-stated output. In their study concerning all 36 Australian state universities,
Abbott & Doucouliagos (2003) stated that universities as a whole were functioning
at a high level of efficiency compared to one another. Their goal was to study the
technical and scale efficiency of universities, where technical efficiency meant a
situation in which the school cannot produce more outputs (teaching and research)
with their existing inputs (labour, capital and other resources). Technical efficiency
is, according to them, a valid performance indicator because the production of
teaching and research is the most important task of schools, taking resource
constraints and quality requirements into account. Scale efficiency is generated when
the school can have economies of scale by moving towards their optimal size.
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However, a university may be technically efficient, but still produce too little or too
much in terms of outputs. The results were consistent regardless of how universities
were classified or how many inputs were used to calculate performance points.
However, from this study, one could not draw the conclusion that all Australian
universities operate efficiently, because they were compared to each other. Room for
improvement in efficiency was observed in many universities. On the other hand,
no conclusions about the performance of Australian universities compared to their
international competitors could also be made. It was observed in another study from
the period 1996-2000 (Carrington et al., 2005) that the increase in productivity of
universities exceeded the increase of most of the other sectors of the economy. In
this study, productivity growth meant that the increase in outputs exceeded the
increase in inputs over a certain period. However, the researchers believed it was
difficult to get comprehensive information about the productivity of schools and
that uniform, succinct and consistent sets of productivity indicators are needed to
assess the achievements in the light of changed circumstances. In the same study,
one result was that on average, universities could raise their outputs by 6% with
current level inputs. However, this will not be successful very quickly as the salaries
for experienced teachers are relatively fixed in the short term. Similarly, with current
resources, by reaching their optimum size, the universities could raise efficiency by
8%. Partial productivity indicators such as staff/student ratio, and output indicators
such as student satisfaction and graduate employment as well as their initial salaries
are currently used in measuring schools’ achievements. These indicators can be
interpreted in different ways. For example, a decrease in the teacher-to-student ratio
can be interpreted either as improved productivity or as quality deterioration,
depending on who you ask (Carrington et al., 2005). This lack of appropriate
indicators is due to schools’ not-for-profit nature, as well as the non-monetary
properties of the outputs. A method that would take this deficiency into account, at
least partially, is the Data Envelopment Analysis (DEA) method because it allows
precise measurement of productivity, without exact price information (Carrington et
al., 2005). In Australia, an indicator for measuring students' general skills has also
been developed (GSAT). The GSAT is conducted both at the beginning and end of
the students’ education and aims to find out the above-mentioned improvement in
skills, and the impact of the training during the education. Thus, this measure would
provide information on the quality of education in each educational institution. The
schools' participation in social debate should also be taken into account somehow
when measuring outputs. They bring forth certain issues, or increase the public
interest for them. However, this is very difficult to measure (Carrington et al., 2005,
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Worthington and Higgs, 2011). Capital is one of the input indicators used; this is
heterogeneous by type, value and age. Capital generally consists of land, buildings,
plants and equipment, etc.: in other words, fixed and current assets. Because schools
use different valuation principles, is not easy to compare capital as an input metric.
However, one of the most useful input metrics is operating costs, including the
salaries of teachers and other staff, as well as other costs. Thus, it can be used to
measure the change in the value of how many teachers are needed in relation to the
rest of the staff (Carrington et al., 2005). Assessing the quality of inputs, one might
think that having many experienced personnel in some way reflects the ability to
produce higher quality. Acquiring such demographic information can, however, be
difficult. Having considered all the above-mentioned issues, Carrington and partners
ended up choosing, in their own research dating back to 2005, a weighted number
of publications and a weighted number of students as their output indicators, as well
as the operating costs as their input indicator. Furthermore, when measuring the
efficiency of schools either by scale benefits of fixed costs or variable costs, it is more
relevant to use variable costs when considering the short-term efficiency, and fixed
costs when considering the long-term efficiency (Carrington et al., 2005).
The operating margin (EBITBA) of public universities is also used as an
economic indicator in Australia. The EBITBA was, for example in 2007, less than
4% in about 20% of the universities; 15% of them operated at a deficit (Worthington
and Higgs, 2011). The aim of this study was to determine whether the desired
economies of scale in school mergers occurred in Australia for several years after the
mergers in 1998-2006. The main result of this study was that economies of scale
were achieved by universities, but only up to an average of 100% output, after which
began the diseconomies of scale. On the other hand, on one product (bachelor’s
degrees), the continuous benefits were noticed to be in 50 – 300% range of the
average production. Secondly, it was found that the use of shared resources resulted
in economies of scope at all levels of production. This suggests that schools will
benefit from using shared resources such as teaching, research and research training,
as well as from utilising materialistic possibilities, at least in terms of costs. This study
also found that including quality as an additional indicator to quantity is a problem.
In another study, an improvement in productivity was found over the period
1998-2003. Over these years, the percentage of completed degrees rose from 23%
to 56%; outsider funding rose from 19% to 29%; and published research articles by
30%. At the same time, the number of academic and non-academic employees
increased only by 5% and 10% and other than salary costs increased by 26%. These
figures would indicate an improvement in productivity, but this is not necessarily the
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case. In this study, the improvement in productivity was more due to technological
developments, than due to an improvement in efficiency (Worthington and Lee,
2005). The impact of cost savings in a merger of two or more schools has also been
studied and the potential savings have been divided into either economies of scale
or economies of scope. Economies of scale existed, but the full benefit, however,
was not achieved. This was mainly believed to be due the size of the schools. The
achieved pure economies of scope were small. These observations throw doubt over
the alleged benefits of many mergers (Lloyd et al., 1993). In addition, the study stated
that by default, quality is constant; this is a strong assumption and probably is not
true – especially if a high group size indicates lower quality. All in all, however, higher
cost savings were achieved in larger mergers than in smaller ones. Furthermore,
additional costs associated with the geographical distance between merged schools
were ignored in this study. On the other hand, the possibility of wider course
offerings to students may also be a more important goal in mergers rather than
possible cost savings. Because of these mergers, Australia has achieved not only a
smaller number of tertiary schools but also more homogeneous schools (Lloyd et al.,
1993). Other studies concerning economies of scale have also been conducted by
comparing the situation before and after the merger. They have found, among other
things, that there were few financial benefits brought by administration costs, and
even then, only after several years, and that they could not be attributed to the
merger. The largest contribution of the mergers was that they allowed the institutions
a more efficient use of their facilities, which led to achieving economies of scale
(Patterson, 2000).
In a New Zealand study concerning secondary schools, it was found that the type
of school (e.g., ownership and location considered) and the quality of teachers (using
the teachers’ education and experience as an indicator) affected the efficiency of
schools (Alexander et al., 2007). In the same study, single sex schools were more
efficient than mixed schools, but the size of the schools did not affect their
efficiency, mainly because schools are quite small in New Zealand. The average
number of students per school was 732, and schools that have more than 2000
students are very rare.
In Canada, in calculating and comparing the efficiency between 45 universities in
the academic year 1992-1993, output indicators included the number of full-time
students registered on natural science and other study programmes (Bachelor,
Masters and Doctoral programmes), the amount of sponsored research
expenditures, the average salary of the staff, the number of active scholarships with
respect to each faculty, and the relationship of the above-mentioned factors to each
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other. Inputs are measured as a sum of the total operational costs and the sponsored
research funding. The impact of environmental factors has also been considered, in
this case, for example in the number of students coming from less than 200 km
distance, the number of students in relation to graduates, the number of part-time
students in relation to full-time students, as well as the number of groups with fewer
than 26 students as a relation between the third and fourth year of study. It became
evident that it would be different to define outputs and environmental factors in a
way that it would not be uncertain due to inaccurate measuring, or because different
fields of study cannot be separated. (McMillan and Chan, 2006). In another Canadian
study associated with the previous one concerning the same universities, the used
outputs were the indicators of teaching and research, which were otherwise the same
as in the previous study, but did not include salary costs and the number of
scholarships. In addition, another indicator used was the number of full-time
teaching staff divided into different groups. By analysing the efficiency of
universities, researchers varied the effects of both inputs and outputs on efficiency.
All in all, the best of the nine models assessing relative efficiency was a model in
which the inputs were the number of full-time employees receiving grants and the
total costs minus salaries. Outputs, respectively, were full-time bachelors, masters,
and doctoral students, as well as the total sponsored research costs. Three of the
nine above-mentioned models were ones in which all inputs were measurable in
monetary terms. The costs were then the sum of the operating costs and the
expenditures in sponsored research. These three models were used to examine the
effect of a 20% decline in subsidies on universities in Alberta and their performance
over a period of three years. The efficiency scores of all schools rose during this
period, although one had already had an efficiency score of 1. The result was that
the only significant factor explaining the cost-efficiency was the field of education,
and that group size did not even come close to it in terms of importance. In addition,
it was found that environmental factors do not play a significant role in the efficiency
comparison (McMillan & Datta, 1998).
When researching school efficiency in the United Kingdom, outputs have been
the number of graduating students and the amount of research. The same amounts
of research have been used in determining tuition fees, although it has been found
that any field-specific unit costs cannot be determined appropriately in universities
in a way that they would be independent of the other outputs of the institutions
(Johnes G., 1996). Quality has been included by considering the weight coefficients
of the degree classification of first-time graduates, as well as the number of research
personnel and their obtained funding. Quality is further included by considering the
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average number of A-level graduates (Johnes, J., 2006). As inputs, researchers used
the number of students, teachers and research staff, administrative costs, library and
IT costs, as well interest costs and the amount of depreciation (Johnes, J., 2006). In
the study of Johnes, 2006, 109 schools and their data from the academic year 20002001 were included. They were divided into three peer-groups, because Johnes
thought that in this way he would be able to examine whether there are differences
in the efficiency between these three types concerning outputs. There were some
obvious differences observed in both outputs and inputs. For example, research and
post-graduate degrees focused on the so-called old universities (pre-1992), basic
degrees were mostly given out in the so-called the new universities (post-1992), and
inputs were the smallest in SCOP- colleges. The number of employees, as well as
library and IT costs were left out from the inputs in the final efficiency comparison
as they did not substantially affect the efficiency scores. All these inputs were used
in another model, which found that the overall efficiency in English universities was
high, ranging from 93% to 95%, and 51 - 61 universities were efficient, the exact
number depending on the model used. However, some universities had efficiency
scores significantly below the average. In analysing the results, it was found that
because efficiency is measured in relation to others, it might be that the actual
achievable efficiency frontiers may not have been obtained, and thus the overall
efficiency level was overestimated. Yet the internal rankings between the universities
and their comparisons between the various decision-making units (DMU) is valid.
In addition, it was found that the efficiency distribution between the three groups
did not differ from what was obtained without any distribution. When using a
bootstrapping procedure to estimate the 95% reliability interval it was observed that
there was no overlap between the worst and best performing units, and thus the
efficiency difference between them was significant (Johnes J., 2006). In the UK,
differences between universities in terms of costs per student have also been
researched, and it has been found that there is no measurable relationship between
the size of the university and its unit costs. In the UK, the combination of study
sectors and programmes explained up to 70% of the differences between
universities, and an additional 10% could be explained by the student-to-staff ratio
(Patterson, 2000).
In Germany, Kempkes and Pohl (2010), used the number of graduates and the
amount of research funding as indicators for outputs and for inputs, the number of
technical and scientific staff costs, as well as total costs minus the amount of research
funding. In their study, they compared the use of two methods (DEA, Data
Envelopment Analysis and SFA, Stochastic Frontier Analysis) to measure the
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efficiency of 72 German public universities during the years 1998-2003. At the same
time, it was possible for them to study the development of efficiency. The results of
this study included the finding that the efficiency of former East German universities
had increased more than in the West, but that the efficiency of the former West
German universities was still in 2003 higher than in the east. The researchers found
that the use of panel data makes the examination of efficiency easier, since it gives
more information compared to the cross-sectional studies that had been conducted
in Germany before their study. They also compared the University faculty
compositions and their impact on the efficiency of the university. The faculty
composition was found to influence the efficiency of the university, especially if the
university had faculties in either medicine or engineering, because it was more
difficult to achieve efficiency with these faculties due to them being more expensive
compared to many other faculties. For example, in universities with a technical
faculty, the rise of one per cent in research funding per student decreased the overall
costs (minus research funding per student) by 0.21%. Similarly, in universities
containing a medical faculty, the same rise in research funding increased the
equivalent total costs by 0.11%. The omission of the faculty compositions would
significantly distort the figures of efficiency indicators. They deflated the used
financial figures to get them to respond to the same date in the time series. Both
research methods gave one uniform result: salaries per person have a strong negative
impact on the costs. However, without considering the effect of faculty
compositions, the decrease was 12.7% in costs per student, and while taking faculty
compositions into account, the similar effect was 7.3%. Scientists believed that this
effect was not only due to high-quality personnel but also due to the faculty
composition, as well as the differences between social and natural sciences. Another
uniform result was that there are economies of scope between teaching and research.
This study also found that the state level gross domestic product (GDP) had an
impact on the efficiency of the universities, because they will benefit from the
economic activity of their environment. However, the result was not statistically
significant when the SFA method was used. Comparing the results of the two
methods used, the researchers said that despite the assumptions used differing
significantly between different methods, the results were, in terms of efficiency, in
many respects quite similar. For example, the correlation coefficient to efficiency
scores were significant and positive, up to 60%. In addition, they argue that the DEA
will not, at least in Germany, be a suitable technique for analysing the entire
university level, although it may be suitable for analysing faculties in individual
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universities. They suggest that entire universities are too heterogeneous when
comparing them with the non-parametric methods.
In a broad Norwegian study concerning 98 schools that merged to form 26
schools in 1994, the economic effects of mergers were also examined, because after
all, one goal had been to get colleges to be more cost-efficient. In examining this,
the relationship between teaching and the administrative staff, the relationship
between the administrative staff and the entire staff, as well as the number of
students per administrative staff ratio have all been used as indicators (Kyvik, 2002).
This is also one of the rare studies to cover only college-level (college/vocational
and secondary education) education. According to Kyvik, personnel believe that the
increase of administrative levels was one disadvantage of the merger. Receiving new
buildings for the use of schools because of the merger was held as a positive
consequence. Through this, they enjoyed an improvement of some services, both
for students and for employees. The goal of improving library and ICT services was
fulfilled moderately.
The efficiency of Swedish universities was also studied in the 1980s, from the
perspective of research publications, considering both qualitative and quantitative
indicators. As outputs, they used the number of publications, licentiates and doctors
graduated, and as inputs, the labour divided into three categories (doctors,
researchers and assistants) (Sarafoglou and Haynes, 1996). The above-mentioned
scholars discussed a lot of problems related to research publications, be they
quantitative or qualitative. The results of this research are not relevant to this study,
because in Finland, vocational upper secondary schools do not have research
activity.
The difficulty of measuring efficiency is well described by McMillan and Chan
(2006) in their comparison between two methods of calculation. It compared the
differences of the results between the stochastic frontier analysis (SFA) and the data
envelopment analysis (DEA), when efficiency scores were calculated for 45
Canadian universities using both methods as well as using strict and broad definitions
to outputs, including environmental parameters and likewise ignoring them. A key
finding was that different methods give different results and, therefore, their
interpretation must be followed with great care. Efficiency scores and rankings are
sensitive to the method used, the definition of outputs and to the alignment of
company-specific factors. However, both methods showed that good schools were
good, and the poor were poor. If a school was ranked among the best by another
method such as a rank of 1-10, then it was ranked similarly when using the other
method. The exact rank could of course vary between 1 and 10. An even greater
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discrepancy between the results emerged if a broader definition was used for the
measurement of outputs, but here too, the impact of environmental factors was the
greatest, and must be taken into account. McMillan and Chan propose that when
ranking schools, one needs to use more methods with several different combinations
of variables, in order to obtain a good understanding of their internal order.
Another problem related to measurement is the time span used. The longer the
time horizon, the more problematic the measurement will be. External conditions
tend to change over time, and therefore it is not easy to distinguish the effects of the
merger from the effects of external conditions. For example, the funding system of
Finnish vocational upper secondary schools was changed in the early 1990s, and
again in the 2010s a new change is coming. Before the 1993 change, schools received
their funding based on the cost approved by the state, after which the schools
invoiced the students' home municipalities. After that came into effect the so-called
unit price system, according to which all vocational education institutions in the same
field of education will receive the same amount of money per student per year
directly from the state, and they no longer have to charge the students' home
municipalities. In Finland, the change in the schools funding system was part of a
broader change in the municipalities’ financing system, in which one of the aims was
to make an incentive for municipalities to operate cost-efficiently (Loikkanen and
Susiluoto, 2005). Another reform took place between 1994-2003 when the
Universities of Applied Sciences were established and the operational environment
of vocational education changed.
One more thing that should be considered when comparing schools based on
their economic success are budget surpluses or carryover profits that the schools
have collected from previous years. Not all the funding intended for education
should be used yearly, but because a loss should not be made, it is likely that schools
have some surpluses accumulated. How much schools collect these surpluses,
depends on the strategy adopted by school administrators. These collected surpluses
have not been studied in Finland, but for example in the UK according to Ezzamel
et al. (2012), the surpluses in 1990-1995 ranged from zero to 10.3% of the total
budget of the schools, such that surpluses in primary schools were higher than in
grammar schools. Another finding was that the surpluses increased in all schools at
the time of examinations. It was thought to be due to schools’ leadership teams
becoming more aware of uncertain factors. In the UK, surpluses have led to the
discussion of their purpose, due to the problems of their size and scale and what
could be done or what action should be taken to reduce the problems of the
phenomenon. There has not even been an extensive discussion in Finland about
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how profitable schools should be approached. Schools are non-profit organisations,
which should not produce profit for their owners. On the other hand, a certain
preparedness for uncertainty and tougher times should be allowed. With collected
assets, schools can get returns and thus additional financing for its operations.
However, taxpayers may believe that the funding allocated to schools is intended for
the teaching of children, not for savings. For this study, this problem is so small that
it is not expected to affect the results.
The instruments that are used by schools to forecast, control, and improve their
finances have no actual direct impact on the success of the performance of mergers.
However, using a wider range of methods for controlling inputs and outputs would
also allow controlling the results of mergers in a better way, thus potentially
producing better results from them. For example, when examining new companies,
it has been monitored what methods are used, and in what order and which
companies are adopting them. They begin by introducing budgeting and then more
sophisticated methods such as activity-based costing (ABC), strategic performance
measurements (SPM) and total quality management systems (TQM) (Davila &
Foster, 2005). One of the results in this study was that the rapid introduction of an
operating budget increased company sizes faster than when not using budgets, and
so contributed to the activities of enterprises. However, this study concerned only
new companies in the USA, but the result seems logical and would be valid
elsewhere. Similarly, the complexity of environmental factors (and their constant
changing) require flexibility in management practices (Henri, 2005).
Sandino (2007) also received similar results in a study concerning the introduction
of management control systems (MCS). Also, according to Sandino, companies who
have from the start selected MCS for their strategy perform better than the others.
Sandino divided MCS systems into four categories, from which companies will
choose the first-to-deploy. The four categories were: 1) the basic MCS, to collect
information about the planning, setting standards and stabilization of basic
operations (e.g., budget, pricing and inventory), 2) cost-MCS to improve operational
efficiency and reduce costs (e.g., cost and quality control), 3) Revenue MCS will be
introduced to look after growth and to respond customer needs (e.g., marketing
database, customer profitability) as well as 4) the risk MCS which focuses on
reducing risks and on protection of property (e.g., credit control, loss control,
internal audit and codes of conduct). The choice between these reflected the
corporate strategy.
Schools should also have one or some of these systems available, at least at the
basic level MCS for measuring and controlling outputs and inputs. The most
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advanced schools should also have systems from categories 2) and 3) in their use,
but not as much the risk management systems as the risks are lower than those that
corporations face. Since the costs of schools are what they need to manage, they
especially have to control costs and compare the costs of different activities over
time and between different business units. The equivalent costs of other schools
must also be monitored. Schools do not want to strive as cost-leaders because
according to the current funding law, it is not of any use to them, but adjusting costs
to incomes will require the same kind of cost control. Early literature also emphasises
that cost-leaders must have an accurate and strong focus on cost control (Porter,
1980).

2.2.3

Types and achievements of mergers

Several merger types have been developed in literature. First, according to how, for
example, successful merger-preparing bids have been made, and secondly, according
to the kind of legal changes that are created in connection with the merger, or thirdly
according to the strategic motivations of the merger. Preparing bids can be divided
into four types as follows: 1) A single friendly bidder whose offer will be accepted,
2) a single hostile bidder who wins despite resistance from the target company's
management, 3) many hostile bidders from which one wins and 4) a white knight
bidder, who is friendly and defeats the hostile offers (Sudarsanam and Mahate, 2006).
Another way to classify mergers is to divide them into three types according to the
unification of the companies: 1) centralised alliance, 2) decentralised alliance and 3)
merger (Curri, 2002).
In educational institution merger literature, types are also divided depending on
how they take place. Are they voluntarily or coercive, merging or conquering, single
or multi-field, are there one or several merged units, how similar or different are the
educational profile (horizontal or vertical merger) and whether it is a consortium or
unit merger (Harman and Meek 1988 and 2002). Moreover, in this literature, mergers
are divided into integration and diversification mergers. By diversification, one
means the purpose of two schools to diversify their profile. Also, integration
between different sectors has been used as a basis to divide different types of
mergers. Based on these results, it seems that few mergers lead to well-integrated
new units (e.g. Eastman and Lang, 2001, Bengtsson, 1992 and Chambers, 1984).
It strongly seems to me that the merger type is of some importance in the period
after the merger, which in turn affects the success and achievements of the merger.
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Similarly, the personal aims and ambitions of directors negotiating the merger have
an important role in its success.
In general, it can be said that school mergers have been shown to be at least
moderately successful and that there were quite few failures. Mainly, mergers have
been reported as achieving remarkable results. However, the assessment of results
and impacts is not an easy task because a clear consensus does not exist among
researchers, the school management and government officials about what criteria
should be used by the assessment (Harman, 2000, Hatton, 2002 and Kyvik, 2002).
When asking the management of schools, they answered that, e.g., the administration
was improved, but the teaching staff responded quite the opposite way to the same
question. In their view, the administrative routines had become more complicated
and bureaucratised compared to the period before the merger. There was also an
increase in the administrative level that, according to staff, was a step in the wrong
direction (Kyvik, 2002). In the Ministry’s opinion, a smaller number of educational
institutions is probably one goal reached; it will cause less administrative work to fall
on the Ministry’s shoulders. In Finland, the academic staff saw more challenges than
opportunities in mergers, but they saw improved basic functions in the form of
discussions between the various educational sectors, as well as cooperation that took
place across institutional boundaries as improvements (Välimaa et al., 2014).
The results have also been analysed through the changes in various activities by,
e.g., Curri, (2002), who divided the results into macro and micro levels. At the macro
level, changes were described as by integration of services, the abolition of certain
study programmes, management training and approval of personnel. At the microlevel, changes were described by the mergers’ objectives, its results, a change in
culture, management style, as well as management techniques and skills.
The number of merged schools, institutional characteristics, the degree of
voluntariness and whether the merger was unifying or conquering, all have an
influence on the successes (e.g. Kavanagh and Ashkanasy, 2006 and Skodvin 1999).
In successful cases, larger and stronger units have been achieved, more elective
courses to students have been offered, and stronger academic training programmes
have been greated. In quite a short time, the merged schools had formed new suitable
organisational structures, merged their units, and seemed to work reasonably well
(Harman 2000). Schools have also received new buildings and other resources. In
such cases, both the students and the staff believe that mergers have improved the
services they receive. In some cases, significant results in the form of improved
efficiency and cost savings have been obtained. The objectives of improving library
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and ICT services also seemed to be fulfilled (Kyvik, 2002). This international trend
is also sought after in Finnish school mergers.
However, also other kinds of results have been obtained. For example, cost
savings have not been reached due to various reasons, the personnel’s employment
contracts have continued as such, additional resources have been used to strengthen
educational programmes, and better teaching and student services have been
developed, but the administrations have also grown. Synergy benefits have not been
reached because the administration has expanded, and teaching resources decreased
(Harman, 2000, Curri, 2002 and Kyvik, 2002). In some mergers, administrative
expenses even doubled, but in some they have also fallen. Likewise, such a merger
has not led to the unification of any services. One of the main results of a case study
was that there is little evidence to suggest that reorganisation itself achieves greater
efficiency (Curri, 2002), at least not without personnel leadership and staff training.
A similar result was achieved also in Australia, where they found little new evidence
to support the achievement of economies of scale (Hatton, 2002, Worthington and
Higgs, 2011). They noticed that unit costs fall until a certain number of students are
enrolled, but then begin to rise again, and that large institutions do not fully take
advantage of these potential benefits that the merger would offer. The savings were
reached by removing overlaps, by increasing purchasing volumes and through
personnel reductions. The savings were not reached significantly regarding library,
real estate and student services. When researching changes in efficiency, it was
observed that all single output volumes have increased yearly more than the single
inputs that are required to achieve them. However, considering all the universities,
the average outputs had been increased by 3.23%, and at the same time, the inputs
had grown by 7.5%. The variations between the different universities were
significant, and only a small part of benefits achieved in productivity was due to
economies of scale. One finding was the fact that smaller and newer universities
achieved larger improvements in productivity than the old and large ones, because
they can take advantage of the means to increase productivity more quickly
(Worthington and Lee, 2005). In Germany, too, it was found that the university's
size does not necessarily guarantee its efficiency, but that faculty structure or even
the location are far more important factors (Kempkes and Pohl, 2010). Some cost
savings were also achieved in Norwegian school mergers in 1994, where unit costs
fell by 2.2% per student during the period of 1994-1997. However, they were
achieved through other factors than the originally planned ones. Schools themselves
reported that their financial situation has deteriorated (Kyvik, 2002). When
examining the cost functions in 1011 Flemish secondary schools during 1994-1995,
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it was found that regardless of the owner type, schools were too small. All of them
could reach Ray economies of scale up to 300% from the average output level. In
examining whether the combination of the subjects taught was optimal, the result
was that the costs of specialised schools with one output were much higher than
schools with several outputs. However, the magnitude of the benefits was quite
modest and, in any case, conclusions are difficult to make because getting
comparable cost savings results would require qualitatively homogeneous student
outputs. This assumption is not realistic (Moschandreas, 2000).
In literature, lists about the actions that should be made to get school mergers
successful have also been made. For example, according to Hay and Fourie (2002) a
suitability study should be made, as well as should the developing of a tentative
proposal for the merger, introducing time limits, creating a consultative process
description concerning stakeholders, creating initiatives to build teams, solve
technical issues as well as to create a proposal for merger.
To summarise: one reason for the difficulty of evaluating the results has been the
lack of relevant information concerning pre- and post-merger conditions; but
separating effects coming from the merger from other factors is also quite difficult
or even impossible. Society and education are changing anyway. More generally, the
major problem in assessing the success of mergers is in the measurement. It is not
easy to say e.g. when the merger is complete and thus when the measurement should
have carried out. Some of the objectives are clearly more long-term goals than others.
Another big problem is the ambiguity of the results, because the results are
interpreted in different ways, and various stakeholders appear to have different
opinions about the consequences of mergers.

2.2.4

Reasons for success and failures

As mentioned earlier, mergers are long-lasting processes that include several
different elements which make the evaluation of their success, at least in the short
term, rather difficult. It has been estimated that the time required to reach a new
unified organisational culture can be up to 10 years (Välimaa et al., 2014). Of course,
many factors influencing the success or failure of mergers are quite similar between
corporations and schools (see appendix 4). However, schools are non-profit
organisations and there are differences resulting from this feature.
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In school literature, several factors that contribute to the success of mergers have
been identified. These are, in addition to those already mentioned, for example
(Harman, 2000):
- A strong commitment to the merger from the participating institutions and
their employees, as well as strong leadership from schools’ managements
- A shared vision of the threats that face schools, as well as a shared future
vision about the benefits of the merger
- Extensive inclusion of staff in the planning and implementation process, as
well as transparency in decision-making
- Guaranteeing the preservation of jobs as soon as possible, as well as to ensure
the continuity of education for the students
- A well-thought-out plan for the negotiation and implementation of the
merger and fast attainment of results
- Deciding the new school's name as early as possible
- Strong actions to build loyalty to the new institution and a shared culture.
Meeting these goals is not always easy, at least not in terms of satisfaction related
to personnel issues. In particular, the transparency of decision-making and the
transparency of information were difficult targets. To create a new organisational
culture is both a challenge and a very important factor in the success of the merger
(Välimaa et al., 2014).
Other important reasons for the success of mergers were also the government's
financial support for them, increased student enrolments, as well as the elimination
of various restrictions related to student selection (Harman, 2000). Sometimes, it
may also be easier to make mergers a loose consortium, which guarantees the
autonomy of its members, and reflects the personal goals of the management.
However, maintaining such a merger over time can be difficult. An important reason
for the success of the merger is also linked to the question of who is negotiating it
(Curri, 2002), and how the management supports it. The results of the merger will
also depend on the amount of political pressure, the age of the institutions, and their
academic and management cultures, as well as on the school leaders’ personal
ambition. The role of leadership and the new style in management also have an
important role in the success of school mergers, and so do even symbolic acts such
as changing the name and coat of arms, which, if not carried out correctly can
however lead to the deterioration of success of the merger (Hatton, 2002). Yet
another major success factor is effective communication mentioned by Strydom
(1999), who also lists: a shared vision of the threats that schools are meeting;
reserving enough time for institutional changes; and ensuring sufficient resources for
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those whose roles and relationships change with the merger, as well as for staff
training. Other factors influencing the successes of mergers include the histories of
the merging schools as well as their cultures, values, size and location (Välimaa et al.,
2014).
In Australia, two main problems were found concerning school mergers. First, it
was difficult to achieve integration between universities and other educational
institutions, and secondly, the additional funding from the state to assist merging
organisations was too low (Harman, 2000, Carrington et al., 2005). Similarly, it was
found that the management responsible for the merger had not made changes to
their management skills that would be needed to lead the change process effectively.
This led individuals to have a negative perception about change management, and
this had a detrimental impact on the way individuals were able to adopt changes
brought by the merger (Kavanagh and Ashkanasy, 2006).
There are many other factors that can go wrong in a merger or act against its
success. Mergers are often distressing experiences for the staff in many ways. The
negotiations may be exhausting to those involved, and the objectives of the staff can
become an obstacle (Harman and Robertson Cunninghame, 1995). The rearrangements of old institutions are more difficult and loose alliances of schools will
be more bureaucratic and less cost-efficient. A poor understanding of change and
organisational development by experienced administrative staff is another good
example (Curri, 2002). The leaders of merged schools did not understand that
managing a larger school was different to managing smaller ones. The new
organisation can become less efficient due to the increased bureaucracy. In addition,
a merger can only succeed if the merged schools share the same vision and agree on
the merger integration process immediately at the beginning of the process. More
obstacles to a successful merger can also include the need to reduce the number of
personnel, various institutional changes and conflicts between different cultures,
qualitative differences between integrating schools, the loss of identity in going to
larger organisation, loss of wealth, fears of weakening achieved standards and quality,
and losing department or institution -level funding (Hay and Fourie, 2002). In
addition, people's personal fears of cuts or downgrades in status level, delayed
promotion opportunities as well as power struggles and conflicts in human relations
are also very important factors hindering mergers. Similarly, the management’s
failure in transferring knowledge will usually result in a situation where all the goals
are not achieved (Empson, 2007).
Also, additional duties and additional requirements set by the government to
schools have at least somewhat increased the number of administrative staff and the

66

amount of administration costs in relation to other expenses. This has happened at
least in Norway (Kyvik, 2002). It appears that also in Finland, the number of nonteaching staff in merged schools has increased both in absolute and in relative terms.
This points towards synergy benefits not being fully achieved. The school
management is happy to explain the growth in the number of administrative staff by
the additional duties loaded to schools by the state or municipalities, but I think it
does not come even close to explaining all of the growth in the number of
administrative staff. The management may not have wanted or have simply been
unable to eliminate overlaps. Another explanation provided by the management for
the increased number of administrative staff is that they have changed the
“expensive” administrative work done by the teachers to cheaper office work. In my
experience, this has not happened, but teachers are doing an increasing amount of
the administrative work. It can be said in general that evolution in the public sector
is slow (Wiberg, 2014). The third factor explaining the increase in the number of
administrative staff is the so-called flypaper effect. The term describes a situation in
which public sector money will stick to the point where they arrive at the
organisation. This has been confirmed by several studies also in Finland (Wiberg,
2014). Also, in schools, the administration will be the first to receive the money,
which will then increasingly stay there according to the flypaper effect. This
phenomenon is noticeable in cost statistics (Misukka, 2015).
Establishing and maintaining an organisational saga also affects the successes and
failures of companies and schools. In many old organisations, the saga has been built
for decades and is embodied in many ways to the organisation. For example, schools
have focused staff, study programmes, external social base, sub-culture of students
and on the imagery of the saga. The older and more unique these are, the greater is
the importance of institutions in sharing their memory and symbolism. In
organisations defined by a strong saga, there is a feeling that the ones studying in the
school are included in the few and selected ones, and that outsiders are just part of
the mass (Clark, 1972). Having a saga is a valuable resource and the preservation and
maintenance of it in a merger is one difficult tasks for the management. A good saga
gives a competitive advantage in the recruitment and preservation of the staff.
Factors related to the success and failure of mergers can be listed, e.g., under
three larger types of explanations. These are structural, cultural and-stakeholder
related explanations. Structural explanations refer to the number, size and
geographical location of partners. Cultural explanations in turn, refer to the partner
institutions’ identities, their history, values, and norms. Stakeholder factors refer to
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the attitudes of regional stakeholders, the management of the institutions and
governments, as well as power and authority relationships (Välimaa et al., 2014).

2.2.5

Synthesis of the school merger literature

Schools differ considerably from corporations in terms of inputs and outputs. This
is a challenge when evaluating school performance; for example, not all outcomes
will be displayed immediately and are not measurable in money. The student's
abilities are influenced by many factors outside the school as well, making it difficult
to find the right indicators. Another major difference lies in the business
environment of corporations and schools, which is less unstable in schools. With
this in mind, school management is much easier than leading a business, and thus
school mergers would seem to have greater prerequisites to succeed. The third
difference is that schools in Finland are non-profit institutions.
In school mergers, the beneficiaries are the students, staff, education providers
and the state. Of these stakeholders, the advantages of all differ, although the
potential advantages of providers and the state are quite similar. Their desirable
advantages relate to lower unit costs and, consequently, to using resources more
efficiently. Personnel could benefit from mergers by getting more professional
contacts, more career opportunities and better workload matching. The advantages
of the students are related to a broader range of courses and, hence, more flexible
completion and improved shared services such as a library.
On all continents, schools have been studied and ranked from many different
perspectives, among other things on the basis of their achievements. For example,
in PISA studies via students' skills and in higher education degrees with efficiency
metrics. The ranking of schools is about assessing their effectiveness and the need
to enhance training. This has been a concern both in Finland and elsewhere. One of
the result of many studies was that there is no linear relationship between costs and
performance. The most influential factor in Finland has been the competence of
teachers and the characteristics of students. Mainly the studies made have been
sociocultural integration studies on the implementation of school mergers.
There has been a lot of research on the mergers of universities, as well as the
impact of schools´ resources on students´ success. One of the most common
reasons for school mergers has been to reduce the number of schools and thus
making their operations more efficient and reduce the cost of financing. Other
reasons for school mergers include school network arrangements, quality problems,
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improving staff co-operation and student choice as well as more flexible use of staff.
In addition to these, different countries have had their own motives, which are
somehow related to strategies, the small size of schools, the management of shared
services costs, the transparent use of school money or other economic reasons. Very
often, these are justified by the economies of scale.
The financial aspect of the studies is, despite their problems, relevant, as the
mergers require financial resources. Also, a qualitative viewpoint has its own
problems. By using quality metrics, the differences between the schools are small
and therefore the ranking of schools based on quality indicators does not make sense.
Many school outputs are difficult to measure and the choice of metrics has been a
problem. There is not such a big problem with measuring the inputs. Teaching as a
product is difficult because even for those students who do not graduate, teaching
is provided. So, it can be said that the school's customers consume a product that
the school must produce but cannot choose exactly to whom it is produced. Many
other indicators are also quite ambiguous and are related to the non-profit nature of
schools. Both the cost minimisation and output maximisation aspects are equally
justified. In the previous case, schools are supposed to minimise their costs, and in
the latter to maximise their outputs. In Finland, both are problematic for schools
because the OPH defines the size of the schools and the amount paid per student
(unit price).
Productivity and efficiency are related to both aspects (input and output) and
efforts have been made to measure these well in the studies. Productivity describes
the ratio of inputs and outputs (usually indices) and efficiency refers to the difference
between the observed and optimum value in either direction (efficient-inefficient).
The unit price is one of the most used metrics as it reflects quite well what the money
used has achieved. Instead, average costs are somewhat more problematic due to the
multiproduct feature of schools. This can be improved by measuring the marginal
cost of each product. The non-profit nature of the schools poses problems such as
lack of data for determining output and input prices. Measuring quality as a part of
the efficiency of schools is problematic. This is due to, among other things, the
unclear role of non-academic achievements and the impact of group size. The
general assumption in corporate literature is that they produce products of the same
quality, but this is not the case for schools. Another problem relates to the time span
used for the measurement. Over time, many environmental factors may change and
obscure the effect of a merger. In the short term, however, the effects of the merger
might not be revealed.
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Studies have shown that mergers have been costly, and no cost savings have been
made. Only little or no economies of scale have been observed in the studies. On
the contrary, at least in Finland, a smaller and smaller proportion of school funding
received is being used for teaching. This means that no savings have been made on
shared costs, but they have increased with mergers. Generally, it can be said that the
failure of a merger is affected by the inadequate competence of school management,
for example through the transition process or from the knowledge of mergers. From
an economic point of view, it seems to be wise to extend existing schools rather than
to set up new ones. Schools should strive for their optimum size, enabling them to
benefit from economies of scale. Although these research results are contradictory
because, e.g., there is no empirical evidence that the cost functions of schools would
follow the U-shaped curve. As well as in good and poor schools (measured by
efficiency meters) there are both big and small schools. Schools also do not seem to
work in the balance of their long-term cost function. Some differences have also
been identified on the basis of school ownership, geographical location and degree
programme selection. For these factors, the results obtained in different countries
vary. However, the degree programme selection seems to be a major factor in
efficiency in all countries. The second most affected factor was the geographical
location and the most contradictory was the ownership base and its effects.
However, in several countries, studies have shown that productivity gains in
education have been higher than in many other sectors. Surely there have also been
successful school mergers. Clear consensus among scientists, school managers and
state representatives from this have not been found. This is because there is no
consensus on which criteria the success of school mergers should be measured.
School management believes mergers have mainly been successful. Personnel and
researchers disagree, and the state has not directly expressed its opinion. Successful
mergers have resulted in larger and more powerful units, more choice for students
and stronger training programmes. Infrastructure reform has also been seen as a
positive issue. In the light of the literature, the success of the merger seems to require
a strong commitment from management, extensive staff involvement, continuity of
work and training places, a well-designed plan to implement the merger, and building
loyalty to the new institution.
Gathering for the purpose of this study: the beneficiary groups, their benefits and
aspirations on mergers are described as follows:
- Students, who should get a broader course selection and better opportunities
to switch between different educational fields, as well as better public services
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such as libraries, computer, and student services. Similarly, they should get
more flexible credit transfers between different fields and schools.
- Staff, who should be able to obtain broader professional contacts, as well as
flexible opportunities to equalise their workload. In addition, the career
opportunities are better in larger units than in small ones.
- The provider of the educational institutions, who should receive a greater
chance of developing effective teaching and research infrastructure, as well
as being provided with essential economies of scale. Schools would also get
improved, standardised services to their education and research.
- The state / municipalities who as the payers should get either an increased
rate of graduation or lower unit costs. Will the schools be able to provide
more for less, or even for the same amount of money?

2.3

Hypothesis development and research framework

To further specify the objective of the thesis and in response to the research gap,
four hypotheses to be tested in this study will be developed in this section.
In the literature, selecting merger performance indicators has proved to be a
difficult issue for researchers (e.g., Ambrosini et al., 2011 Meglio and Risberg, 2011).
Financial economists have relied on short-term time horizons and the ability of the
stock market to express the company's value. Industrial economists have avoided
this difficulty by using more metrics related to production and accounting when
investigating performance (Angwin, 2007). On the other hand, management
accounting has seen as a tool to add value and understanding of the evaluation of
the results of mergers (Whittington and Bates, 2007). One problem with measuring
the performance of mergers is also related to what the benefits of synergy are.
Namely, one should find a suitable benchmark comparison of pre- and post-merger
situations to determine the true benefits of the merger. For example, using past
indicators of accounting rejects important aspects of financial benefits of the merger
(Sirower, 1998). In any case, short- and long-term indicators measure different issues
from different perspectives. The time horizon is a relevant issue in measuring the
performance of a company or a school, considering its advantages and disadvantages
(Zollo and Meier, 2008). Several studies have shown that short-term financial
instruments (e.g., CAR, cumulative abnormal returns) do not correlate with other
indicators but the results are contradictory, especially when a merger’s performance
is measured by accounting or finance (short- and long-term) indicators (Thanos and
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Papadakis, 2012). However, e.g., in the pharmaceutical industry, both long- and
short-term economic benefits have been found in the form of abnormal returns
(Hassan et al., 2007). It is therefore possible that also in this study the results are
somewhat contradictory. Short term in this study refers to a period under one year,
and long term refers to a period of five to six years, which can be said to be a
reasonably long time to achieve at least some benefits. Mergers can mostly be said
to be made for the future, that is, they are for the long-term. Nevertheless, also shortterm benefits are also important to achieve. And sometimes it is difficult to tell the
difference between these two.
The first two hypotheses are related to the observation found in literature that
there is no unambiguous support for the assumption of economies of scale in
schools that have a large number of students (Brinkman and Leslie, 1986, Hatton,
2002, Kyvik, 2002, Lloyd et al., 1993, Worthington and Higgs, 2011), but also to the
fact that the creation of a new organisational culture may take a very long time according to some estimates, up to 10 years (Välimaa et al., 2014). However,
achieving economic benefits is not as dependent on culture as, for example, the
creation of a new business culture and organisational structure. The economic
benefits should be received faster (Meglio and Risbeg, 2010, Patterson, 2000). Some
institutions may achieve economic benefits quite rapidly, but in Finland it is rare
because of the nature of the merger agreements.
If the management is working according to managerial ideology, their primary
objective is to improve performance measured by short-term financial indicators
(Vaara et al., 2003). As a result, Zollo & Meier (2008) concluded that short-term
financial indicators could not be linked to any other indicators. However, in this
study short- and long term are often interrelated with other than financial indicators.
In other words, some quantitative indicators may show mergers´ impacts earlier than
financial reports. Of course, mergers are also made for other reasons than short- or
long-term economic improvements.
It was found by Uddin and Boateng (2009), that mergers made by British firms
abroad would not yield statistically significant positive additional returns in the short
term. When investigating the share price in the short-term, the results were found to
be positive (Andrade et al., 2001), but in the long term, negative (Moeler et al., 2004).
In the school literature, e.g., Tirivayi et al., 2014 argue that in the short-term,
schools will be able to achieve economies of scale by reducing their quality and by
increasing their quantity, but in the long-term, the quality of the outputs of teaching
and research also affects the schools’ cost structure, and thus is a vital determinant
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to economies of scale. Furthermore, Brinkman and Leslie (1986) argue that the
separation of long- and short-term costs are sometimes difficult.
In the Finnish vocational schools, their inputs such as funding and partly also
labour can be assumed as being given, at least in the short term, and it is therefore
reasonable to consider the output-oriented perspective. This means the benefits for
different stakeholder groups. This argument is also supported by the fact, that the
government measures the outputs and thus the performance, e.g., in the form of a
performance index. Secondly it is noteworthy that the inputs do not change very
much in the short-term. When discussing costs, one has to distinguish between
short-term resources, which can often be almost fixed, and long-term resources, all
of which can be treated as variable. If considering only costs, direct costs are shortterm indicators, and indirect costs are long-term indicators. Because school sizes are
assumed to be constant (before and after the merger, though bigger after the merger),
they are also assumed to operate in the short-term at the minimum of their average
costs (Throsby, 1984). However, this will be somewhat difficult because, e.g., the
salaries for experienced teachers are relatively fixed in the short term. For these
reasons it is relevant to use variable costs when considering the short-term efficiency
(Carrington et al., 2005). Quantitative changes of outputs and direct costs as well as
some benefits for stakeholders should be achievable quite soon after the merger.

H1: In the short-term, no economic benefits are achieved from school mergers.
Business literature studies have mainly dealt with the benefits received by the
principal shareholders and focused on the issue from their perspective. The
indicators used have been, e.g., productivity, market share, profit or price-cost ratios,
and the development of the share price. The results are found to be contradictory
(e.g., Andrade et al., 2001, Moeler et al., 2004). As in the short-term, also in the longterm the time frame is a relevant issue to consider (Meglio and Risberg, 2010).
Business literature has shown that merger integration is an intertwined, multi-layered,
and long-term process, which requires ability, time, and resources so that it can be
targeted effectively to the management, people, culture, identity, and power
(Faulkner et al., 2012). However, mergers are done for the future, not so much for
the short-term.
In the long run, the quality of the outputs affects the cost structure of schools
(Tirivayi et al., 2014). In Finland, this quality is measured by the students` ability to
fulfil demands from business – in other words how ready they are when entering the
labour market. In the university sector, it has been found, that on average,
universities could raise their outputs and efficiency with current level inputs in the
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long-term (Carrington et al., 2005) by reaching their optimum size and by cost
savings (Kyvik, 2002). However, in some other mergers, this has not happened
(Hatton, 2002, Worthington and Higgs, 2011). A more determining factor in
university sector in terms of cost seems to be the faculty structure (Kempkes and
Pohl, 2010) and a similar conclusion can also be made regarding Finnish vocational
education by comparing the unit prices in the different fields of education.
In economic terms, the long-term efficiency measured through fixed costs makes
sense (Carrington et al., 2005). Faulkner et al., 2012 argue, that school mergers can
be expected to be long term in duration and that some benefits should be realised,
especially in the long term. In some school mergers, significant results have been
obtained in the form of improved efficiency and cost savings. Similarly, the objective
of improvements in their library and IT services appears to have been fulfilled
(Kyvik, 2002). In other mergers, this has not happened (Hatton, 2002, Worthington
and Higgs, 2011). Also, in the university sector, product-specific economies of scale
have been found in the long run, but the results have been contradictory and even
disadvantages have been found. Very often a school merger means an increased
number of administrative staff, and thus an increase in bureaucracy, which has been
seen as a disadvantage (Worthington and Higgs, 2011). Because of this, no financial
savings in management costs have been observed in the long term (Patterson, 2000).
Testing the next hypothesis, concerning the long-term gains, remains partly
incomplete in this study because 1) the time span that is examined may not be long
enough (here it is 5 years after the merger) and 2) changes in school environments
prevent longer time taking. Even when the desired time span is chosen to include as
many years before the merger as after it, a 5-6 years’ time span before and after
merger have been reached. However, it will bring the whole investigation period to
11-12 years. This is one of the longest research periods in the literature.

H2: In the long term, no economic benefits are achieved from school mergers.
Also, competition factors have an impact on the efficiency (Curristine et al.,
2001). Not all environmental factors cannot be separated from the variables in
assessing the efficiency of schools (McMillan & Chan, 2006), but there are some,
however, that can be separated. In Finland, one such factor is, e.g., changes to the
funding.
Hypothesis 3 is also partially justified based on the researcher’s long-term work
experience with educational institutions. When there are no changes in the incomes
of the school (unit prices remain the same), there is no reason to change operating
models to be more efficient. An idea in pursuing synergy benefits exists that a larger
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unit would be better than a smaller one, even if unambiguous support for this claim
cannot be found in literature (Ferraro et al., 2005, Tirivayi et al., 2014, Brinkman and
Leslie, 1986, Kyvik, 2002). There are also differences in efficiency analyses between
overall efficiency and technical efficiency when compared with scale efficiency.
Technical inefficiency is caused by, among other things, poor management or
obsolete tools or methods. For example, in schools, funding levels are known for
many years in advance, and therefore the operations can include activities based on
a weak control and reporting system or management culture, all of which result in a
variety of costs for which there is no economic justification.
It has been hoped that reducing the number of institutions would bring savings
to the entire sector, but empirical studies show that mergers have been expensive,
and that cost savings have been often overestimated (Välimaa et al., 2014). Where
has, for example, the government of Finland thought to receive savings, if the unit
prices cannot be reduced at the same time? The Ministry has acted in exactly the
opposite way by promising more money to merged schools for a couple of years
after merger (OPH Funding system reports 2008-2012).
Synergy benefits are usually sought either as a combination advantages, such as
e.g. financial and collaboration benefits that do not express a high level of integration
in the organisations, or through the sharing of resources. Benefits are also sought
after as the transfer of functional – and general – management skills (Haspeslagh and
Jemison, 1991), as well as cost reductions by eliminating overlaps (Valentine and
Dawson, 2010). As in Finland, the prevailing policy is one where, in the case of a
merger, no one will be laid off, it inevitably leads to overlapping functions and an
excessive number of employees. In particular, this increase in the number of staff is
visible in doubled administration, which uses the funds that could go towards
education which, after all, is the core function in all vocational education institutions.
However, in many school mergers, the number of branch offices either increases or
remains the same. This does require some administration and other support
functions, and thus it is not even possible to eliminate all overlaps or obtain any
combination benefits or resource sharing benefits. In many cases, the mergers are
also intended to strengthen, e.g., student guidance, whereupon a conscious choice is
made to increase the cost of that operation. Such consciously made decisions cannot
be distinguished from the data at hand, because no indicator of such exists.
Hitt et al. (2012) believe the motive is determined by the resource-dependency
theory. According to that, synergy is said to occur through co-operation when two
or more companies work together having faith in providing higher value to their
owners, or in general to their stakeholders. Benefits to the stakeholders and especially
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students might be what the owners have thought about most in school mergers. The
benefits obtained by the students could be, e.g., an increased course supply, smaller
group sizes or even increased internationalization.

H3: Decrease in funding facilitates synergy benefits.
Increased bureaucracy has even been a disadvantage (Worthington and Higgs,
2011). How many administrative levels were there before the merger and how many
after it, and did both or all merging parties have the same number of administrative
levels? What about the number of directors and managers, how has it changed during
the merger process? No financial benefits in management costs have been observed
in the long term (Patterson, 2000). In Finland, judging by the fact that from the
funding granted by the Ministry of Education and Culture to schools for education,
only an average of 60% (ten years ago 70%) is spent on actual teaching, we can say
that the administration has increased in schools (Misukka, 2015). Synergy benefits
have not been received due to the fact that the administration has expanded, and
teaching resources decreased (Harman 2000, Curri, 2002, Kyvik, 2002). Not only has
the administration expanded, but it is often very bureaucratic and there is a risk that
it would change from a supporting service to a commanding unit. The expansion of
administration and support services due to mergers appears to be a problem also in
Finnish vocational upper secondary education. One can say, that the potential of
getting synergy benefits and savings is not realised in this case. On the contrary, it
will probably increase costs on administration.
According to the public choice theory, bureaucrats are maximisers of their own
benefits, just like all other social actors (Wiberg, 2014). Investigating this would
however require data from the tax authorities ranging back so long that such data
would not have been recorded in Finland. The annual salaries of people are known
for the past six years, so this information would help in investigating only the latest
mergers, the ones that have just taken place. Even so, only the salaries paid just
before the merger would be known, and one would then have to wait six years to
determine the validity of this hypothesis. However, this is something that the
merging schools’ educational provider administration should pay attention to. Yet
there are some statistics provided by Statistics Finland and employers´ organisations
which could be examined. Unfortunately, the examination of this hypothesis remains
incomplete because of the lack of necessary salary and staff information.
In literature, there are observations that sometimes the management might
operate more according to their own interest than according to the owners’ interest
when merging another company to their own (Angwin, 2007, Uddin and Boateng,
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2009). It is also reported that the management and employees are looking for their
share of the benefits at the expense of the owners. Management will fight for shared
power and autonomy, and employees will fight for continuing employment, and for
increased wages and salaries, as well as for extra time for the adaptation (Meyer,
2008).

H4: The increase in the number of administrative levels hinders the realisation of potential savings.
In the literature, it is usually assumed that the management always acts in the best
interests of the owners. This leads to the question of what is the motivation of the
owners in the case of school mergers. Is the aim to obtain synergies or other benefits?
At least, the aim is probably not financial, because the schools in Finland do not
have to produce profit for their owners, and it is even forbidden by law. According
to O’Connell & Perkins (2003), the modelling of the behaviour of non-profit
institutions is difficult because the adaptation of conflicting aims of policy-makers is
impeding modelling, and in addition, because of the multidimensional nature of the
schools’ products, it is difficult to measure their quantities and qualities.
Furthermore, other persons working in schools seek salary advantages, if not
directly, at least in form of keeping their jobs. As the number of organisational levels
tend to increase during the merger process, there will be possibilities for personnel
to be promoted. This in turn can increase the salaries.
So, what would be, or has been in the owners’ interest? Benefits to other
stakeholders than the owners, especially students and staff, could have been on the
list when making school mergers. From the benefits obtained by the students
(increased course supply, smaller group sizes or increased internationalisation), the
increased course supply or internationalisation are difficult to measure by the current
data collection forms in Finland. Of course, both above-mentioned things will
increase due to mergers, because the merged schools will provide courses or
international exchange of merged schools for all students from all units. These were
previously available only for the school’s own students. But whether or not there
been any real increase in supply is difficult to verify. Group sizes can be examined in
the light of the collected data, but even that is not quite an unambiguous way because
one of the merged schools may have had smaller group sizes than the other one, due
to, e.g., the total amounts of students, which has made it easier for large schools to
optimise group sizes. And after the merger, this optimisation can be spread across
the entirety of the new school.
As an organisation’s performance should be the dependent variable, not the
management’s control system, it is important to consider performance indicators. In
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commercial organisations they are different than in schools, which are, regardless of
owner type, non-profit organisations. An important part of this study is to consider
the role of these indicators and their relevance. How to define indicators, including
non-monetary ones, through which the issues at hand will be measured? Also,
consolidating different indicators and the feedback they would produce, and from
which one could learn something, is important in terms of the validity of the different
indicators. This issue is discussed in more detail later in connection with methods.
The above described phenomenon is visualised in the following picture (figure
7). It presents the operational environment of educational institutions and the
beneficiaries of the mergers. Also, the potential benefits are listed, although not in
much detail, as well as the possibility that there are no benefits realised. In the figure,
H refers to hypotheses and Q to research questions. One can also see that all the
hypotheses have a connection to all three research questions; this is due to this study
examining the benefits through beneficiaries (stakeholders).
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Figure 7.  Concept map of school mergers
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3 RESEARCH DESIGN, METHODS AND DATA

This chapter reviews the research strategy and reflects on the methods used in earlier
research and in this research. Methods used in merger studies are described more
extensively than in the literature review in Chapter 2. To begin with, the research
strategy is presented in chapter 3.1. Thereafter, in chapter 3.2 the methods used in
this study are introduced. Previous methods will also be briefly reviewed. Especially
non-parametric methods are presented in order to facilitate the demonstration of the
performance index. The arguments for two major statistical methods for this study
are presented; regression and variance analysis. These methods were chosen because
their properties are suitable for this study. Further analysis and use of these two
methods will be explored in the context of the presentation of the findings in
Chapter 4.2. Chapters 3.3, 3.4 and 3.5 then describes data collection and access to
data and the practical implementation of this research as well as the limitations of
the data. In chapter 3.6 the used variables are introduced. Especially the performance
index, which is one of the key variables for this study. It sums up well non-parametric
methods and its value can be used to perform statistical analyses and tests.
In accounting studies, discussion has revolved around three different things
regarding methods (e.g., Kasanen et al., 1993): Is the study 1) quantitative or
qualitative, 2) positivist, interpretive or critical and 3) based on large or small samples.
The pros and cons of different methodologies and techniques such as regression
analysis (RA), analysis of variance (ANOVA), Event Study, Data Envelopment
Analysis (DEA), Stochastic Frontier Analysis (SFA) or free Disposal Hull (FDH) are
also discussed when examining the efficiency of public services. These are briefly
reflected in chapters 3.2.1 – 3.2.2. The pros and cons of the cost function, too, have
been discussed. Also, comparisons between different methods in measuring the
success or efficiency in mergers have been carried out, and it has been examined how
well the results are correlated to each other referring to studies made by, e.g.,
Papadakis and Thanos, 2010 and De Borger and Kerstens, 1996. If we want to
understand better what happens in mergers, and thus promote the understanding of
their impact, we must re-think ways of producing information in this field, with
regard to study design and data sources, e.g., by rejecting secondary data, and by
seeking longitudinal real-time research designs instead (Meglio and Risberg, 2010).
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The dominant method used has been a quantitative one, which has been used in
nearly all studies in which merger performance is measured. In these studies, the
time horizon has mostly been less than a year, but also 1-3 years (and over 3 years)
has been used nearly as often, but only a small part of the studies used both a short
and a long time span (Meglio and Risberg, 2011). Financial indicators have been the
most popular for measuring merger performance, but non-monetary indicators are
rising and mixed method falling in popularity, even if it has never been used much.
All in all, merger performance has been measured one-dimensionally, using one
indicator (Meglio and Risberg, 2011). This sounds reasonable in the sense that the
number of indicators used in studies should be minimised when the used method is
considered. However, in this study, it is difficult to find just one indicator because I
am to study both macro and micro levels. The macro level will be studied, e.g., by
average level indicators and the micro level by extremes or by using information
from one vocational institution. Macro level refers to the state and micro level to
institutions, personnel and students. Also my own experiences of school
management support the use of several indicators in evaluating school performance.
In contrast to the above-mentioned articles about used methods, doctoral students
in the Nordic countries have used mainly qualitative methods. The relationship
between quantitative and combination studies was quite equal, and both were less
widespread than qualitative methods (Hellgren and Schriber, 2003).
In almost every quantitative study concerning merger performance, researchers
have set performance indicators as a dependent variable. It proves that scientists see
it as one of the most important indicators in mergers and are trying to figure out the
final independent and intermediating variables that could explain merger
performance (Meglio & Risberg, 2011). Among other things, these methods assume
that the model parameters are fixed, while forgetting that most theoretical structures
vary in terms of business and time. With these plans, one will produce statistically
significant results without ever stepping foot into the field to see what is happening.
However, not all merger research is by any means merely testing hypotheses and
correlations (Meglio & Risberg, 2010).
All in all, there is no single explicit method to assess productivity and efficiency
in schools, as school qualities vary in their educational levels and fields. In addition,
schools have significantly different production processes than corporations do, in
many ways. First of all, school outputs are difficult to measure in terms of money,
because the effects of the outputs are often perceived only after a very long time,
and not so much immediately. Measuring the benefits received by graduating
students (one output) is difficult, if not impossible, due to their cumulative nature.
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Yet two of the difficulties that can be mentioned are the impact of external factors
to school outputs, e.g., the impact of parents, or the location of the school on
students’ success. These challenges are indeed considered in Finland by the Ministry
and the National Agency of Education, and as a solution a performance index has
been developed. It considers many of the problems mentioned in previous studies
and offers a solution how to measure all vocational secondary institutions using the
same criteria. This performance index is described later in this study (chapter 3.6).

3.1

Research strategy

This research relies on a positivist philosophy of science, whose core concepts
include, for example, objectivity, causality, explanation, verification, analyticity, and
empiricism (Neilimo and Näsi, 1980). The research strategy is to make an empirical
longitudinal study using quantitative methods. I will resort to a longitudinal study
also because merger processes cannot be investigated by examining one specific date.
Longitudinal studies have also been unusual so far, mainly because it is difficult to
maintain a representative sample of the entire period of the study (Cartwright and
Schoenberg, 2006). This is also typical of case studies that combines different data
collection methods as well as quantitative methods. Case studies are suitable to
answer "why" questions, as well as to create theoretical suggestions. By means of an
inductive case study, one can also gain better understanding of complex
phenomenon, and thus overcome the limitations of the method (Hitt et al., 1998).
Inductive reasoning is used in cases 1 and 2, which represent the first phase in
empirical research. Thereafter deductive reasoning is used when analysing and
testing the presented hypothesis with whole data set of 9 merged and 51 non-merged
schools. One can say that this study also includes abductive reasoning as a result of
the research process combining inductive and deductive approach.
I am aiming to measure the success of school mergers through many different
indicators and criteria. Both monetary and non-monetary terms will be used, and
thereby to avoid being criticised for using only a single method, criterion, or
indicator. With the introduction of multiple performance measures, one will
simultaneously have the possibility of forming a more comprehensive picture of the
merger output concerning several stakeholders, and of detecting possible
combinations of multivariable patterns that interact with merger performance. It
may be that a combination of some variables is a more important factor than any
other single variable (Hitt et al., 1998). This study is intended to achieve the simplest
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indicators (such that are directly measured or calculated from data) and to leave more
detailed reports for further examinations. One aim is to highlight the potential latent
variables, which cannot be observed directly. The available material talks about the
economics of schools as well as some inputs and outputs. In the case of latent
variables, one should be careful in making objective conclusions and interpretation.
In my experience, for example, the size of a group affects the school atmosphere
and is reflected in the performance of the students. In this study, I interpret smaller
group sizes as indicating a better atmosphere.
On the other hand, this study does not so much seek to examine school efficiency
from a cost or technological efficiency point of view, but the main focus is to find
out whether schools have achieved their objectives in the merger from the
beneficiary’s point of view. As a by-product however, the result index and other
efficiency figures for schools might arise. For this study, it is still possible to learn
from the indicators discussed above. They too have examined the efficiency through
a perspective of either achieving savings in inputs or increasing outputs. In this study
I do not seek multi-disciplinarity; rather, I stick to the topic within the scope of
management accounting and the benefits for stakeholders.
The theory used in the background of this study is the neo-classical economic
theory (human rationality and self-interest pursuit as basic assumptions, where
incentives have importance in helping achieve desired goals, and the effective
functioning of the market as a means of exchange) and its indicators particularly to
maximise benefits. However, an increasing amount of evidence speaks in favour of
the idea that the pursuit of self-interest is learned behaviour and people learn it while
studying economics and business administration (Ferraro et al., 2005). Rationality
and self-interest hypotheses have been abundantly criticised, and efforts have been
made to better understand their constraints by, among other things, using the
prospect theory. The criticism is directed to the fact that people are not acting
rationally all the time, but have other motives for their actions, which have also been
reported in several studies where the inaccuracy of rationality has been evidenced
(Kahneman, 2003). Satisficing as a behavioural model has also travelled from the
field of psychology to economics, as has also limited rationality, which bring forth
the need for the methods to achieve their equilibrium point (Simon, 1959). The
resource-based views of companies also partly support many main perspectives in
mergers, as do many other theoretical perspectives which are used to explain the
effects of mergers (Hitt et al., 1998). In addition, as a sort of umbrella theory, utility
theory will be utilised.
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In previous studies, the time horizon used has been for example three years
before and three years after the merger (Hitt et al., 1991) or 10/20/40 months after
the merger (Agrawal and Jaffe, 2000). In corporate literature there are results
according to which merger results are visible already after two years (Papadakis and
Thanos, 2010). I am going to explore the changes in the operations of the schools
after the merger by different indicators and compare them with the corresponding
prevailing operations before the merger and their results. From there arises a
perception on whether the objectives set for the mergers have been completed. As
a control group, I will use non-merged Finnish vocational schools, and thereby find
out more about the changes brought by mergers. Also, time period should be found
so that the impact of external changes on merger success is minimised. Factors that
are unlikely to change due to the merger include the unemployment rate in the area,
the initial level of the students, and the number of students receiving a staggered unit
price. Factors that the schools can influence, e.g. the number of students (though
the maximum is decided by MEC), and efficiency, all seem to have a weak statistical
connection (Ollikainen, 2007). However, most Finnish vocational institutions would
increase their efficiency by increasing their number of students. In 2003, the limit
was about 1300 students, after which the efficiency started decreasing (Ollikainen,
2007). However, Finnish schools cannot seek such an optimum for reasons already
discussed.
Firstly, I am going to explore the merger cases of two vocational schools (preanalysis), and through that examine the functionality of the indicators I have selected
to measure mainly the economic achievements of the merger. After that, I am going
to expand the study to include all vocational school mergers that have taken place
since 2003 in the field of vocational upper secondary education. Case studies,
however, have been found to work quite well with the amount of 4-10 cases, even if
there is no ideal number of cases (Eisenhardt, 1989). The year 1994 would also be a
good starting date for this study because it was then that the funding system in
secondary vocational institutions changed into a unit price-based one. At that time,
institutions also got more freedom to plan and carry out their activities, as long as
they did it within the framework of the unit price and the associated resources. Thus,
at least the incentive was created for owners to enhance the operations of schools.
However, the change implemented in 1999, in which the funding system was
changed from school-based to education provider-based, resulted in it being in
practice worth exploring school mergers only from that date on. Throughout the
1990s, the entire field of vocational education was involved in such strong changes
that the results obtained from that period would not be comparable. The funding
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model implemented at that time is still valid in the field of Finnish secondary
vocational education, although the model is changing, starting in 2018, to resemble
the funding model followed in UAS. In 2006, the calculation of a performance index
for all vocational schools was introduced in Finland, and that is a good starting point
to begin the comparison of schools. After all, the performance index is an expression
of what results the paying party wants from the schools.
I will use the selected indicators to examine the schools for some years before the
merger. A suitable time span would be from 3 to 5 years. Then, I will skip one year
because the merger confuses operations, and thus also the costs and outputs. The
adjustment of operations is only about to begin. After this, the same indicators are
used to examine the operations of merged schools for another period of 3 to 5 years,
this time after the merger. The performance of schools before and after the merger
can be examined by calculating the average values from selected variables as far as
the nature of the variable permits. Then, by comparing the results before and after
the merger, I will search for possible economic benefits resulting from the merger.
These results are also compared to the non-merged schools and their achievements.
In this study, if needed, I will also divide schools into different categories based on
their similarity, and at least consider dividing them by size. The Finnish National
Agency of Education (OPH) also divides schools into different categories when
calculating the performance index. In this way, I believe I will get better and more
diverse and comparable results. At the same time, I can also discuss the relationship
between various parameters behind the synergy benefits concerning mergers.
When the merger occurs, it should be considered, to which previous so-called
base institutions the comparison should be made, or if a comparison should be made
at all. One option would be to form a joint DMU from the base institutions, for
example 5 years before their merger, by adding the values of the variables and
comparing the five-year period post-merger to these values. Another option would
be to calculate the average figures from the five preceding and the five subsequent
years and calculate the Malmquist-index using these. In this study the first option is
used.
The quantitative part consists of statistical (parametric) as well as non-statistical
(non-parametric) analysis of the input and output data. If this analysis gives
controversial or unclear results, then it would possibly require a qualitative part
which could be used, e.g., to explore such causal mechanism that would not
necessarily be found by a quantitative analysis and by the interpretation of statistical
relations. According to strategic management and organisational behaviour
literature, merger results are worth asking from the management for three reasons.
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First, if the access to objective indicators from the merger performance is difficult.
Secondly, respondents may provide information about both monetary and nonmonetary indicators, and thirdly, because the management's perceptions of the
success define their way of acting (Papadakis and Thanos, 2010). Since I have
personal experience of responsibility for a school's financial management, I do not
think problems of interpretation arise and hence management interviews are, at least
for this study, irrelevant. Above all, objective indicators from the school’s
performance exist, both monetary and non-monetary.
I am going to collect different information on the same phenomenon in order to
improve the validity of the results; using various indicators gives a more reliable
description of the phenomenon, especially if they end up pointing to the same result.
As for population, I only intend to exclude the extremes – this ensures adequate
validity. The repeatability of the results is important.
However, it has been mentioned in literature that no theory or research method
is perfect and M&A studies in particular are hard to carry out in a way that would
cover the entire phenomenon with traditional methods (Angwin, 2007, Hitt et al.,
1998). The underlying assumption in many conducted studies, of which for example
Worthington & Higgs (2011) list 16, has been that schools minimise their costs at
the given level of the output, considering the factor of production prices.
The process and used methods are illustrated in figure 8.
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Figure 8.  Process and used methods

3.2

Methods

Conventional methods used are frontier production analyses, in which the crucial
idea is to define efficient production technologies, and to identify the decisionmaking units which are located beyond the border of an efficient technology and
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those that are not located on that border, and thus are inefficient. In the case of
inefficient ones, the degree of inefficiency and its sources must additionally be
defined. Two of the most common methods of investigating the efficiency of the
public sector have been DEA and SFA (De Borger and Kerstens, 1996). A common
requirement in the use of both methods is that all outputs and inputs are
homogeneous for all decision-making units (DMU), that they are measurable, are
accurately measured, are included in the calculations and that the DMUs are
relatively similar and use a common technology (McMillan & Chan, 2006). One can
note from the above-mentioned list that in the field of education, some requirements
are fulfilled better than others. See more closely from the pros and cons of these
methods from chapter 3.2.2.
When examining efficiency, the methods can be divided into either parametric
(statistical) or non-parametric, or deterministic and stochastic ones. Parametric
methods make assumptions of the characteristics of the universe, whereas nonparametric methods do not. Statistical parametric methods may be either
deterministic or stochastic (e.g., COLS, MOLS, MLE or SFA). Deterministic
approaches assume that all things have a cause, while stochastic approaches assume
things can happen because of random events (they are randomly moving in time).
Using the assumptions of stochastic properties of the data aims to distinguish
between data noise and inefficiency. Deterministic methods treat measurement
errors as inefficiency. The non-parametric methods are based on linear programming
(e.g., DEA). Statistical methods assume that efficiency follows a specified
distribution, and methods are often parametric and produce descriptions of the
relationship between inputs and outputs. The advantage of statistical methods is that
the results can be tested for statistical significance. The disadvantage is the possibility
of shaping the function wrongly, especially in a case where there are several inputs
and outputs; this is what schools are representing.
In general, method literature states that the ranking lists used in production units
may be quite sensitive to the method used. Especially results of comparative analyses
of parametric and non-parametric approaches have been quite conflicting (De
Borger and Kerstens, 1996). However, in the same study it was found that, using the
efficiency - inefficiency dichotomy, FDH, DEA and FS-mode resulted in
substantially similar results in the highest efficiency observations. The differences
between parametric and non-parametric methods were also significant in major size
ranges, and the average inefficiency scores were almost uniformly distributed.
Parametric tests (for example, mean tests) require assumptions about the population
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characteristics and the form of variable distribution. Non-parametric tests (e.g., Khi's
square test) are used if the assumptions of parametric tests are not valid.

3.2.1

Regression analysis and Analysis of variance

Regression analysis (RA) is a basic statistical method to determine how and with
which variables (independent) to explain the variation of the variable of interest
(dependent). It can be used to explain one dependent variable with one or more
independent variables. When a single factor is explained by multiple variables, this is
called Multivariate Regression Analysis. If there are several independent and
dependent variables, it is called Canonical Correlation (CC). In the regression
analysis, the variables (dependent / independent) are selected first, then the
coefficients (regression analysis) are calculated, and finally diagnostic observations
and tests are made for the resulting model.
Regression analysis is suitable for modelling phenomena and predicting
observations. With RA one can search from a number of variables those factors that
together can explain a continuous variable. It can also be used to test and compare
explanatory factors. The RA method assumes that meaningful variables are selected
as independent and that there is a sufficient number of observations in relation to
the number of variables to be sampled. In this study, this fits with all schools, but
not with the individual school. One assumption of RA is also that the independent
variables correlate reasonably with the dependent variable, but not too strongly with
each other. The correct and accurate result of the analysis also requires the absence
of outliers in the data. (Metsämuuronen, 2017)
In RA, either a descending order, an including order, or a stepwise order is used
to select the variables to be included to the model. The latter two methods have the
advantage that multicollinearity is not a problem in the choice of variables. A
stepwise method has been selected in this study.
The suitability of the coefficients of the variables in the model is tested by t-test.
The suitability of the whole model, in turn, is estimated by the multiple correlation
coefficient R and its square R2. R2 is the degree of explanation for that model, and it
can still be corrected by considering the number of variables and sample size. In this
case, the coefficient is denoted R2adj. Additional tests and further analyses should also
be carried out when needed. For example, one can graphically examine the normal
distribution of residuals in a model using a normal probability plot, which should be
straight. Or the flatness of the distribution of residuals, the homoscedasticity.
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For further details on RA, see Chapter 4 on the presentation of the results, as
well as other reasons why RA was selected for use in this study.
Analysis of variance (ANOVA) is a statistical method that examines whether
there are statistically significant differences between groups. ANOVA examines
whether the means between the groups are the same and how the classifying
variables affect the independent variable. The idea is to compare the averages in a
way that considers the error associated with each mean. The standard error of mean
can be calculated using the variance associated with the mean. The mean error is
s/√n, where s is the standard deviation and n is the sample size associated with the
mean.
There are three assumptions in the method that must be fulfilled: observations
are independent, populations of groups are reasonably well normally distributed, and
group variances are equal. For example, normality can be tested by calculating the
kurtosis and skewness of the distribution. Also, it is always good to graphically
observe the observations of each group and find the symmetry (normality) of the
mean of the variables. At the same time, the existence of the outliers and their impact
must be investigated. With a small sample size, normality tests, such as the
Kolmogorov - Smirnov test, are unable to tell whether the distribution is normal or
not. On the other hand, when the sample size is large, the test too easily rejects the
assumption of normality. Especially in unclear cases one has to confine oneself to a
graphical examination in assessing normality. (Metsämuuronen, 2017)
The sample size affects the comparison of differences in means so that when
using a small sample size (n <20-30), a U-test is used, and with a large sample size a
t-test is used. The U-test (Mann-Whitney U-test) does not require information on
population distribution, and the measurement can be on either ordinal or interval
scales. The t-test, in turn, requires a normally distributed population and that the
measurement is at least on an interval scale. The T-test is the most commonly known
mean difference test method, and the U-test is used when one is not sure of the
existence of the conditions of the t-test. Both tests are used in this study and the
results obtained are compared with each other because the merged schools form a
small sample and the non-merged schools a large sample. Tests generally assume that
there is no difference between the means.
One extension of ANOVA is the analysis of covariance (ANCOVA), where the
ANOVA result is corrected by additional information provided by the covariate (the
factor correlating to the Y-variable) (Metsämuuronen, 2017). The purpose of the
covariate is to standardise observations. ANCOVA is particularly suitable for
experimental situations, as in this study. The situation is measured first before the
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merger and then after the merger. It is then examined whether there are differences
between the groups. Here, the pre-merger situation is as good a covariate as is usually
possible. The statistical significance of the difference between the groups is usually
calculated using the F-test. Other additional tests and follow-up analyses may be
carried out if needed, for example the Tukey's honest significant difference test. It is
a so-called post-hoc test to determine which groups differ with statistical significance
(SPSS on-line manual).
Another extension of ANOVA is the multivariate analysis of variance
(MANOVA). This is used to examine the effect of one or more simultaneous
grouping factors on more than one independent variable; e.g. in this study, to
examine the performance index and the number of credits completed with
interaction between the individual schools. MANOVA answers questions such as
what is the main effect of independent variables and what are the interactions
between independent variables. In addition to the previous models, MANOVA
assumes that the model's residuals are normally distributed and homoscedastic.
As this method is also used in this study, the statistical reasoning for all tests and
the comparison of group means are discussed in more detail in Chapter 4, with the
results.

3.2.2

Other methods used

In this paragraph the methods used in earlier studies are presented in brief. Here the
focus is on methods which are not used in this study but could have been used. The
first method presented here is interesting because it has some connections to the
performance index, which is one of the key variables used in this study.
The Data Envelopment Analysis method (DEA) is one of the non-parametric
linear programming techniques / models which defines the production frontier from
the input-output data, and in the case of several inputs and outputs, also the relative
efficiency (McMillan and Datta, 1998). It is also one of the most widely used
techniques for analysing the efficiency of public administration organisations
(Abbott and Doucouliagos, 2003, Carrington et al., 2005, McMillan and Chan, 2006).
It has been used to study e.g., courts, health-care centres, ferry services and schools
(Kirjavainen and Loikkanen, 1998) in many countries. DEA has mostly been used in
input-oriented surveys measuring schools’ technical efficiency (Kirjavainen, 2009).
DEA is also a suitable method when studying entirely heterogeneous universities or
other schools (Kempkes and Pohl, 2010). DEA has several advantages, e.g., it can
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directly handle several inputs and outputs and in the case of schools, accurate input
and output prices are not needed to be known (Carrington et al., 2005, Kempkes and
Pohl, 2010, Johnes, J., 2006). Problems of the DEA method are associated with its
quality and assumptions. DEA assumes that all schools produce identical outputs
using similar inputs and the same technology (McMillan and Datta, 1998). It may
also identify two or more decision-making units that are operating at the point of
best practice. It is not possible to test DEA results for statistical significance,
although this deficiency can be corrected by using a bootstrapping procedure
(Johnes, J., 2006). The DEA method cannot take adequately into account the
heterogeneous structure of the schools. This is a serious problem if the results are
sensitive to the definition of inputs and outputs (Johnes, J., 2006, Kempkes and Pohl,
2010, McMillan and Datta, 1998). A solution for this problem is presented in articles
by Worthington and Dollery, 2002 and Sarafoglou and Haynes, 1996. The method
does not consider the differences between the education provider’s circumstances
and student profiles. However, in Finland this problem is at least partly solved by
the performance index, and this is why this method is not used in this study.
An alternative method would be stochastic frontier analysis (SFA). The difference
compared to DEA is the use of an error term that takes notice of both inefficiency
(assuming slope distribution) and conventional random error (assuming normal
distribution) (Johnes, J., 2006, McMillan & Chan, 2006). SFA has most been used in
studies concerning an output-oriented technical efficiency in schools (Kirjavainen,
2009). The advantage using SFA is that it is a statistical method that seeks to consider
the impact of data noise. On the other hand, the disadvantage of this method is that
its use requires making functional assumptions about the cost or production function
and choosing such a function is not a clear cut mission when it comes to schools
(Kempkes and Pohl, 2010). It is also not easy to use SFA in the case of several input
and output production situations.
Neither of these methods has a clear general advantage over the other. However,
DEA is easier to use. SFA is used quite a lot to study the cost-efficiency of schools
(Kirjavainen, 2009). With SFA it is easier to consider various external factors than
with DEA.
A third commonly used method is the Ordinary least-square (OLS) regression
analysis. In this method, one can determine the production function, wherein the
output is a function of the inputs multiplied by the efficiency exponential. The
problems concerning OLS are presented in articles by Johnes, J., 2006, Worthington
and Higgs, 2011 and Koshal and Koshal, 1995. Another alternative method to DEA,
which is a variant of DEA, is the free disposable hull (FDH) approach, which was
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first introduced by Deprins, Simar and Tulkens in 1984 (Alfonso et al., 2003, De
Borger and Kerstens, 1996). Yet another method would be the frontier regression
analysis, which provides a parametric option. The constraint of this method is that
it allows only one dependent variable to be used (McMillan and Datta, 1998).
Because the production function is problematic to define, these methods are not
used in this study.
One more issue to note with the methods is what statistical method should be
used if a certain method is to be chosen: the variance-based partial-least square (PLS)
approach to structured equation modelling (SEM) or covariance-based technology
(e.g., LISREL)? The first should be used if the variables include both formative and
reflective indicators, which are difficult to model by covariance-based techniques or if the sample size is less than 200, which is the recommendation for a covariancebased SEM. PLS instead fits well to smaller size samples, although preferably, the
sample size should be over 50 (Zollo and Meier, 2008). In addition to the size of the
sample, the number of groups to be compared, the scale used, the form of
distributions (kurtosis and skewness) and many others will influence the choice of
the method to be used. In this study, parametric methods and corresponding tests
can generally be used. When examining individual schools, the non-parametric
methods and the corresponding tests are more reliable (Metsämuuronen, 2017). To
improve the interpretation of the results, I will use both methods and compare the
results obtained.

3.3

Data collection and access to data

As research data in this study, I will use the data collected by the Ministry of
Education and Culture (MEC) and the Finnish National Agency of Education
(OPH). The main data collector by legislation is the OPH, which manages the
practical implementation of data collection. The collected data include, e.g., costs,
outputs and inputs to the extent that has been considered necessary in terms of
control. This information (e.g., VOT database) is public information. However, not
all the information is available on the Internet. K02 form contains the basic
questionnaire for vocational secondary schools stating the costs and outputs, which
are each year asked from the schools by the OPH. The costs of the enquiry are
divided into teaching activities (K1), real estate maintenance (K2), accommodation
(K3), student dining (K3.2), joint actions (K7) and depreciation (K9). Outputs
include instruction hours and the number of contact instruction hours, completed
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credit units (both curriculum (OPS) and work-based training (TOP) based ones),
transferred credit units, credit units purchased from others and courses purchased
from upper secondary schools (S1). In addition, data is collected on the schools’ own
premises as well as rented ones, based on the surface areas (S2), and finally some
further information on rarer trainings (K0). There are numerous other forms, one
of which worth mentioning is the E92 form, indicating summary costs and revenues
by the educator provider. This form is also used to collect information for calculating
the performance index: among others, teacher’s competence information,
expenditure information for the staff development indicator, cost and revenue data
from chargeable services, as well as output information. In addition, information is
asked from construction and other investment expenses, depreciation, reserves and
fund transfers, as well as other costs and incomes. The third form worth mentioning
concerns the number of students, which are questioned in great detail by the field of
study, age group, different qualification type, etc. For purposes of filling in the forms,
the OPH has given two sets of instructions. The first set has 16 pages of instructions
for filling in the number-of-student enquiry, and the other one has 23 pages. Because
the instructions are detailed, the information should be filled in the same way by all
schools and providers. As discussed below, the documentation still includes some
ambiguity.
Unit prices for the coming years are determined on the basis of this data. Unit
prices are based on each year’s actualised average nationwide operating costs for each
form of education. The nationwide total costs of each field of education are then
divided by the number of students who have received instruction within this field of
education. In this way, obtained unit prices are further scaled in a regulated manner,
which are affected by, among other things, the field of education, scaled education,
the number of special needs students, the number of students who have received
accommodation, and performance. When funding is granted, the recipients are free
to decide on its use and allocation of their resources.
As an advantage of the material one can consider its primacy, but because of the
problems in collecting information, one might have to refine the data to some extent
prior to its use. Although the material is not collected directly, it can still be
considered primary because the purpose of its collection is suitable for this research.
Another advantage of this material is that the material is descriptive, and it is sorted
by school operations. By compiling and analysing this data, I can explore the costefficiency of newly merged schools compared to the pre-merger situation. The third
advantage of the material is that the collection is based on legislation, and all schools
must give the information to the OPH. By this method, the effect of willingness or
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capability on the answers is avoided (Angwin, 2007, Ghauri and Grønhaug, 2002).
The response rate when collecting this information has been a hundred percent
because it is compulsory for schools to answer the MEC and OPH enquiries. In spite
of this, one has to expect that some of the data may not be complete, and therefore
it may be necessary to exclude some of the school's data from the study. In general,
deficiencies occur in data collected by Statistics Finland, not collected by OPH.
Normally they are related, for example, to the employment data of graduates. Some
of the information might also not be comparable because respondents have
understood the questions in different ways. Attempts to reduce these dangers in
some countries, such as USA, included auditing the system in which the information
is collected, thus ensuring a high degree of identical answers to different questions
(O'Connell and Perkins, 2003). A fourth advantage of the material is the fact that it
also includes the most recent possible data. For reasons concerning the collection
and handling of the statistics, e.g., information on the 2014 costs is available during
2016. Thus, it is possible to study and compare the latest mergers to older mergers
and provide an indication of whether over the years it has been learned to perform
mergers better. This allows one to study the effects of mergers retroactively, through
cost analysis as well as through measurement of financial interests or losses.
The danger with the finished material is always that the material has been
collected, at least in part, for other purposes. However, the purpose of data collection
made by the OPH is to get information about schools’ inputs and outputs. The OPH
and MEC actually use this information for many purposes, among other things, to
define the new unit prices of various schools, as well as to calculate the performance
indices, and distributing funding to schools, on the basis of the results. While in
terms of this research the database has been collected by others, it can still answer
my research questions, and does not limit this research or the types of questions I
can set regarding the topic of this research.

3.4

Data description

The data of this study consists of all secondary vocational institutions in Finland.
None of the vocational institutions have been omitted in advance. The data has been
studied mainly over the period of 1990 to 2014, and for some variables, data from
the years 2015 and 2016 has also been used. During the time span studied, the total
number of schools ranged from 483 to 602 and the number of providers from 233
to 126 respectively. The data includes all sizes, all types of ownership, as well as both
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single- and multidisciplinary institutions. Geographically, the vocational institutions
are divided into different parts of Finland, with an emphasis on the number of
students in Southern Finland.
By the end of 2015, Finland had a total of 130 providers of secondary vocational
institutions with 245 schools and 149 721 students, while in 1999 there were still 233
providers with 543 schools and 150 187 students. In 1999, providers of educational
institutions had an average of 2.33 schools and in 2015, on average 1.88 schools; so
it can be said that some change in the educational network has occurred
(Kumpulainen, 2014, stat.fi, 2016). The number of providers has dropped by 44%
and the number of schools by 55%. In addition to the number of providers and
schools, statistics may also include the number of teaching points, which is not the
same as the number of schools. One school can have two or more teaching points,
which are the places where teaching takes place. Table 1 shows the changes in the
number of students and the operating costs from 1995 to 2015. It is more difficult
to figure out the exact number of secondary vocational education institutions
because the method of statistics has changed since the 1990s, and clear statistics on
the number of schools can only be found out by counting them from different
sources. So, in 1999, there were a total of 233 providers of educational institutions
and 543 schools. Above all, this is reflected in the fact that in January 1999, Finland
shifted to provider-specific authorisation (provider network), whereas before that,
the education authorisations were vocational institution-specific (institution
network). The number of schools has changed from 543 in 1999 to 602 in 2011, a
difference of 59 schools. At the same time, the number of providers has decreased
from 236 to 140. It seems that quite a lot of mergers have happened, or at least the
providers have either been merged, or partially also been shut down.
Also, the exact number of students depends on which students are included. The
number of students in different statistics may depend e.g. on owner type, education
field, funding type and special needs students One has to be careful when selecting
the statistics to be used.
In 2013, there were 52 secondary vocational qualifications and 118 study
programmes in Finland, all of which are regulated by MEC as well as OPH by decree,
and in which the educational fields where the education providers may arrange
training are predetermined. The MEC or OPH also determines the maximum
number of students for every education provider. The education provider can then
decide within that framework about the organised qualifications and degree
programmes, as well as how many schools it maintains.
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Table 1. 

Vocational secondary institutions, students and operating costs. OPH, 2017. *1995
and 1999 marks have been changed into euros with Statistics Finland calculator
(www.stat.fi)
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Data from the 1990’s and the beginning of the 2000s that has been excluded from
the studied material is described in table 2 below, which shows the collected changes
in the vocational institution network during that period. This table specifically
describes school-specific changes followed by the Finnish National Agency of
Education, while table 4 describes provider-specific changes followed by the
Ministry. A total of 266 mergers took place during this time, 301 new institutions
were created and 42 were abolished. The majority of these changes occurred during
the establishment of Polytechnics, when part of the student body of the institution
at that time was relocated to newly established Polytechnics and new vocational
institutions were established to replace the old ones. There were also some changes
in the special education schools, as shown in table 2. The number of established
institutions in most of the years is higher than that of merged institutions, indicating
that at the time, not only merged institutions were established.
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Table 2. 

The changes of vocational institutions during 1990 – 2006, (OPH, 2006)
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The integration of education providers in Finland is a development of a provider
network in accordance with the operational and financial plan of the MEC. The aim
of this has been to reconstruct large enough and versatile or otherwise strong
operators, considering the training needs of working life and regional development
work. The integration of education providers has continued in accordance with the
education and research development plan approved by the Government for 20072012. Plenty of changes in vocational secondary education have taken place between
1993 and 2001, due to the formation of the Polytechnic network and the change of
the authorisation to provide education in 1999. Still, the size of vocational
institutions’ operations in Finland is relatively small, as shown in table 4. Changed
names have not been considered as new educational institutions in tables 2 and 3.
Both tables 2 and 3 follow the school mergers chain of events, where the OPH
revokes authorisations to provide education and transfers them to the newly
established or pre-existing vocational institutions. Table 3 excludes special education
schools, as there have been no authorisation changes to them.
According to information collected by the OPH, mergers in the Finnish
vocational institution network, as well as other changes, were implemented between
1999 and 2016 according to table 3 below. The table includes mergers of education
providers, revoked authorisations, and newly granted authorisations. As has already
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been pointed out, the change that took place in 1999 transferred authorisations from
a single school to providers of educational institutions, and therefore it is appropriate
to begin a new listing starting with that date.
Table 3. 

Changes to authorisations to provide education in the vocational institutions
network,1999 - 2016
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In the table 3, the changes in the vocational institution network are divided into
withdrawing of training tasks, new authorisations and actual mergers. In practice,
mergers almost always involve the transfer of a training task. In other words, the
OPH has withdrawn a training task from one of the vocational institutions and
transferred it to another one, usually to a new institution created in a merger. The
figures in the table are changes that occurred during the entire calendar year.
Table 3 shows that there were a lot of changes in the vocational institution
network in 2009 in particular, in all types of providers of educational institutions. In
the vocational institutions owned by the state, the municipality and the joint
municipal authority, changes have taken place already since the beginning of the year,
and on the 1st of August came into effect the mergers of both private institutions
and the municipality or the joint municipal authority. This huge change in 2009 is
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probably due to a letter sent by government officials three years earlier to the
provider of educational institutions, regarding the acceleration of changes in the
vocational institution network. Thereafter, the number of changes seems to have
diminished. In total, between 1999 and 2016, 133 training tasks were revoked, 27
new ones granted, and 85 mergers took place. The figures for 2016 have been
updated to reflect the situation as of December 2016. All in all, it can be said that
the Finnish provider network has been modified substantially during the period
under review.
The number of mergers can be approached in another way, by looking at the
number of secondary vocational schools, as described in table 4. The schools are
divided by size and tabulated according to the number and size of the schools. When
comparing these numbers with the changes in table 5 of the vocational institution
network, it is observed that for example, in the years 1999 -2015, 130 authorisations
were revoked. During the same period, the number of schools varied but did not
decrease. In 2015 there were as many schools as there were in 1999. Not all of them
are the same, as new ones have been set up and old ones have been discontinued.
The figures in table 4 are figures for the end of each year and are therefore not fully
comparative to the figures in table 3. However, the figures illustrate the magnitude
of the changes that have taken place. There are no changes in the number of schools
in 17 years. The result is not very flattering in comparison with the goal. At the
beginning of 2016, there were a total of 126 education providers, compared to 233
at the beginning of 1999. The number of education providers has dropped fairly
steadily, by a total of 107 during this time (MEC, 2016). The biggest decreases
occurred during 2008-2009 (-14), 2004-2005 (-15) and 2003-2004 (-12). Tables 2, 3,
4, and 5 show that, although the number of education providers has decreased, the
number of schools (in other words teaching points) has not decreased to the same
extent. This is because in the merger of two education providers, old schools are
often not discontinued, but they continue as such under the ownership of a new
provider.
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Table 4. 

Number of schools classified by size 1995 – 2015, (OPH, 2017. Funding system report
K02LK4AZ)
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The number of education providers from 1999 to 2016 by the type of owner. Situation
1st Jan. each year. State ownership also includes state-owned enterprises. (MEC,
2016)
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The above tables show that the development of school sizes has not been
dramatic in any way. The number of the smallest schools with less than 99 students
has increased from 89 in 1995 to 259 in 2015, and the number of schools with more
than 100 students has decreased from 394 to 285 in the corresponding period.
Vocational institutions with less than 100 students represented 18% of all institutions
in 1995 and in 2015 they accounted for 48%. Conversely, the relative share of
institutions including more than 100 students dropped from 82% to 52%. The
largest decrease in numbers has occurred in institutions with 600-799 students,
which, by Finnish standards, can be considered fairly large institutions. In 2015, there
were nearly as many institutions with under 100 students as institutions with more
than 100 students. In 2015, there also were even fewer institutions with more than
800 and over 1000 students than in 1995. The smallest institutions had only 10
students, and the largest 8233. As such, these figures are no surprise, as the
Polytechnics formed in 1992-1997 reduced the sizes of many bigger institutions. This
was in part because the matriculation departments were detached from the former
commercial institutions and relocated to the new Polytechnics. In the light of this
information, the objective for larger and stronger schools, as set by educational
authorities, does not seem to have materialised. This is the case even though
authorities are talking about developing the network of education providers and not
so much about developing the institution network. 2009 stands out from table 4 as
the year with the second lowest number of schools in the period under review,
reflecting the abundant change in the institution network in the same year, illustrated
in table 3.
For the time being, however, the relative changes in the network of providers of
educational institution have been much higher than the changes in the number of
schools. From the beginning of 1999 until early 2016, the number of education
providers has decreased by 46%. It can be considered as a major change in the
network. During this time, the state-maintained the Sámi Education Centre and
another state-owned public utility (enterprise) is included in the table as private
education providers. Schools maintained by municipalities have decreased by 83%,
joint municipal authorities by 51% and privately owned by 24%. Compared to the
decrease in the number of schools by 6%, it can be said that changes in the education
provider network have been large. This will meet the Ministry´s aspired operational
and financial plan to develop the education provider network. The main changes
concern mergers where the training task of the new providers has been formed by
transferring the existing provider’s authorisation to the new one. In addition, the last
authorisations to provide education in purely post-secondary level or higher
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vocational level were cancelled in 2007, and some of the authorisations have been
transferred to municipal or joint municipal authority-owned education providers.
It can be said that schools in Finland are relatively small in size compared to
countries with larger populations. There are many reasons for this; at least regional
policy has played a major role. The Finnish government has wanted to place schools
all over the country and thus guarantee equal possibilities for all citizens to study.
Looking at the total number of schools, it has grown from 483 in 1995 to 543 in
2015. At the peak, the number of schools exceeded 600. The number was at its
lowest in 1995. The figures are confusing because, over the whole period of
reflection, government education authorities have sought to reduce the number of
schools through changes in the vocational institution network. Why this has
happened is still unclear at the time of writing this, but regional policy has without a
doubt had an impact on the fact that small schools have not been abolished. This
situation cannot continue for a long time, as Finland has experienced quite a strong
internal migration from countryside to urban growth centres, mainly large cities
situated in southern and central Finland.
The above tables seem to provide support for hypotheses 1 and 2 that there are
no synergy benefits in the short term or in the long term. This is because the merged
providers of educational institutions have not abolished their small schools but have
continued their operations as usual. In this kind of a merger, usually only the
administration will grow because of new recruits as managers and executives. Also,
hypothesis 3 is supported by the figures in the tables since nothing else has changed
apart for the education provider's name. There has not been any change in the
business environment. For hypothesis number 4, there is no direct support from the
figures in these tables, but the assumption that the number of administrative levels
has increased seems to be correct, based on the writer's own experience. The merged
education providers usually set up a new central administration where regional,
industrial, and other managers are being hired. Often, various development and
project personnel are also employed. This increased administration will require an
increasing share of the unit price of funding intended for teaching, and there will be
less money for individual schools to organise their core activities.
The Ministry and the National Agency of Education determine the income
received by schools as unit prices, based on costs as previously described. In addition
to unit prices, schools also receive different bonuses and project funding, but their
share of total income is quite small.
Table 6 shows the actual operating costs and their development in all vocational
education institutions in Finland from 1995 to 2014. The changes reflect the cost
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savings in the education sector made during economic recessions, as well as the
increase in the cost level in the form of increased unit prices. This table includes only
institutions with a normal training task. If special education schools were included,
the average costs would be 5-6% higher. Changes have been calculated in such a way
that the operating costs for each year have first been altered to reflect the value of
2014 currency, and the percentage changes are calculated from these figures. In total,
the cost per student has increased from 1995 to 2014 by 19.3%. At the same time,
the Finnish cost of living index rose from 1390 to 1910 points, an increase of 37.4%
(Consumer Price Index, Statistics Finland). In general, it can be concluded that the
education sector has become more efficient in Finland because its cost growth has
been more moderate than the increase in the cost of living. The reason from where
this improvement arises from would require wider research than this study.
However, this study offers some explanation. Despite the increase in student
numbers, however, the real costs have remained fairly stable. If one were to use the
chained price index of education instead of the value of money index as a deflator,
the figures would be slightly more stable. The operating costs of vocational
education also decreased in 2015, to 10 138€ per student. The decrease compared to
2014 was 2.2%.
Table 6. 

Operating costs, €/student, in all vocational institutions. (OPH, rep. K02M04A0)
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The following table 7 shows the operating costs of Finnish schools by the type
of institution. Of forestry schools, the most expensive ones were maintained by the
state. Correspondingly, the cheapest training was in privately run business and
administration schools. The differences between the cheapest and most expensive
education in the various forms of education are substantial. The smallest difference
is in technology, where the most expensive school is 51% more expensive than the
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cheapest one. The biggest difference lies in the agriculture field of education, where
the most expensive school is 625% more expensive than the cheapest one. Generally,
the differences between the cheapest and the most expensive school are from
between double and treble in price. The difference is explained not only by the
ownership type, but also location, school size, and the number of fields and subfields
of education offered. State-run schools seem to be among the most expensive.
Table 7. 

Operational costs per vocational institution type, €/student, in 2014. (OPH, Funding
system reports)
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In Finland, the most expensive education is in areas that require a lot of buildings
and expensive machines, or in areas that provide education almost equivalent to
private tutoring, such as music. The cheapest education in turn is in areas where no
such investments are needed. In such fields, the only necessities are a school building
with appropriate facilities and various types of computers. These are cheap
compared to the prices of forest machines or commercial vehicles.
It is further noted that of the 11 different types of educational institutions, 6 of
the most expensive ones are state-run and 3 are owned by a joint municipal authority.
Private and municipal providers both own one. The most expensive teaching seems
to have accumulated to or remained with the state, but on the other hand, this has
obviously been the will of the authorities when merging. The differences between
the most expensive and the cheapest educations have also remained broadly the
same.
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As a result of a one-year analysis, the main observation is the large variation in
costs between different types of vocational institutions. Let us look at the
development of the operating costs of all vocational institutions between the years
1995-2014. Table 8 illustrates this development through total costs and as a ratio
between the salary costs of teaching and administration, and the total cost. Total
costs have also been converted into the equivalent value of 2014 euros. Between
1995 and 2000, the figures in the table are in marks and afterwards in euros. Finland
adopted the euro in the beginning of 2002, but already in 2001, figures were
converted into euros at the current conversion rate. Changes in total costs show the
government's cost savings over the years, but also the increases in unit prices. After
the economic recession in the beginning of 1990s, unit prices have risen nearly every
year with a few exceptions. Scrutinising the differences between two cost items,
teaching and administration, it can be seen that their share of the total costs has
fallen. The share of teaching costs in 1995 was 64% of the total cost, and 19 years
later in 2014, it accounted for 56% of the total cost. During the same period, the
administration's share decreased from 12% to 6%. In part, this is about the changes
in statistical methods, but the figures are still at least indicative. Common operations
include library and information management services, marketing, local board for
vocational skills demonstrations, teaching administration and other common
services. Anyhow, the share of non-teaching costs of the total costs has increased.
The cost share development has been fairly radical and clear. From 2005 to 2014,
salary costs for teaching have increased by 7%. Administration salaries have
increased by 6%, but other costs have increased by 125%. It can be said that schools
are using an increasingly larger part of their money for other purposes than teaching,
e.g. for other support services (machines, programmes, renovations, etc.). The share
of real estate costs has remained between 15% (1995) and 17% (2014) during the
research period, accommodation at 2%, student dining between 5% to 6% and
provider administration quite stable between 6% to 7%. Clearly, relatively speaking,
more money has been spent on common operations than on other operations.
Schools have evidently focused on something else instead of teaching. This will
inevitably be reflected as a decrease in the number of teaching hours, when the
management of institutions cannot or does not want to save from the
aforementioned common costs, the rise of which is obviously considered to be some
kind of natural law, even though it is a value judgment. In tables 10 and 11 both the
absolute and the relative share growth of teaching administration are clearly
distinguished. Table 12 has unlocked the teaching administration from common
operations.
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Table 8. 

The development of costs 1995 – 2014. (OPH, Funding system reports)
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Examining the different cost types of operating costs by type of owner/provider
and by field of education for 2014, it can be stated that the proportion of teaching
varies between 53% and 58%, with the smallest proportion being in private
providers, and the largest in municipal providers. The variation in the field of
education varies between 48% and 69% when all fields are considered. If education
for the disabled and immigrants, as well as preparatory training (which are all clearly
different from other fields of education) are omitted, the range varies between 48%
and 57%, with the largest share being in social, health and sports fields and the
smallest in the human sciences field. These fields of education will also be ignored
in the future when reporting other differences between fields of education. This does
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not cause any problem because students from these fields represent only 3.8% of
the total number of students, which was 149 761 in 2014.
Another difference can be found in the share of accommodation costs. The
biggest share of accommodation costs, 9% of the total costs, are carried by with state
provider, and the smallest at 1% is carried by the municipal providers. This is mainly
due to the state provider having schools where students come to live, while there are
hardly any such schools with municipal providers. Private (4%) and joint municipal
authority providers (1%) also only have a few students who come to live. By field,
the proportion is usually between 1% to 2%, but in humanities it rises up 5%. 1.7%
of all students are studying in this field. Almost the same difference with costs is also
present in the cost of student dining. The state provider accounts for 8%, while
figures are 5% and 4% for private and joint municipal authorities, respectively. Here
too, the humanities’ share of 10% is twice as large as the average of 5%.
In real estate costs, the 23% share in municipal providers is clearly greater than
the 15% in private and 16% in joint municipal authorities. State providers have a
share of 11%. The variation by the field is between 13% and 20%. The smallest share
exists in social sciences, business and administration (11.5% of all students), and the
largest in cultural (6.3% of students) and technology (38% of students). In common
operations, the state deviates clearly with its 0% share from the others’ 12% to 15%
share. On the other hand, excluding the state, all educational institutions use virtually
the same amount of money on provider administration: municipalities 3% and others
from 6% to 7%, regardless of the type of the provider. Regarding the state, one
should consider the possibility of a difference in statistics, because in the previous
year, the common operations accounted for 5% and the provider administration for
7%, and thereafter in 2014 the corresponding figure is 20%. It clearly also includes
the share of common operations. The share of provider administration by field varies
between 5% and 8%, but the share for common operations is as high as 12% to
19%. The largest share is in natural sciences (3% of all students) and in social
sciences, business and administration, while the smallest share is in the natural and
environmental field of education (5.7% of all students) (OPH, rep. K02B6YO and
K02B6YA).
The number of students, which correspond to the costs in the table has fallen
from 190 653 in 1995 to the lowest level in 2001 (123 188 students), then rising
slowly to be about 150 000 students today. This shows the attractiveness of
vocational education compared to, for example, upper secondary education, with
which vocational education competes for comprehensive school graduates. This
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varying number of students is obviously reflected in changes of incomes and by that
way in the schools’ operations.
Table 9 shows changes in costs compared with the corresponding costs of the
previous year. As already stated in table 8, the total costs, with the exception of a few
years, have risen almost annually. When the corresponding overall cost change is
reviewed by the figures that have been converted to 2014 euros, the picture changes
quite a bit. Now, the data includes a lot more years in which the costs have fallen.
When examining teaching and administrative costs, the picture is not so clear.
Changes in teaching costs have increased frequently during most years. When
comparing their change to changes in the total costs, it is noteworthy that the cost
of teaching has been falling for several years as well as the total costs. However, in
the last few years this does not seem to be the case anymore. Also, changes in
administrative costs do not follow changes in total costs regularly. It could be
imagined that when the total costs decrease, the cost of teaching would also fall, as
they are at least in principle direct costs. However, changes in curricula, which
teaching costs are largely based on, are not usually made with a very fast schedule in
schools. In administrative costs, such a change is not expected to take place, as
administrative costs are indirect, and therefore fairly independent of production
volumes. However, the tables in question examine unit costs (€ / student), which
per se consider changes in the number of students. The reason why there is no direct
correlation between cost changes include the reduced number of students does not
necessarily lead to a reduced number of courses, but to smaller group sizes. In
general, changes in the number of students happen quite slowly as the authorities, in
their authorisations, regulate the maximum number of new students that schools can
take, as well as the total number of students. Partly for the same reason, the changes
in the cost ratio are also rather slow.
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Table 9. 

Cost changes compared to previous year. (OPH, Funding system reports)
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The same phenomenon is shown in figure 9, which shows both the nominal cost
change and changes converted to 2014 euros. The nominal change from 2002 to
2014 is 38% and 13% when converted to 2014 euros.
The figures in tables 10 and 11 illustrate changes through a more detailed
allocation of common costs. The figures in table 10 have not been changed to reflect
2014 euros but are nominal instead. The biggest changes in costs have taken place
in administration, where costs have risen from 41€ in 2001 to 989€ in 2015 – a total
increase of 141%. In real estate costs, the increase from 2001 (1243€) to 2015 (1820€)
was 46%. At the same time, the cost of teaching also increased by almost 44%.
Expenditure on the provider's administration increased only by 10%, and the change
in other common operations was virtually non-existent. It can be noticed from table
11 that the share of education administration in relation to the total operating costs
110

in vocational education grew from 5% in 1999 to 9% in 2015, and the share of real
estate expenses increased from 15% to 17% over the same time. The share of all
other operations remained virtually unchanged during the period under review. In
particular, the strong growth of teaching administration in both euros and in their
relative shares seems to support research hypotheses 1 and 2.
Figure 9.  Yearly costs between 2002 and 2014, €/student
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Table 10. 

Operating costs (€/student) by operations 2002 – 2015 (2nd column includes the
number of education provider). (OPH, Funding system reports)

Year

Numb

Teach.

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002

130
131
132
136
138
142
147
167
171
177
180
188
197
206

6087
6167
6233
6167
5958
5676
5580
5420
5010
4820
4702
4813
4633
4337

Table 11. 
Year
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002

Real
est.
1820
1885
1943
1910
1872
1782
1706
1598
1447
1430
1177
1269
1283
1308

Accomm.

Lunch.

Teac.Adm.

205
220
218
212
214
204
200
200
190
186
184
189
191
185

517
529
538
539
536
531
522
515
490
482
493
489
490
489

989
1021
1032
1041
1006
976
932
886
822
774
492
479
446
444

Shared
Adm.
486
522
539
520
445
433
417
397
350
339
565
610
588
553

Prov.
Adm.
645
634
647
641
684
695
667
644
569
538
598
619
597
617

Total
10749
10977
11149
11029
10716
10296
10024
9659
8879
8569
8212
8467
8228
7933

The share of operating costs 2002 – 2015
Teach.
57%
56%
56%
56%
56%
55%
56%
56%
56%
56%
56%
57%
56%
55%

Real est.

Accomm.

17%
17%
17%
17%
17%
17%
17%
17%
16%
17%
14%
15%
16%
16%

2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%
2%

Lunch.
5%
5%
5%
5%
5%
5%
5%
5%
6%
6%
6%
6%
6%
6%
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Teac.Adm.
9%
9%
9%
9%
9%
9%
9%
9%
9%
9%
6%
6%
5%
6%

Shared
Adm.
5%
5%
5%
5%
4%
4%
4%
4%
4%
4%
7%
7%
7%
7%

Prov.
Adm.
6%
6%
6%
6%
6%
7%
7%
7%
6%
6%
7%
7%
7%
8%

Let us consider two more output variables, namely the amount of instructions
given, and the number of completed study credits. These are illustrated in table 12.
Table 12. 

The number of given instructions and completed credits 2001 – 2015 (OPH, Funding
system reports)
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On August 2015, Finland switched to measuring the extent of the studies at
competence points (osp) instead of credit units (ov) used up to that date. At the same
time, the duration of a degree at vocational secondary schools changed from 120
credits to 180 competence points. In the table above, the credits completed for 2015
have been obtained by dividing the number of completed competence points during
August to December by 1.5 and adding this figure to the number of credits
completed from January to July. According to the MEC and the OPH´s guidelines,
there is no such direct conversion, but for this purpose, this simplification is good
enough. In the table above, teaching is divided into the total number of instruction
hours and the number of contact instruction hours. Of these, the contact
instructions hours indicate the actual teaching given in the schools. When the hours
used to control are added, e.g., on-the-job learning, the total number of instruction
hours is obtained. The completed credits describe the average number of credits that
one student has completed during the year. The normal achievement would be 40
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credits per year per student to get the 120 credits needed for a three-year
qualification. As noted in the table, only in 2001 has this amount been achieved,
while in all other years the performance has varied between 34 and 36 credits. From
this, it can be concluded that not all students graduate in the normal time, but need
an extra year permitted by law. The reasons for the lengthening study times have
included, for example, students being used to working quite a lot during their studies.
Table 12 also reveals a significant decrease in both types of teaching hours. At
most, contact instructions were given in 2004 for an average of 84 hours per student
per year and in 2015, no more than 61 hours. The reduction here is 27%. The number
of total instructions given in 2004 was 101 hours, which is quite different from many
other years, but is based on the school's own announcement and is therefore
trustworthy. No special abnormality happened that year, so the possibility of a data
collecting error can be excluded. When this figure is compared to 72 hours in 2015,
has there been a decrease of 29% or as compared to the 82 hours in 2003 or 2005, a
decrease of 12% occurred. The increase in teaching salaries seems to be compensated
for in schools by reducing the amount of instruction given. At the same time,
however, the income received by schools in the form of unit prices has increased by
more than 40%. It is therefore necessary to ask why the number of instruction hours
has been reduced even though the state has continuously paid more money to
schools for use in teaching. It is clearly proved from the figures in the tables above
that the money has been spent on expanding the administration and property costs.

3.5

Limitations of the data

The problem with the collected cost and performance data is partly unclear
instructions. Not all schools are likely to answer to each query in the same manner.
The enquiry concerning the number of students is more unambiguous, and all the
respondents have reported the number of students on the same basis and fairly
reliably. Not all the necessary output may be obvious from the material but must be
calculated. Or the data needs to be collected from several sources, e.g. the studentteacher relation could be found out by combining the data from two enquiries. On
the other hand, costs and other-monetary resources may also need to be changed to
meet the same date by indexing them to some reference year.
To generalise, one may consider that there is uncertainty as to what the output
indicators and the environmental factors are. A broad or narrow set of indicators
can be used to define outputs, where for example the number of graduates represents
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the narrow one, and in addition to the above-mentioned, other outputs such as the
quantity of teaching and support services would also be considered broad ones.
When measuring these amounts, the indicators have to be somehow standardised so
that they would be comparable. Measuring input factors does not cause such a big
problem, as almost 100% of funding for secondary vocational education institutions
comes from the state. Of course, other funding should also be considered, as
institutions receive different project funding as well as bonus funding according to
the success of the comparisons between schools made by MEC or OPH.
Environmental factors refer to variables that cannot be affected by the school
management. When measuring school performance, however, the effect of these
factors should also be considered. In Finland, these factors include for example, the
number of part-time students, the employability of students, and partly, the number
of those who have discontinued their studies. The number of education fields per
institution can also be counted as an environmental factor. This has been found to
be important for the efficiency of schools (Kempkes and Pohl, 2010).
Another key issue is how exactly the salary costs, which are the most significant
costs in schools, can be divided into different fields of operation by means of the
available statistical information. The various main fields of operation are teaching,
upkeep of property, teaching support services, and the administration. This division
has partly already been made at the stage of the data collection, but guidance as to
what is to be counted as teaching and what as other staff costs has been ambiguous.
Other figures affecting the indicators are the cost of non-salary expenses, such as
rentals and equipment investments. Dividing personnel into teaching and other staff
should also be found from the collected material, so that the number of personnel
would be comparable between different institutions. For example, the number of
teaching staff needs to be standardised to correspond to the number of full-time
teachers. The same applies to other staff. At the moment there is no easily available
data about the number of other staff than teachers
In mergers, which generally involve multidisciplinary schools in Finland, schools
are developed to realise the outputs of many different fields. In this case, the question
that arises by studying the costs, is that should one weight the number of students
in different fields of education accordingly. Empirical results, however, show that by
weighting student numbers, only small differences in results are gained (Lloyd et al.,
1993). This is due to the fact that in all mergers, multidisciplinary schools are being
formed, and therefore no significant differences will arise as a consequence of what
kind of output set is generated at a given time. As a result of the merger, both the
scale and the scope of the schools will increase.
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3.6

Variable description

The research variables ranges from 2003 to 2014 and covers all vocational upper
secondary education institutions in Finland. Those with all necessary information
available are selected for more detailed quantitative research. This period has been
selected, among other reasons, because during this time there were very few changes
in the external environments of vocational institutions and therefore the effects of
the mergers can be distinguished.
In the selection of efficiency and productivity indicators found in literature, I will
focus on exploring the synergy benefits and economies of scale, trying to find some
key indicators. In many studies, economies of scale are measured with the
relationship between size and cost (per size unit), where size is measured by number
of students, number of credits completed, number of degrees completed, and costs
are measured in money. The relationship between outputs and inputs has also been
used, as has the ratio of size to utilization of inputs or the measurement of costs in
terms of physical resources or the frontier analysis of costs. Similarly, the relation
between size and cost has been reported in literature in many ways, for example by
the form of mean or marginal cost curve, or by their difference, by the correlation
coefficients, and by the relation between the amount of the unit costs and size
(Brinkman and Leslie, 1986).
In this study, the outputs could be, among other things, performance index, the
number of students, number of tuition (credits and hours), and completed credits.
The inputs (which are more easily defined than the outputs) could include, for
example, the number of teachers and other personnel, the amount of operating costs
and figures representing other than salary costs. Accordingly, the indicators could be
the number of students and graduates, number of students in relation to the number
of graduates, the ratio between teachers and other staff, the ratio between
administrative staff and total staff, the ratio between the number of students and
administrative staff, and operating margin (or EBITDA). The number of graduates
is a good indicator in itself, because in Finland, national curricula have in principle
guaranteed a fairly uniform quality in graduates. The outputs could also include the
share of students who graduated in relation to all students, but as previously
mentioned its problem is that schools have also invested resources to students who
have cut off their studies. In addition to outputs and inputs, background variables
may affect productivity and in turn, the school's performance index. Background
variables are factors that do not directly affect the production process, and are often
related to the school’s environment, e.g., physical location or the employment and
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income levels. The effect of these background variables has been considered and
taken into account in the performance index.
Productivity growth, which is the increase in output growth that exceeds the
growth of inputs, can be measured with ratios such as the number of staff / students,
the number of teachers / students, the tuition costs per teaching hour, the
administrative costs / teaching hour, the operating costs / teaching hour and the real
estate expenditure / square-meter. There is still a need to think about other
indicators, as well as whether some of the above-mentioned are mutually exclusive,
and how the combination of different fields of education in the mergers affects these
indicators. Likewise, one must consider whether the size of the merger somehow
affects its success. Based on corporate literature, size does not affect success of a
merger (Uddin and Boateng, 2009), although results are contradictory. Clearly
dependent variables need to be tailored specifically for this research. Zollo and Meier
also suggest this in their 2008 study. One factor affecting almost all costs in
vocational institutions is the number of teaching points. Generally, vocational
institutions do not, at least not immediately, disband a teaching point following a
merger, and therefore no synergy benefits can be obtained. On the other hand, in
the OPH's statistics, this data may not be unequivocally correct because it is the
education provider who reports how many teaching points they have. It is estimated
that 80% of the providers have announced all their teaching points (Ollikainen,
2007). The number of completed credits or teaching hours in the same statistics has
also proved to be somewhat unreliable, but still represents the best available
information. If desired, a rough estimate can be calculated for the number of
teaching hours, which can be used to estimate the accuracy of the statistics and to
consider the causes of possible conflict. Appendix 1 presents the variables and their
metrics used in earlier studies.
Concerning mergers in the field of Finnish vocational secondary education
institutions, they should be studied through the following variable groups and their
variations by choosing the ones that best measure the benefits of mergers to
stakeholders. On the other hand, it would also be good if the chosen indicators
would bring forth the motives of actions and their consequences. Variable group 1.
An input variable: operating costs (€ total or € / student). Comparing changes in
merged ones to the average levels, or non-merged ones. This figure is available in
the OPH’s Basic Data Form. Operating costs reveal the unit price differentials
according to the different fields of education (in 2013 there were 12 fields) with an
increase of 25 – 90% per field compared to basic costs. Likewise, this also reveals
the degree of special education with an increase of 31 – 47%. Teaching salaries (€
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total or € / student). Comparing changes in merged ones to the average levels, or
non-merged ones. This figure is also directly available from the OPH’s Basic Data
Form. Alternatively, the teaching and administrative costs could be used as an input
variable. Including other types of costs available in the analysis would also require
data from corresponding output variables, which are not all available. Real estate
expenditure and available square metres as well as rent or own premises are however
known and can be used. Variable group 2. An output variable: the number of
students (fte). This is used to calculate the input variables 1 and 2 (€ / student) when
needed. Only the number of funded students is included. As funded students, the
OPH counts full-time students, whose full-time work is measured by completed
study credits / competence points and study time. The duration of study time must
not exceed the normative period of completion of the qualification by more than
one year (= additional time). Examining the number of students in 1999-2001 is
limited by the fact that at that time, degree programmes changed to three years
(degree reform) and this will weaken the comparability of these years. On the other
hand, this happened at all schools at the same time, so the distraction is small. The
number of teaching hours or the number of classroom instruction hours. Both
figures are available in the OPH’s output form. It is also possible to calculate the
teaching hours per student. The number of completed credits. This figure is also
obtained from the OPH’s performance form. This figure can also be divided by the
number of students, and in this way, it is possible to gain more information about
the average student performance.
Productivity variables are used to determine whether output growth was greater
than input growth. The same variables can also be used to view changes in efficiency,
and how efficiency depends on (or does not depend on) each variable. Variable
group 3. A productivity variable: student-to-personnel ratio. If this cannot be
determined, the salaries-to-student ratio is used. The number of all personnel is not
requested in any data collection form, so the latter option is the only available one.
On the other hand, the same phenomenon would be described by the ratio of
teaching expenditure per lesson. This information would be easily available. Studentto-teacher ratio. This is calculated from the number of full-time students and
teachers. Administrative costs-to-operating costs ratio. Or alternatively:
administrative costs-to-teaching costs ratio. Teaching expenditure-to-operating costs
ratio.
Appendix 2 presents all the variables used in this study and appendix 3 their
statistical descriptors. At the beginning of the study, there were 30 variables divided
into basic figures, salary costs (including all Finnish employers' costs related to
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payroll such as pension, unemployment and other insurances as well as employer's
health insurance fee), other costs and unit variables. The basic figures are the year
(Year), school number (SchNum) (used by OPH), Dummy (merger or non-merger),
performance index (PerfInd), given instructor Hours (InstH), completed credit units
(CredUn), number of teachers (TeachNu), and the number of students (StudNum).
Salary variables are the total cost of salaries (TotPeCo1), of which teaching salaries
(InstCo1), shared cost salaries (SharCo1) and the provider's administration salaries
(PrAdmCo1) are a part. Other cost variables include other total costs (TotOtCo2),
which are divided into education (InstCo2), real estate (ReEstCo2), dining
(LuncCo2), shared costs (SharCo2) and provider´s administration (PrAdmCo2).
Total operating costs (TotOpCo3) and total costs (TotCo4) represent the actualised
costs.The last variable category is unit-specific variables. These are the total cost per
student (TotCoPerStu), operating cost per instruction hour (OpCoPerInsH),
instruction cost per instruction hour (InsCoPerInsH), students per teacher
(StuPerTeac), administrative cost per operating cost (AdmPerOpCo), instruction
costs per operating cost (InsCoPerOpCo), administrative costs per instruction cost
(AdMCoPerIns), operating costs per completed credits (OpCoPerCr), instruction
hours per student (InsHperStu) and completed credit units per student (CrePerStu).
In Finland, the National Agency of Education’s performance index, first calculated
in 2006, to determine part of unit prices for vocational secondary institutions, in
many ways considers the problems of other methods described above. Bonus
funding according to the index was distributed as early as 2002, but by then it was
not yet a factor in the unit price. The performance indicators’ ability to describe the
performance has been developed over the years, but the essential elements have
remained the same. From a productivity point of view, the key elements are: how
well graduates are employed after graduation; what is the degree for post graduate
studies; is the degree completed within the time limit; are the studies discontinued
(impact/outcome indicator); how qualified the teaching staff is and how much is
being invested in staff development. From the beginning of 2011, the metrics were
changed through development work of outcome indicators, in which the abovementioned four factors were combined, and which was made possible by more
sophisticated statistical production as well as improved calculation methods. From
the beginning of 2012, the control coefficients of background variables were added
to the background material of bonus funding (National Agency of Education, 2017).
Calculating the performance index does not consider the special educational
institutions, nor educator providers that have less than 45 students. So far, the share
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determined on the basis of performance index of the total cost has been 3%, but
from 2018 due to reform the share will increase significantly (up to 30-50%).
The performance index considers, among other things, the field of education, the
distribution of students in different educational fields, school size and location. All
of these are problematic, for example, when using DEA. The index also considers
the heterogeneity of inputs and outputs, its metrics are accurately measurable, and it
also considers the diversity of different DMU's by dividing them into separate series,
where schools are expected to use the same technology. It also considers, to some
extent, factors that are interpreted as qualitative ones, such as the employment of
students, although it does not tell if students are employed in their own field. In the
performance index, the comparability of education providers is ensured by including
background factors that have an impact on the various components of the index.
Today the performance index consists of three indicators (effectivity -, teacher
competence, and staff development indicator). The effectivity indicator includes 12
underlying variables, 6 of which relate to students (age, gender, native language,
family type, GPA on basic education certificate in theoretical subjects, and special
student status), 5 are related to education (starting year of the studies, field of study,
previous qualifications, upper secondary school study and the type of education),
and lastly the region (place of residence at the end of the education). The effectivity
indicator has a weight of 90% in the entire performance index. The teacher
competence indicator is measured as a percentage share of formally qualified
teachers to all full-time teachers, and its weight is 7% in the performance index. The
staff development indicator describes the education provider's financial investment
in its staff, and its weight is 3% in the performance index. The costs include not only
the expenses on staff training but also the expenditure on teachers' professional
development placements (connections to working life). Finally, the weighted
indicator value is standardised, and the performance index takes the value = 100 *
standardised indicator value + 1000 (National Agency of Education, 2017).
The advantage of the performance index compared to other methods is the fact
that there are basically no zeros in the output and input matrices. The problem with
the performance index is its sensitivity to model specifications, which does not, like
DEA, define directly any DMU to be efficient. The performance index does not
consider, for example the student-staff relations or salaries per person, both of which
are often used in DEA method to calculate the efficiency figures.
One can say that the performance index is an improved combination of DEA
and SFA. With the performance index the advantages of both methods are
considered and the problems of those methods are avoided as far as it is possible.
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To conclude: the main purpose of the performance index is to measure
achievements and thus the performance of the schools and their success. The value
of this index has an influence on, e.g., bonus funding. However, there are
phenomena that especially influences the success of the merger and which the index
describes. Mergers on the other hand have an influence on these phenomena. By
having good performance index value, schools will receive more bonus funding and
accordingly are able to develop further their operations. From this point of view, it
should be not only in the interest of school’s managers and education providers to
have a good performance index, but also personnel and students should be interested
in it. They all benefit from obtaining a good value in the performance index.
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4 RESULTS

4.1

Overview of the studied mergers

By looking at the general figures described in the previous chapter, one can notice
that each merger is unique, and each one should be examined separately in order to
find out the benefits of each one. Averages, however, indicate in what general
direction we are headed as a result of mergers. Is Finland getting bigger and stronger
units as a result of mergers? At the very least they are getting bigger, but are they
getting stronger, and will they benefit any of their stakeholders compared to the premerger situation? Finnish secondary vocational education is pretty homogeneous, as
all schools get finance from the state and all must follow the national curriculum.
However, there are differences between schools due to of the many features that can
affect their efficiency and effectiveness. Schools or their owners may, for example,
themselves decide how they are using the unit prices they receive, and this has a
significant impact on how effectively they operate. In relation to the use of resources,
schools are therefore quite independent.
When the whole data is examined more closely for all the variables needed, and
when considering the scope of the study, one notes that the years valid for merger
studies are 2008 and 2009. The whole period under the study is from 2003 to 2014,
and thus, the mergers from 2008 and 2009 can be examined five years before and
after the merger. The entire period to be reviewed is therefore 12 years. In these
years, 17 mergers took place in vocational education - most of them, 15, in 2009. Of
these, one was a transfer of the training license, not an actual merger. Two mergers
were cases in which further mergers took place after 2009. Accordingly, 12 mergers
from 2009 were used for the analysis. In 2014, there were 126 authorisations to
provide vocational education in Finland, compared to the 2003 number of 206.
From these, the performance index in 2014 was compiled by 113 providers (report
vos.oph.fi/rap T02YHTS6MS16). In 2004, the corresponding figure was 127
(T02YHT6MS), and in 2002, 125. There are no corresponding figures for 2003, since
in 2005, no performance-based funding was given out, nor was a performance index
calculated. As we recall, the performance index is calculated for each year from data
two years prior. Thus, the figures for the 2005 index would have been determined
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by the figures from 2003. For the analysis, the performance index and the number
of teachers in 2005 are calculated as an average over the 2002 and 2004 figures. Since
the figure was calculated for all in the same way, this does not cause an error in the
results of the survey. Obviously, it may be speculated whether the averages are even
close to the correct figure, had they been calculated for that time by OPH. However,
the changes in these two figures between the various years are relatively small and it
can be assumed that the calculated average represents as much as possible the
missing figures from 2005.
As this study seeks to find out whether there are any differences between merged
and the non-merged education providers, the providers who were not merged during
the study were also included in the sample. These providers have also had changes
in, e.g., training programmes, student numbers or other related issues. Similar
changes were also made in merged educational institutions, so the observations are
comparable. One merger from 2003 was included in this data, and also one merger
taking place on January 2004, but these are not expected to cause problems. The
total number of such providers was still 56 in 2014. A total of 70 education providers
were included in the sample. Five of the merged institutions have no information on
the performance index and the number of teachers for any year. Four of the nonmerged institutions lack information on the performance index but only for some
years, and one institution lacks information on each of the years to be investigated.
These observations are ignored in the analyses, and hence, the research is left at a
total of 60 providers. From those, the observations for all of the variables (30) have
been obtained for a period of 12 years.

4.2

Statistical analysis and models

As in cases 1 and 2, the entire data is examined in order to find the connections of
input and output variables. The primary point of interest is the performance index
and the variables that most influence its magnitude. The performance index is, as we
recall from 2018 on, an important financial impact indicator for schools. 30%-50%
of school funding comes on the basis of it, and the second half on the basis of the
number of students. The aim is to find a single output variable and multiple input
variable models that use the constant return to scale as the basic assumption.
Secondly, based on the performance indices, a statistical analysis is used to explain
the averages of the performance index over the entire reference period using a
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regression model, which features are the output and input variables of the education
institutions.
In this study, the entire material analysis is performed by multivariate methods,
which simultaneously addresses several variables. Multicollinearity of variables is
investigated in order to avoid describing the same issue with multiple variables. The
possible unallowed heteroscedasticity is also analysed. In practice, this means the use
of regression and variance analyses. In this context, the multivariate process can be
used because the variables of the entire population can be assumed to be normally
distributed. The number of observation units could be higher, but for every variable
of the analysis, there are at least 5 observation units. These are considered one of the
indicators for the required observation units (Metsämuuronen, 2017). There is little
missing data, and they are subject to a loss analysis. The validity of the normality
assumption is still assured by examining the skewness and kurtosis of the variables.
This is done by considering the variables graphically, and by performing a statistical
normality test. All of these are necessary because there are quite a lot of observations,
and in this case, the tests tend to reject the standard distribution assumption too
easily. At the beginning of the study, 30 variables were used because many of them
are not included in the performance index calculated by the National Agency of
Education (OPH). Later in the process the number of variable was downscaled.
The results obtained are not necessarily the best possible if there are a lot of
outliers in the material, or if the link between the two variables is not linear. Also,
the method itself, the maximum likelihood estimation, involves some degree of
uncertainty as to whether, for example, we find the lowest of the local minimum
instead of the global minimum. Already in the preliminary review of the material, the
possible systematic errors are searched for and corrected using SPSS software
analysis tools as well as graphical methods such as scattering and boxplot patterns.
Cross-tabulation is also used for the same purpose. The results are analysed by
different tests. Analyses are done with IBM SPSS Statistics 24.0. A synthesis of the
results can be found at the end of this chapter, as well as a concluding table (table
47).

4.2.1

Case 1, a merger of two private vocational institutions

Let us consider next a merger that took place in 2009 and merged two quite similar
private vocational institutions. Both vocational institutions HKOL/HBC (A) and
SLK (B) provided studies both in computing and software, as well as in business and
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commerce education. Vocational institution A had approximately 750 students, and
institution B 1200 students, before the merger. The share of computing and software
students accounted for 21% at A, and 29% at B, so the merging schools were fairly
similar. The following three tables show the costs of these schools, the number of
students and the unit prices before and after the merger. In all three tables, it is not
worth comparing the figures from 2009 with other years, because this year includes
the combined figures for the first time. The year 2009 was the year of the merger’s
implementation and is marked by zero (0). In the tables, the figures of the merged
provider are presented under SLK (B), and the change percentage of 2009 (84%)
indicates an increase in operating costs as compared to the original SLK (B).
As noted in table 13, the costs of schools in nominal terms (without changes in
currency value) has risen from just under one per cent per year to more than ten per
cent and have decreased only in two years in school A. When comparing these
figures with all secondary vocational education institutions, we find that these two
schools do not have a drop in costs for 2005 (-3%) and 2014 (-1.5%) as generally
has happened. This may be due to many different reasons, but owners have, for
example, been able to grant subsidies to schools for some projects. Changes in the
number of students and unit prices could also have affected as well that both fields
of education in these schools are "cheap".
Table 13. 

Yearly costs in case merger 1 (OPH, Funding system reports)
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Table 14 reveals changes in unit prices and the number of students receiving
funding. In the table, columns 2 and 6 represent SLK(A) figure, and columns 4 and
7 represent those of HBC(B). The change percentage of column 8 has been
calculated from the combined total number of students until 2009 and thereafter
from the total number of students in column 6. We can see in this table that the
increase in unit prices has led to increases in costs in both schools over the period
2003-2009, which is one explanation for the figures in the previous table. Unit prices
continued to increase also after the merger, during 2010-2012. From 2013, they have
fallen. Likewise, the number of students has increased somewhat until 2012 and has
slightly varied afterwards, however, remaining constantly at around 2000. One of the
aims of the school has probably been to get as many students as they are allowed to
have according to the authorisation, but they have not quite been successful. The
table also shows small but significant differences in the unit prices between schools
before the merger, even though they operate with fairly similar production
techniques. In these schools, students graduate from both the business and
administration field as well as the business information technology field, but in
slightly different proportions. This affects the unit price, which in turn is graded
according to the field of education. The grading in business information technology
is bigger than in business and administration, which explains the difference. The
number of students in apprenticeship training also affects unit prices, as does the
number of special need students and the amount of immigrant training. The
significance of the latter to unit prices is, however, clearly lower than the effect of
the field of education. Unit prices for vocational secondary education had risen by
nominal values of 51%, but in this case, the corresponding unit price increase has
been as high as 75% over the same period. Such a high increase has been possible
because the starting level was so low due to the cost advantage of the field of
education, and because the impact of the grading factor of the unit price has
decreased since 2003. This has also made it possible to increase the costs in the
schools of this merger, which thus produced and still produce the cheapest
education. The average increase in costs for the entire field of education was 38%,
but the costs of schools in this merger increased by 68% during the same period.
Table 15 reveals the cost structure in both schools 6 years before (F-6) merger
and 5 years after merger (F + 5). The figures in the table include all operating costs
and costs from teaching as well as administration personnel, also including all other
social security expenses (the employer's pension and other additional salary costs).
The ratio of teaching costs to operating costs before the merger has decreased in
one school (Hkol; A) and increased in the other (SLK; B). After the merger, the share
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of teaching costs is noticed to have decreased slightly (-1.1 percentage points)
compared with the total operating costs. The average indicates what the cost ratio
would have been when adding the costs of both schools and comparing this figure
with the sum of operating costs.
Table 14. 

Changes in unit prices and number of students in Case1 (OPH, Funding system
reports)

Yearly unit price, €/student
Year

SLK

change

2003(-6)
2004(-5)
2005(-4)
2006(-3)
2007(-2)
2008(-1)
2009(0)
2010(+1)
2011(+2)
2012(+3)
2013(+4)
2014(+5)
2015
2016

4804,64
4903,10
5005,45
5674,15
5873,17
6593,10
6910,28
7319,76
7348,69
8146,61
7979,18
7871,07
7703,44
7361,45

2,00%
2,10%
13,40%
3,50%
12,39%
4,80%
5,90%
0,40%
10,90%
-2,10%
-1,40%
-2,10%
-4,40%

Financed students and changes
HKOL/HBC
4692,83
4765,43
4894,78
5579,16
5707,12
6462,60
6777,32

change

1,50%
2,70%
14,00%
2,30%
13,20%
4,90%
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SLK

HKOL/HBC

1128
753
1196
729
1224
694
1263
757
1272
761
1273
740
1190
740
1992
2094
2091
2032
2092
2140
2033
rep.VO2YK6S03…16

change

2,30%
-0,40%
3,30%
0,60%
-1,00%
-4,10%
3,20%
3,10%
-0,10%
-2,80%
3,00%
2,30%
-3,00%

Table 15. 

Yearly cost structures in Case 1 (OPH, Funding system reports)
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Administrative costs have been examined in two ways. Again, an opposite
development in terms of administrative costs relative to operating costs is noticed.
The administration's share of all operating costs has increased before the merger in
one school (Hkol), and decreased in the other one (SLK). Changes in the increase of
administrative costs have been higher than changes in teaching costs in Hkol, while
in SLK, the changes have been equal but in the opposite direction. When the
provider's administration is also included, all administrative costs have been
decreased relative to the operating costs, but they still represent 17.3% of operating
costs. When comparing this data with the figures for all vocational schools in tables
11 and 12, where teaching accounted for 56% and administration for 15% of total
expenditure, one can say that in the example school, the use of money for teaching
is much less than the average in the field, but they use considerably more money for
administration. By comparing the administration costs of teaching alone, they are
found to be 12.2% in the example school, while on average they are 9% in the field.
So, it can be said that synergy gains in administration have not been achieved, but
savings have instead been sought from teaching, which accounts for only 39% of all
costs.
Let us next examine the outputs of the schools in this merger, as well as their
changes brought about by the merger, in table 16. As the nationwide number of
contact instruction hours decreased from 71 in 2003 to 61 in 2015, it can be seen
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that schools in this merger had previously given less contact instruction. The number
of contact instructions was at its highest in 2007 and in 2014, when looking at
combined figures. They are calculated by dividing the total amount of contact
instructions with the total number of students. There has been a fairly large variation
in the number of contact instructions between the lowest 26 hours and the highest
39. Also, the number of contact instructions in base schools has varied between 23
and 42. After the merger, the variation has significantly stabilised at 36-39. The large
figure in 2015 is explained by the change in the curriculum that caused a large
number of contact hours given in that year. This is however not reflected as a larger
number of credit units completed because the contact instructions given were
directed to students who started their studies.
Schools in this example also fall behind national averages in completed credit
units, which during this period were 34-36 credits per student. Before this merger,
the students in SLK completed between 14 and 45 credits, and in HKOL, between
21 and 29 credits. Performances after the merger ranged between 21 and 26 credits.
It is over 10 credit units less than the national average, and the school management
cannot be satisfied with it. Such a result is also reflected in the poor success of the
school in performance indices. Furthermore, the trend does not show increasing
figures in these metrics, and this indicates either long graduating times or high dropout rates (low completion rate), neither of which are good for schools.
Yet another way to compare schools is to examine the ratio of students per
teacher. As shown earlier, this ratio is considered to be a qualitative indicator, but
also as a measure of efficiency. In the next two figures, the students-per-teacher
ratios of four private vocational institutions in the capital region are compared. Not
only are all four schools private, they all also have educated, or are educating,
students in the field of natural sciences (graduated students are called datanomi) and
business and administration (graduated students are called merkonomi) and are all
located in the same area. The size of the schools and the ratio between natural
sciences and business and administration vary somewhat, but the figures are still
comparable with regard to the ratios. Comparisons have been made with the number
of all students per teachers and number of merkonomi students per teacher, but not
datanomi students per teacher because in one of the schools in question, the natural
science education was discontinued during the reference period. In addition, the ratio
is very close to the corresponding ratio calculated for merkonomi students.
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Table 16. 

The number of given instructions and completed credit units in Case1 (OPH, Funding
system reports)
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The numbers of students in both study programmes, and the number of all
students, are found in the National Agency report K02C3SA, which also includes
the number of instruction hours. The number of equivalent full-time teachers (fte)
is calculated from this figure, assuming that every teacher has 19 hours of instruction
per week. In fact, almost every teacher has more than that number, but the exact
figures are not available, and the method used to calculate this figure gives a
commensurate estimate on the number of teachers for all schools. Thus, the number
obtained does not differ much from the number of teachers reported by the schools
in the Teachers Qualification Report (OPH / T02OPKE6MS). The figures in this
report cannot be used because the number of teachers does not correspond to the
equivalent of full-time teachers. Only full-time teachers are involved, and there are
no part-time teachers (of which there can be many) in these figures.
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Figure 10. Student – teacher ratio in case 1, all students

In figure 10 two other schools are also considered from the same region to
compare the figures between competitors. Figure 10 shows that the ratio has
remained relatively stable since 2004 in one school, while it has varied considerably
more in the three others. The variation is somewhat explained by the influence of
the creation of the Polytechnic system in the early 1990s, but, e.g., the number of
apprentices has probably influenced it more. In SLK, which was one of the schools
examined above (participating in the merger), the ratio was relatively stable five years
before the merger, but in Hkol, the ratio varied very much. After the merger, the
ratio has increased somewhat, indicating growth in the number of students per
group, which can be anticipated in a merger due to better optimisation possibilities
of group sizes. In two other reference or control schools, the ratio in the other
(Helmi) has remained fairly stable, recently even falling, while the ratio in the other
(Merc) varied much in two years, then returned to the established level. These two
schools have not been involved in mergers in the period under examination.
Attention is also drawn to the fact that Helmi operates at a clearly lower ratio, about
14 students per teacher, than other schools who seek to work with more than 20
students per teacher. This would imply that the unit prices obtained in this school
are used for teaching and not for administration, but it is by no means certain just
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by looking at this figure, because the price of teaching is greatly influenced by the
qualifications and experience of teachers. Salaries of more experienced teachers may
be up to 40% higher in vocational secondary schools than for younger teachers who
have just started their teaching career, so at least data on teachers' experience and
qualifications is needed to analyse this more thoroughly.
Figure 11. Student – teacher ratio, only the business and administration students

In figure 11, only the ratio of business students to the number of teachers is
compared. There is some degree of variation for all schools. The years 1998 and
1999 show some of the changes that have already emerged in the previous figure,
caused by the creation of the Polytechnic system. Both students and teachers were
transferred between the systems, but there were also other reasons for the variation.
The ratio has fluctuated by about 15 students per teacher to about 25 students per
teacher. In the figure, the trend in the Helmi school seems to be declining almost
throughout the period, while others have clearly been, at least in recent years, trying
to increase group sizes. This may indicate different strategies for schools between
efficiency and quality, but there are probably other reasons behind this.
When measuring the success of the schools by the 2017 performance index
numbers that were released by the National Agency, Merc (index 1143) is the best,
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while the second is Helmi (1107) and third is our case HBC (899). These ranks have
remained fairly stable throughout the period considered. Merc has been clearly the
number one, and after 2011 Helmi has been as clear in the second place while HBC
has been weakest. Before the merger, SLK was the second best in the performance
index and Hkol ranked between third and fifth. Thus, from the student-teacher ratio,
one cannot infer much considering the performance index. However, by using the
performance index, the OPH puts the providers in a ranking.
The aforementioned performance indices also complied with the 2003 DEA
efficiency figures calculated by VATT (132) (Ollikainen, 2007), where both Merc and
Helmi were among the top third, while the merged HBC base schools were among
the lowest third. This supports the view that the National Agency's performance
index describes the efficiency of education quite well when measured as the cost of
teaching and administration, as well as the number of credits and qualifications
completed, considering the starting level of the students. However, this study
concerns the year 2003, which was 6 years before the HBC merger. The figures that
influence performance indices calculated by the National Agency are, on average,
two years late. Therefore, the 2005 figure is based on 2003 achievements.

4.2.2

Case 2, a merger of two joint municipal authorities’ vocational
institutions

Let us next examine another merger, which also took place in 2009, and where two
vocational institutions owned by a joint municipal authority merged. Etelä-Savon
Koulutus Oy was formed by the Southern Savo education joint municipal authority
(E-S) and the Central Savo learning centre joint municipal authority (K-S). Both
provided training in many fields of vocational education. E-S in 7 and K-S in 6
different fields of education, and both had two types of apprenticeship training that
was significant with respect to the total number of students (E-S 25% and K-S 44%).
Thus, this merger represents a merger of multidisciplinary schools when the former
example represented a merger that was classified as single disciplinary. School E-S
had about 2 100 students at the beginning of the merger and K-S had about 550
students. The institutions were quite similar, both were owned by a joint municipal
authority, and both gave education in almost identical fields of education. K-S lacked
a cultural field, which was attended by 200 students in pre-merger E-S. All seven
fields of education are still represented in the Etelä-Savon Koulutus Oy, but the
apprenticeship no longer exists. Newly programmes include rehabilitative instruction
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and guidance for the disabled, immigrant preparatory education and preparatory
education for vocational training.
The following three tables reveal the costs of these schools, the number of
students and the unit prices before and after the merger. In all three tables, it is not
worth comparing the figures in 2009 with the other figures, as that is when the
collective figures emerge for the first time. Also, in these tables, 2009 was the year
of implementation of the merger and is marked by zero (0).
Table 17. 

Yearly costs in Case2 (OPH, 2017, rapport K02K7SE)
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As noted in table 17, the costs of schools at nominal rates have varied annually
from about 3% negative to 18.5% positive. For E-S, the changes have been greater
than for K-S. Both have received a discretionary unit price increase of 2-2.6% during
2003-2005, although their costs have decreased. Also, the new merged school gained
a discretionary unit price increase during 2009-2012 from 0.3 to 4%, and in those
years the costs have also increased. The difference between the sizes of schools can
be noticed by looking at the costs, which in 2009 were only 18.5% higher than the
costs of E-S in 2008. When in the previous example, the biggest increase in costs
occurred in 2012, the same year is here the year for the smallest cost increase, before
cost reductions began in 2013. After that, the school began to prepare for unit price
contractions announced by the OPH. This is not the situation in case 1, where the
response began much later, in 2015. The educational institution in case 2 has been
more proactive after the merger than in case 1.
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When comparing the figures in table 17 with all secondary vocational education
institutions, we notice that the cost decreases in these two schools in 2005 (-3%) and
2014 (-1.5%) have been similar to the others. This may be due to the fact that in
certain cases the general decline in funding is reflected better on multidisciplinary
educational institutions than on single-disciplinary ones. Particularly in comparison
with the case 1, where its education was already the cheapest in the whole country,
the reduction in unit prices does not have an as impactful a hit as on multidisciplinary
institutions. Joint municipal authorities as owners would also be more reluctant or
slower to grant additional funds to schools than private owners in case 1.
Table 18. 

Changes in unit prices and number of students in case2 (OPH, Funding system
reports)
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Table 18 reveals the changes in unit prices and the number of students receiving
funding in the merger of case 2. Also, in this table, the difference between cases 1
and 2 is visible as a much larger unit price variation and is explained by the
multidisciplinary nature of the schools. Thus, total unit prices vary with the variation
in the different fields of education, which affects the number of students in the field,
as well as its unit price. Again, one can notice the fall in unit prices that started in
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2013, a phenomenon that was already evident in case 1. The number of students
before the merger has remained almost the same, but after the merger, they have
started to decline. This development is different to case 1. Together with the drop
in unit prices and the drop in the number of students, the school's income decreased
by a greater amount than would have been caused by a decrease in unit prices alone.
The table also reveals some differences in unit prices before the merger, even though
they operate with fairly similar production techniques. The fact that E-S also had a
cultural field will cause a slightly higher unit price, given that both have gained almost
the same amount of discretionary funding. The number of students in apprenticeship
also affects the difference in unit prices. The rise in the schools’ unit prices in this
merger during the research period was 58%, compared to 51% in the whole field of
vocational secondary education. Schools in this merger have also received a higher
unit price increase than average, which indicates that they too are educating most of
the students on average in the cheapest fields. The increase in total costs has been
more moderate, only 7%, compared to 38% in the field over the same period,
measured at nominal values.
Table 19 examines the cost structure of the schools in case 2 six years before
merger and five years after merger with the same principle as in case 1. The figures
include all operating costs and teaching and administration personnel costs with all
costs of social security included.
The ratio between the costs of teaching and operating costs before the merger
has slightly increased in one school (E-S) and remained stable in the other (K-S).
After the merger, the ratio of the cost of teaching in relation to all operating costs is
stabilised at a level of 44-45%, which is higher than it was in either of the base
institutions. The average indicates what the cost ratio would have been when
calculating the cost of both schools together and comparing them with the sum of
the operating costs.
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Table 19. 

Yearly cost structures in case2 (OPH, Funding system reports)

6RPHFRVWVKDUHV

)
7HDFKDOO
(6

.6

PHDQ

DOO$GPLQ
(6

.6

PHDQ


)

)

) ) )









































In this case, only the total administrative costs have been examined, as in the
previous case their separation did not reveal anything that would have any relevance
for this study. A one-way development of administration costs in relation to total
costs is observed in this case. In both schools, the administration's share of total
operating costs rose before the merger; 5.1 percentage points in E-S and 3
percentage points in K-S. After the merger, the share remained at about 12.5%,
which is less than the average calculated before the merger and gives reason to
assume that this merger managed to save somewhat in administration costs, and thus
gained synergy benefits. This is, however, not the case, because both increased their
administration before the merger and by comparing the joint administrative costs 6
years before the merger (11.3%) to five years after the merger (12.5%), the
administration's share of the operating costs increased by 1.2 percentage points. It is
relatively even larger in terms of the number of personnel, since typically, the salary
costs per person for administration are on average lower than the corresponding
figure for teachers.
When comparing this data with the figures of all vocational schools in tables 11
and 12, it can be said that in the second case too, the money spent on teaching is
much less than the average in the field, but on the other hand, the money spent on
administration is much more.
Through these two cases, a question comes to mind: are the merging schools
generally those in which more people are employed in administration, and are they
using even more money than the average in the field, thus continuing to expand
administration through mergers? In the case 1, administration costs 5 years after the
merger were almost at the same levels as 6 years before the merger, despite the fact
that in the other base institution the administration costs (and the number of
employees in the administration) had even been reduced before the merger.
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Let us next examine the outputs of the schools merged in this example with the
same indicators as we did in the case 1.
Table 20. 

The number of given instructions and completed credit units in case2 (OPH, Funding
system reports)
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From table 20, it can be noted that the number of produced contact instruction
hours in both base schools varied between 56 and 80, with a decreasing trend such
that before the merger, there were 60 and 68 hours per student. The combined
number of hours divided by the total number of students was 66 hours. The number
of hours given after the merger increased for three years until 2011, when the peak
reached 77 hours. After that it started to fall and in 2015, it was no more than 64
hours per student. When comparing these figures with the corresponding figures in
case 1, it is observed that students in case 2 schools received much more contact
instruction than students in the schools of case 1. The pre-merger amounts were
almost doubled in case 2, and after the merger they were about third higher than in
case 1.
Before the merger, there was a difference in the level of completed credit units
between the schools. Students in E-S completed 33-37 credits per student per year,
and in K-S, the corresponding figure was 37-40 credits. In the combined figures, this
would have meant 34-38 credits. After the merger, the corresponding performances
have varied between 28-48 credits. Case 2 "wins" also in this comparison, where
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students have completed, both before and after the merger, more credit units than
those in case 1. This is quite natural, assuming that the amount of instruction given
correlates with the performance of the students. At least in the light of these two
examples this seems to be true.
Let us next examine the student-teacher ratio in case 2 through the following
figure.
Figure 12. Student per teacher ratio in case2, all students

These figures are derived from the same reports as in case 1 above, and also the
number of teachers has been calculated as the equivalent full-time teachers from the
number instruction hours. First, attention is drawn to the fact that in this merger,
group sizes are considerably smaller than in the comparison merger above, as well
as in two other single-discipline vocational institutions in the metropolitan area. In
case 1, the group size was about 20 students and in case 2, only about 10 students
per group. In this case too, there is a large variation in the student-teacher ratio
before the merger, in both institutions. In case 1, the largest variation in the ratio
139

was between 14-18 (HKol), which is 29%. In case 2, variations were between 9-17
(K-S), i.e. 89%, and 11-16 (E-S), i.e. 45%. After the merger, the ratio stabilised to
about 10 students per teacher, while in case 1, the corresponding number is about
22. In the merger of case 2, instructions are clearly given in smaller groups than in
case 1, and this should probably be reflected in the OPH's financial performance
indicators. This is in fact the case, because for the last four years, the performance
index of case 2 was greater than in case 1 in each year. The index of case 2 varied
from 981.4 to 1007.8 (min – max) while the corresponding variation in case 1 ranged
from 899.3 to 994.2.
In this example, the student-per-teacher ratio is even somewhat lower after the
merger than in either institution before the merger. In this case, therefore, the
anticipated better group size optimisation potential was not realised, which is likely
to be due to the long geographic distance between the vocational institutions. The
distance between Mikkeli and Pieksamäki, the main places of the base institutes, is
about 75 km, and this is a long way to go considering student mobility. Of course,
the location (sparsely populated areas and small towns), as well as the
multidisciplinary nature of vocational institutions, affects the fact that group sizes
are smaller than in the metropolitan area.

4.2.3

Statistical analyses of cases 1 and 2

The table and the figure below describe the performance index numbers for the two
schools in the case mergers (and the schools involved) during the years 2006 - 2017.
The index describes performance during the years 2004-2015, since the figures for
calculating the figures predominantly come from two years before the index was
released. In the merger of case 1, the index number of the other base school (Hkol)
was fairly stable before the merger, but clearly below the other (SLK). After the
merger, the index was fairly steady for five years until the index significantly
decreased during the last three years. In the merger of case 2, the difference between
the base institutions was almost as large as in the case 1. After the merger there were
two good years, after which the index number stabilised to about 1000 points.
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Table 21. 

Performance index figures in case 1 and 2 2006 – 2017 (OPH, Funding system
reports)
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Finally, we will examine the relationship between operating costs and teaching
hours (all teaching) and the number of completed credit units. The ratio of operating
costs per teaching hour should decrease if the school's efficiency is increased,
presumably because a larger school can increase its group sizes. Similarly, the ratio
operating costs per completed credit units should decrease for the same reason. The
same issue, i.e. the efficiency of a school’s operations can also be examined by the
ratio of teaching cost per lesson, and the administrative costs per lesson. The
previous ratio should decrease if group sizes increase, and the latter should fall if
synergy benefits are gained from the administration.
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Figure 13. Performance index figures in case schools

The table below reveals the figures of schools in both examples for the period
under review, as well as the average and the standard deviation. As can be noticed,
schools are somewhat similar, but there are also differences. For the merger
concerning Hkol and SLK, the operating costs per lesson increased, and in the case
of merger with E-S and K-S, it remained fairly stable. The averages of the indicators
are slightly different in size range, and the standard deviation is also different. From
the differences in the standard deviation, it can be concluded that the curriculum
design in the E-S / K-S educational institution has been more persistent than in the
SLK /HBC, where, for example, the curriculum has been changed more often. The
operating costs per completed credit unit are both rising, and the average figures are
also closer to each other. Based on these figures, neither school has achieved synergy
benefits from the merger. However, E-S / K-S has performed somewhat better than
SLK / HBC. Also, the relation between teaching and administrative costs per lesson
seems to be somewhat different in both schools. In the merger SLK / HBC, both
ratios are rising which suggests that no synergy benefits were achieved. The E-S /
K-S merger was more successful because the cost of teaching per lesson increased
only slightly, and the administrative costs per lesson remained fairly stable. However,
the administrative cost per teaching hour ratio is at a much higher level in SLK /
HBC, and while the trend is still rising, it can be said that the image of the synergy
benefits usually sought in mergers was not achieved in this merger.
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Table 22. 

Some ratios of the mergers in cases 1 and 2

Merger SLK/HBC
Operational costs,
€
year
per
per
ins.H
cred.U.
2005
143
339
2006
146
263
2007
146
240
2008
156
182
2009
185
344
2010
199
309
2011
207
329
2012
209
330
2013
208
305
2014
204
311
2015
130
351
mean
176
300
stand.dev. 31,0
52,0

Teach.
costs,€
per
ins.H
64
65
64
67
80
92
107
99
97
97
60
81
18,0

Admin.
costs,€
per
ins.H
25
40
40
40
76
48
29
65
65
64
42
49
16,0

Merger E-S/K-S
Operational costs,
€
per
per
ins.H
cred.U.
138
226
123
252
129
259
162
316
142
276
141
247
142
227
152
319
119
315
119
305
135
378
137
282
12,1
43,3

Teach.
costs,€
per
ins.H
67
53
52
67
64
62
62
67
54
137
66
66
22,3

Admin.
costs,€
per
ins.H
20
17
18
26
21
17
18
19
14
15
21
18
3,1

In the case 1, the variables of lessons (r=0,882) and teaching hours per teacher
(r= -0,883) correlate with the performance index in a statistically significant manner,
with a 2-tailed 0,01 risk level. Both of these illustrate the workload of teachers, but
from a different point of view. No other variable correlates even at a risk level of
0,05. The result is controversial in the sense that by decreasing the total amount of
instruction, the school's performance index would be improved, and on the other
hand, reducing one teacher's workload would achieve the same. The latter makes
sense, but the former does not. In addition to the performance index, other outputs
correlating with the number of lessons are naturally the teaching hours per teacher
(r = 0.924). The total number of credits completed is correlated with the credits
completed per teacher (r = 0.959) and at a risk level of 0,05 with the operating costs
per completed credits (r = 0.595). Operating costs (r = 0.82), teaching costs (r =
0.86) and teaching salaries (r = 0.815) correlate with the number of students. All of
these results make sense because these are total inputs and thus depend directly, for
example, on the number of students. When analysing the correlations of productivity
variables, at the same 0.01 risk level, the operating costs (r = 0.727), the teaching
costs (r = 0.764), the number of teachers (r = 0.919) and the teaching salaries (r =
0.726) are correlated with the group size (students per teacher). These figures appear
to be controversial, as it seems that increasing the size of a group would reduce
teaching costs and teaching salaries, and hence the operating costs. The ratio of
administrative costs to operating costs correlates negatively with the teaching costs
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and operating costs (r = -0.867), which is a logical result as the increase in the share
of one reduces the share of the other. Operating costs per lesson are naturally
correlated with operating costs (r = 0.793) and teaching costs (r = 0.808), but
operating costs per completed credits do not correlate with any other variable in a
statistically significant manner.
Next, case 1 will be examined with the t-test to find out whether the abovementioned variables have changed in a statistically significant manner from the
situation before the merger compared to the post-merger situation. The test uses
figures 6 years before the merger, then leaving the merger year out, and the
comparison is made using figures 6 years after the merger. The test is carried out
with a so-called average-test. The pairwise t-test is suitable for comparing two groups
that are dependent on one another. In addition, when the variables are measured by
the interval scale and found that most of them are normally distributed (tested by
the Z-test), the only factor contrary to defaults in this method remains the small
sample size. As this is a preliminary test, this can be accepted. The only variable that
did not change according to the test was the completed credits. It is worrying because
at the same time, there was a significant increase in the number of students. In this
case, the completed credits per student have thus decreased. At the same time, it also
means that the operating cost per completed credit has increased. As a result of the
increase in the number of students, the total number of lessons has increased, as
have the operating costs per lesson. A significant figure for the future of the school,
i.e., the performance index, has weakened. Other reduced figures include the number
of teachers and the share of administrative costs in relation to operating costs. All
other figures have grown, which is mainly explained by the growth in the number of
students.
When the same issue is tested by Mann-Whitney's U-test, which is a nonparametric method and does not require a large sample size or a default of the
population´s normal distribution, some different results are obtained. Five of the
variables are not normally distributed. According to the U-test, the mean values of
the variables do not differ in the following variables before and after the merger:
Performance index, teaching hours, completed credits, operating costs per lesson,
operating costs per completed credits, teaching costs per lesson, administrative costs
per lesson, number of teachers and completed credits per teacher. From the
variables, the relationship between administrative costs and teaching costs to
operating costs has changed, as has the group size.
For these two tests, the paired t-test, which is a parametric test, is suitable for
testing the situation before and after merger if the required assumptions are valid.
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These include a large sample size, an order or interval scale measurement, and that
the population is normally distributed. When these assumptions are met, a typical ttest can be used to test the differences between merged and non-merged groups.
Instead, the Mann-Whitney U-test is more suitable when the sample size is small,
and the variables are not normally distributed. In the case 1, both were used to see
how similar were the obtained results. The credits completed, according to both
tests, are a variable that has not changed statistically significantly through the merger.
The U-test also gives 8 other variables that have not changed. In this case, I find the
results of the U-test more reliable due to the small sample size.
In case 2, no statistically significant variables correlate with the performance index
at a 0.01 2-tailed risk level. The operating costs (r = 0.629) and the ratio of teaching
costs to operating costs (r = 0.561) are correlated at a risk level of 0.05. The result is
so far logical in that by increasing the number of lessons, the performance of the
students will be better and consequently, so the performance index rises too. Of
other outputs, the ones correlating with the number of lessons were the completed
credits (r = -0.718) and teaching hours per teacher (r = 0.69). The result is
controversial in that by reducing the lessons, more credits are completed in this
school. The completed credits correlate with the operating costs per completed
credit (r = -0.748). There are no more correlating variables at the risk level of 0.05.
The number of students correlated only with operating costs per completed credit (r
= 0.704). The rationality of this result can be questioned because there is no natural
explanation for it. When looking at the correlations of productivity variables, at the
same 0.01 risk level, the operating costs (r = -0.738) and the number of lessons (r =
-0.718) correlate with the group size (students per teacher). These figures seem
logical, as increasing the size of a group reduces the cost of teaching and therefore
perhaps also the operating costs. The ratio of administrative costs to operating costs
correlates negatively with administrative costs per lesson (r = -0.714) and positively
with the teaching cost per lesson (r = 0.888). This result is contradictory because
reducing administrative costs would normally mean that the school also reduces
administrative costs per lesson. Instead, there is more money for teaching, but it
does not appear in the teaching cost per lesson. Operating costs per lesson are
naturally correlated with administrative costs per lesson (r = 0.789), especially if the
number of lessons has not increased. The operating costs per completed credit
correlate with the number of students (r = 0.704) and with the completed credits (r
= -0.748). The first one does not seem logical, but the other one does.
The t-test is performed as in case 1. The variables that had not changed were the
number of completed credits, the ratio of teaching costs to operating costs, and the

145

number of teachers. For the completed credits, one can find the same conclusion as
above. It is worrying because at the same time, there was a significant increase in the
number of students also in this school. In this case, the completed credits per student
have thus decreased and the operating costs per completed credit have increased.
Also, for this school, the significant figure for the future, i.e. the performance index,
has weakened. Because of the increase in the number of students, the total number
of lessons has increased, but as opposed to the school of case 1, the operating costs
per lesson have decreased. Other reduced figures are the group sizes and the ratio of
administrative costs to operating costs. All other figures have grown, which is mainly
explained by the growth in student numbers. However, this does not entirely explain
it - for example, the amount of administrative costs per lesson cannot be explained
by the growth in the number of students. Nor can teaching costs per lesson.
According to Mann-Whitney's U-test, in this example case, 3 of the variables are
not normally distributed. According to the U-test, the mean values of variables do
not differ in the following variables before and after the merger: Performance index,
number of students, credits completed, administration costs and teaching costs per
lesson, operating costs per lesson and per completed credits, teaching costs per
lesson, number of teachers and completed credits per teacher. The group size and
administrative costs per lesson have changed.
When comparing to case 1, it can be stated that there are 7 same unchanged
variables of the 17 examined variables. They are the performance index, completed
credits, operating costs per lesson and credits, teaching costs per lesson, number of
teachers and completed credits per teacher.

4.2.4

Synthesis of the findings of cases 1 and 2

The results of these two cases are partly contradictory. The general impression is,
however, that nothing has changed for the better in most of the interest groups. Of
the examined 17 variables, in 7 of them there was no statistically significant change.
The share of teaching costs has decreased in one example and increased in the other.
The same is the case with the administrative costs. Indeed, the ratio of these costs is
at different levels in schools. In one school, a larger share of operating costs has been
spent on walls after merger than before, while in the other the situation is the
opposite. The performance index was lowered in the schools of the samples after
the merger, so the education providers cannot be satisfied with the situation. This
will namely reduce their future funding. From the point of view of students, the
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benefits of the merger are also contradictory. The amount of tuition per student in
both schools had increased slightly, but despite this the number of credits completed
per student decreased slightly in one of the schools. The size of the student groups
was very different in the two schools. In case 1 it was over 20 and in case 2
respectively 10 students. This is reflected in the performance indexes, which is clearly
higher in case 2 than in case 1. The size of the group thus appears to have an
influence on quality. Also, in the other examined indicators there were great
differences between the schools - even in an illogical direction. One example is
running costs per lesson. One would imagine that larger group sizes would be
reflected in lower unit costs, but in our cases, this is not the case.
Hypothesis 1 (assuming no short-term cost savings) seems to be supported in the
light of these two cases. In both cases, the operating costs and teaching costs per
lesson have remained the same, as well as the running costs per completed credits.
The administrative costs per lesson were contradictory, because in one it was smaller
and in the other it had increased. Hypothesis 2 (long-term economic benefits) cannot
be extensively studied using this material, as only 6 years after the merger were
studied. However, the results from these cases can be interpreted if not for longterm, for at least the medium term. Also, synergy benefits do not seem to have been
realised, or then the results are contradictory in these two cases. In one school, the
size of the group had increased and in the other decreased. Likewise, the number of
teachers remained unchanged in both of the schools. So, one can say that we are still
uncertain in regard to hypothesis 3. Concerning the hypothesis 4 (quantity of
administration), it can be stated that the ratio of administrative costs to operating
costs in the school of case 1 has decreased, although they are more than twice
compared with case 2, where their relative proportion has remained unchanged.
Instead, the administrative cost per lesson has increased in case 2 and remained
unchanged in case 1. Thus, there is no clear support for hypothesis 4 in these two
cases, except for the fact that the amount of administration has at least not decreased.
In the light of the previous cases, it can be concluded that by using the
performance index as the most important dependent variable for schools, and by
studying student-specific variables for inputs, statistical analyses can be used to study
the benefits of mergers in regards to outputs and productivity. The available data
should be divided into two groups: merged and non-merged schools. Between the
two groups, the differences are compared with the above-mentioned and some
additional variables. Additional variables are needed because these two examples
revealed that there were not enough variables to solve the problem. In addition,
differences between merged schools must be compared before and after the merger
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takes place. One problem is the long-term economic benefits associated with
hypothesis 2. The time series should be completed by 2013 or 2014, since financial
cuts in vocational education would have come into effect by then. These are changes
in the external environment whose impact on merger performance is very difficult
to estimate and distinguish from other changes. Schools have, in their 2014 activities
and even before that, started to find more ways to save costs, but have not done so
because of the merger.
Cases 1 and 2 also show that when studying the merger of schools, the situation
before the merger should be normalised to be comparable with the post-merger
situation. This is done by adding up the values of the variables of the merged schools,
as if they were one school before the merger. This makes the situation before the
merger comparable to the post-merger situation. In each case, because of the merger
of schools, they combine their activities, and no change occurs, at least not
immediately. It is clear from the data that the only thing that changes is the number
of education providers, which will be reduced by the merger. The number of
students is either the same or slightly changed compared to the aggregate amount of
the merged units. The number of students seems to grow somewhat over a few years’
time span, but not for all cases. As a result, the values of all other variables change
with respect to the number of students. In the future, the values of the variables of
each merged school before the merger are the aggregate values, and unit values are
calculated by dividing the total values by the total number of students. OPH have
also calculated the values of the performance index as if the schools were one already
before the mergers. This figure is, of course, computational, and has never been used
for giving out performance-based financing.

4.2.5

Correlations

Before calculating correlations or other analysis one should perform some basic tests
on variables. The basic figures cannot be compared directly to the figures for all
vocational education institutions in 2014, as it appears that in the sample there are
institutions larger than the mean size. The average size of all providers was 907
students in 2015, while the average of this sample is 1682.None of the basic figures
are normally distributed according to the Kolmogorov-Smirnov test, or according to
the skewness and kurtosis scores. Looking at the graphic representation, the
performance index seems to be close to the normal distribution (figure 14). In the
entire population, the performance index complies with the normal distribution, as
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well as with the distribution of other variables. Their values depend on the size of
the school (correlations 0,885 - 0,983) and are likely to be almost normally distributed
for the whole education field.
None of salary variables are normally distributed. These costs also strongly
depend on the size of the school (correlations 0.894 - 0.985) and are therefore not
normally distributed. This is also supported by all the tests.Other cost variables are
skewed to the left and are not normally distributed. This is also due to the fact that
they are heavily dependent on the number of students (correlations between 0.846 0.982).The unit-specific variables would also not appear to be normally distributed
according to Kolmogorov-Smirnov's test, as well as according to skewness and
kurtosis figures. Although in graphical examination, quite a lot of them seem to be
close to normal distribution. For example, the total cost per student would otherwise
be normally distributed, but it has two peaks. Operating costs per instruction hours
are even closer to normal distribution. It is just a little skewed to the left, and it
includes large values a bit less than it should. As can be seen from the skewness and
kurtosis figures (appendix 3), the biggest difference from the normal distribution is
the administrative costs per teaching cost. It is strongly skewed to the left and shows
high kurtosis at low values. The figures are thus close to the situation presented in
figure 14.
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Figure 14. Result of normality test of performance index

After doing the basic test, correlations between the variables were calculated. For
basic variables (table 23), there are some statistically significant correlations at a risk
level of 0.01, between the number of students and the given (contact) instruction
hours (r = 0.885), the number of completed credit units (0.978) and the number of
teachers (0.983). Also, the merger has a statistically significant effect on the
aforementioned figures even though the correlation coefficients are not very high (r
= 0.331 - 0.361). Statistically, only the completed credit units (r = 0.101) are
significantly influenced by the performance index, which is quite clear because one
of the factors influencing the performance index is student performance. According
to this, the effect is quite minimal. The number of teachers obviously has a strong
impact on the amount of contact instruction hours (r = 0.881) and on the completed
credit units (0.962). Likewise, the amount of contact hours is strongly influenced by
completed credit units (r = 0.878). The aforementioned correlation coefficients point
to the fact that, at the time of the merger, these figures will grow almost to the same
extent as the number of students, and therefore, economies of scale would not be
obtained. Hypotheses 1, 2 and 3 thus appear to be supported by these figures.
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Table 23. 

Correlations of the basic variables

Correlations, basic variables
Dummy
PerfInd
InstH
Pearson
1
0,057
0,331**
correlation
sig(2-tail)
0,124
0,000
N
720
720
720
PerfInd
Pearson
0,057
1
0,091*
correlation
sig(2-tail)
0,124
0,014
N
720
720
720
InstH
Pearson
0,331**
0,091*
1
correlation
sig(2-tail)
0,000
0,014
N
720
720
720
CredUn
Pearson
0,361**
0,101** 0,878**
correlation
sig(2-tail)
0,000
0,006
0,000
N
720
720
720
TeachNu
Pearson
0,335**
0,059
0,881**
correlation
sig(2-tail)
0,000
0,111
0,000
N
720
720
720
StudNum
Pearson
0,357**
0,076*
0,885**
correlation
sig(2-tail)
0,000
0,041
0,000
N
720
720
720
**, Correlation is significant at the 0,01 level (2-tailed).
*, Correlation is significant at the 0,05 level (2-tailed).
Dummy

CredUn
0,361**

TeachNu
0,335**

StudNum
0,357**

0,000
720
0,101**

0,000
720
0,059

0,000
720
0,076*

0,006
720
0,878**

0,111
720
0,881**

0,041
720
0,885**

0,000
720
1

0,000
720
0,962**

0,000
720
0,978**

720
0,962**

0,000
720
1

0,000
720
0,983**

0,000
720
0,978**

720
0,983**

0,000
720
1

0,000
720

0,000
720

720

When looking at salary costs, one notices that the salary changes of all activities
are almost identical with the change of total cost of salaries (table 24). The correlation
coefficients are between 0.810 and 0.995, the highest being the salaries of teaching
and the lowest being the provider's administration salaries. This would mean that,
for example, when a merger occurs, nothing changes. In other words, no synergy
benefits are obtained at least in the salaries of administration and shared operations.
In addition to hypotheses 1 to 3, hypothesis 4 appears to have received tentative support
from these figures.
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Table 24. 

Correlations of the salary costs

Correlations, salary costs
StudNum TotPeCo1
Pearson
1
0,985**
correlation
sig(2-tail)
0,000
N
720
720
TotPeCo1
Pearson
0,985**
1
correlation
sig(2-tail)
0,000
N
720
720
InstCo1
Pearson
0,981**
0,995**
correlation
sig(2-tail)
0,000
0,000
N
720
720
SharCo1
Pearson
0,918**
0,941**
correlation
sig(2-tail)
0,000
0,000
N
720
720
PrAdmCo1 Pearson
0,894**
0,898**
correlation
sig(2-tail)
0,000
0,000
N
720
720
**, Correlation is significant at the 0,01 level (2-tailed).
StudNum

InstCo1
0,981**

SharCo1
0,918**

PrAdmCo1
0,894**

0,000
720
0,995**

0,000
720
0,941**

0,000
720
0,893**

0,000
720
1

0,000
720
0,913**

0,000
720
0,879**

720
0,913**

0,000
720
1

0,000
720
0,810**

0,000
720
0,879**

720
0,810**

0,000
720
1

0,000
720

0,000
720

720

There is quite a similar situation with the non-salary costs (table 25). Again, in
this group, the costs of other operations change almost identically with other total
costs. The correlation coefficients are between 0.811 and 0.962 - the highest being
student dining, and the lowest shared operations. Looking at the increase in the cost
of teaching with the rise of other costs, it can be stated that the correlation
coefficients are between 0.801 and 0.938. So, they are almost in line with the cost of
teaching and the rise of the number of students. These figures also suggest that as
the number of student increase, the educational institutions do not achieve synergy
benefits or economies of scale. Hypotheses 1-3 will therefore get further support, and
hypothesis 4 indirect support.
Naturally, overall operating costs and total costs are also strongly correlated with
all basic figures, with salary costs and with other costs (table 26). The correlation
coefficients of these two are nearly the same as with the other variables, with only a
difference of 0.01 or less. The smallest correlation coefficient is 0.833 and is related
to the shared costs. This is nothing new compared to the previous figures, as the
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costs of schools are so clearly related to the number of students in schools (r = 0.982
and 0.979).
Table 25. 

Correlations of the other costs

Correlations, other costs
StudNum

StudNu
m
1

TotOtCo
2
0,957**

InstCo
2
0,940**

Pearson
correlatio
n
sig(2-tail)
0,000
0,000
N
720
720
720
TotOtCo2 Pearson
0,957**
1
0,943**
correlatio
n
sig(2-tail) 0,000
0,000
N
720
720
720
InstCo2
Pearson
0,940**
0,943*
1
correlatio
n
sig(2-tail) 0,000
0,000
N
720
720
720
ReEstCo2 Pearson
0,854**
0,945**
0,801**
correlatio
n
sig(2-tail) 0,000
0,000
0,000
N
720
720
720
LuncCo2
Pearson
0,949**
0,962**
0,938**
correlatio
n
sig(2-tail) 0,000
0,000
0,000
N
720
720
720
SharCo2
Pearson
0,846**
0,811*
0,806**
correlatio
n
sig(2-tail) 0,000
0,000
0,000
N
720
720
720
PrAdmCo Pearson
0,864**
0,834**
0,835**
2
correlatio
n
sig(2-tail) 0,000
0,000
0,000
N
720
720
720
**, Correlation is significant at the 0,01 level (2-tailed).
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ReEstCo
2
0,854**

LuncCo
2
0,949**

SharCo
2
0,846**

PrAdmCo
2
0,864**

0,000
720
0,945**

0,000
720
0,962**

0,000
720
0,811**

0,000
720
0,834**

0,000
720
0,801**

0,000
720
0,938**

0,000
720
0,806**

0,000
720
0,835**

0,000
720
1

0,000
720
0,870**

0,000
720
0,642**

0,000
720
0,710**

720
0,870**

0,000
720
1

0,000
720
0,794**

0,000
720
0,817**

0,000
720
0,642**

720
0,794**

0,000
720
1

0,000
720
0,716**

0,000
720
0,710**

0,000
720
0,817**

720
0,716**

0,000
720
1

0,000
720

0,000
720

0,000
720

720

Table 26. 

Correlations of the total costs

Correlations, total costs
StudNum TotOpCo3
Pearson
1
0,982**
correlation
sig(2-tail)
0,000
N
720
720
TotOpCo3 Pearson
0,982**
1
correlation
sig(2-tail)
0,000
N
720
720
ToCo4
Pearson
0,979**
0,999**
correlation
sig(2-tail)
0,000
0,000
N
720
720
**, Correlation is significant at the 0,01 level (2-tailed).
StudNum

ToCo4
0,979**
0,000
720
0,999**
0,000
720
1

720

When looking at unit variables and correlations between them (table 27),
attention is first drawn to the considerably lower level of correlation coefficients.
The highest statistically significant coefficient is 0.769, and the lowest 0.103.
Compared to the number of students, the values of the coefficients of almost all unit
variables are negative, which is the expected result. If schools would like to achieve
economies of scale with the increase of student number, the coefficients should be
considerably higher. For example, the share of teaching costs in operating costs
seems to increase (r = 0.431) almost in the same proportion as the number of
students. For other unit variables, the change is almost non-existent, albeit
statistically significant (r = -0.157 - 0.130). The highest correlations are related to
operating costs per instruction hour, which is natural because many variables are
directly related to them. There are two ratios here that describe administrative and
teaching costs in relation to operating costs. On average, they are 22% and 53%, but
the variation is very high between different institutions. The previous ratio varies
between 8-44%, and the latter 16-68%. The correlation coefficient of these figures
is -0.516, which is a fairly expected value. Also, in the light of these figures, hypotheses
1 to 4 are supported.
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Table 27. 

Correlations of the unit variables

Correlations, other costs
StudN
TotCoPer
um
Stu
Pearso
1
-,094*
n
correlati
on
sig(20,012
tail)
N
720
720
TotCoPerS
Pearso
-,094*
1
tu
n
correlati
on
sig(2,012
tail)
N
720
720
OPCoPerIn
Pearso
-,157*
,436*
sH
n
correlati
on
sig(20,000
0,000
tail)
N
720
720
InstCoPerI
Pearso
,130**
,258*
nsH
n
correlati
on
sig(20,000
0,000
tail)
N
720
720
StuPerTea
Pearso
-,107*
-,335*
c
n
correlati
on
sig(20,004
0,000
tail)
N
720
720
AdmPerOp
Pearso
-,288*
-,178*
C
n
correlati
on
sig(20,000
0,000
tail)
N
720
720
InsCoPerO
Pearso
,431**
,356*
pCo
n
correlati
on
sig(20,000
0,000
tail)
N
720
720
AdmCoPerI
Pearso
-,217*
,216*
ns
n
correlati
on
sig(20,000
0,000
tail)
N
720
720
OpCoPerC
Pearso
-,074*
,767*
r
n
correlati
on
sig(20,047
0,000
tail)
N
720
720
InsHperStu
Pearso
,015
,072
n
correlati
on
sig(20,697
0,053
tail)
N
720
720
CrePerStu
Pearso
-,051
-,009
n
correlati
on
sig(20,175
0,806
tail)
N
720
720
**, Correlation is significant at the 0,01 level (2-tailed).
*, Correlation is significant at the 0,05 level (2-tailed).
StudNum

OPCoPerI
nsH
-,157*

InstCoPerI
nsH
,130*

StuPerT
eac
-,107*

AdmPer
OpC
-,288*

InsCoPerO
pCo
,431*

AdmCoPe
rIns
-,217*

OpCoPe
rCr
-,074*

InsHper
Stu
,015

CrePer
Stu
-,051

0,000

0,000

0,004

0,000

0,000

0,000

0,047

-,697

,175

720
,436**

720
,258*

720
-,335**

720
-,178*

720
-,356**

720
,216**

720
,767**

720
,072

720
-,009

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,053

0,806

720
1

720
,769**

720
,186**

720
,232*

720
-,521**

720
,550**

720
,406

720
-,471**

720
-,069

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,066

720
1

720
,130**

720
-,064

720
,106**

720
,251**

720
,238*

720
-,435**

720
-,049

0,000

0,085

0,005

0,000

0,000

0,000

0,193

720
1

720
,367*

720
-,144**

720
,184**

720
-,198*

720
-,336**

720
-,139*

0,000

0,000

0,000

0,000

0,000

0,000

720
1

720
-,516**

720
,507**

720
-,091*

720
-,270**

720
-,110*

0,000

0,000

0,015

0,000

0,003

720
1

720
-,522**

720
-,354*

720
,236**

720
,104*

720
,769**

0,000
720
,186**

720
,130*

0,000

0,000

720
,232**

720
-,064

720
,367**

0,000

0,085

0,000

720
-,521*

720
,106*

720
-,144**

720
-,516*

0,000

0,005

0,000

0,000

0,000

0,000

0,000

0,005

720
,550**

720
,251*

720
,184**

720
,507*

720
-,522**

720
1

720
,216*

720
-,400**

720
-,082*

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,029

720
,406**

720
,238*

720
-,198**

720
-,091*

720
-,354**

720
.216**

720
1

720
-,103**

720
-,390*

0,000

0,000

0,000

0,015

0,000

0,000

0,006

0,000

720
-,471*

720
-,435*

720
-,336**

720
-,270*

720
,236*

720
-,400*

720
-,103*

720
1

720
.433*

0,000

0,000

0,000

0,000

0,000

0,000

0,006

720
-,069

720
-,049

720
-,139’’

720
-,110*

720
,104*

720
-,082*

720
-,390*

720
,433**

0,066

0,193

0,000

0,003

0,005

0,029

0,000

0,000

720

720

720

720

720

720

720

720

0,000
720
1

720

To sum up the examination of correlation coefficients, we can conclude that
mergers increase all the related inputs and outputs in a statistically significant manner
(p = 0.01), with a coefficient of about 0.35. The corresponding coefficient for the
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size of the school is about 0.94. In unit inputs and outputs, the changes are much
more modest. The total cost per student, and the instruction hours per student would
seem to slightly increase, and the situation is also the same for the ratio of instruction
costs and operating costs. What is somewhat surprising is that the completed credit
units per student seem to fall slightly in large or merged educational institutions. For
other unit variables, the effect of institution size or a merger is significant but small
and, as can be expected, the correlation coefficients are negative or, in some cases,
close to zero.
It should be noted that correlation coefficients differ statistically from zero (p
<0.05 or 0.01). This means that based solely on the correlation coefficient matrix, it
is not possible to find out which explanatory variables are likely to affect the final
model and what variables should be selected. To address this, at least regression
analysis is required.

4.2.6

Achievements for the state and providers

Although this study does not attempt to construct a regression model, it is used to
investigate the collinearity between variables. Multivariate analysis is also a good
method of generating an overview of the considered phenomenon. There are 20
variables derived directly from OPH’s statistics and 7 unit variables that are
calculated from them. In addition to this, the school number and years are used to
identify educational institutions and observation year. Dummy variable is used to
distinguish between merged and non-merged schools. Statistical models require
volume data on school outputs and inputs, which is collected from the OPH
databases. All the variables are described in more detail in the previous paragraph
and in appendix 2. Using unit prices in this context is not as good as using unit costs,
as schools may not use up all of the unit prices they receive, but will save a fraction.
It can also happen that in some years, costs are higher than the income received, so
the schools have to spend their savings.
For output variables, for example the number of students is better than the
number of graduates, because students must all be taught even if they never graduate
from the school in question. The number of instruction hours could be expected to
be related to the number of teachers, so in the models, one of them can probably be
left out. The number of administrative staff is not directly available, but the estimate
consists of the administrative salaries and the ratio of administrative costs to the
operating costs. During the research period, only minor changes have taken place in
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the statistics of school outputs and inputs, so that does not cause error in the results
- especially when the changes made have the same effect on all observation units.
Even in mergers, where many of the schools owned by the municipalities became
private, this does not affect the accuracy or quality of the data collected from them.
Let us first make a regression analysis where the performance index is set as a
dependent variable and see which variables affect it most. All other variables are
initially used as explanatory variables and in the course of building the model
inappropriate variables are left out. In the SPSS programme, one uses a forward
stepwise method. Eventually, what was left was a model with 8 variables left. 5 of
them were input variables, 2 were output variables, and one was the year. Figure 15
shows a summary of the model building. The first row presents Akaike-corrected
information, where a smaller number means a better model. The corrected number
is used when the sample size is small. The picture shows that by adding variables to
the model, the value of its information criterion decreases quite little. SPSS uses
transformed values if all residuals were not normally distributed and deviation not
homoscedastic. Traditionally this means taking logarithm or square root.
Figure 15. Summary of the model, performance index

Next, we will look more closely at the significance of the above variables for the
model, using two tables. Table 28 shows the figures for the variables’ F-test. This is
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a traditional ANOVA table for the whole model and for individual effects. As noted,
all variables selected in the model are statistically significant (p <0.001). The ratio of
administrative costs to operating costs – the latest one to be included in the model,
is however only of a 6% importance, whereas the importance of the first variable in
the model, the ratio of instruction costs to operating costs, is 38%. Variables that
interest the education institution providers and the state are the operating costs per
instruction hour, the completed credit units per student, and the total cost per
student. Of these, it would be logical to expect that the first and third would diminish
and the second would increase with mergers. The change of these three variables
will be examined later when comparing the performance of educational institutions
before and after the merger, as well as the performance between merged and nonmerged schools. On the other hand, it can already be said that the dummy variable
used to describe mergers did not emerge as a major factor in the performance index
in the regression model. Therefore, it does not seem to influence at least the
performance index. This observation supports hypotheses 1, 2, and 3.
Table 28. 

Effects of the model, performance index

Table 29 shows the coefficients for each variable in the model, as well as the
significance of their t-test and a 95% confidence interval. Again, all model variables
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are significant (p <0.001). The corrected R-squared in the whole model is 0.233,
which means that this model can explain about 23% of the variation in the
performance index. So, the unexplainable part is quite large.
Table 29. 

Coefficients of the model, performance index

The variables included in this model were all unit-based, except for the year. This
was because there was so much multicollinearity between the other variables, due to
which they were left out of the model. This same issue was already noticed by
examining the correlations between variables. It turned out that almost all variables
correlated with the number of students, i.e., the size of the school. Therefore, finding
multicollinearity was one of the reasons for doing a regression analysis.
Next, a regression analysis was carried out, involving only unit variables, as well
as the year and a dummy, which thus separated the merged educational institutions
from other ones. Using this model is supported by the fact that by decreasing the
number of explanatory variables, the number of observations needed will decrease
at the same time. This in turn improves the model. In this model, the explanation
rate rose to 24%, i.e., by one percentage point. In this model, the number of
completed credit units per student was left out of the variables. This was the third
most important in the previous model. The new model included instruction costs
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per instruction hour and operating costs per completed credit units. Altogether, 8
models were formed, where the correlation coefficients were statistically significant
according to the F-test for variance analysis (ANOVA) (p <0.001). The most
interesting issue also in this model is the multicollinearity of the selected variables,
which is illustrated in table 30. In the table, the last two columns, the tolerance and
VIF, represent the collinearity. Tolerance should preferably be less than 0.1, and
because VIF is the opposite, its value should be greater than 0.9 but less than 5. On
the other hand, if the tolerance value is small and the VIF value big, there may be
multicollinearity. In model 8, which is the best one according to the table rated by
the t-test, tolerances exceed the recommended value. VIF values are over 0.9; some
even by far. Both of these would suggest that multicollinearity should be suspected.
However, the values in the table are stable, so for the time being we let that be. The
variables omitted for model 8 are the dummy, the ratio between administrative costs
against instruction costs, instruction hours per student and completed credit units
per student. Their tolerance values were all between 0.517 - 0.985, and the VIF values
ranged from 1.015 to 1.933. These variables are left out of the model because their
minimum tolerance should have been 0.038 or 0.039 to fit in with the model.
The following table, table 31, is the actual diagnostic table. It shows the values
for each model's Eigenvalue, Condition Index, and variance relationships. If many
Eigenvalues are zero or close to zero, multicollinearity occurs. It means that the
explanatory variables correlate strongly with each other. In this case, SPSS would
print the error message "Matrix ill-conditioned" in the table. Now there is no such
notice, so despite some values are close to zero, there is no reason to suspect there
might be multicollinearity. Model 8 has two variables whose values are virtually zero.
Their other values still need to be examined. In any case, the matrix is stable. The
next column, Condition Index, should preferably stay below 15 and if the value
exceeds 30, this means a serious problem with multicollinearity. For model 8, this is
the case for the last two variables. There is therefore strong reason to suspect that
multicollinearity exists. Let us however examine a third multicollinearity indicator,
Variance Proportions. If both the Condition Index and the Variance Proportions are
high, it is a sign of problems with multicollinearity. In the case of three variables, one
moves within the limits of possible multicollinearity, which should be considered in
the future. These variables are the operating costs per instruction hour, the ratio of
administrative costs to operating costs, and the year.
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Table 30. 

Coefficients, performance index
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Table 31. 

Collinearity diagnostic, performance index
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From the analyses in model two, casewise diagnostics report that there are eight
cases where the residuals are above 3. Removing those would somewhat improve
the model. Before that, however, one should still look at the residual values
summary. Residual statistics are described in table 32. Here, the maximum values for
residuals should not exceed 3. Because all of their values are greater than 3, it means
that we should look for and remove the outlier values in the variables. In this case,
the outliers are the performance index figures, and although there are large and small
values in the data, these are the real figures calculated by OPH. Since at this phase
we are not doing a regression model, there is no reason to remove them. We keep
this in mind in further analysis by analysing if outliers should be removed or not
from the model. On the other hand, Cook's distance and centered leverage values
are quite low, so the model looks pretty good or at least reasonable. One value of
the Mahal distance is large (65.1), and that should be searched for and removed from
the model. The quality of the model can also be evaluated by considering whether
the residuals of the performance index and other variables used are normally
distributed. In this model, they are fairly normally distributed (the line graph is more
or less diagonal) and reasonably homoscedastic.
Table 32. 

Residual statistic, performance index
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4.2.7

Achievements for the students

Now, let us repeat the same procedure as in the previous chapter, but this time
setting the credit units per student to be the first dependent variable. It has already
been stated earlier that this indicator should show the broad selection of
courses/studies and instruction in the institution such that there would be a larger
number of completed credit units. In that case, students can choose the courses they
want, receive instruction, and get paid in the form of completed credit units. Another
measure could be the instruction hours per student, which is also studied. Examining
these variables will give us the answers to research questions 1, 2 and 3 from the
student’s point of view. As in the previous chapter, only the number identifying the
school is omitted from the 30 variables used.
Figure 16 shows the modelling stages of completed credit units per student. The
final choice was model 12. There were 10 variables included, of which 6 were inputs
and 4 were output variables. Here too, adding other variables to the four major
variables in the model will improve the model slightly, according to the Akaikecorrected information criterion. Model 13 does not really improve model 12, so it is
worth choosing a model with as few explanatory variables as possible.
Figure 16. Summary of the model, completed credit units per student
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Next, we will look at the significance of the above-mentioned variables using two
tables. They are familiar to us from the previous analysis, so we go through only the
most remarkable observations. The model explains 44% of the completed credit
units per student. Again, all model variables are significant (p <0.001 or p <0.05).
There were 18 outliers in the model.
Table 33 shows the figures for the F-test for the variables. As noted, the first 5
selected variables are statistically very significant (p <0.001). As the last included
variable, the share of teaching activities to other costs has an importance of only 2%,
while the importance of the number of students is 31%. The statistical significance
also falls, but the last figure is still significant (p <0.05).
Table 33. 

Effects of the model, completed credit units per student

Table 34 shows the variables' coefficients in the regression model formed, as well
as their significance according to the t-test, and at a 95% confidence interval. Here,
the statistical significance of the variables is naturally the same as above. Instead, one
should look at the coefficients more closely. Firstly, attention is drawn to the fact
that the number of students has a negative impact on the completed credit units per
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student. Although the effect is low, it means that results achieved by students in the
larger education institution do not necessarily improve. Also, the operating costs per
credit unit figure reduce the number of completed credit units, as does the increase
of administrative costs relative to operating costs. Its effect is even remarkably high,
the coefficient being -21.35, though the significance of the figure in the whole model
is only about 3%. The coefficients of other figures are positive and fairly logical. The
coefficients are very small, because the model includes a large number of total figures
describing the inputs and outputs of schools. They are all much larger than the figure
of completed credit units per student (up to 1600 times). Even unit-based figures are
bigger than that, though not so much. Therefore, students seem not to benefit from
larger schools, and so hypotheses 1, 2, and 3 receive support.
Table 34. 

Coefficients of the model, completed credit units per student

Let us consider another benefit for students, instruction hours per student.
According to the correlation table, this also seemed to have an impact on student
performance. Steps for building the model will not be expressed now, but the results
of the F- (table 35) and t-tests (table 36) are instead directly presented, and what they
tell is considered. The built-in model is reliable with an explanation rate of 64.5%,
but there were 33 outliers.
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10 variables were included, 2 of which are output variables and 8 of which were
input variables. Again, there is no dummy variable in the model, which means that
mergers do not seem to have an effect on the amount of instruction received by
students. In the model, the greatest importance is the total number of instruction
hours (39%, p <0.001), which is logical. The impact of total operating costs on the
model is only 1%, but it is still statistically significant (p <0.05). The coefficients in
this model are small for the same reason as in the previous models. Here, the increase
in administrative costs in relation to teaching costs is seen to reduce the amount of
given instruction hours, which is logical, because increasing administrative costs
takes away money from teaching. Perhaps slightly surprisingly, the increase in
administrative costs relative to operating costs however seems to increase the
amount of given instruction hours. Also, in this model, students seem to have less
education in larger schools than in smaller ones. The results obtained seem logical
and support the hypothesis that the benefits received by the students do not seem
to depend on whether the school is merged or not. The large size of the school seems
to even be a disadvantage.
Table 35. 

Effects of the model, given instructor hours per student
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Table 36. 

Coefficients of the model, given instructor hours per student

The two models above had six common variables: number of students, number
of completed credit units, administrative costs per operating cost ratio, total number
of instruction hours, total cost per student, and other than salary costs of teaching.
Left out from the first model were the operating costs per credit unit, operating costs
per instruction hours, number of teachers, and of course instruction hours per
student, which was a dependent variable in the other model. New variables to the
second model include the ratio of administrative costs to teaching costs, lunch costs,
total salary costs, and total operating costs.

4.2.8

Achievements for the personnel

The benefits to the personnel can be viewed through existing data by examining the
change in personnel costs and what has affected them. In the data, personnel costs
(salaries) are divided, in addition to the total costs, into salaries of the teaching staff,
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shared operations, and the provider’s administration. Next the total cost of the
personnel is considered, and the different groups are left to be considered later if
necessary. Total costs do not tell about changes of the number of personnel between
the different personnel groups. On the other hand, they do not say anything even
about the number of personnel, because, for example, salary increases raise the
personnel costs, even if the number of personnel is reduced. The correlation table
also showed that all salary costs rose almost to the same extent as the total costs, and
therefore they are not worth examining now. While building the model, the school
number is removed, but all other variables are included in the first phase. In this way
we will have the answers to research questions 1, 2 and 3 from the personnel’s point
of view.
Again, the steps for building the model will not be expressed, but the results of
the F- (table 37) and t-tests (table 38) are directly presented, and what they tell is
considered. The built-in model is pretty good, with an explanation rate of 99.2%, but
there were 24 outliers.
10 variables were included in the model, one of which was an output variable, the
other 9 input variables. Again, there is no dummy variable in the model, which means
that mergers do not seem to have an impact on the personnel costs. This observation
supports hypotheses 1, 2, and 3, but also hypothesis 4. According to them, no economic
or synergy benefits will be received, nor will there be savings in administrative costs.
In the model, all variables have a statistically high significance (p <0.001). The most
important variable is the total operating costs (31%) and the lowest, instruction
salaries (1%). Also, in this model, the size of the coefficients varies, but the smallest
ones do not occur. This is because the model variables are mostly measured in Euros.
When examining the coefficient more closely, attention is drawn to the fact that the
impact of operating costs and total costs on salaries is the opposite. As operating
costs increase so do salary costs, but the increase in total costs decreases them. This
suggests that when the total cost increases, money is used more for something else
than salaries, and therefore the share of salaries decreases. This finding is also
supported by another item included in the model: other than salary costs for real
estate. As these grow, salary costs are reduced. So, when schools grow in size, they
use a larger share of their costs on other spending than salaries. There are no
surprises in the model coefficients, and they are all quite logical and consistent with
theory.
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Table 37. 

Effects of the model, salary costs

Table 38. 

Coefficients of the model, salary costs
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4.3

Comparing differences between merged and non-merged
schools

Next, the differences between variable averages in merged and non-merged
institutions are investigated to find out if there are statistically significant differences,
by using variance analysis. The idea is to compare the differences between the
averages of the groups, so that the average error is considered. The same issue is also
studied by U- and t- tests. The U- test (Mann-Whitney test, Wilcoxon rank sum test,
or Mann-Whitney-Wilcoxon test) is the most effective non-parametric test
(Metsämuuronen, 2017). It is a non-parametric counterpart of Student's t-test and is
well suited for comparing the averages of two independent groups. It is not suitable
for situations that compare before / after types of settings. The parametric t-test has
three assumptions that should be met to make the results reliable. First, the sample
size should be fairly large, and secondly, the distribution below should be normal
with reasonable certainty. Thirdly, the measurement should be made at least on the
interval scale. If these assumptions are not met, then it is recommended to use the
U- test instead. The sample variables in this study did not to a large extent comply
with normal distribution, so let us start by doing the U- test. The other two
conditions are fulfilled. A t- test will also be done to compare the results obtained
with each other. Another thing that relates to the U- test, and is worth knowing, is
that it measures the difference between the location of the distributions. This means
the difference between two averages or medians. Instead, the Kolmogorov-Smirnov
test measures whether the shapes of the distributions are the same. This test should
also be done to get a wider picture. The F value associated with the variance analysis
also has a connection to the t- test so that t2 = F. Therefore, one should end up at
the same outcome with both (t or F) tests.
While studying the differences between averages, it is also worth examining
whether the educational institution has an impact on the performance index. There
are reasons to assume that this is the case according to previous foreign and domestic
(Kirjavainen, 2009, VATT, 2014) studies. Still, it is interesting to know how it will
look in this study. If this assumption is true, then it is even more important to
investigate whether the merger has had an impact on the educational institution’s
performance index and hence on its effectiveness.
Previously, the Kolmogorov-Smirnov test was used to check whether the
variables are normally distributed. In this case, a conclusion was made that, even if
the test rejected this assumption, several, especially unit variables, were graphically
viewed and determined to be relatively close to the normal distribution. A natural
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explanation for this is that the test tends to reject the normal distribution assumption
too easily if there are a lot of findings (Metsämuuronen, 2017). This test can also be
used to examine whether distributions of merged educational institutions have
different forms than non-merged ones. The main variable for this study is the
performance index of the whole sample with an average of 997.22, a standard
deviation of 94.19, a minimum of 616.00 and a maximum of 1267.18. In addition,
25% quartile is 955.00, median 1002.43 and 75% quartile 1045.79. Institutions in the
lowest quartile can be said to be ineffective, and ones in the uppermost are effective.
Let us start with the U-test, where the dummy is set as a grouping variable, which
separates merged ones from non-merged ones. According to the U-test, the
performance index and most unit-level variables do not differ in a statistically
significant manner from one another in merged or non-merged educational
institutions. Only the instruction hours per student variable, together with the total
variables differs, in a statistically significant manner (p = 0.001). This result is pretty
much expected because the values of the total variables strongly depend on the size
of the institution, and the merged ones were larger than the non-merged ones.
Results of U-test are shown in Appendix 7.
The Kolmogorov-Smirnov test (Appendix 8) also gives a similar result with the
difference that the performance index would now differ somewhat between merged
and non-merged institutions (p = 0.002). Here too, unit variables are not different,
except for instruction hours per student. Since the Kolmogorov-Smirnov test is
more precise with a small sample size than a large one, the difference is likely to be
explained by a larger sample size. Also, the fact that the U- test tested the location
of distribution and the Kolmogorov-Smirnov tested the form of distribution,
explains the differences between the tests. Of these two, I would consider the U-test
more reliable for this data.
Because the previous two analyses gave somewhat contradictory results of the
effect of mergers on the performance index, the same issue is still examined by a ttest (Appendix 9). After all, it is the most common method for testing the difference
between averages and, as already noted, many of the variables are graphically
considered to be rather close to normal distribution. The t-test can also be justified
by the quite large sample size, with information on 60 institutions over a period of
12 years -a total of 720 values for each variable. In the test table of independent
samples, a Levene´s test is first presented. This is an essential figure and describes
the equality of variances. It can be calculated either by assuming the variances to be
equal or not. Here, the hypothesis is that the variances are equal. In addition to the
F- test value, it is important to consider the magnitude of its significance. That there
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is no difference between the variances in the sample is used as a null hypothesis.
Depending on these two values, the next row will be chosen accordingly to interpret
the t-test results. For example, for the performance index, the Levene´s F- test rejects
the null hypothesis, and therefore the t-test results are read from the second line.
The t-value found there is 2.417, which is quite small. Significance of the two-tailed
test p = 0.016. Thus, both the F- test figure and the t- test reject the null hypothesis.
Therefore, averages do not differ in a statistically significant way. If we were to reject
the null hypothesis, it would be done at a risk level of 1.6%, which is not very high.
At a risk level of 5%, we would not reject null hypothesis, but we would find that
there is a difference between the averages.
Reviewing all the variables in this way, one can find that the results do not differ
from the U-test results. At a risk level of 1%, there is no difference in the
performance indices. Instead, there is difference in the total variables, which was the
expected result. The same result was also received with the U-test. When examining
unit variables, according to the t- test, there are two variables differing from each
other. These are the operating costs per instruction hour, and the educational costs
per operating cost. According to the U-test, there was no difference. The third
variable where the difference between the two tests was found was instruction hours
per student. According to the U-test, its averages differ, and according to the t-test,
there are no differences between the groups. Based on the large number of
observations, the t-test result is more reliable. Thus, there appears to be no difference
between merged and non-merged educational institutions with respect to other unitspecific outputs or inputs at a risk level of 1%. In Appendix 9 all the 27 variables
tested are listed so that the reader can scrutinise the significance of each variable and
read the values of other test results, such as t-test for equality of means.
Let us next consider the differences in the averages and their direction for
variables where there was difference. The results are shown in table 39. Non-merged
educational institutions have 7,8% higher operating costs per instruction hour than
merged institutions. On the other hand, merged institutions have 3,8% higher
educational costs per operating cost ratio than non-merged ones. The difference
between the different groups can result, for example, from the reason that in their
teaching range, non-merged institutions have many more educational programmes
that require a lot of contact hours. This is also indicated by the fact that the maximum
values of non-merged institutions for the variables currently considered are greater
than those of the merged ones. The table also includes two total variables: the
number of students (school size) and the performance index. Of these, school sizes
differed in a statistically significant manner, but the performance index did not. Non-
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merged schools are on average 56% smaller than merged ones. The non-merged
group contains both the smallest and the largest schools of the sample. Shown last
in the table are the corresponding figures for the performance index that did not
differ between the different groups. It is seen that the difference between the
performance indices is only 1.5% and that the smallest and largest performance
indices are found among non-merged educational institutions.
Table 39. 

Differences of means
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In order to get a more detailed picture of the phenomenon we are looking at, we
will look at the impact of an individual educational institution on the performance
index. Let us make a variance analysis where the performance index is set to be the
dependent variable, the school number as a grouping variable, and a dummy as a
fixed variable. It has already been clear that mergers do not have an impact on the
success of educational institutions as measured by the performance index. The
interaction effect between the school number and the dummy was also examined,
but since it was non-existent, the analysis was re-run without the interaction effect.
In ANOVA results, the first interesting one is shown table 40, which shows Levene's
test of the equality of error variances. This is a prerequisite for the F-test. According
to it, the error variances are not equal. For the interpretation of the results, the Ftest is strong and stable to break this assumption. Even if the variances would differ
in a statistically significant way, the results of the F-test are still acceptably reliable
(Metsämuuronen, 2017).
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Table 40. 

Levene´s test of the equality of error variances
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The actual ANOVA table below, table 41, shows the results of the regression
analysis. The first column shows the variables the results depend on. The following
columns show the sum of squares, the degrees of freedom, the mean squares, and
the F-test results. The last column shows how much each factor explains the
dependent variable. In the table, both the intercept and the school's effects are
statistically significant (p <0.001). The school explains about 59% of the
performance index and is thus clearly the main effect. The intercept term would
seem to explain 99% of the performance index, but that does not seem intuitively
credible. As has already been demonstrated, the dummy does not explain the
performance index when looking at the sample as a whole. This result reinforces this
interpretation further. Other results of this analysis (for example, the expected mean
squares or pair-wise comparisons) are not interesting for this study. By analysing
mere variance components, the school's impact on the performance index is
approximately 56%, which is very close to the result of the regression analysis. So,
the school seems to have quite a strong impact on the performance index, and they
differ from each other at least at the risk level of 0.05 (according to Tukey's post hoc
test).
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Table 41. 

Test of Between-Subjects Effects

So far, no factor other than the school itself has been revealed to clearly affect
the performance index. Next, all schools will be examined before and after the
merger years. In this way, it is possible to understand whether the merger has had an
impact on the performance index or on other figures that measures the benefits for
the various interest groups. More specifically, this clarifies whether the variables
differ before and after the merger years.
Let us begin by doing both a parametric and a non-parametric test. As the
parametric test, a paired-samples t-test is carried out, and as a non-parametric one,
the Wilcoxon signed-rank test will be conducted. Both tests fit in a situation where
the same variable has been measured twice, before and after the change. This kind
of setting is a very typical case for covariance analysis. The initial measurement is
assumed to correlate as strongly to the final measurement as possible. In addition,
selecting the initial measurements as covariate reduces mixing noise, i.e., random
variation (Metsämuuronen, 2017). In covariance analysis, it is assumed that the
regression line is parallel in all groups. This is investigated by selecting the interaction
between the initial measurement and the grouping variable (dummy), because
without this test, only the main effects of the variables will be revealed. Table 42
below firstly shows the results of the paired-samples t-test about the variables’
correlations before and after the merger years (2008/2009), which has been omitted
from the observations. The prefix Pr or Po has been added to the variables’ names
to indicate whether the value of the variable is before (Pr) or after (Po) the merger
year. Non-merged institutions are also grouped the same way. It can be seen from
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the table that only completed credit units per student variable do not correlate in a
statistically significant way. All other correlations are quite clear.
Table 42. 

Correlation of the paired-samples t-test

However, more interesting for this study is table 43, which shows the results of
the paired-samples t-test. In the whole sample, performance indices do not differ
before and after the merger year for institutions in a statistically significant way (p =
0.273). The negative figure in the first column (mean) indicates how much lower the
figure is before 2008-2009 than after that. For example, the mean performance index
for the years before 2008-2009 was 13.65 points lower than the corresponding figure
after these years. The standard deviation is 95.5961 and the t-test value is -1.016.
Other variables that do not differ from each other are the group size, the ratio
between administrative costs to operating costs, the ratio between teaching costs to
operating costs and the number of completed credit units per student. Six other
variables differ in a statistically significant way (p <0.01). In eight cases of eleven, the
figure has increased after the merger year and decreased in three. Of these three
teaching costs per operating costs is practically the same, as well as the credit units
per student. The instruction hours per student decreased by 8.23 hours, which is
statistically significant. It cannot yet be concluded whether the merger has had any
effect on, for example, the performance index. We only notice that after the merger
year, the performance index is 13.651 points better than before that, when all the
educational institutions are involved in the analysis. The effects of mergers have
become clear earlier, that is, they have no impact.
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Table 43. 

Results of the paired-samples t-test

Since the normality assumption was not fully realised with all variables, the
Wilcoxon rank sum test is still carried out on the same principle as the previous one.
This could also be tested by a Friedman test, which is suitable for comparing more
than two averages or medians (Metsämuuronen, 2017). The results of the Wilcoxon
test are shown in table 44. It is noted that the same five variables do not differ, and
six differ in a statistically significant way. There are differences in the p- values, but
they do not change the test result itself.
As a result of the above analyses, it can be said that mergers do not seem to have
any effect on the figures relevant for any of the four stakeholder groups. Both the
total cost and the unit cost have increased. Particularly the increase in unit costs
refers strongly to the fact that in merged or non-merged educational institutions,
they have not been able to decrease the unit costs, for example, by increasing the
group size. When unit variables were used, the model explanation rate was one
percentage point better than when using all variables. In practice, there is no
difference. The exception is the number of instruction hours per student, which has
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decreased and means a weakening from the students’ point of view. All other
changes are due to cost growth and can be explained by it. Or the changes are very
small.
Table 44. 

Results of the Wilcoxon test

The key figures relevant to the state and providers (such as the performance
index, total cost per student and operating costs per instruction hour) have increased.
This has also happened to teaching and administrative cost per instruction hour.
From the students’ point of view, the group size has remained roughly the same, and
the number of instruction hours per student as well as the number of completed
credit units per student has fallen. In terms of personnel, teaching and administrative
costs per operating cost have remained almost the same. It can therefore be
concluded that the personnel have retained their position during the investigated
period.
Therefore, hypotheses 1, 2, 3 and 4 will continue to receive support. Even though
the results are somewhat different. However, every variable examined seems to
remain almost unchanged or the change has a logical explanation. For example, it is
noteworthy, that instruction hours per student have decreased in all vocational
secondary institutions in Finland under the studied period.
The previous two tests tested whether the variables under examination differ
before and after 2008/2009 in studied educational institutions. Next, we will test
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whether the variables differ from each other when considering the merger vs. nonmerger situation. Let us place the post-measurement as an independent variable,
initial measurement as a covariate one, and the dummy as a fixed factor. This
selection separates merged educational institutions from non-merged ones. Let us
first investigate the interaction between the dummy and each variable and make
conclusions based on its result. As a result, there was no statistically significant
interaction between the dummy and any of the variables currently under
investigation. Therefore, it can be removed from the model. The closest significant
effect was the completed credit units per student variable (p = 0.014), but all others
were much further away from this. Mergers do not explain the performance index,
but the school seems to.
From the point of view of threats to the validity of the research results, the
question is about it being absolutely unclear what causes the difference between
groups. Is it due to a different initial level, different management, personnel, or some
other factor? This question cannot be answered by the traditional ANOVA method;
or rather it cannot take this into account (Metsämuuronen, 2017). One can try to
reduce this risk by ensuring that the merged and non-merged educational institutions
are as similar as possible. In this study, this is done by selecting secondary vocational
educational institutions that resemble each other as a group as closely as possible.
Of course, there are also differences, including their size, location, number of degree
programmes, etc.
Let us next go through the results of the covariance analysis for a few variables
more closely, and the rest by stating a conclusion. A closer examination is first carried
out on the performance index, which at least for the owners (providers of
educational institution) and the state (the payer) is one of the most essential
indicators. Table 45 shows the result of the analysis when the interaction is removed
from the model, as it did not have any effect. The means of performance indices
between merged and non-merged educational institutions differ in a statistically
significant manner (p = 0.002), but the merger does not seem to explain the
performance index. In other words, the performance index differs statistically
significantly between merged and non-merged schools, taking the starting level into
account. The performance indices did not differ when comparing the entire data to
itself, so the result is in a way expected and means that the school itself and its
characteristics affect the performance index more than, for example, a merger. The
explanation rate for this model is however quite small, about 17%.
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Table 45. 

Result of the covariance analysis for performance index

Let us consider one more variable further: the total cost per student. According
to the t-test and the Wilcoxon test, there was a difference before and after 2008/2009
situations, although it is a bit of a different matter. Table 46 shows the results of the
analysis of this variable. It is noted that the means differ in a statistically significant
manner (p<0.01), but that mergers do not explain this. The explanation rate is high,
about 82%. This is obviously explained by the fact that the costs of all schools have
increased over the period considered, and the rise has been fairly consistent for all.
By going through the remaining 9 variables, one notes that all of their means
differ in a statistically significant manner. The p- values are less than 0.001. Only
completed credit units per student make an exception. Its p- value (0.152) means
that it does not differ statistically significantly between merged and non-merged
educational institutions. Below, tables 47 and 48 show the results of this variable.
Table 48 is more realistic because there is no interaction between the dummy and
this variable. It is noted that the explanation rate is very small, just under four per
cent.
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Table 46. 

Result of the covariance analysis for total costs per student

Table 47. 

Result of the covariance analysis for completed credit units per student – with
interaction

Table 48. 

Result of the covariance analysis for completed credit units per student –no interaction

182

4.4

Synthesis of the findings

In this study, first the correlations between 17 chosen variables were analysed from
cases 1 and 2. The t-test and Mann-Whitney´s U-test was also done for all these
variables. The performance index (which measured the success of the schools) had
a strong correlation with the amount of instruction hours. However, in both of the
case mergers the performance index had weakened after the merger.
Next the correlation analysis was expanded to concern all variables in the sample.
The correlation analysis revealed tentative support for all four hypotheses. However,
based solely on the correlation coefficient matrix, it is not possible to conclude which
explanatory variables are likely to affect most and what variables should be selected.
Therefore, at least regression analysis was required. During the following steps,
different tests were performed according to their suitability to each situation.
After correlation analysis, the regression analysis and analysis of variance
followed. At the beginning of the modelling, the performance index was first set as
a dependent variable. F-test and t-test revealed support to hypotheses and, e.g.,
examining residual statistic plus leaving out least significant variables, the explanation
rate increased only one percentage point from the chosen model. After this, each
stakeholder group were analysed separately changing dependent variables. All
hypotheses were further supported. However, one should note that the explanation
rates were quite low in some models, being about 25%.
Testing differences between merged and non-merged schools was done by U-, t, Kolmogorov-Smirnov- and F-tests. According to ANOVA-table, the school
explained 56% of the performance index, but the merger did not explain it at all.
Based on these analyses and tests all hypotheses were supported. The situation
before and after merger was tested with paired sample t-test and Wilcoxon-signedrank-test. These results also supported all four hypotheses.
To conclude, one can say that mergers do not seem to explain school
performance. The mergers have not resulted in better performance from the
perspectives examined in this study. Rather some operations seem to have even
deteriorated after the merger. However, one should keep in mind that examining
individual mergers may reveal results different from the average figures.
A summary of the findings is presented in table 49. The first column presents
tested hypotheses and stakeholder groups, the second column presents used
variables and explanation rate (R2), and the third used tests, and in the conclusion
column, only results with strongest statistical support (p<0,001) are presented,
although some weaker support was found for other hypotheses as well.
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The reader should note that the included variables are partly indirect measures
for short or long term benefits. Some of the variables such as personnel costs are
used to evaluate both kinds of benefits. Variables can fall into both groups because,
for example, personnel costs can rise fairly quickly but fall fairly slowly. Or
completed credit units per student, which is affected, for example, by the changing
amount of contact lessons in less than a year, but its effect on the performance index
is only visible after three years. The variables referring to financial or administration
changes are somewhat easier to classify. The links between the variables in the short
and long term are summarised in Appendix 2, as they can be difficult to distinguish
and are in part also the researcher's choices.
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Table 49. 

Summary of parametric and non-parametric tests on the hypotheses of the study

Stakeholder
Hypothesis

Variables

Test and test result

State and providers
H1 short term changes
H2 long term changes

Dependent: PerfInd
Independent: InsCoPerOpCo,
CrePerStu, Year, AdmPerOpC,
TotCoPerStu
H1, H2,
Dependent: PerfInd
H3 funding changes
Independent: OpCoPerInsH,
StuPerTeac, InstCoPerInsH,
dummy
Students
Dependent: CrePerStu
Independent: StudNum, CredUn,
H1, H2, H3
OpCoPerCr, OpCoPerInsH,
TeachNu
Dependent: InsHperStu
Independent: InsH, StuNum,
AdmCoPerIns, TotCoPerStu,
AdmPerOpC, LunchCo2,
CredUn, InstCO2, TotPeCo1,
TotOpCo3
Staff
Dependent: TotPeCo1
H1, H2, H3
Independent: TotOpCo3,
H4 administration
TotOtCo2, StudNum, InsH,
changes
PrAdmCo2, SharCo2, TotCo4,
AdmCoPerIns, ReEstCo2,
InsCo1
Merged vs. Non-Merged comparison
All
Grouping variable: dummy
H1, H2, H3, H4
Independent: remaining 27
variables (year and school
number are left out), see table 41.
Dependent: Perf.ind.
Grouping variable: School
number
Fixed: dummy
Before vs. after the merger year comparison
All
Grouping variable: dummy
H1, H2, H3, H4
Dependent: 11 variables, see
table 46.

F-test, p<0.001
t-test, p<0.001
R2=0.233
F-test, p<0.001
t-test, p<0.001
R2=0.24

H1 supported
H3 supported

F-test, p<0.001
t-test, p<0.001
R2=0.44

H1 supported
H2 supported

F-test, p<0.001
t-test, p<0.001
R2=0.645

H3 supported

F-test, p<0.001
t-test, p<0.001
R2=0.992

H1 supported
H2 supported
H4 supported

U-test, p<0.001
Kolm.-Smir.-test, p<0.001
t-test, p<0.001
(Levene´s- and F-test are part
of t-test)
F-test, p<0.001
R2(school)=0.56…0.59
R2(dummy)=0.0

H1 supported
H2 supported

Paired-samples-t-test,
p<0.001
Wilcoxon signed-rank-test,
p<0.001
Merged vs. Non-Merged before and after merger year comparison
All
Dependent: PerfInd + 10
F-test, p<0.001
H1, H2, H3, H4
variables, see table 47.
R2=0.04…0.82
Independent: post-measurem.
Covariate: initial measurement
Fixed factor: dummy
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Conclusion
(Hypothesis
supported/not
supported)
H2 supported

H3 supported
H4 supported

H2 supported
H3 supported
H4 supported

H2 supported
H3 supported
H4 supported

5 DISCUSSION AND CONCLUSIONS

5.1

Discussion of the findings

This research has sought to develop a better understanding of school mergers by
examining the potential benefits of mergers among different stakeholder groups in
vocational education. These include the state, education providers, staff, and
students. The benefits are reflected by the goals set for the mergers. Questions such
as what goals have been set, what are the benefits in the short or long term, what
impact has mergers had on organisations and what are the benefits for different
stakeholders have been studied. All in all, what kind of role have mergers played in
the success of the school at all? The study was carried out using statistical methods.
The following paragraphs discuss what is already known and what new things
were learned in this study and what was not learned and why that was. Why did some
of the merger related questions prove to be challenging in this research as well? What
could be done and under which conditions the analysis could be continued and better
executed.
As we recall, there were 4 hypotheses in this study. According to the set research
hypotheses, mergers do not usually yield any economic short-term (hypothesis 1) or
long-term (hypothesis 2) benefits. Synergy benefits are not usually realised if
environmental factors, such as funding do not change (hypothesis 3) and the increase
in administration will hinder realisation of potential savings (hypothesis 4). When
elaborating hypotheses, similarities with corporate and school literature were utilised.
Both have researched, e.g., economies of scale, synergy benefits, price-cost-rates and
requirements for success. All these are essential for this study.
Reflection on the findings of school merger performance and their novelty.
In this study, 9 institutions that merged in 2008 and 2009 were chosen for the
final analysis. 51 institutions in which there were no changes were also chosen. As
for institutions that were left out of the study, not all the necessary information was
available. The years 2003 - 2014 were selected as the study period, as during this time
there were fewer, if any, external changes in the field of education. Therefore, 5 years
before the merger and 5 years after the merger could be studied. This is considered
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to be long enough a time period to investigate long term achievements.
Methodologically this study used a statistical approach doing several tests of the
results. Because the sample size was 60, it would have been sufficient to use only
parametric methods, but because the subset of the sample (merged schools) was
smaller, it was decided to use non-parametric methods to ensure the accuracy of the
results. Also, the fact that according to the tests, not all variables in the sample were
normally distributed, favoured the use of non-parametric methods. Finally, it turned
out that the results obtained by both methods were very similar and that the
differences did not affect the interpretation of the results. The results are also similar
to some other results attained with different methods. For example, in a comparison
of different methods, Kempkes and Pohl (2010) also came to a similar conclusion
when comparing the results of DEA and SFA methods. McMillan and Chan (2006)
received a somewhat contradictory, but parallel, result in their comparison.
In Finland, it has already been noted that mergers are expensive and cost savings
have been overestimated (Välimaa & al., 2014). Similar findings have also been found
elsewhere (Tirivayi et al., 2014) and no synergy benefits have been obtained (Curri,
2002, Harman, 2000, Kyvik, 2002). These studies concern universities and not
secondary vocational education. In this respect, the present study provides further
light on the phenomenon of school merger benefits. Perhaps the most significant
difference between these two levels of education is that there is no research
obligation in secondary vocational institutions, which both universities and
Universities of Applied Sciences have. If this is the situation in other countries, the
results of this study can be generalised.
Because the government in Finland paid an extra unit price increase for merged
educational institutions, mergers became more expensive to the state as the payer,
and subsequently had no benefit for the state. However, the government´s financial
support for mergers has been considered as a reason for success (Carrington & al.,
2005, Harman, 2002). In Finland only after 2013, the state began to reduce the
financing of educational institutions radically, and thus gained savings. Even the
disadvantages of the economies of scale are evident. These include rising input
prices, decreasing incentives and increasing bureaucracy (Worthington & Higgs,
2011). The rise in input prices and the growth of bureaucracy are also reflected in
this study. On the other hand, it was noted that, for example, in examining individual
educational institutions, the differences in administrative costs are quite large. These
results are also parallel to those for universities, and they confirm the notion that
school level is irrelevant to the success of mergers.
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Based on the results, merged educational institutions differ mainly from nonmerged by the number of students. There were, on average, notably more students
in merged educational institutions (3206), than in non-merged ones (1413).
However, the smallest (62) as well as the largest (8045) institutions were found in the
non-merged group. Thus, the objective of the government for larger institutions
seems to have come true. Merger or number of students did not have any impact on
the performance index in the light of the results of this study, i.e., merging education
providers will not achieve better results. The same result is also found elsewhere
concerning universities (Brinkman & Leslie, 1986 and Kyvik, 2002).
Merged vocational institutions in Finland do not seem to have achieved economic
efficiency benefits, as in the light of this study the operation continued mainly in the
same way as before mergers. In wide research conducted in the USA (Koshal &
Koshal, 1999 and Sav, 2004), economies of scale were found. Also, in Norway Kyvik
(2002) found a very small decrease in unit costs. However, these benefits were not
found in some other studies (Hatton, 2002, Kempkes & Pohl, 2010, Patterson, 2000,
Worthington & Higgs, 2011). Management's capability is the key issue in responding
to changes (Hatton, 2002, and Sirmon & al., 2007) The conflicting results originate
from the resources examined and compared. Generally speaking, one can say that
those studies that found economies of scale or synergy benefits examined qualitative
factors and those who did not, examined quantitative factors. This is naturally a
rough classification. In this study, measuring by the performance index, both the
best and the worst schools were found among non-merged ones. The educational
institution explains about 56% of the performance index, but merger not at all. These
results are similar to those previously obtained for universities and it can therefore
be said that Finnish vocational upper secondary schools do not differ from the
mergers of universities in other countries. Although the results obtained elsewhere
are somewhat contradictory.
In general, it was also noted that although the funding received by educational
institutions had increased during the research period, the number of contact
instruction hours had decreased. This was also the case for merged educational
institutions, although they should have been able to keep the level of instruction
hours intact by utilising the synergy benefits and economies of scale - especially when
the amount of contact instruction hours seems to have a direct correlation with
completed credit units and hence the graduation of students. This in turn increases
the performance index. This kind of finding is not reported in other studies.
However, this study did not find any factors that would significantly affect
students' performance, as the explanation rates for the models were rather small. For
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example, on the basis of the regression analysis, the significance of the number of
completed credit units was 12% when the entire model in question explained 23%
of the performance index. According to the same model, the significance of teaching
costs per operating costs to the performance index ratio was 38%. It can therefore
rightly be argued that by increasing the number of contact instruction hours, most
institutions could increase the number of completed credit units. The group sizes
remained virtually unchanged throughout the research period, so they do not explain
the students’ performance. In other studies, large group sizes have been found to
have a detrimental effect on both students and teachers, as well as learning and
thereby quality of school (Lloyd & al., 1993, McDonald, 2013). An explanatory factor
for the students' performance can be found, for example, in the school atmosphere,
in the starting level of the students, the premises or in the location of the school.
When examining all mergers, even the performance index does not consider every
environmental factor, like, e.g., the premises which no doubt has an impact on
atmosphere. In his doctoral dissertation Burman (2019) found school atmosphere to
have a significant role in learning. He divided it into three factors: joy of learning,
psychological ownership, and entrepreneurial learning. The mutual effect of these
on the school environment improved student’s performance.
In summary, Finnish mergers of vocational secondary education institutions can
be said to have brought little benefit to any of their stakeholders. All operations seem
to remain almost unchanged or even to have deteriorated. Only staff can be said to
have benefited because they have kept their jobs, though their position would have
been the same without a merger.
What kinds of measurement challenges appear in measuring school mergers?
Why did the transillumination of some of the questions related to the mergers
proved challenging in this study as well? First, measuring what schools produce as a
product or service provider and what students as consumers are consuming is not
easy to measure (Johannes J., 2006, O'Connell & Perkins, 2003). School outputs
should be measured both quantitatively and qualitatively (Curristine & al., 2006),
both of which have their own problems. On the other hand, carrying out research
with overly narrow metrics is problematic, but the increase in the number of metrics
does not solve all the problems (Suomala & al., 2011, Thanos & Papadakis, 2012,
Schoenberg, 2006). Secondly, schools are also multi-product companies producing
various degrees, and this heterogeneity should also be considered when analysing
costs (Moschandreas, 2000). In addition, defining the economies of scale or a
suitable time span is problematic as well as understanding the whole pedagogical
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process (Brinkman & Leslie, 1986 and Patterson, 2000). Another problem observed
in university studies is the cost of schools. What do they really measure? Is it perhaps
so that schools are trying to use all the funding they receive (Thorsby, 1984), or to
save something for a rainy day? Also, in this study, these same issues emerged,
although the latter is not seen as a problem in Finland.
There are several problems with measuring the quality of education, one of the
biggest being the assumption that schools produce products of the same quality.
According to, e.g., Koshal & Koshal (1995), however, this is not the case. Problems
related to the quality of staff are also unresolved so far. For example, could it be said
that more experienced and educated staff are better than less experienced or less
educated (Alexander & al., 2007, Carrington & al., 2005)? Also in this study the
quality of products as well as teachers’ qualification remained partly unsolved.
How could the review of mergers be enhanced?
Efforts have been made to reduce the problems in examining efficiency by using
efficiency frontier methods, e.g., DEA (inter alia Curristine & al., 2006, and
Worthington & Lee, 2005). These results were also utilised in this research. In the
case of schools, costs are well represented by inputs that make it possible to explore
their cost-efficiency (McMillan & Datta, 1998). Schools in Finland, at least in the
long run, seem to use all the funding they receive, so the costs measure their
resources. In this study, the problem of heterogeneous outputs in schools has been
countered by the fact that the average unit prices received by schools consider the
difference in the cost of different fields of education. These average unit prices are
reflected in the average unit costs that have been used in this study. In Finland,
defining nationwide curricula for secondary vocational education institutions has
partly solved the problem of producing different types and quality of products. MEC
and OPH have very strictly defined the requirements of each degree qualification
and the criteria for their grades. It can be said that the schools involved in this study
in Finland produce products of a fairly similar quality.
In this study, the problem of the time span used has been solved by choosing the
time span so that changes in the operating environment of schools were as limited
as possible except in the merger. This limited the number of schools to be studied
but was still sufficiently high for the reliability of the results.
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5.2

Contribution of the findings

The purpose of this study was to examine the success of school mergers in vocational
upper secondary schools in Finland in relation to the set goals focused on economic
perspectives (direct or indirect effects on the economy of the beneficiaries). The
beneficiaries were students, staff, providers, and the state. In order to achieve this
goal, the following questions were examined: 1) What role have the mergers played
in the success of schools in general, 2) Have the economic expectations actualised
and 3) Were there any specific features in Finnish mergers compared to other
countries. It was assumed that nothing in schools would change as a result of the
merger. In this study, the performance of a merger was measured in detail by several
different metrics and through multiple stakeholders. Also, the phenomenon was
elaborated in different ways by the means of economic thinking. Likewise, as the
target group was upper secondary vocational schools, the results will contribute to
the field of M&A literature, which have earlier focused mainly on the university
sector.
The first contribution is a confirmation that the role of mergers in the success of
schools has been very low or non-existent at vocational level. Several factors indicate
this. For example, the most important measure of success for schools, the
performance index, did not differ from the merged institutions before and after the
merger. In addition, performance indices did not differ for merged and non-merged
institutions. Thus, it can be concluded that neither short nor long-term benefits were
achieved. Similarly, the benefits for the various stakeholders were not been achieved.
As a contribution to the field, this study revealed the downward trend of given
contact lessons (instruction hours) and their importance to students’ performance.
However, this phenomenon did not have any effect on the success of school
mergers.
The results in the literature have been contradictory concerning the success of
mergers (e.g., Kyvik, 2002, Sav 2004 and Worthington & Higgs, 2011). The above
mentioned result is significant because previous studies concern the university
sector, and this research extends the perspective towards secondary vocational
education. So far there has been little research on them especially concerning an
economic point of view. To conclude, one can say that the school level seems to be
irrelevant to the success of mergers. On the other hand, finding a coherent answer
to the success of mergers has been seen as perhaps even irrelevant, because the
mergers are all different in terms of their motives and goals (e.g., Meglio & Risberg,
2010). I am of the opinion that despite this, at least in the case of school mergers
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one can find so many common factors that research should continue in the hope of
finding more answers.
The second contribution to M&A literature is related to the benefits received or
lost by different stakeholders. In the previous studies this point of view is almost
non-existent.The findings of this study will therefore benefit the M&A literature.
From the state and providers’ viewpoint, in some cases, by increasing the size of
the group, economies of scale have been observed (Nelson & Hevert, 1992), but this
does not seem to have happened in Finland.Getting financial benefits from mergers
has also become a dream in Australia (Paterson, 2000). Also, elsewhere, synergy
benefits have not been previously detected (Harman, 2000, Curri, 2002 and Kyvik,
2002). The results of this study are therefore very similar to those of the university
sector. Looking at the results, it seems that students have not benefited from
mergers. The number of credits they have completed per student per year has fallen.
However, this has also happened in non-merged schools, so mergers are not related
to this phenomenon. Group size has previously been found to have a detrimental
effect on student performance and the quality of education (Lloyd & al., 1993 and
McDonald, 2013). In other studies, the role of the institution in their performance
has been found to be significant (VATT, 2014). This study also supports this finding.
Educational staff, including management, seems to have benefited from mergers in
that they have been able to keep their jobs. This was an expected result because of
the merger agreements, which usually agreed on the transfer of staff to a new
institution as existing employees. So actually, this is not a benefit.
The third contribution is related to the question of what are the special
characteristics in Finnish mergers in the field of vocational education. As already
seen, most of the results are very similar to other findings in the university sector.
Characteristic in Finnish mergers has been the ensuring of personnel’s status in
mergers, large distances between merged schools and nationwide curricula and
criteria for given grades as well as a strong desire to produce education in every part
of the country. Also, it should be remembered that education is free at every level.
None of these alone are unique, but rather the combination, which have led to
smaller numbers of education providers but large numbers of schools within the
providers.
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5.3

Limitations of the study and methods

The results of this study must be seen as indicative, and their interpretation should
be very cautious. For example, general-level indicators may give different results than
the different sub-indicators that may produce a wider and more specific picture of
the phenomenon. Other results are of course more explicitly interpretable than
others. There are also problems with the methods used. In multivariate methods,
they are computational, and the result obtained is not necessarily the best or
necessarily true. This is affected by outliers that can mislead the calculations. Another
reason is that if the link between the variables is not linear, or if the maximum
likelihood estimation as the underlying assumption of the analysis does not find the
best solution but some other solution. Likewise, the sampling method can result in
inaccuracies in the measurement variance, which one can try to solve by multilevel
modelling.
In addition to basic vocational training, institutions also provide other additional
training, which was kept outside this study because of data problems related to the
input and output variables. Similarly, paid service departments are left outside, even
if similar data problems do not necessarily exist. However, the character is so much
different from basic vocational education that it is not logical to involve them in the
efficiency comparison of the schools. On the other hand, schools seek revenues
from paid services to be used in actual basic training and therefore, more money in
addition to public funding. Such additional funding has been used in many studies
as one of the schools’ contribution to inputs, but in those cases, it has been about
the research funding that universities have received. In addition, this exclusion is
supported by the fact that its importance to schools’ economies is generally very
small, and in many cases, they produce cumulative losses.
There are also some limitations concerning the available statistics. The number
of other staff than teachers will be needed to analyse the changes in administrative
staff. In this study the analysis of administration was done indirectly by other means
and the information on the number and salaries of other staff would help to further
analyse mergers. From the viewpoint of this study, much relevant information is not
yet collected at the provider or school level. Based on previous studies, for example,
the starting level and students’ work experience influences school efficiency.
Obtaining and using this information would help in considering the quality aspect
more widely in research, as well as the student's employment in the field of their
education. One could think that in a modern information society, the problems of
fragmentation and inaccuracy of statistics and data collection had already been
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resolved. Especially in Finland, researchers have been writing about this since the
early 2000s (e.g., Ollikainen, 2007).
Most of the M&A articles written between 1963 and 2009 (81%) were
quantitative, with qualitative having a proportion of 16%, and mixed methods of
3%. Of the quantitative studies, the most common methods were regression analysis
with 52.5%, and event histories with 23.8%. The other methods ranged from 1 to
6.5%. Similarly, qualitative studies were dominated by case study (52.5%) and
multiple case-study (29.5%) methods (Cartwright et al., 2012). According to Kyvik
(2002), analysing the implementation of mergers and their success, the following
factors are particularly relevant: a) the objectives of the reform; b) the
appropriateness of the causal theory as a basis for the reform; c) the degree of
commitment to objectives among those responsible for the implementation; d) the
relationship between organisations; e) organisational cultures and traditions, and f)
political, economic, and social conditions.
There are also several limitations related to quantitative research. Even if
statistical evidence between two variables is found, it does not mean that there are
sufficient circumstances to prove the causal relationship between them. It may be
possible that the variables left out of the study will influence the assessment of the
success of mergers (Hall, 2011). However, this shortage can be mitigated by some
statistical tests. For example, in this study several tests were carried out to ensure the
existence of causal relationships. Both merged and non-merged groups were tested
with non-parametric and parametric tests such as U-test, Kolmogorov-Smirnov-test,
t-test and paired samples t-test.
Secondly, there is the question of measuring variables. The scale of the examined
indicators and variables examined (nominal, ordinal, interval, or ratio scale) affects
what kind of results they produce and can be used to measure e.g., the average value.
It also affects the validity and reliability of the results, which should be carefully
considered. In this study the data is being described by basic statistical figures and
connection with the variables by correlate coefficients. The changes in variable
values are described by regression analysis and the differences between variables by
variance analyses. Specifically, the size of the samples, measurement scale and the
distribution of population has been kept in mind when choosing the methods and
the tests. Small samples are tested at least with U-test and large samples with t-test.
Also control groups are used to, e.g., compare the results and ensure causality. The
used methods and their pros and cons are described in more detail in the method
and results chapters. Because merged schools comprise a small sample, the
significance of variable changes must be tested using non-parametric tests while in
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the non-merged schools’ group one must use a parametric test. Both are used to
complete and strengthen the results when answering questions set in hypotheses.
The third restriction is also related to the selected indicators. Measuring the
success of mergers with other indicators may result in contradictory outcomes
compared to the outcomes measured using the mainly economic indicators currently
available. Synergy benefits may occur otherwise than in this study measured, e.g., by
increased course supply or increased internationalisation.
The fourth possible restriction relates to the fact that one of the selected variables
may be a proxy for some other matter, and therefore, might not measure what it was
meant to measure. I try to avoid this problem by considering as carefully as possible
the variables that are to be selected. This study explains only a part of the
phenomenon under examination, and it is not possible to exclude the effects of the
variables that are excluded from the study.
Naturally, the interpretation of the results also involves some constraints, because
only Finnish vocational upper secondary education institutions are being studied.
Thus, results cannot directly be generalised to universities and Universities of
Applied Sciences, although some guidelines may well be drawn in that direction.

5.4

Validity and reliability of the study

Validity refers to the extent to which it covers the phenomenon that the research
aimed to study and if the issues studied were the issues that were intended to be
studied. (Gummesson, 2000, Metsämuuronen, 2017). Validity has three important
aspects, which are content validity (are the content of variables right to measure the
latent concept), criterion validity (do the used instrument predict the outcomes you
would theoretically expect and are they similar to other factor results) and construct
validity (are the results comparable to the theoretical ones) (Muijs, 2004). These
different types of validity are not mutually exclusive, but one has to meet them all.
Often validity is divided into external and internal validity. External validity refers to
whether the research is generalised and if yes to what groups. Internal validity means
the reliability of the study itself (Metsämuuronen, 2017).
Quite often most of the concepts we want to measure cannot be measured
directly. One can state that if there are readymade metrics that have been used before
and considered to be reliable and valid, one should use them. In this study, 27 of the
metrics used were direct, although not collected by me. There were also 7 calculated
metrics which were calculated from the 27 direct figures. As far as validity is
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concerned, it can be stated that statistical methods are commonly used for
examining, e.g., school differences and it can be assumed that both the method and
the indicators describe what was meant to be measured. Additionally, when using
statistical methods, one can do statistical significance tests to evaluate the results and
improve the validity of the research. In this study, the data was analysed extensively,
for example, to determine the variables’ form of distribution, multicollinearity, and
singularity. Results were also tested by various statistical tests.
Reliability relates to the demonstration that the operations of a study can be
repeated with the same results by other researchers (Gummesson, 2000,
Metsämuuronen, 2017). Also, the data used must be able to be relied on. Reliability
also refers to the extent to which test scores are free of measurement errors (Muijs,
2004). We want to have scores without any error. The reliability of this study is
enhanced by the fact that the study represented all Finnish vocational upper
secondary education institutions, and the study was conducted using a number of
methods and tests. Several different methods were used in this study, since no
method alone yields standard results, but includes randomness depending on the
selected variables. The method used in this study was two phase. By doing so one
aims to solve the problems of defining outputs and inputs (Worthington & Dollary,
2002) in advance. First, the performance index figures calculated by the OPH were
used and then analysed against the inputs. The values of all variables used are not
continuous, and moreover, they cannot change endlessly. The reliability of the results
obtained through statistical study is very good as several tests were used to analyse
the results. The fact that all used data is produced according to law and collected by
the OPH also increases the reliability of the study.
When using any method, one needs to know exactly and thoroughly the
investigated phenomenon so that the selected variables cover the main areas of
activity. The analysis of two case mergers as well as my long experience in the world
of educational institutes increased the image of educational institutions as financial
units, and what factors influence students´ performance. Generally, as the number
of variables increases, the sensitivity of the analysis deteriorates. On the other hand,
an increase in the number of findings reduces the likelihood of error, leading to more
realistic results. In this study, the sample size was 60 observation units and a total of
30 variables over a period of 12 years. At the very beginning of the study, the required
sample size was iterated by allowing a 5% error and using inverse t-distribution
values. This resulted in an appropriate sample size of 46. The sample size used is
therefore sufficient for the generalisability of the results (Metsämuuronen, 2017).
Reliability (internal consistency) can be tested for example by Cronbach Alpha,
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which has also been criticised strongly. Nevertheless, it is still widely used as a metric
for reliability (Metsämuuronen, 2017). According to this test the Alpha value is 0,917
(see appendix 6), which is high enough to support the reliability of the results. The
value of standardised item alpha is used because variables (items) has been measured
with different scales. If we look at the column “Cronbach´s Alpha if item deleted”,
we notice that leaving any of the items from the analysis would not change the result
significantly. However, Alpha is high, and leaving items away would not have any
practical consequence.
Generalisability refers to the areas to which the results may apply (Gummesson,
2000). The essential question is how representative was the sample? This is measured
by probability and statistical significance. Generalisability may not be the actual
purpose, but more essential is to understand the cases (Stake, 2000). Generally,
quantitative research aims to emphasise also repeatability (Lillis & Mundy, 2005).
The generalisability of this study is ensured by the fact that an adequate amount of
Finnish vocational upper secondary institutions was represented in the study. But as
noted before, mergers are very complex and constitute a unique chain of events and
therefore making any generalisations is in a sense risky.
This research highlights helpful, useful, and new information on the realisation
of mergers of vocational upper secondary education institutions in Finland. The
study is also relevant because there is a clear social need for such information from
a viewpoint of many stakeholders. The research also reveals new information in the
sense that mergers of vocational upper secondary education institutions have not
been studied earlier from an economic point of view. This research is also connected
with high practical relevance.

5.5

Managerial implications

What should be done in the future that school mergers would better succeed in
meeting their expectations? This study revealed some obvious solutions, none of
which have so far been implemented.
First, state and education providers must have a clear and clearly stated goal for
mergers. Especially for those changes that are desired from mergers. The mere highsounding phrase “stronger schools” is not enough. And everyone involved must
know the metrics and they must be reported at all phases of the merger. Observation
of the results should also be arranged before the actual implementation of the
mergers. Secondly, it is also important to set the timetable for mergers, especially
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from the education provider. What results must be achieved in the first half-year or
year - and beyond must be made clear. Time-bound objectives should be set, and
post-merger evaluation undertaken. The results should also be communicated to all
stakeholders on a regular basis. Thirdly, principals or executive management should
not be involved at an early stage of planning, but planning should be a matter for the
board of directors (governments) or chairpersons of educational institutions. Only
in this way will it be ensured that the owners' perspective is reached on the goals of
the merger. Acting management is likely to primarily secure its own position and will
not contribute to the benefits of the entirety.
And above all, all those persons planning and executing mergers should be
familiar with merger literature. There are, for example, check and to-do lists (Hay &
Fourier, 2002 and Harman, 2000) that can be used to avoid even the most basic
mistakes. Also, the importance of managerial competence and experience in
executing a merger cannot be over emphasised (Kavanagh & Ashkanasy, 2006). It is
mostly senior headmasters with little or no previous experience of mergers that have
implemented mergers and are unlikely to repeat it. There is need for those involved
in mergers to learn lessons from other sectors as well. Without the aforementioned
actions, mergers will easily be merely paper-based without actual change.

5.6

Research implications

When research focuses on a subject that has been studied quite little, new, and
interesting questions emerge during the research process. This has happened this
time too.
In M&A literature, management incentive systems were mentioned as one of the
motives for mergers (Valentine & Dawson, 2010). It would be interesting to examine
how much the salaries of school management have increased as a result of mergers.
According to my assumption (also supported by 2 statistics), this has happened, and
the management has knowingly and actively started to engage in mergers even if it
was not necessary. For example, based on the MEC steering letters (e.g., OKM,
2012) which did not require mergers directly but rather placed an emphasis on
cooperation between schools. It would also be interesting to know whether
employees from other personnel groups have received similar benefits. Other
stakeholders such as students, owners / providers, municipalities, or the state, are
unlikely to have had financial advantage. However, this would require changes in the
OPH data collection form, in which the management salaries should be categorised.
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Such additional information would also allow a better comparison of salary data for
different categories of personnel. Perhaps the greatest improvement for future
research would be if more detailed information on the number of teachers and other
personnel was available, as well as on the quality of employment relationships (e.g.
calculated to full-time equivalents) and salary costs.
Another issue to be investigated in the future is the salary of graduates. It would
tell a lot about the quality and reputation of the school and knowing these factors
would give additional information on school performance. The atmosphere in a
school has influenced its PISA-results in primary schools (Kirjavainen, 2009). Also,
the ownership has been noticed to influence school performance (Coleman &
Hoffer, 1987). To sum up, there exist a lot of information from the education sector
gathered by different actors. It is though very difficult to get the big picture over this
information and to use it. Even the National Audit Office of Finland noted this in
their report (VTV, 2018).
One issue that will need further research is when the merger integration is
complete or should be completed. This affects the time span that should be
investigated after the merger. However, it can be said that each merger is unique and
should therefore be studied individually. Therefore, mergers are also completed over
different timespans. This is probably one of the reasons why examining a time span
is difficult, for example, due to changes in the operating environment, and it can be
almost impossible to say when a merger is complete. Meglio and Risberg (2010) have
suggested that the matter should be asked from the actors of the merging parties.
Phases before the school merger agreement are also in need of more information.
What is happening there, and how do they affect the performance of a merger? How
have different strategies, the level of uncertainty or the need for innovation, for
example, contributed to initiating mergers? To my knowledge, there is no due
diligence done before school mergers, which suggests that the providers of
educational institutions have mainly complied with the instruction letters received
from educational authorities about the need to combine the educational network.
In general, more knowledge is also needed on examining the effect of the various
aspects of management accounting on school mergers. Likewise, the reasons as to
why accounting tools are not used to support mergers. How, for example, could
management control systems build a management mental model of their
performance? What kind of management accounting tools, such as ABCM and BSC
do schools have? And how do MCS and their use affect school mergers? Or how
does or has the personal management style of the management affect the outcome
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of mergers? These would all be interesting additional information in the field of
school mergers.
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Input and output variables and metrics used in earlier studies
Variable
(independent /dependent
/control)
Inputs:
Teaching personnel
Supporting personnel

Costs
Other than personnel costs
Costs of real estate
Average cost per student
Marginal cost per student
Outputs:
Quantity of instructions
Students

Productivity:

Quality:

Appendix 1

Description of the variable / metric
(relative are better than absolute)

Number of teachers, salary cots of teaching
Number of other staff and their salary costs
Number of teach./number of other than
teach.
Number of admin.personnel / number of all
Operating costs (€)
Total costs – salary costs (€)
Real estate costs (€)
Metric e.g. to economies of scale

Given number of contact lessons (h)
Produced credit units (ov)
Completed credit units (ov)
Number of students (EFTS)
Number of graduated
Number of stud./number of graduated
Real estate costs per square meter
Total costs per student (fte)
Full time students/part-time students
Teaching costs / lesson
Administrative costs / lesson
Operating costs / lesson
Number of students/number of personnel
Number of students/number of teachers
Number of students/number of
admin.person.
Class size
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Variables included in this study

Appendix 2

The figures obtained directly from the reports:
Basic figures:
Description (directional connection to short- or long term or both)
1 Year
One-year observations from each education provider
2 SchNum
The number of each provider given by OPH
3 Dummy
1= merged in 2008 or 2009, 0= no mergers
4 PerfInd
Performance index calculated by OPH (long)
5 InstH
Total number of given instruction hours (short)
6 CredUn
Total number of completed credit units without accreditations (both)
7 TeacNum
Total number of full time teachers (short)
8 StudNum
Total number of full time students (average of each year) (long)
Salary figures:
1 TotPeCo1
Total personnel costs with incidental (like pension and other fees) (short)
2 InstCo1
Personnel expenses for instruction included in total personnel costs (short)
3 SharCo1
Pers. expenses for shared operations included in total personnel costs (short)
4 PrAdmCo1
Pers. exp. for provider’s administration included in total personnel costs (long)
Other figures:
1 TotOtCo2
Total other costs (short)
2 InstCO2
Other expenses for instruction included in total other costs (both)
3 ReEstCo2
Other expenses for real estate included in total other costs (long)
4 LuncCo2
Other expenses for student meals included in total other costs (long)
5 SharCo2
Other expenses for shared operations included in total other costs (both)
6 PrAdmCo2
Other exp. for provider´s administration included in total other costs (long)
7 TotOpCo3
Total operational costs (short)
8 TotCo4
Total costs (long)
Unit figures:
1 TotCoPerStu Total cost per student (unit cost) (long)
2 OpCoPerInsH Operational cost per all instruction hours (unit cost) (short)
3 InstCoPerInsH All instruction costs per all instruction hours (unit cost) (short)
The calculated figures:
4 StuPerTeac
Student per teacher ratio (about the group size) (short)
5 AdmPerOpC The share of administration costs from operational costs (both)
6 InsCoPerOpCo The share of instruction costs from operational costs (both)
7 AdmCoPerIns Administration cost per instruction hour (unit cost) (both)
8 OpCoPerCre Operational costs per completed credit unit (unit cost) (long)
9 InHperStud
Instruction hours per student per year (unit output) (short)
10 CrePerStud
Completed credit unit per student per year (unit output) (both)
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Statistical descriptors of the variables

Appendix 3
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Success and failure factors of corporate and school literature

Appendix 4

Factors that are connected and evaluated in this study are marked with *
Table A, success factors found in literature (corporate and/or school literature)
Success Factors

Corporate
literature

Prior to the merger agreement:
Merger strategy (motives, strategic mindset, only one strategy)
Object selection criteria (price and strategic fit, due dilingence
done)
Expectations (clear vision, value drivers defined)
Ambiguity of responses or the risk of misunderstanding
Comprehensive stakeholder analysis
Trust + friendliness during merger negotiations
Amount of political pressure
Location
Contract negotiations:
Similar type and degree of diversification
Integration management (process, risk, resources)
Size of parties involved (who is larger)
Identical organisations characteristics and cultures
Age of the institutions
Method of payment
Analysis of future capital needs
Who is negotiating and how the management supports it
Deciding the new school's name as early as possible
Government's financial support
Integration process:
Management's commitment to the process + transparent
communication
Employees commitment to the merger
Management's experience of mergers (learning)
Complementarity of resources (transferring resources)
Extensive inclusion of staff in the planning and implementation
process
Swiftness of integration
Strong actions to build loyalty to the new institution and a shared
culture
Guaranteeing the preservation of jobs
Small amount of debt
Control system
Ensure the continuity of education for the students
Fast attainment of results
Increased student enrolments
Elimination of various restrictions related to student selection
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School
literature

X
X

X*

X
X
X
X

X*

X
X
X
X

X
X*
X*

X*
X
X

X
X
X
X
X*
X

X
X

X
X
X
X

X
X
X*
X
X
X*
X*
X*
X

Table B, failure factors found in literature (corporate and/or school literature)
Failure Factors

Corporate
literature

Prior to the merger agreement:
Merger strategy (imitating others, weak justification, value
creation strategy, company's growth)
Inadequate assessment of the target
Discontinuity of the merger process
Sequential mergers
Integration between universities and other educational
institutions
Organisational saga
Contract negotiations:
Ethical problems
Size of parties involved (who is larger)
Exhausting negotiations
Changes of people in the leadership team
Premium paid, method of payment
Cultural incompatibilities
Merger type (“friendly” or “hostile”)
Integration process:
Management skills (lack of routine, arrogance, commitment,
psychological delusions, learning)
HR operations (role, participation in the pre-merger phase,
acquisition of know-how)
Attitudes (fairness, experimentation, learning, ambition and
humanity)
Qualitative differences between integrating schools
Increased bureaucracy and administration
State of management and employees (effective use of people)
Loss of identity in larger organisation
Objectives of the staff or the need to reduce the number of staff
Insufficient design of integration (shortcomings of resources)
Lack of integration
Conflicts between different cultures
Large amount of debt
Additional funding from the state to merging organisations too
low
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School
literature

X
X
X
X
X
X
X
X
X
X
X
X
X
X

X*

X

X

X

X

X

X
X

X*
X*
X
X
X*
X*
X*
X

X
X*

Statistics from Sivista and Statistics Finland
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Appendix 5

Results of Cronbach’s Alfa

Appendix 6
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Results of U-test, grouping variable; Dummy
PerfInd
Mann30360,500
Whitney
U
Wilcoxon 217938,500
W
Z
-1,349

11090,500

CredUn

12868,500

12853,500

200446,500

Asymp.
0,177
Sig. (2tailed)
a. Grouping Variable: Dummy
SharCo1

InstH

PrAdmCo1

Appendix 7

TeachNu

StudNum

13254,000

200431,500

TotPeCo1

12374,500

200832,000

199952,500

InstCo1

12572,500

13164,500

200150,500

200742,500

-10,126

-10,134

-9,934

-10,374

-10,275

-9,978

0,000

0,000

0,000

0,000

0,000

0,000

TotOtCo2

InstCo2

ReEstCo2

12052,500

14120,500

199630,500

201698,500

-11,018

-11,071

-10,536

-9,498

-10,641

-10,599

-11,429

-10,347

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

TotOpCo3
12342,500

OpCoPerIns
TotCo4
TotCoPerStu H
12547,500
32706,500 30054,000

199920,50 200125,500
0
-10,390
-10,287
0,000
AdmCoPerI
ns
31531,000

0,000

37417,000 219424,500

32262,000

197849,500

StuPerTeac AdmPerOpC
30395,500
32818,000

12428,500
200006,500

InsCoPerOp
Co
31344,500

35940,000

38148,000

36281,500

38704,000

220284,500
-0,171

-1,502

-0,395

-1,331

-0,116

218922,50
0
-0,856

0,864

0,133

0,693

0,183

0,908

0,392

OpCoPerCr InsHperStu
31846,500

InstCoPerIns
H

199503,500

10271,500

PrAdmCo2

10985,500

199420,500

11925,500

SharCo2

198563,500

198668,500

11842,500

LuncCo2

26685,000
214263,000

CrePerStu
33011,500
38897,500

-0,762

-0,603

-3,193

-0,018

0,446

0,547

0,001

0,985
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Results of Kolmogorov-Smirnov test
PerfInd

InstH

Appendix 8
CredUn

TeachNu

StudNum

TotPeCo1

InstCo1

Most

Absolute

0,193

0,546

0,561

0,616

0,626

0,605

0,574

Extreme
Differences

Positive

0,193

0,546

0,561

0,616

0,626

0,605

0,574

-0,103

-0,003

-0,005

-0,015

-0,011

-0,010 -0,015

Kolmogorov-Smirnov Z

Negative

1,853

5,229

5,375

5,902

5,996

5,793

5,495

Asymp. Sig. (2-tailed)

0,002

0,000

0,000

0,000

0,000

0,000

0,000

a. Grouping Variable: Dummy
SharCo1 PrAdmCo1

TotOtCo2

InstCo2 ReEstCo2

LuncCo2

SharCo2

PrAdmCo2

TotOpCo
3

0,616

0,608

0,641

0,518

0,644

0,542

0,632

0,564

0,631

0,616

0,608

0,641

0,518

0,644

0,542

0,632

0,564

0,631

-0,003

-0,009

-0,011

-0,003

-0,015

-0,016

0,000

0,000

-0,011

5,902

5,829

6,142

4,963

6,168

5,198

6,059

5,406

6,048

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

0,000

TotCo4

TotCoPerSt
u

OpCoPerIn InstCoP
erIn sH
sH

StuPerTeac

AdmPerOp
C

InsCoPerO
pCo

AdmCoPerI
OpCoPer
ns
Cr

0,623

0,101

0,138

0,118

0,136

0,164

0,175

0,121

0,123

0,623

0,076

0,070

0,118

0,080

0,145

0,175

0,089

0,092

-0,010

-0,101

-0,138

-0,118

-0,136

-0,164

-0,087

-0,121

-0,123

5,970

0,965

1,320

1,127

1,299

1,576

1,680

1,164

1,179

0,000

0,309

0,061

0,157

0,068

0,014

0,007

0,133

0,124

InsHperSt
u

CrePerStu

0,235

0,087

0,235

0,080

-0,081

-0,087

2,254

0,830

0,000

0,497
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Results of the t-test

Appendix 9
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