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ABSTRACT

The aim of this study was to determine changes in efficiency of humanities faculties using the Malmquist 
Productivity Index (MPI). The analysis included 14 university organisational units supervised by the Minis-
ter of Science and Higher Education, for which relevant data were available. In the period from 2008/2009 
to 2014/2015, the average Malmquist index value was 28%, indicative of increased faculty productivity. 
Changes in technology growth did not affect the index figure, as their average in the analysed period was 
around 1. Changes in technical efficiency, which amounted to 34% per year on average, were the main factor 
driving increased productivity of faculties.
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INTRODUCTION

The public higher education sector in Poland is facing important challenges. One of them is the steadily 
decreasing level of financing, and another – the shrinking student population [Świtłyk and Wilczyński 2015]. 
As forecast by the Ministry of Science and Higher Education, continued demographic decline will cause the 
number of students to decrease to around 1.25 million in 2023–2025 [Szkolnictwo wyższe w Polsce 2013]. 
Both challenges will force universities to undergo organisational changes. Many of them will be compelled 
to terminate or suspend study programmes. This results not just from legal provisions that set out minimum 
enrolments in higher education institutions and the number of students in teaching groups, but also from pure 
financial calculations [Pietrzak 2016]. Moreover, the importance of measuring the efficiency of universities 
and their faculties will continue to grow.

Attempts to measure this efficiency raise doubts. This is mainly the result of the specific character of 
higher education, and especially the fact that academic activities revolve mostly around non-material values 
and are undertaken by various groups of stakeholders with different opinions on the purpose and role of uni-
versities. Finally, the “knowledge manufacturing” process and especially its effects are not easy to measure. 

It should be added that studies on application of the Malmquist index to analysing the changes of university 
efficiency are rare in Polish scientific literature. Research on this topic has been conducted by, among others, 
Ćwiąkała-Małys [2010], Świtłyk and Wilczyński [2015], and Pietrzak [2016]. The reluctance of researchers to 
tackle this issue is the result of, among others, the lack of comparable data (both quantitative and qualitative). 
Statistics concerning the results of universities and their faculties in teaching, scientific or implementation 



acta_oeconomia.sggw.pl44

Pietrzak, P., Baran, J. (2017). Application of the Malmquist Productivity Index to examine changes in the effi  ciency of humanities 
faculties. Acta Sci. Pol. Oeconomia 16 (3) 2017, 43–52, DOI: 10.22630/ASPE.2017.16.3.32

activities are difficult to obtain. Collecting them often requires getting directly in touch with those in charge 
of academic units and, in many cases, browsing through statistical data available only in hardcopy.

The aim of the studies was to define the changes in efficiency of humanities faculties from 2008/2009 to 
2014/2015. The studies covered faculties of universities supervised by the Minister of Science and Higher 
Education, for which suitable data from the academic years 2008/2009, 2011/2012 and 2014/2015 was avail-
able. In the studies, the authors planned to verify the following research hypotheses: 

H1: From 2008 to 2015, the productivity of humanities faculties has increased.
H2: Changes in technical efficiency (EFCH) were the main factor driving increased productivity of hu-
manities faculties between 2008 and 2015. 

LITERATURE REVIEW

Public universities undergo transformation because of problems with financing, competition from alterna-
tive educational institutions, the mass character of higher education, or bureaucratisation [Sułkowski 2016] 
“No longer scientific and cultural-making institutions (...) [they] are clearly turning into enterprising or even 
»industrial« universities. Traditional academic values are displaced by market rules” [Czerepaniak-Walczak 
2013]. Hence, a university’s activities are increasingly being described in business terminology. Notions such 
as “production of knowledge”, “supply of educational services”, “educational services market” or indeed 
“efficiency of higher education processes” are widespread. It is the last of these that the authors decided to 
focus their research attention on.

Defining the efficiency of higher education institutions and efficiency in general is a non-trivial task. As 
stressed by Kozuń-Cieślak [2013a], there is a broad range within which this notion may be understood and 
interpreted. Even though efficiency is commonly used by economists, financial analysts, engineers, manag-
ers and politicians, its semantic value is unclear [Kozuń-Cieślak 2013b]. A good reference point for solving 
definition problems is praxeology [Kulawik 2010]. According to commonly accepted ideas in this field, ef-
ficiency has both a narrow and a broad meaning. In the broad meaning, efficiency consists of effective-
ness, profitability and economy (productivity). On the other hand, efficiency is more narrowly equated with 
economy (productivity)1, understood as the ratio of achieved effects (outputs) to sustained expenditures (in-
puts) [Kulawik 2010]. This narrow meaning of efficiency was also used by Penc [1997], Jóźwiak [1998], or 
Bórawski and Pawlewicz [2006]. Therefore, speaking about the efficiency of universities the authors have in 
mind the relationship between effects achieved by these institutions as regards their teaching, scientific and 
enterprising activities2 and the material, financial and especially human expenditures they have sustained. It 
should be noted that in this definition the authors paid tribute to neoclassical economy and its assumption 
that enterprises (and consequently universities) are “black boxes”. As stressed by Szuwarzyński, “as a result 
of the complexity of their processes, universities must be viewed as multi-input and multi-output units”. In 
many cases, these inputs and outputs are not measurable, nor is using economic criteria in the decision process 
always possible [Szuwarzyński 2006].

Research on the efficiency of universities has usually been conducted within a single country only. This 
is because no universal higher education system exists and the features of universities in each country vary 
[Wolszczak-Derlacz 2013]. So far, the subject of analyses were universities and their faculties in countries, 
such as: Australia [Mamun and Rahman 2016], China [Hu and Liang 2008], Spain [Agasisti and Pérez-Es-

1 In this article, the notions of efficiency and productivity will be used interchangeably.
2 These three kinds of activities are the foundations on which the mission of a third generation (enterprising) university 

rests.

•
•
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parrells 2010], Japan [Kaneko 1997], South Africa [Taylor and Harris 2004], Turkey [Bayraktar et al. 2013], 
the UK [Glass et al. 2006] or Italy [Agasisti and Ricca 2016]. In Poland, measurements of university effi-
ciency have, to the best of the authors’ knowledge, originated with Szuwarzyński [2006]. Nevertheless, his 
study was “strictly illustrative” in nature and its main limitation was the modest range of empirical material 
available (just one university and its eight faculties). In recent years, increased interest in this topic can be 
observed in Poland, undoubtedly consequent upon the situation of the higher education sector, its financial 
standing and efforts to reform this area of public life [Wolszczak-Derlacz 2013]. Articles discussing the issue 
of measuring the efficiency of academic centres have been written, among others, at the Gdańsk University 
of Technology, Bialystok University of Technology, West Pomeranian University of Technology in Szczecin, 
University of Wroclaw, Jagiellonian University, or the Warsaw University of Life Sciences – SGGW. Con-
tinued research on the efficiency of universities is of course recommended. In this respect, it pays to oper-
ate on as large and varied research samples as possible – so far, only a few studies have been conducted on 
faculty level [Pietrzak 2016]. It must, however, be stressed that the task is difficult, as already noted in the 
introduction. 

RESEARCH METHOD AND MATERIALS

The majority of previous research concerning the measurement of efficiency of higher education institutions 
made universities the basic unit for analysis. However, universities are made up of many faculties. This is 
similar to business organizations where large corporations typically consist of many independent divisions 
(branches) treated as strategic business units (SBU). Therefore, in the opinion of the authors, when measuring 
the efficiency of universities, the unit for analysis should be a faculty and not the academic organisation as 
a whole.

Based on this assumption, the study included faculties where humanities are taught. According to the 
OECD classification, these include, among others, history, archaeology, languages, literature, philosophy, 
ethics, religion and art [Pietrzak 2016]. Currently, public universities in Poland run almost 120 faculties of 
this kind, however, comparable data is available only for 14 of them. The necessary statistical information has 
been derived from the “Rector Reports on University Activities” published in Public Information Bulletins. 

The choice of the period from 2008/2009 to 2013/2014 as the study scope was dictated by the availability 
of data. Prior to 2008/2009, only a few universities published reports citing the number of students, number of 
publications or number of pursued research topics. On the other hand, when the study commenced, the most 
current data was from 2014/2015.

In order to determine changes in efficiency of humanities faculties in time, the Malmquist Productivity In-
dex (MPI)3 was used. The index structure is based on comparing the relationships between several inputs and 
several outputs of the same subject at various points of time [Baran 2014]. The Malmquist Productivity Index 
for a subject is the product of the Technical Efficiency Change Index4 (EFCH) and the Technology Growth 
Change Index5 (TECH) according to the following formula [Färe et al. 1994].

3 MPI is the index used most frequently to quantify changes in efficiency [Świtłyk and Wilczyński 2015]. 
4 Technical efficiency is defined as the relationship between output obtained with specific inputs to maximum possible out-

puts which could be obtained with those inputs.
5 Technology growth is defined as changes in manufacturing technology in the studied period. In case of universities, this 

will be for example the popularisation of e-learning platforms in teaching activities.
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t tD y x+ +  – the unit’s efficiency in period t + 1;
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t tD y x – efficiency while using the technology of year t + 1 for data from year t. 

When the Malmquist Productivity Index value is larger than 1, it is assumed that there was a productivity 
increase in the period from t to t + 1. On the other hand, when the index value is smaller than 1, this means that 
productivity decreased, while the value of 1 means that efficiency remained unchanged. EFCH and TECH values 
are similarly interpreted [Coelli et al. 2005].

The Malmquist Productivity Index for subject P has been illustrated in Figure 1 and can be decomposed as 
follows [Cooper et al. 2007]: 
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Fig. 1. Illustration of the Malmquist Productivity Index

Source: Cooper et al. [2007].
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RESULTS OF RESEARCH

To determine changes of efficiency in time for humanities faculties, the output-oriented MPI was used as strate-
gies of the studied faculties focus more frequently on making academic teachers more active than reducing the 
headcount. The following diagnostic values have been used in the calculated model:
1) output y1 – showing how active are the faculties in teaching processes (number of students),
2) output y2 – showing the academic activity represented by the number of publications of faculty members 

(number of publications);
3) output y3 – showing the initiative of faculties in obtaining external funds in the form of grants and research 

conducted by faculty members using university resources, also called KZL (number of research projects);
4) input x1 – number of academic teachers.

The selection of variables for the study has been based on substantive criteria, taking into account literature 
concerning studies on university efficiency (Table 1), as well as their availability.

Table 1. List of selected empirical studies justifying the selection of diagnostic variables

Diagnostic variable Empirical study

Input x1 number of academic teachersa

Ćwiąkała-Małys [2010]
Kounetas et al. [2011]
Worthington and Lee [2008]

•
•
•

Output y1 number of students
Abbot and Doucouliagos [2003]
Carrington et al. [2005]
Ćwiąkała-Małys [2010]

•
•
•

Output y2 number of publications

Johnes and Johnes [1995]
Leitner et al. [2007]
Wolszczak-Derlacz [2015]
Worthington and Lee [2008]

•
•
•
•

Output y3 number of research projects
Agasisti and Johnes [2009]
Worthington and Lee [2008]

•
•

a  The table relies on the number of academic teachers due to the lack of uniform standards in the manner of conferring academic 
degrees and appointing teachers to professorship. Each country has its own traditions in this respect. 

Source: Own study.

First, it has been assumed that the selected output represents three foundations on which an enterprising uni-
versity’s mission rests (of course only to the extent allowed by the limited availability of data). Second, due to 
the small number of studied subjects (14 faculties), the number of diagnostic variables could not have been too 
high. Assuming three variables on the output side, the authors were forced to select only one variable on the input 
side6. With this limitation in mind, it was decided that the key input is people, especially academic staff.

The average annual increase of productivity measured using MPI for all faculties in the studied period was 
28% (Fig. 2). Therefore, hypothesis 1, that productivity of humanities faculties has increased from 2008 to 2015, 
has been confirmed. 

6 The total number of inputs and outputs should be three times less than the number of study subjects.
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It should be stressed, however, that from 2008/2009 to 2011/2012 the observed MPI level was decidedly 
higher at 1.53, while in the subsequent three years from 2011/2012 to 2014/2015 it was merely 1.02 (Fig. 2). 
The decrease of the Malmquist Productivity Index (MPI) level was mainly driven by changes in the technology 
used. The average annual Technology Growth Change Index (TECH) in the studied period from 2008/2009 to 
2014/2015 was around 1, it should be noted however that its level has decreased from 1.15 to 0.84 between the 
first period and the next (Fig. 2). On the other hand, the average annual index of technical efficiency changes 
(EFCH) in the studied period was on a similar level and amounted to 34%.

Therefore, hypothesis 2, i.e. changes in technical efficiency (EFCH) being the main factor driving increased 
productivity of humanities faculties from 2008 to 2015, has also been confirmed.
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1.5

2

changes in technical
efficiency
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2008–2011 2011–2014
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Fig. 2. Malmquist Productivity Index, changes in technical efficiency, technology growth for humanities faculties
Source: Own study.

By analysing the average MPI for particular humanities faculties, it must be considered that 8 out of 14 
studied units improved their productivity on an average annual basis. The highest average annual increase of 
productivity has been noted at the Faculty of Arts of the Silesian University and the Faculty of Artes Liberales 
of the Warsaw University (Fig. 3). 
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Fig. 3. Average annual value of the Malmquist Productivity Index for specific humanities faculties
Source: Own study.
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Considering the Technical Efficiency Change Index (EFCH) of faculties, it was observed that, in the studied 
period, 8 faculties regularly improved their technical efficiency each year. The highest average annual technical 
efficiency change indexes have been observed at the Faculty of Arts of the Silesian University (3.46) and the 
Faculty of Applied Linguistics of the Warsaw University (2.19) – Figure 4. On the other hand, the Faculty of 
Philosophy and Sociology and the Faculty of History of the Warsaw University had the lowest (below 1) aver-
age annual technical efficiency change indexes. The largest average annual increases of the Technical Efficiency 
Change Index (TECH) have been noted at the Faculty of Artes Liberales, Faculty of History and Faculty of 
Philosophy and Sociology of the Warsaw University (Fig. 5). It can also be assumed that the smallest technology 
growth occurred at the Faculty of Applied Linguistics of the Warsaw University.
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Fig. 4. Average annual change of technical efficiency (EFCH) of specific humanities faculties
Source: Own study.
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Source: Own study.
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CONCLUSIONS

Studies on the efficiency of humanities faculties have led to formulating the following conclusions:
1. In the period from 2008/2009 to 2014/2015, the average level of the MPI of the studied faculties was 28%. 

Changes in technical efficiency, which amounted to 34% per year on average, were the main factor driving 
increased productivity of faculties.

2. The highest MPI values have been noted at the following faculties: Faculty of Arts of the Silesian University 
(4.14) and Faculty of Artes Liberales of the Warsaw University (2.03).

3. The largest average annual changes of technical efficiency occurred at the Faculty of Arts of the Silesian 
University (3.46) and the Faculty of Applied Linguistics of the Warsaw University (2.19). In turn, the largest 
changes of technology growth were discovered at three Warsaw University faculties: Artes Liberales (1.24), 
History (1.22) and Philosophy and Sociology (1.20). 
Accordingly, the obtained results allowed to confirm the adopted research hypotheses. The authors are, how-

ever, aware that the assumptions made and methods used are full of defects.
One may challenge the adopted assumption that universities (or, more specifically, humanities faculties) 

should be viewed as “black boxes” whose activity consists of transforming inputs (expenditures) into outputs 
(effects). It should be added, however, that universities are nowadays expected to make their activities cost-
efficient just like enterprises do. Universities are being transformed into enterprising universities, largely for 
objective reasons (due to problems with financing from public funds or growing competition from alternative 
education institutions). The set of diagnostic variables used in the study is not without controversy, either. The 
adopted approach resulted from lack of access to microdata on quality in particular areas of faculty activities, 
for example the number of students graduating with first class honours, time necessary for graduates to find 
a job, number of publications in journals on the MJL (Master Journal List). It should be noted, however, that the 
diagnostic variables used by the authors were widely used in both domestic and foreign studies on measuring the 
efficiency of higher education institutions.

Another round of criticisms of the achieved study results can be derived from the applied method. The 
Malmquist Productivity Index is sensitive to uncommon observations as well as changes in the number of inputs/
outputs or objects. Similarly, the applied method is not statistical in nature and hence the statistical properties of 
obtained results, such as statistical errors, cannot be determined. It should therefore be stressed that the quality 
and credibility of study results depend on the selection, quality and completeness of the empirical material.

Consequently, there is a need to continue studying the efficiency of public universities and their faculties, 
applying the Malmquist Productivity Index among others. In this respect, it would be worthwhile to operate on 
large, yet homogeneous research samples. This will allow to use a larger number of variables, both as inputs and 
outputs, and also to avoid issues resulting from sensitivity to uncommon data.
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ZASTOSOWANIE INDEKSU PRODUKTYWNOŚCI MALMQUISTA DO BADANIA ZMIAN 
EFEKTYWNOŚCI WYDZIAŁÓW REPREZENTUJĄCYCH NAUKI HUMANISTYCZNE

STRESZCZENIE

Celem podjętych badań było określenie zmian w efektywności wydziałów grupy nauk humanistycznych 
z zastosowaniem indeksu produktywności Malmquista (MPI). W analizach uwzględniono 14 jednostek or-
ganizacyjnych uczelni podległych nadzorowi Ministra Nauki i Szkolnictwa Wyższego, dla których dostępne 
były odpowiednie dane. W latach 2008/2009 – 2014/2015 przeciętna wartość indeksu Malmquista wynosiła 
28%, co wskazuje na poprawę produktywności wydziałów. Zmiany postępu technologicznego nie miały 
wpływu na wielkość indeksu, ponieważ średnia wartość w analizowanym okresie oscylowała wokół jedno-
ści. Głównym czynnikiem wzrostu produktywności wydziałów były zmiany w zakresie efektywności tech-
nicznej, które kształtowały się przeciętnie na poziomie 34% rocznie. 

Słowa kluczowe: szkolnictwo wyższe, efektywność, indeks produktywności Malmquista
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