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ABSTRACT

This study aims to evaluate the efficiency performance of third mission activities of research universities in Turkey regarding
their social dimension, which has become prominent in recent years. Data Envelopment Analysis was used to evaluate the
efficiency of the third mission of universities for 2019. The findings show that the number of relatively efficient research
universities is only four out of sixteen, and the overall mean score of universities is 0.422. Thus, in total, universities are
inefficient regarding their third mission activities as of 2019. Besides, in order to get reasonable results, a Tobit model was
applied to examine the extent to which exogenous factors influence the third mission efficiencies of research universities in
Turkey. The results indicate that only the foundation year has a significantly positive impact on university efficiency; in other
words, the possibility of third mission efficiency is greater for the older ones, which were founded before 1981. The university
ranking was used as a proxy for external factors affecting both the research mission and the third mission of research
universities. No significant linkage between the performance of the third mission activities conducted within the scope of social
dimension and the research mission of research universities is determined for Turkey.
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(0)/
Bu ¢aligsma, Tiirkiye'deki arastirma iiniversitelerinin {igiincii misyon faaliyetlerinin etkinlik performanslarini son yillarda 6ne
¢ikan toplumsal boyut agisindan degerlendirmeyi amaglamaktadir. Arastirma tiniversitelerinin 2019 yili igin ti¢iincii misyonlari
kapsaminda yiiriittiikleri faaliyetlerin etkinliklerini 6lgmek igin Veri Zarflama Analizi uygulanmistir. Bulgular, on alti
universiteden sadece dordiiniin iigiincii misyon faaliyetlerini etkin bir sekilde yiriittiiklerini ortaya koymustur. Ayrica
iiniversitelerin genel ortalama etkinlik puani 0.422 oldugundan, tiim arastirma {iniversiteleri birlikte degerlendirildiginde bu
universitelerin t¢iincii misyonlarinin toplumsal boyuta gore etkin olmadiklari goriilmektedir. Bunun yani sira, arastirma
iiniversitelerinin li¢lincii misyon faaliyetlerinin etkinligini etkileyen digsal faktorleri belirlemek i¢in Tobit modeli kullanilmusgtir.
Bulgular kurulus yilinin iiniversitelerin tigtincii misyon faaliyetlerini pozitif yonde etkiledigini bir bagka degisle 1981 yilindan
once kurulan aragtirma {iniversitelerinin topluma hizmet faaliyetlerini daha etkin yiiriitme potansiyeline sahip olduklarini ortaya
koymustur. Boylelikle, Tiirkiye'de aragtirma tiniversitelerinin tigiincii misyonlarmin toplumsal boyutu kapsaminda yiiriitiilen
faaliyetlerin performansi ile aragtirma misyonlari arasinda 6nemli bir baglanti bulunamamustir.
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GENISLETIiLMiS OZET

Amac¢ ve Kapsam:

Son yillarda Giniversitelerin “egitim” ve “arastirma” misyonlarini yerine getirmelerinin yani sira “topluma hizmet” olarak
adlandirilan {iglincli bir misyonu yerine getirmelerine yonelik dolayli bir baski ile kars: karsiya kaldiklar1 gézlenmektedir.
Bununla birlikte, iiniversitelerin liciincli misyon faaliyetleri lic boyutta gruplandirilmaktadir: arastirma (teknolojik transfer ve
inovasyon), egitim (hayat boyu 6grenme) ve sosyal ve kiiltiirel hayata katilim. Ancak yiiksekdgretimde {iniversitelerin liglincii
misyonlart kapsaminda yiiriittiikleri faaliyetleri iiniversitenin aragtirma ve egitim faaliyetlerinden ayirmak kolay degildir.
Ciinkii glintimiizde girisimci ve tematik {iniversite modellerinin, tiniversiteler tarafindan iiniversite-sanayi isbirligi kapsaminda
yiriitillen ¢aligmalarin, inovasyon ve teknoloji transfer caligmalarmin yiiksekdgretimde iiniversitelerin {iglincli misyon
faaliyetleri ile ne olgiide kesistigi ayri bir tartigma konusudur. Tiirkiye’de tiniversitelerin aragtirma iiniversitesi statiisii
kazanmasi yeni bir siire¢ oldugundan tiniversitelerin arastirma misyonlart ile ii¢lincii misyonlarini ne 6l¢iide ayristirabildikleri
bu caligmanin ¢ikis noktalarindan biridir. Bu kapsamda caligmanin amaglari: (i) arastirma iniversitelerinin i¢lincii
misyonlarnin toplumsal boyutu kapsaminda yiiriittiikkleri faaliyetlerinin goreli etkinliklerini incelemek; (ii) arastirma
iiniversitelerinin tiglincli misyon faaliyetlerinin etkinliklerini etkileyen dissal faktorleri (finiversitenin kurulus yili, bulundugu
sehir, tip fakiiltesi ve uluslararasi tiniversite siralamasi) belirlemektir. Literatiirde tiniversitelerin tigiinci misyon faaliyetlerinin
etkinligine yonelik yapilan ¢aligmalarin arastirma ve egitim iizerine yapilan ¢aligmalara kiyasla azligi dikkate alindiginda
yapilan bu calismanin bu alandaki noksanliga katkida bulunacag: 6ngériilmektedir. Ozellikle bu calismanin 6ncelikli misyonu
arastirma yapmak olan arastirma iiniversiteleri bazinda yapilmasinin tiniversitelerin aragtirma misyonlar1 ve li¢lincii misyonlari
kapsaminda yiiriittiikleri faaliyetlerin ne 6l¢lide ortiistiigii ya da ayristig1 tartigmasina bir 151k tutabilecegi diisiiniilmektedir.

Yontem:

Bu c¢alismada oncelikle Tiirkiye’de 2017 yilinda Yiiksekogretim Kurulu (YOK) tarafindan ilan edilen on bir arastirma
tiniversitesi ve beg aday arastirma tiniversitesinin ti¢iincii misyonlarinin toplumsal boyutu kapsaminda yiiriittiikleri faaliyetlerin
goreli etkinlikleri hesaplanmstir. Universitelerin 2019 yih icin etkinlik degerlerinin hesaplanmasinda Veri Zarflama Analizi
(VZA) yontemi kullamlmistir. YOK tarafindan yillik olarak yaymlanan Universite izleme ve Degerlendirme Raporlar:
Tiirkiye’de iiniversitelerin iiclincii misyonlarinin toplumsal boyutu kapsaminda yiiriittiikleri faaliyetlerin topluma hizmet
baslig1 altinda yer aldigin1 gostermektedir. Ayrica, digsal faktorlerin aragtirma itiniversitelerinin iigiincli misyonlar1 kapsaminda
yirittiikleri topluma hizmet faaliyetlerinin etkinligi {izerine etkisini belirlemek i¢in Tobit Modeli uygulanmistir. Calismada
kullanilacak girdi ve ciktilar dncelikle mevcut verilerin ulasilabilirligi ve giivenilirligi dikkate alinarak belirlenmistir. Bu
kapsamda arastirma {iniversitelerine ait toplam Ogrenci sayisi, 6gretim elemani sayisi ve iniversite biitgesi girdi olarak
kullanilirken sosyal sorumluluk projesi sayist ile iniversitenin siirekli egitim merkezi ve dil merkezlerinde verilen sertifika
sayist gibi iiniversiteler tarafindan yalnizca topluma hizmet kapsaminda yiiriitiilen faaliyetler ¢ikt1 olarak kullanilmistir.

Bulgular:

Bulgular, 2019 yilinda Tiirkiye’de ki ii¢ arastirma iiniversitesinin ve bir aday arastirma {iniversitesinin ti¢iincli misyonlari
kapsaminda yiiriittiikleri topluma hizmet faaliyetleri icin beseri sermaye ve mali girdilerini etkin kullandigini ortaya koymustur.
Ayrica TUniversitelerin genel ortalama etkinlik puanmi 2019 yilinda 0,422 oldugundan, tiim {iniversiteler birlikte
degerlendirildiginde arastirma iiniversitelerinin {igiincii misyonlarinin toplumsal boyut kapsaminda yiriittiikleri faaliyetlerin
etkin olmadiklari goriillmektedir. Bunun yani sira, aragtirma {iniversitelerinin {i¢iincii misyonlarinin etkinligini etkileyen dissal
faktorleri belirlemek i¢in uygulanan Tobit modeli sonuglarina gore tiniversitelerin kurulus yilinin iiniversitelerin {igiincii
misyon faaliyetlerini pozitif yonde etkiledigi bir baska degisle 1981 yilindan 6nce kurulan arastirma tiniversitelerinin tigiincii
misyon faaliyetlerini daha etkin yiiriitme potansiyeline sahip olduklar1 ortaya konmustur. Ancak arastirma tiniversitelerinin
Tiirkiye’de ii¢ biiyiiksehirde (Ankara, Istanbul ve Izmir) kurulmasmin ve tip fakiiltesine sahip olmasinin bu iiniversitelerin
iiclincli misyon faaliyetlerinin performansina dnemli bir katki saglamadig goriilmektedir. Aragtirma iiniversitelerinin temel
misyonu aragtirma oldugundan Times Higher Education (THE) uluslararasi iiniversite siralamasi iiniversitelerin ti¢lincii
misyonu ve aragtirma misyonu arasindaki baglantiy1 incelemek igin vekil olarak kullanilmis olup, bulgular tniversite
siralamasinin Tiirkiye’de arastirma iiniversitelerinin iigiincii misyon faaliyetlerinin performansina 6nemli bir katkis1 olmadigini
ortaya koymustur. Bir baska ifadeyle, Tiirkiye'de arastirma iniversitelerinin {iglincii misyonlarinin toplumsal boyutu
kapsaminda yiiriitiilen faaliyetlerin performans: ile aragtirma misyonlari arasinda dnemli bir baglanti bulunamamustir.

Sonug ve Tartisma:

Arastirma iiniversitelerinin temel misyonu aragtirma olmakla birlikte {iniversiteler tarafindan yiiriitillen ii¢iincii misyon
faaliyetlerinin bir kisminin aragtirma faaliyetleri ile iliskili oldugu fakat bu hususta net bir ayirim yapilamadigi goriilmektedir.
Bu ¢alismada {iniversitelerin ii¢iinci misyon faaliyetlerinin agirlikli olarak toplumsal boyutu ele alinmis olup, ¢alismanin
igerigi arastirma iiniversitelerinin {i¢iincii misyonunun arastirma boyutu da dahil edilerek genisletilebilinir. Son yillarda YOK
ve Yiiksekdgretim Kalite Kurulu (YOKAK) iiniversitelerin topluma hizmet faaliyetlerine yonelik veriler toplamaya baglamis
olup, bu durumun Tiirkiye’de tniversitelerin {i¢linci misyon performanslarinin Slgiimiine 6nemli bir katki saglayacagi
ongoriilmektedir. Ayrica, bu caligmanin bulgularinin Tiirkiye’de arastirma {iniversitelerinin yoneticilerine ii¢iincii misyonlari
kapsaminda yiirittiikleri topluma hizmet faaliyetlerinin performansini artirmada yol gosterici olabilecegi diisiiniilmektedir.
Diger yandan, Tiirkiye’de aragtirma iiniversiteleri ok uzun bir ge¢mise sahip olmadigindan {iniversite yonetimlerinin arastirma
faaliyetlerinin yani sira topluma hizmet faaliyetlerine ne 6lgiide 6nem vermek isteyecegi ayr1 bir tartisma konusudur.
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1. INTRODUCTION

Although teaching and research have long been the primary missions of universities, a third mission generally
known as "contribution to society" has emerged in recent years (Compagnucci & Spigarelli, 2020; Rubens,
Spigarelli et al., 2017; Urdari et al., 2017; Spiel, 2017; Brundenius & Goransson, 2011). According to Marhl and
Pausits (2011), the third mission is as a vehicle for universities to remain in the ivory tower even while improving
collaboration and exchange with society. As a result, universities' third mission is to contribute to regional
socioeconomic development through fostering relationships and knowledge transformation between universities
and society, as well as non-university stakeholders in their region (Frondizi et al., 2019; Mora et al., 2015; Agasisti
etal., 2019).

The third mission of universities is an ambiguous concept in contrast to the other well-known missions of teaching
and research, since it has several dimensions (Laredo, 2007). While the processes and structures related to teaching
and research are pretty clearly defined and studied, the third mission is a difficult task due to the challenges of
putting it into effect and complicated measurement methods (Papadimitriou, 2020). However, there are two main
approaches to defining the third mission of universities. The first one is the "triple helix" model, which analyses
relationships between universities, industry, and government. It claims that universities can promote innovation
and economic development in a knowledge-based society (Leydesdorff & Etzkowitz, 1996). The comprehensive
and repeating notions of “entrepreneurial university” and “technology transfer” are also now part of this approach
(Trencher et al., 2014). The second one refers to all activities that generate, use, apply, or transfer knowledge
outside the university (Molas-Gallart & Castro-Martinez, 2007; Urdari et al., 2017). However, the activities of the
third mission can be grouped into three categories: research (technological transfer and innovation), teaching
(lifelong learning), and social engagement (Carrion et al., 2012; Compagnucci & Spigarelli, 2020; Marhl &
Pausits, 2011). In this context, facilities conducting research in technology transfer offices (TTQOs), incubators,
and technoparks to create direct and indirect mechanisms to link universities to businesses can be defined as
research activities regarding the third mission. Additionally, curriculum alignment to society's demands, distance
education, the commercialization of facilities, certificate programs, and the hosting of conferences are all examples
of activities in teaching. Moreover, personnel services, summer schools for employees' children, courses offered
to university staff, and sports and cultural activities are all examples of social engagement activities (Montesinos
et al., 2008). Therefore, all activities related to lifelong learning and social engagement in universities can be
defined as the social dimension of third mission in addition to the research dimension (Giinay, 2021).

Furthermore, research universities are described as academic institutions dedicated to the creation and transmission
of knowledge across a wide range of disciplines and fields, with the appropriate infrastructure to allow for the
highest quality of education and research (Altbach, 2009). These universities, on the other side, are intended to
place a greater emphasis on research-related activities. In addition to research-related activities, research
universities often seek to address and focus on social issues (Alliance of Turkish Research Universities [ALTRU],
2016). Since they are more involved in consultancy activities, especially with small and medium enterprises
(SMEs), industry, and government, research universities are involved in various third mission activities with them,
such as research projects, consulting services, patents, copyright, industrial design, and trade marks (Sanchez
Barrioluengo et al., 2016). It is consequently more vital than ever to look into the connections between research
mission and third mission activities (Innocenti et al., 2019).

In Turkey, officially classifying universities as "research universities” is a new phenomenon. The massive
expansion of Turkey's higher education system since 2006 has necessitated enhancing university differentiation
and ensuring the efficient use of all resources. Today, the number of universities is 203 and the number of higher
education students is more than 8 million and 2 hundred thousand (Council of Higher Education [CoHE], 2021a).
In this context, Turkish research universities were identified through the CoHE's mission differentiation and
specialization studies as among the country's existing, long-established universities in 2017 (CoHE, 2020).

Besides, the contribution to society activities of universities as a part of their third mission has been widely reported
in the Turkish universities' strategic plan reports in recent years. In this context, some objectives and performance
criteria have been defined for improving and increasing the performance of universities’ contribution to society
activities. Furthermore, the CoHE has been publishing "University Monitoring and Evaluation Reports" since
2019, composed of 45 indicators under five main categories, and one of them is labelled as the "contribution to
society and responsibility" category (CoHE, 2021b). Similarly, the Turkish Higher Education Quality Council
(THEQC) publishes "Institutional Indicator Reports" under five main headings, and one of them is "service to
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society" (THEQC, 2021). Therefore, it is evident that in Turkey, as in many other countries, universities’
contribution to society activities have begun to be considered as one of the most important performance criteria in
higher education. Moreover, the CoHE has presented high achievement awards in the contribution to society
category as a part of their third mission since 2017 to encourage Turkish universities to engage in activities and

projects relevant to this subject (CoHE, 2021c). It can be said that third mission activities are carried out and
monitored through the social dimension of third mission activities in the Turkish higher education system.

The main objective of this study is to evaluate the performance of the third mission activities of research
universities in Turkey within the scope of the social dimension. In this context, the connections between the
research mission and the third mission of Turkish research universities might be intensively investigated. Here,
Data Envelopment Analysis (DEA) was utilized to estimate the efficiency of the third mission activities, and the
Tobit model was applied to analyse the determinants of efficiency in research universities in Turkey. When the
shortage of studies measuring and investigating the performance of third mission activities in higher education is
considered, the study might fill a gap in the literature. Also, the findings of this study might provide managerial
information and act as a guide for research university administrators in Turkey to efficiently allocate their resources
to improve and enhance their third mission activities from a policy standpoint.

The following is how the rest of the paper is organized: The next section presents a review of literature on
university efficiency and performance measurement. The methodology is explained in section three, and the data
is presented in section four. In section five, empirical findings are given. Finally, the study is concluded in the last
section.

2. LITERATURE

Efficiency is a measurement tool that assesses how well a company's or organization's actions are linked with its
strategic goals (Weihrich & Koontz, 2005). In particular, efficiency is a critical issue for people in charge of public
services, and especially university efficiency, has gotten a lot of attention in the last several decades in three main
contexts: financial efficiency (Glinay & Dulupgu, 2019; Kuo & Ho, 2008; Tran & Villano, 2018); teaching
efficiency (Agasisti & Bonomi, 2014; Abbott & Doucouliagos, 2003; Barra & Zotti, 2016; Mikusova, 2017; Baysal
etal., 2005; Yesilyurt, 2009), and research efficiency (Johnes & Yu, 2008; Johnes & Johnes, 1995; Munoz, 2016;
Ng & Li, 2000; Giinay & Yiksel-Haliloglu, 2018; Karacabey, 2001).

Since universities are non-profit organizations and motivated by different goals, measuring the efficiency of
universities is difficult due to their characteristic features. Firstly, universities have multiple inputs and outputs, so
measuring the impact of each input on each output individually becomes difficult. Second, some university outputs
cannot be measured quantitatively, such as skill development, socialization, etc. (Worthington, 2001; Engert, 1996;
Gilinay & Yiiksel-Haliloglu, 2018).

Due to changing stakeholder and government expectations of what universities can deliver over the last few
decades, there has been an increased emphasis on enhancing the performance of universities' third mission
activities (Zomer & Benneworth, 2011). While many studies focus on universities' efficiency in research and
teaching missions, there are few studies on third mission efficiency, owing to a lack of data and the difficulty of
defining and measuring third mission activities (Giuri et al., 2019; Innocenti et al., 2019; Urdari et al., 2017).
Setting criteria and identifying the impacts to be measured, according to Rosli and Rossi (2016), is relatively
difficult. Furthermore, according to Frondizi et al. (2019), universities are reluctant to focus more on third mission
activities within the scope of the social dimension because the total weight of these activities in the leading
international rankings is minimal or none.

In this context, Urdari et al. (2017) analyzed the methods of measurement used by global university rankings and
their relation to universities' third mission activities. Besides, Rubens et al. (2017) examined how universities
fulfill their third mission as entrepreneurial universities. According to Jaeger and Kopper (2014), there is a strong
link between universities' emphasis on education and research on the one hand and regional economic structure on
the other, suggesting that universities' regional engagement and third mission activities have a greater potential.
Moreover, Knudsen et al. (2019) identified some models of how universities aim to accomplish their third mission.
According to Kesten (2019) and Giinay (2021), universities in Turkey have adopted the third mission notion to
some extent in recent years, owing to the pressure of the CoHE, but they need to do more in terms of the social
dimension activities. In particular, Giinay (2021) evaluated the efficiency of the third mission activities of regional
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development-oriented universities in Turkey with regard to the social dimension of third mission activities. While

Mammadov and Aypay (2019) investigated the overall efficiency of research universities in Turkey, there is no
study that examines the efficiency of third-mission activities of Turkish research universities.

Few studies, on the other hand, have looked at the relationship between universities' research missions and their
third missions. Innocenti et al. (2019) found higher positive correlations between the third mission and research
mission at more research-oriented universities. According to preliminary research conducted as part of this study,
there is no study on the efficiency of universities in Turkey that focuses on both these dual missions. This study
tried to look at the relationship between the activities carried out within the scope of these two missions, although
indirectly. So, this research might help to close this gap in the literature.

3. METHODOLOGY
3.1. DEA

The DEA allows for the comparison of various inputs and outputs as a non-parametric application. DEA is a linear
programming-based technique for measuring the relative performance of decision-making units (DMU) at any
time when comparing inputs and outputs with different measurement units (Karacaer, 1998). DMUs are chosen as
institutions that must employ the same inputs to create the same outputs and have the same objectives (Orug et al.,
2014).

The DEA model in this study is formulated concerning the constant returns to scale assumption; hence, it is
expected that when inputs are increased proportionately, outputs will also rise by the same ratio without any change
in the composition of DMUSs’ inputs (Orug et al., 2014). Each DMU has m inputs and s outputs, and there are n
DMUs to evaluate. An output-oriented model was set up to obtain the optimal level of third mission outputs while
not altering universities' inputs related to third mission activities since an output-oriented approach focuses on
maximizing outputs while retaining the same level of inputs (Matthews & Mahadzir, 2006). The Charnes, Cooper
and Rhodes (CCR) DEA model's output formula is as follows (Charnes et al., 1978; Charnes et al., 1994):

Min by, = ¥ilq v Xik @)
Constraints:

YUk Yo — X v Xi; <0k =1,....,n 2
Yitg U Yo =1 3
U =2>0r=1,....,5 (4)
Vg =2e>0i=1,.....m ®)

where the kin DMU uses xix units of input i to produce yr units of output r and their weights are represented by vix
and uy, respectively.

3.2. Tobit Model

Tobin (1958) developed the Tobit model, which is used to determine the variables that influence the DEA's
efficiency scores. Because of the censored dependent variable of institutional efficiency, the Tobit model is
favoured over OLS regression to exclude the impacts of variables that can be observed but not assessed (Hsiao et
al., 2010; Kao et al., 2011). In this case, the Tobit model's mathematical formula is defined (Tobin, 1958; Bierens,
2014):

yj = %X te (6)

where y;* is a latent variable as in a linear regression model, and x;, is the vector of the explanatory variable. The
relationship between y; * and x; is determined by the unobservable vector (o). Under the normal distribution
assumption, e; is the error term.
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4. DATA

On the basis of mission differentiation and specialization studies, the CoHE categorized sixteen public universities
in Turkey as either research universities or candidate research universities in 2017. Although the main objective
of research universities is to promote the universities’ research mission activities to become world-class
universities, carrying out third mission activities in their regions with the government, industry, and society is also
important due to the research and social dimension of universities' third mission. Hence, the research mission and
the third mission activities of research universities might be related or complement each other. For this reason,
research universities in Turkey were selected as DMUs for this study. Due to a lack of data for investigating the
research dimension, the data set for 2019 was used to assess the relative efficiency performance of these
universities' third mission activities, particularly on the basis of social dimension. Table 1 presents the inputs and
outputs that were considered in this study.

Table 1. Inputs and Outputs

Inputs Outputs
Number of academic personnel (total) Number of social responsibility projects
Number of students (total) Number of certificates issued by the Continuous
University budget (total) Education Center and Language Center

According to Carrion et al. (2012), the number of academic personnel, students who participate in social
engagement activities, and the university budget allocated to third mission activities are classified among the set
of social dimension indicators to measure the third mission activities of universities. Hence, academic personnel,
students and the university budget were selected as human capital inputs and financial inputs, respectively, as
proxy variables for social dimension indicators. The number of academic personnel and students (including all
undergraduate and graduate students) was taken from the Higher Education Statistics published by the CoHE
(CoHE, 2021a). Public research universities in Turkey are funded through the annual central government budget,
and the total budget amount for universities was obtained from the National Education Statistics published by the
Ministry of National Education (MoNE) (MoNE, 2019).

Third mission outputs are annually published in "University Monitoring and Evaluation Reports” by the CoHE.
There are eight indicators in this report for the "contribution to society and responsibility” category: the number
of university's social projects, the number of certificates given through the Continuous Education Center (CEC)
and Language Center, the number of activities carried out for students and graduates by the Career Center, the
number of activities on social integration and inclusion for disadvantaged groups, the number of the university's
barrier-free university awards, barrier-free flag award, barrier-free program medal, and disability-friendly award,
the number of awards received by the university in the fields of zero waste, green campus, and environmentalism,
and the ranking of the university in the greenmetric index. On the other hand, the THEQC indicators for evaluating
the third mission of universities are the number of service to society projects carried out by the university, the
CEC's annual hours of education, and the number of people receiving training through the CEC, Lifelong Learning
Centre, etc.

Since the common indicators in the two reports for the third mission activities are social responsibility projects
and training provided by CECs, the university's number of social projects and the number of certificates given
through the Continuous Education Center (CEC) and Language Center were used as the third mission outputs in
this study (CoHE, 2021b). Data availability is one main reason why only these two outputs were chosen among
others. The other one is that the social dimension of the third mission activities of universities in Turkey are
conducted mainly by the Continuous Education Centre. In addition, the DEA model rule, which was developed to
calculate the link between the number of universities and the number of inputs and outputs, [(m+s) < n/3], where
m is the number of inputs, s the number of outputs, and n the number of universities (Banker, Charnes and Cooper,
1984), implies that only two outputs can be used for analysis. While the Win4dDEAP software package program,
developed by Coelli (1996), was used to perform the DEA calculations, the Tobit model regressions were done
using the EViews 10 software package program.
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5. EMPIRICAL FINDINGS

Efficiency analysis results for the third mission regarding the social dimension of research universities in Turkey
are displayed in Table 2. Regarding the third mission activity efficiency, overall universities' mean score in 2019
was 0.422. Also, the number of relatively efficient universities was only four out of sixteen universities in 2019.
Overall, research universities in Turkey were inefficient in terms of third mission activities considering a social
dimension. Moreover, eleven universities’ efficiency scores were below the mean value in 2019. While Ankara
University, Erciyes University, and Istanbul Technical University are the best performing research universities
with regard to their third mission activities, Ege University is the only efficient research candidate university
among them. Thus, it is obvious that both human and financial resources have not been used efficiently for the
third mission activities related to the social dimension in the research universities in Turkey along with the regional
development-oriented universities (Giinay, 2021).

Table 2. Third Mission Efficiency Scores of Research Universities

University Foundation Year Efficiency Score
Ankara University 1946 1.000
Bogazici University 1971 0.835
Erciyes University 1978 1.000
Gazi University 1982 0.267
Gebze Technical University 1992 0.045
Research University Hacettepe University 1967 0.096
Istanbul Technical University 1944 1.000
Istanbul University 1933 0.330
Istanbul University-Cerrahpasa 2018 0.011
Izmir Institute of Technology 1992 0.172
Middle East Technical University 1956 0.206
Bursa Uludag University 1975 0.107
Cukurova University 1973 0.076
Candidate University Ege University 1955 1.000
Selcuk University 1975 0.361
Yildiz Technical University 1982 0.243
Mean 0.422
E=1 4
E<1 12

The mean efficiency scores of universities, listed in Table 2, were used as a dependent variable in the Tobit model
analysis (Table 3). The Tobit model enables us to assess the hypothesis of this study about the impact of exogenous
variables on the efficiency of university third mission activities (Kempkes & Pohl, 2008). A range of factors shape
the ability of a university to engage in third mission activities: geographical location, historical context, the
organizational structure of the university, its management vision, and the nature of the stakeholders it is seeking
to engage with (Fonseca, 2019). From this perspective, medical school, foundation year, city, and ranking are
selected as exogenous factors impacting on research universities’ third mission efficiency in Turkey since it was
predicted that universities with medical schools with an older foundation date and located in big cities might carry
out more third mission activities in Turkey compared to others. On the other hand, ranking was used as an
exogenous variable, which might give some insights into the linkage between the research mission and the third
mission of universities since there is no data for direct measurement of the efficiency of the research dimension of
the third mission activities of universities. Because international ranking scores are mostly calculated based on the
research activities of universities, the Times Higher Education (THE) Word University Rankings was used for
exogenous variables in the Tobit model. The World University Rankings are the global performance tables that
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rank research-intensive universities in which the total weight of research related activities (research, citations,
international outlook, and knowledge transfer) is nearly 70% (THE, 2019).

Therefore, dummy variables were used in the regression to analyze how having medical schools, establishment in
the cities of Ankara, Istanbul, and 1zmir, founded before 1981 or after the establishment of CoHE, and placed in
the international ranking list might affect the efficiency of third mission activities. The results showed that only
the foundation year of universities has a statistically significant effect on the efficiency of third mission activities
concerning the social dimension; in other words, research universities founded before 1981 might have displayed
better performance than others. In particular, the possibility of third mission efficiency is greater for the older ones
than expected (Innocenti et al., 2019). On the basis of this result, location and having a medical school have no
impact on the efficiency of the third mission activities of research universities in Turkey. Besides, there is no
international ranking impact on the universities’ third mission activities in terms of social dimension, as expected,
most probably because the weight of third mission indicators in total scores is little or none (Urdari et al., 2017;
THE, 2019).

Table 3. Tobit Model Results

Dependent Variable: Overall Efficiency Score

Variables Coefficient Standard Error z-Statistics  Probability
Ranking 0.011654 0.159923 0.072871 0.9419
Foundation Year 0.459776*** 0.176084 2.611.112 0.0090
City 0.209246 0.144380 1.449.269 0.1473
Medical School -0.075560 0.156602 -0.482497 0.6295
Error Distribution

SCALE: C(5) 0.314878*** 0.055663 5.656.854 0.0000
Mean dependent variable 0.421813 Standard deviation dependent var 0.393326
Standard error of regression 0.382639 Akaike info criterion 1.151.736
Sum squared residuals 1.610.541 Schwarz criterion 1.393.170
Log likelihood -4.213.886 Hannan-Quinn criterion 1.164.099
Avg. log likelihood -0.263368

Note: *** 1%, ** 5%, * the 10 % significance level.

6. CONCLUSION

This study evaluated the efficiency of the third mission activities of sixteen research universities (eleven of them
are research universities and five of them are candidate research universities) with regard to the social dimension
in Turkey for 2019 by applying the DEA method. Then, the Tobit model was used to identify the exogenous factors
that affected the third mission efficiency of universities. The results showed that only four research universities
out of sixteen were efficient relative to others, considering human and financial inputs as they conducted their
third mission activities related to the social dimension. Besides, the findings indicated that there was a positively
significant relationship between the universities' foundation years (before 1981) and their efficiency scores.

Although increasing performance in third mission activities is not a main priority of research universities, the
contribution of both research and social dimensions of the third mission activities to university performance should
not be ignored. Hence, it is possible to deduce that Turkey's research universities need effective policies to improve
their performance in the third mission along with the research mission. Since the third mission of universities is
still a new paradigm change for universities in Turkey, it requires a certain time to make its effects felt on higher
education. For this reason, the suitability of the existing indicators defined by the CoHE and THEQC for assessing
third mission performance is wide open to debate. As a result, more collaboration between the CoHE and THEQC
and research universities is needed to improve the third mission performance in Turkey. In this context, new
indicators for monitoring and evaluating the third mission performance of universities might be developed.
Besides, the current indicators employed by global international university rankings should place more emphasis
on universities' third mission globally.

117



Siileyman Demirel Universitesi Vizyoner Dergisi, Yil: 2022, Cilt: 13, Say: 33, 110-121.

Suleyman Demirel University Visionary Journal, Year: 2022, Volume: 13, No: 33, 110-121.
On the other hand, this study also has some limitations. Due to a lack of data in this study area, it is difficult to assess
current practices and develop policies to improve the performance of universities' third mission activities. Lastly,
increasing the weight of third mission activities, especially for the social dimension, in the leading international

rankings might be beneficial to improve the performance of research universities in this area. Therefore, universities
should give more attention to data collection for their third mission activities in Turkey and the world.

However, the CoHE and THEQC reports are only interested in the social dimension of the third mission of Turkish
universities. As a result, potentially profitable research mission activities directly related to universities' third
mission, such as patents, copyright, technology transfer, and innovations, might be included as an output to the
formulated model in this study. Because of the financial pressures on universities, profit-oriented research
activities in research universities have increased in recent years (Altbach, 2009). Because only ranking was used
as a proxy for examining the relationship between the third mission and the research mission of research
universities in Turkey, other proxies might be developed for investigation. Moreover, future studies might focus
more on these dual dimensions of the third mission activities of research universities in Turkey. In short, the
findings of this study are likely to provide university administrations with critical managerial information on their
performance of third mission activities.
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