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Background 

• Research and efforts to increase university performance, i.e. mergers 

• Questions of university evaluation and efficiency measurement: 

multiple stakeholders and objectives, unknown production function  

• Efficiency analysis methods 

• MCDM (Multi Criteria Decision Making), DEA (Data Envelopment Analysis),         

AHP (Analytic Hierarchy Process), SFA (Stochastic Frontier Analysis) 

Specific Research Question 
 

• How can DEA efficiency results be used for creating a production 

function for university settings? 

1. Introduction 
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1. Introduction: Example Australia 
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Worthington & Higgs, 2010, 390 
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2. University Example Dataset 

 DEA for university settings, often applied (i.e.Worthington & Higgs, 2010) 

 Basic problem of any comparative & quantitative view: Different 

definitions in data gathering and accumulation, institutional and systemic 

 Additional problem of changing measurement concepts as well as 

withheld data and data irregularities (e.g. DFG reporting) 

 Indicators in this dataset (case study) for 86 German Universities: 

 Graduates (Stat. Bundesamt / destatis.de), 2012 - Teaching 

 Third Party Funding (DFG) in four discipline areas, 2009 - Research 

 Number of Professors (DFG, homepages universities), 2009/2013 

 DEA (O-O, CCR); further on: Intervening (independent) variables 
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2. University Example Dataset 

 Dataset for 67 European Universities, Top 10 Cutout 
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3. DEA Results 
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 No “clear picture” 

 Size does not play a role 

 High eff. level 

 Uni as well as UAS  

 efficient & less efficient 

 Hypothesis: Other  

 intervening variables  
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4. Regression Analysis 

    Intervening / independent variables tested: 

(1) Total Number of Professors (PA) 

(2) Share of Women Professors (PW) 

(3) Share of Women PhD (DW) 

(4) East or West Germany (WO) 

(5) Existence of a University Clinic (Medical School) (UK) 

(6) Right to Grant PhD (PR) 

 

 Dependent variable: Efficiency value DEA for University / UAS 

  

  04.09.2014 



 

Titelmasterformat durch Klicken bearbeiten 

www.helena.wiwi.uni-due.de  9 

4. Regression Analysis 

 Results (R) 
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5. Discussion and Outlook 

How can DEA efficiency results be used for creating a production function 

for university settings? 

 

(A) It was shown that input and size indicators are not sufficient for HE 

production settings (theoretical production function). 

 

(B) One or several indicators as intervening variables (independent) 

has/have not been identified in a statistically significant way                                

(close hit: PhD granting right). 

 

(C) But the basic idea of combining DEA with regression analysis for the 

identification of intervening variables in production analysis has been 

established. 

 

(D) Possible further options: (i) Further enlarged datasets for analysis (downside: 

comparability); (ii) Rejection of hypothesis regarding external intervening variables 

(inter-organisational) but more internal factors. 
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