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Research Interest 

• International efforts to increase the performance of university systems  

• Economic & HE ranking competition 

• World Class University concepts & policies  

• HE system performance as direct input for national growth / wealth 

• Astoundingly low research and knowledge level on HE system 

performance 

Research Question 
 

• How could modelling on a HE system level work (proof of concept)? 

1. Introduction 
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1.  Introduction 

Research Method 

• Combination of efficiency analyses (Data Envelopment Analysis) and 

productivity prognosis in the form of an optimization model for an 

example national HE system  
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DEA GAMS 
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• Within the EUMIDA data set six Swiss universities were analyzed: 
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EUMIDA 

ID 
University Name 

Found. 

Year 

Univ. 

Hospital 

Staff 

(Input) 

Doctorate 

Degrees 

Awarded 

(Output) 

Total 

Students 

(Output) 

Total Int. 

Students 

(Output) 

Efficiency 

(Case A 

without 

Int. 

Students) 

Efficiency 

(Case B 

without 

Total 

Stud.) 

Efficiency 

(Case C - 

all Output 

Indic.) 

Efficiency 

(Case D - 

Restricted 

Weights 

25%) 

CH012 CH ETH Zürich 1855 No 6875 581 13572 3624 26.7% 26.7% 26.7% 9.9% 

CH001 CH U. Basel  1460 Yes 2473 365 11312 2254 46.6% 46.6% 46.6% 20.2% 

CH002 CH U. Bern 1528 Yes 3616 496 13014 1258 43.3% 43.3% 43.3% 11.0% 

CH004 CH U. Geneva 1559 Yes 3872 272 12212 4063 22.2% 24.4% 24.4% 16.3% 

CH005 CH U. Lausanne 1537 Yes 2436 186 11113 1699 24.1% 24.1% 24.1% 17.0% 

CH009 CH U. Zürich 1500 Yes 5730 670 24123 3165 36.9% 36.9% 36.9% 15.1% 
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Characteristics: 

• Six universities, four objectives for the HE system: research, teaching, 

third mission and medicine (SETS) 

• Capacity restriction in staff hours per year and assumed objective 

demand (PARAMETERS) 

• Staff productivity (TABLE) detailed from the DEA results 

• Total cost function based on staff cost (50.000 Euro p.a. on average) as 

objective function to be minimized (EQUATION) 

• LP minimizing function 

 

• {Discussion: LP maximizing objective outcome more appropriate to HE} 
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3. GAMS Optimiziation for Switzerland 
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Results 

• As third mission and teaching objectives were associated with the highest 

cost / staff input the most efficient universities Basel, Bern and Geneva 

should be attributed theses tasks, also medicine. 

• This is no feasible policy recommendation as distribution on institutional 

level not feasible – but sometimes still used e.g. in merger discussions. 
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4. Outlook 

Impact 

• Proof of concept showed feasibility of HE system optimization calculation 

• But historically proven wrong concepts of “planification” (1970s) have to 

be overcome by detailed data gathering and heuristic approaches for 

detailed resource allocation for example 

Future Research 

• Further steps to include more productivity indicators 

• Test other optimization mechanisms beside LP optimization 



 

Titelmasterformat durch Klicken bearbeiten 

Contact: Phone +49 201 183 4943 

 

Matthias.Klumpp@pim.uni-due.de 

HELENA 
Higher Education Global 

Efficiency Analysis 

http://www.helena.wiwi.uni-due.de 

 

Förderkennzeichen 01PW11007 

Thank you for  

your attention! 


