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11 | Bt en 1. Research Questions
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Higher Education

« HE specifics in production function

« HE specifics in output (measurement) with assumed
synergies between research & teaching
(Humboldt Principle)

Research Questions

» Are there economies of scale in research?
« Are there economies of scale in teaching?
« Are there synergies between research and teaching?
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= Example data set for the first 10 out of 42 universities as DMU

B. C. D. E F. G. H

No | University (DMU) A. Budget R?SD?%“ R?Ssﬁ.‘?[fh Riﬁf@gh R eTs[;,tgrlch REﬁ%’.eﬁlréh Students ; Students

Rank) Rank) Rank) Rank Selection 2009 Growth 06-09
1 | Univ Munich 30826 98,0 89,0 75,6 2626 0,0 453440 2730
2 | Tech Univ Munich 1917.6 94,0 88,6 70,4 2530 50,0 233230 33690
3 | Univ Heidelberg 2136,5 96,0 a7.4 68,2 2516 0,0 248630 431,0
4 | Tech Univ Aachen 23133 100,0 50,0 774 227 4 0,0 313270 32180
5 | Univ Karlsruhe 7089 88,0 50,0 66,8 204 8 50,0 18470,0 21570
6 | Univ Bonn 22221 76,0 80 4 59 4 2158 0,0 26036,0 -3258.0
7 | Univ Gosttingen 1996 4 840 82.0 30,6 1966 0,0 230090 -1173.0
8 | Univ Freiburg 18617 90,0 74 8 64 4 2292 0,0 21016,0 1210
9 | Univ Frankfurt 16469 78,0 74 8 56,2 2090 0,0 332860 -1173.0
10 | Univ Wuerzburg 1396,7 68,0 74,8 12,0 1548 0,0 19861,0 13450

= DEA as established method in efficiency analysis
(see Abbott, M., Doucouliagos, C., 2003; Ahn, H., Dyckhoff,
H., Gilles, R., 2007; Ahn, T., Charnes, A., Cooper, W.W.,
1998; Avkiran, N.K., 2001)
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3. Results

= DEA results are presented in six cases A, B1, B2 (variable
returns to scale), C, D, E

= Efficiency leaders are changing but altogether a stable ,group”

| Traditional ,Scholar Universities*

Case A Case B1 Case B2 Case C Case D CaseE
Research (Teaching (Teaching {Integrated (Integrated (Integrated
Technical/Excellence Univ. Efficiency. Efficiency” Efficiency: Efficiency: Efficiency. Efficiency
Input A (50%), Input A (50%), Input A (50%), Input A, Inputs A and E, | Inputs A and G,
\ Outputs E and F) | Qutputs G and H) | Outputs G and H) | Outputs E & H) Cutput G) Output E)
Input or Output&rientalion Input Orientation | Input Orientation | Input Orientation Input Orient. | OQutput Orient. | Qutput Orient.
Constant or varia‘e Constant Constant Variable Constant Constant Constant
Returns fo Scale
No | University (DMU) '\
T | Univ Munich v 25,40% 38,20% 100,00%D 25,40% 50,00% 50,30%
2 Tech Univ Munich 44 50% 33,20% 100.00%- D 39.30% 38,40% 02 70%
3 | UnivHeidelberg 35.10% 30,30% 32 80% 35,10% 39,10% € 86,10%.
4 | Tech Univ Aachen 29,30% 35,20% 100,00% D 29,30% 50,40% 62,60%
5 | Univ Karlsruhe C 100,00%_] 73,70% 100,00% 33, 86,00% > 67,70% € 100,00%_
[§] Univ Bonn 28.,90% 30,50% 33.80% 28,90% 43, 90% 70.60%
7| Univ Goettingen 29,30% 30,00% 31,00% 29,30% 42 ,90% 72,60%
8 | Univ Freiburg 36,70% 29,30% 29,50% 36,70% 37.10% & 92,50%.)
9 Univ Frankfurt N 37,80% 52,50% T70.70% 37.80% 65, 30% 55,80%
10| UnivWuerzburg | 33,00% 38,20% 42,60% 33,00% 49,50% 67,60%
\
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—> Budget size correlates with research output (+0,61).
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Research Efficiency
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—> Budget does not correlate with research efficiency (-0,59).
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—> Budget size correlates with teaching output (+0,68).
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CASE B |

95

90

85 J

80 ¢

o B T e e e o e et

704

65 -

60 ¢

554

Teaching Efficiency

50 48

451 iv. Munich

(]
cE T S B - [ G
sofff T s o e T

_________________________________________________________________________________

40§

254

20

200 300 400 500 600 700 800 900 1.000 1.100 1.200 1.300 1.400 1.500

Al. Budget Size (50%)

—> Budget does not correlate with teaching efficiency (-0,73).
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3. Results
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- Research doesn't solely increase attractivity/attract students.
J
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CASE D |
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—> But research does correlate with student body (+0,63).
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4. Conclusions
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a2 )
Research
Humboldt output or
proved for > excellence
,older” students does not
attract”
a ) "
NO economies of scale in stude“nts but
research and teaching: shold” them.
Cluster | <~ Smaller budgets indicate \_ Y
strategies higher efficiency than
may be an larger budgets
answer to
this
dilemma. |«——— Economies of scope in research and
teaching:
- / Large budget sizes indicate large
outputs - but with high variability and
therefore improvement potential for HEI
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