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Objectives 

• Acquisition or updating of knowledge  

a) about terms related to efficiency and specifities of efficiency in the 
public sector 

b) about methods of efficiency measurement 

• Learning and understanding  

a) why efficiency is not an ultimate goal in public serivce delivery 

b) how public service delivery can still improve based on efficiency 
assessment 

• Ability 

a) to describe selected methods of efficiency assessment applied in the 
public sector 

b) to critically appreciate the concept of efficiency in the context of 
innovation 
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How is efficiency defined in the public 

sector context? 

What does efficiency have to do with innovation 

in public service delivery and design? 
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Specifities in the public service delivery and design 

• No profit orientation, but objectives in the form of the provision of public 

goods and services 

• Still, there are formal goals such as cost coverage and efficiency 

• New Public Management literature: Efficiency research is summarized 

under the term performance management 

• Performance management: Systematic performance- and impact-oriented 

management of the administration with the aim of increasing the efficiency 

and effectiveness of the administration (Proeller/Siegel, 2009) 
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Effectiveness vs. efficiency 

• “Efficiency is doing the thing right.  

Effectiveness is doing the right thing.“  Peter Drucker 

 

• Effectiveness: Achievement of a certain output  

• Efficiency:  Achievement of the best possible output  
Output
Input

 

• Input and output figures can be expressed in terms of values (monetary) 

or quantities  problems to operationalize in the public sector 

• Minimum principle: Achieve a given output with minimum input 

• Maximum principle: Achieve a maximum output with a given input 
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The production process in the public sector 

Input 

 
(Resource  

consumption) 

Output 

 
(Goods and  

services) 

Outcome 

 
(Effect /  

impact) 

Efficiency Effectiveness 

Efficiency on the outcome level 

(Mühlenkamp, 2014, p. 18) 
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In addition: Outcomes can have different dimensions 

Ecological goals Social goals 

Economic goals 

Economic effectiveness 

(Schaltegger et al., 2003, p. 332) 

Eco-effectiveness Socio-effectiveness 

Integration? 
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Group task: In your group, create a list of possible output 

and outcome measures for the following public 

services: 

1) Kindergarden 

2) School 

3) Police  

4) Public library 

5) Fire protection 

6) Public parks 

7) Public streets (Infrastructure) 
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Ways to assess efficiency in the public sector 

Efficiency  

comparisons 
 

• Comparing projects with 

other projects at the 

intra- or inter-

organisational level 

Economic  

feasibility analyses 
 

• Identifying benefit 

against investment 

expected from a project 
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Economic feasibility analyses 

Microeconomic 

methods 

Macroeconomic 

methods 

Static methods Dynamic methods 

Single period Multiple periods Asset 

based 

Interest  

based 
Interest  

based 

Cost 

compa-

rison 

Profit 

compa-

rison 

Profitability 

calcu-

lation 

Amorti-

zation 

calculation 

Net 

present 

value 

method 

Annuity 

method 

Final 

value 

method 

Effective 

interest 

rate 

method 

Internal 

interest 

rate 

method 

Value 

benefit 

analysis Cost 

effective-

ness 

analysis 

Cost 

benefit 

analysis 
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Efficiency comparisons 

Performance 

indicator 

comparison 

One 

dimensional 

Simple 

index 

values 

Non-parametric 

methods 

Index value 

comparison 

Efficiency 

frontier analysis 

Multi-

dimensional 

Index values of 

distance 

functions 

Parametric 

methods 
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Background and method 

• All the costs or inputs are measured in monetary units, but outputs are 

measured in non-monetary units  

• For the outputs, utility values are estimated, representing the non-monetary 

outputs, based on a self-defined weighted point system 

• Calculated utility values are compared with the costs in order to obtain a 

cost-effectiveness ratio 

• If several alternatives are compared, the project with the lowest cost-

effectiveness ratio should be chosen 

• Disadvantages:  

• Absence of an absolute statement about the advantage of an 

alternative  can only be used as a decision-making aid 

• Self definition of weights and points  subjectivity? 
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Use of cost effectiveness analysis in research 

Author(s) (Year) Topic of cost effectiveness analysis 

Wolf (2010) Street tunnels and systems to avoid accidents in 

Germany 

Mewes (2007) Water-protection measures by farmers in the Baltic 

Sea 

Böhm et al. (2002) Water-saving measures in Germany 

Wilhelm (2000) Agricultural environmental programmes in German 

federal states 

Fickermann et al. 

(2000) 

Schooling systems in the German federal state 

Mecklenburg Vorpommern 
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Background and method 

• All the costs or inputs and the outputs of a project are measured in 

monetary units  

• For the outputs, each effect needs to be identified and determined in 

monetary units (positive and negative) at different points in time 

• Determination of a discount rate and discounting of of inpus and outputs 

• Transparency given by monetarized outputs 

• Disadvantages:  

• Challenging data collection and monetarization of outputs 

• Very high time and effort needed 
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Use of cost benefit analysis in research 

Author(s) (Year) Topic of cost benefit analysis 

Fromm et al. (2015) E-Government services in German public 

administrations 

Klotz et al. (2014) Heating and energy systems in German housing 

Kaiser et al. (2013) Plan of a large shopping centre in a German city 

Dehn et al. (2008) Flood protection measures 

Roos (2002) Youth welfare service and impact on education, 

personal development and legal adherence 
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Background and method 

• Problems in the public sector:  

• More service delivery than goods production 

• In the absence of market prices for services, efficiency cannot be 

determined (objectively) 

• Examples: Cultural services, health care, childcare, water supply, 

educational institutions, police, etc. 

• Potential solution: Efficiency assessment by comparison (with the 

"best")  

• Data Envelopment Analysis (DEA) as a benchmarking instrument  

• Non-parametric determination of efficient frontier 

• Origin of the DEA: Basic model developed by Farrel (1957) and 

subsequently Charnes/Cooper/Rhodes (1978) (constant returns to 

scale = linear production function), extended by 

Banker/Charnes/Cooper (1984) (variable scale yields) 
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Graphical depiction 

 

Input 

Output 

Inefficiency 

FCRS 

FVRS 

FCRS: Constant returns to scale 

FVRS: Variable returns to scale 
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Exemplary application: Day care centers for children 

 

Input 

(Ressource 

consupmtion) 

Efficiency at the outcome level 

Output 

(Result) 

Outcome 

(Quality) Efficiency at the 

output level 

Effectiveness 

Glöckner/Mühlenkamp 2009, pp. 403 

• Personell 

• Building occupancy expenses 

• Costs for material 

• … 

• Day care placed provided 

• Density of day care centers 

• … 

• Family, 

• Education and 

• Integration policy 

goals 

• … 
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Exemplary application: Day care centers for children 

• Evaluation of the output - e.g. 

• Number of approved places 

• Setup density 

• "Satisfaction" / "Quality" 

• … 

 

• Manifestations of the unobservable variables to be described 

 

 

 

• DEA: Technique of linear programming for the determination of the  

               frontier function based on empirical data 

Different scale levels can be 

considered 
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Exemplary application: Day care centers for children 

Mean 

Mini-

mum 

Maxi- 

mum Std. dev. 

Input variable 

Total expenses (€) 95,057 630 1,366,697 178,682 

Output variable 

Density of day care 

centers per hectare 
0.05 0.00 0.44 0.06 

 Places provided 37.86 6.00 426.00 60.86 

Outcome variable 

Satisfaction 4.00 1.00 5.00 0.75 

Deskriptive statistics of an exemplary cluster 

Poller et al. (2015) 
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Exemplary application: Day care centers for children 

  Output only Output plus Outcome 

EE 

Constant rates 

of scale 

Variable rates 

of scale 

Constant rates 

of scale 2 

Variable rates 

of scale 2 

1 0.1414 0.4138 0.2397 0.4414 

2 0.4628 0.9629 1.0000 1.0000 

3 0.1477 0.5088 0.1477 0.5088 

:         

9 0.0677 0.0903 0.0677 0.0903 

10 0.1225 0.7319 0.1225 0.7319 

11 0.0435 0.0435 0.0435 0.0435 

:         

21 1.0000 1.0000 1.0000 1.0000 

22 0.2318 0.2318 0.2318 0.2318 

23 0.7887 1.0000 0.7887 1.0000 

:         

DEA in the exemplany cluster (Input minimization) 

Cluster Description: Municipalities in rural areas, area: 2.319 ha, inhabitants: 671 

Poller et al. (2015) 
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Critical appraisal of DEA 

• Virtual total output (outcome) to virtual total input 

• Production technology driven: DEA assumes identical production 

technology 

• Most efficient community (best observed example): Technically versus 

actually efficient production function 

• Meaningfulness generally increases in time comparison 
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Use of DEA in research 

Author(s) (Year) Topic of DEA 

Poller et al. (2015) Day care/ nursery schools in German municipalities 

Blaeschke/Haug 

(2014) 

Wasterwater disposal in German municipalities 

Warning (2005) Evening schools in the German federal state Hesse 

Paunescu (2004) Public vs. private schools in an international 

comparison 

Balmann/Czasch 

(2001) 

Public vs. private agricultral companies in the 

German federal state Brandenburg 
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Exercise 

In the federal state Mecklenburg-Vorpommern in Germany, eight different 

local authorities process objections of traffic offenders against fines. The 

office in Rostock handled 112 objections with 5 employees in 2019. For 

the remaining offices there is the following information: 
 

 

 

 

 

 

 

 

Office Employees Objections processed 

Wismar 4 82 

Stralsund 2 55 

Greifswald 7 145 

Bützow 6 95 

Güstrow 2 70 

Neubrandenburg 3 94 

Schwerin 5 130 
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Exercise: Task 

The office in Rostock wants to innovate its process of objection handling 

to become efficient. 

 

a) Calculate the productivity of each office to show whether a process 

innovation in Rostock is needed from an efficiency perspective. 

b) Use the concept of DEA to graphically illustrate how high the 

efficiency reserves are with input minimization under the assumption 

of constant and variable returns to scale.  

c) How many employees should the Rostock office employ at most in 

order to be considered efficient with the same output volume and 

assuming constant and variable economies of scale? To do this, 

use your graphical representation to give a mathematical solution. 

 

 

 

 

 

 



IV. Selected examples of 

     efficiency analyis 

      III. Data envelopment analysis 

© 2019 Summerschool InnPubServ 01.-08.09.2019 - Haustein/Lorson - Public sector efficiency measurement 33 

Exercise: Task a) Productivity assessment 

Office Input = 

Employees 

Output = 

Objections 

processed 

Productivity Productivity relative 

to highest 

productivity 

Wismar 4 82 

Stralsund 2 55 

Greifswald 7 145 

Bützow 6 95 

Güstrow 2 70 

Neubrandenburg 3 94 

Schwerin 5 130 

Rostock 5 112 
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Exercise: Task b) Graphical illustration of efficiency reserves 
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Exercise: Task c) Calculation of efficiency reserves (input minimization) 

Constant returns to scale 
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Exercise: Task c) Calculation of efficiency reserves (input minimization) 

Variable returns to scale 

 
y = m*x + n  Neubrandenburg = P1 (3; 94) Schwerin = P2 (5; 130) 
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Background and method 

• Parametric determination of efficient frontier by 

• Determining a production or cost function (e.g. Cobb Douglas 

function) in order to present the best possible input-output 

combinations and then 

• Comparing the public entities with the input-output combinations  

• Developed by Aigner, Lovell and Schmidt (1977) and Meeusen and Van den 

Broeck (1977) 

  

• The difference to DEA (see also next slide): 

• Function is econometrically estimated and not set up on the basis an 

optimization problem 

• Not only deviations below but also above the function can occur. 
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Differences between DEA and SFA 

Characteristic Data Envelopment 

Analysis (DEA) 

Stochastic Frontier 

Analysis (SFA) 

Parametric No Yes 

Stochastic No Yes 

Input quantities needed Yes Yes 

Output quantities needed Yes Yes 

Input values needed No Only for cost functions 

Output values needed No No 

Consideration of multiple inputs Yes Yes 

Consideration of multiple outputs Yes No 
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Graphical depiction 

 

Input 

Output 

Inefficiency 

SFA 

Statistical  

noise /error 
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Use of SFA in research 

Author(s) (Year) Topic of SFA 

Herr et al. (2010) Public vs. private hospitals in Germany 

Augurzky/Schmitz 

(2010) 

Hospitals in Germany over multiple years 

Kalb (2009) Local autorities in the German federal state Baden-

Württemberg 

Kriese (2008) Local autorities in the German federal state 

Sachsen 

Kempkes/Pohl (2006) Universities in German federal states 
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Critical appraisal of SFA 

• Consideration of statistical noise and external influences 

• Determination of the production function influences results 
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• Requirement for efficiency is an important driver for innovation 

• Efficiency assessment in the public sector can differ from private sector 

• High ratio of service delivery compared to goods production may require 

different methods 

• Cost benefit / Cost effectiveness analyses can indicate absolute efficiency 

• Efficiency frontier analyses allow for benchmarking with others 

• Data requirements need to be adhered 

 

Questions? Need for discussions? 

Thank you for your attention! 
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Prof. Dr. Peter Christoph Lorson 

Dr. Ellen Haustein 
 

Chair of Accounting, Management Control and Auditing 

 

Ulmenstr. 69 | 18057 Rostock | Germany  

Fon  +49(0)381 498-4418 | Fon +49(0) 498 4421 

peter.lorson@uni-rostock.de  | ellen.haustein@uni-rostock.de 

 

www.bwl.uni-rostock.de/institut/lehrstuehle/abwl-

unternehmensrechnung-und-controlling-prof-dr-peter-

christoph-lorson/ 

 

www.diepsam.uni-rostock.de 

www.empaci.uni-rostock.de   
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