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Structure of paper

• Literature review and gaps of research

• Problem

• Objectives

• Methodology

• Results and suggestions



Literature review



Literature review



Problem

• Municipal assets can be divided into economic and social infrastructure (see Figure). The buildings of the

economic infrastructure are mostly managed by companies and buildings of social infrastructure is the concern of

municipalities.



The aim and objectives

The aim of research is to analyze the possibilities of assessing the end-use efficiency of a building by

applying sustainability criteria (political, economic, social and environmental) and multi-criteria methods.
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Research steps



Stakeholders MCDA

Sustainability categories



Research methods



Algorithm for the
assessment of
alternatives applied
in case study



Team of experts
The expert’s role in this Delphi study was to decide on a set of criteria that should be relevant and universal for

application in other cases. Ten experts (see Table) of experienced and knowledgeable people from Vilnius Municipality

and from academic institutions were selected for the panel. Experts were required to have: knowledge and experience

in field of buildings’ management, performed research on a national and international level, various analyses in the

facilities management field, participated in international projects, and performed consultancies and expertizes on

building use and construction. During the evaluation process, the main criteria for selection was that candidates had to

have 5 or more years of experience in buildings management and masters’ degree or higher). Participation in

international activities was desirable but not an obligatory condition.



Delphi study steps for the selection of criteria 
and assessment of criteria weights

1. Formulation of problem
2. Appointment of Expert 

panel
3. Selection of Facilitator 4. Formulation of problem

Municipality Municipality Municipality Municipality, Expert panel

8. Second round of Delphi 

study. Step 1 – Discussion 

on derivative criteria

Expert panel

7. First round of Delphi 

study. Step 2 – The initial 

set of criteria

Expert panel

6. First round of Delphi 

study. Step 1 – Discussion 

on initial set of criteria

Municipality, Expert panel

5. Exchange of opinions on 

problem and in-depth 

analysis of criteria

Municipality, Expert panel

9. Second round of Delphi 

study. Step 2 – Calculated 

values of derivative criteria

Expert panel

10. Third round of Delphi 

study. Step 1 – Discussion 

on methods for the 

determination of weights

Expert panel

Initial data for multi-criteria 

analysis

11. Third round of Delphi 

study. Step 2 – Weights of 

criteria

Expert panel



Atlernatives

• Based on object-related information, the panel of experts selected the group of building for analysis and 

assessment of end-use efficiency. The five buildings used for the cultural purpose selected.

Building 1 Building 2 Building 3 Building 4 Building 5



Set of criteria



Set of criteria (continued)



Significances of criteria for different
types of buildings

Significances of criteria for assessment of end-use efficiency of commercial and 

industrial buildings 

Significances of criteria for assessment of end-use efficiency of health 

care buildings 

Significances of criteria for assessment of end-use efficiency of buildings used for the 

purpose of education, sports, culture and crafts 

Significances of criteria for assessment of end-use efficiency of buildings used for the 

purpose of social services, charity, support, communities and religious communities

Group of criteria Criteria Significances

I. Strategic (political) 0,3

II. Economic criteria 0,1

III. Social criteria 0,5

IV. Environmental criteria 0,1



Buildings‘ end-use efficiency assessment model



Initial data for assessment



Analysis of initial data

Comparative analysis of object related indicators: (a) – benefit-cost ratios (BCR); (b) – number of service 

users; (c) – the part of service provided free of charge; (d) – energy consumption for lighting, heating and hot 

water preparation.

(a) (b)

(c) (d)



Derivative indicators



Priority orders

A4≻A1≻A2≻A5≻A3

A4≻A1≻A2≻A5≻A3



Concluding remarks

• An original model was proposed for asset efficiency assessment. This model evaluates different environmental

factors. Important attention is paid to the economic efficiency of the property and to ensuring social needs.

The novelty of proposed model strengthened by the inclusion of social benefits and possible social losses as

are very important factors. For example, the importance of the object in assessed through potential social

welfare losses (e.g. a library is closed/unused - property no longer used for social purposes). Or, premises for

seniors' hobbies and leisure may not be used effectively, but social benefits are high. These criteria depicted in

the proposed model and used in case study.

• The study revealed that it is rational to use multi-criteria methods to assess the end-use efficiency of buildings.

Multiple criteria decision aiding methods give the possibility to improve the assessment process. The proposed

approach enables fast and simple assessment. The proposed model is versatile and therefore can be applied

for different cases.

• In future research the results will be verified applying other methods (e.g. CoCoSo-F method).
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