
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cultural heritage adaptive reuse: a Multicriteria DSS 



  

Act. 5.2 aims at enabling public administration to attract and integrate private 

resources in the rehabilitation of Cultural heritage. A Multi -Criteria Evaluation Tool 

will be elaborated in order to realize  ex-ante analysis on conditions, potentials, 

restrictions for rehabilitation projects .   
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Chapter 1 The scope and objectives of this report 
 

This REPORT is elaborated within the Workpackage 5 of the project Adrifort, (co funded by the EU under 

the framework of the Interreg IPA Adritic),with the scope to provide a methodology and a tool to support 

public administrations to plan the sustainable development of the cultural heritage, deciding uses and 

management patterns. 

The Adrifort project proposes a virtuous model of preservation and joint cross-border  management of the 

Network of the Adriatic Fortresses, as strategic Cultural Heritage (CH) for a sustainable socio-economic 

development of the area of the IPA Adriatic programme. In this perspective, the goal of the project is to 

improve the ability of the institution to manage the cultural heritage represented in this case by the System 

of Adriatic Fortress enhancing four main specifics and strategic aspects of the Fortresses heritage: their 

multilevel governance,  their socio-economic re-use; their budget constrains; their cross-border 

networking. 

ADRIFORT innovative character is represented by the operational response proposed to improve the ability 

of the institution to manage the cultural heritage  dealing  with these strategic factors:  

1) institutions KNOWLEDGE of cultural assets as key factors for development  proposing  innovative re-use 

patterns -not only related to tourist activities but able to face the intangible effect of the built cultural 

heritage on the territory; 

 2) PARTICIPATION and strengthening of the multi- level GOVERNANCE to increase AWARENESS of cultural 

heritage;  

3) Information and SERVICES to attract investors private capital; 3) CAPACITY and cross-border networking 

to improve the effectiveness of rehabilitation projects.  

 

In particular in order to “overcoming the budget constraints”1 that cultural heritage owners often face to 

maintain the asset and enhance related value, new creative management model and innovative scenarios 

have been planned, where public, private and local communities cooperates. On the other hand, it is 

necessary to support the decisional system when they are called to identify the cultural heritage uses.   

Identifying the compatible and the sustainable economic, social, cultural re-use of cultural heritage cannot 

leave out of consideration the complexity of the methodologies for cultural heritage conservation: the 

historic, aesthetic, architectural and artistic characteristics, as well as the public nature of the heritage 

make decisional process and the evaluation approach complex and rich of different variables and criteria. 

Furthermore cultural assets encompass also ethnic, anthropological, social values. 

The concept of cultural heritage sustainability addresses both the sustainability/compatibility of the 

material and formal transformation of the building and the sustainability of the new function therein. 

An adaptive re-use plan, attributing a new function to the cultural assets, requires transformation, 

consolidation, addition and/or removing of part of the asset itself: it also may vary  the strata of materials. 
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However the decision not to modify a cultural asset, in order to not change its consistence and historic 

characteristics, destabilizes the intrinsic value of the asset and can increase the risk of possible 

abandonment and subsequent the loss of the asset on the whole. 

SO far the search for the balance between impacting uses and risk of abandonment represents the 

challenge that decision makers are requested to find. 

 

 

 

  



Chapter 2 Appraisal and evaluation in the decision making process: a 

multicriteria approach  

2.1 Introduction  
Multi-Criteria Analysis (MCA) tool supports the decision making process, when multiple objectives have to 

be followed. The MCA is used to  support a wide variety of complex decision problems.  

Multi−criteria analysis (MCA) tools support comparison of e.g. different policy options on the basis of a set 

of criteria. “They are very effectively in supporting the assessment of and decision making on complex 

sustainability issues, because they can integrate a diversity of criteria in a multidimensional guise and they 

can be adapted to a large variety of contexts. The procedures and results obtained from MCA can be 

improved with the interaction of stakeholders. The robustness of an MCA result depends on the 

(un)certainty of the information feeding into the selected criteria, on the priorities given to the criteria (the 

weights or importance) and the extent to which these weights are commonly agreed upon by stakeholders. 

Sensitivity analysis can be used to check the robustness of the result for changes in scores and/or weights. 

Most computer programs that provide the use of one or more MCA methods also provide the use of 

sensitivity analysis.”2 

The literature on multi-criteria decision analysis models is extensive, some studies can be found on the  

process of structuring these models, with regards to cultural heritage sustainable reuse.  

Among those studies and experimental application, we find  the experimental model developed within the 

VILLAS project (co funded by the Eu in the framework of Interreg IIIB Cadses programme), by the Veneto 

Region and its partners, in particular the University of Trieste, responsible for the evaluation process 

development and pilot test in the Cadses regions. An interesting implementation and development of the 

Villas multiple criteria model has been developed by the Department of  Economics Ca’ Foscari University 

of Venice3 to evaluate the Sustainability of  Re-use of  Historic Buildings in Venice. The villas model " The 

model utilises the relevant parameters for the appraisal of sustainability, aggregated into three macro- 

indicators: intrinsic sustainability, context sustainability and economic-financial feasibility.” 

Structuring a MCA decisional models in real-world interventions is far from simple issue. “This is mainly due 

to the intrinsic complexity of the models, where several objectives have to be articulated, defined and 

measured by attributes. Furthermore, the definition of a set of alternatives to be evaluated is not always 

straightforward either, as decision makers may struggle to think creatively about the problem and consider 

innovative alternatives.”4 

This report provides guidance for Adrifort partners  on how to undertake and make the best use of the Wp5 

multi-criteria analysis (MCA) tool and how to use it for the appraisal of options for planning and other 

decisions related to cultural heritage enhancing programmes and Cultural assets sustainable reuse and 

adaptive reuse. 

The methodology proposed is described with a steps by steps approach and it is based on a range of 

techniques which can be of practical value to public decision makers and are increasingly being used in the 

cultural heritage planning and decisional process. 
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The Adrifort decisional tool is about techniques which do not necessarily rely on monetary valuations. 

“Public investments have for many years been appraised using procedures that take account both of 

impacts measured in monetary units, such as construction costs, time savings and reductions in accident 

costs, and of social and environmental impacts that may be quantified but not valued or assessed only in 

qualitative terms (such as impacts on landscape)”  MCA, based on qualitative valuations, “must not be seen 

as a short cut, nor as an easier technique. “The use of these techniques is in important ways more 

demanding of experience and good training than the use of Cost Effective Analysis, which generally uses 

market values, or of Cost Benefit Analysis, which also uses valuations of non-marketed quantities based on 

analysis which has already been completed elsewhere” 5.  

This report provides practical guidance on the application of Adrifort WP 5tool  in order to help project staff 

to advantage from the MCA application to cultural heritage.  

 

2.2 The decision making process  
The problem structuring is a fundamental step of the MCD decisional model, as well as the assessment of 

the pre-feasibility assessment of alternatives to be compared. 

There are two main problem structuring tasks faced by decision analysts when conducting MCA: 

-  defining the problem,  

- scoping participation of key stakeholders.  

These tasks are two ‘modes’ of problem structuring, between which the decision analyst is continually 

‘cycling’ during the early stages of an MCA. 

Given the significance of problem formulation in organisational decision making, it is important to take into 

account that the use of decision analytic structures are well suited to problem situations that are clearly 

defined. 

Often the definition of the problem,  is not given, but continually negotiated among members of the 

organisation before and during the planning and the decisional process. Decision making process applied to 

the development of a programme, a plan, a scenario or a project normally follows the sequence below. 

1. Identifying objectives 

2. Identifying the criteria to be used to compare the options  

3. Identifying options  

4. Scoring of the options  

5. Making choices 

 

- Identifying objectives and criteria  

Good decisions need clear objectives.  

These should be specific, measurable, agreed, realistic and time-dependent. It is sometimes useful to 

classify objectives according to their level, from the strategic policy  level to the specific planning and 
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detailed levels, including objectives directly linked to the outputs level, in the MCA objective are usually 

represented by a value tree. The tree represents the objectives that decision makers want to achieve.  

In many multi-criteria models, the value tree is composed of the overall/strategic  objective beaked down 

into operational objectives, which can be more easily used to assess the performances of decision 

alternatives.  

Two approaches have classically been suggested for structuring a value tree: top-down and bottom-up.  

The top-down approach is driven by the overall objective, which is then decomposed into objectives and 

the latter ones into sub-objectives and so on. The bottom-up approach is driven by the alternatives. In this 

case, the analyst would try to identify which attributes distinguish the alternatives and they would be 

included in the value tree.  

The criteria to be used to compare the options derives from  the objectives themselves: criteria should . 

reflect performance in meeting the objectives. Each criterion must be measurable, in the sense that it must 

be possible to assess, at least in a qualitative sense, how well a particular option is expected to perform in 

relation to the criterion. 

- Identifying options for achieving the objectives  

Once the objectives and the value tree are defined, the next stage is to identify options that may contribute 

to the achievement of these objectives. Options may range from broad policies, to development scenarios , 

to detailed plan or investment projects. 

Making choices  

The final stage of the decision making process is the actual choice of option, based on the prioritarization of 

the alternatives analysed and compared. 

 

 

  



Chapter 3 An overview of multi-criteria analysis techniques based on the 

Analytical Hierarchy Process 
 

Many methods have been proposed in the literature to approach multi criteria problems: they cover a wide 

range of quite distinct approaches (in contrast notably to CBA, which is a more unified body of techniques).  

“All MCA approaches make the options and their contribution to the different criteria explicit, and all 

require the exercise of judgement. They differ however in how they combine the data. Formal MCA 

techniques usually provide an explicit relative weighting system for the different criteria. The main role of 

the techniques is to deal with the difficulties that human decision-makers have been shown to have in 

handling large amounts of complex information in a consistent way. MCA techniques can be used to 

identify a single most preferred option, to rank options, to short-list a limited number of options for 

subsequent detailed appraisal, or simply to distinguish acceptable from unacceptable possibilities. As is 

clear from a growing literature, there are many MCA techniques and their number is still rising due to the 

followings: .  

- there are many different types of decision which fit the broad circumstances of MCA  

- the time available to undertake the analysis may vary  

-  the amount or nature of data available to support the analysis may vary  

-  the analytical skills of those supporting the decision may vary,  

- the administrative culture and requirements of organisations vary”. 6   

Among the variety of MCA techniques currently available, the Analytical Hierarchy Process   

“The Analytic Hierarchy Process (AHP) – as described by Saty-  is a theory of measurement through pairwise 

comparisons and relies on the judgements of experts to derive priority scales. It is these scales that 

measure intangibles in relative terms. The comparisons are made using a scale of absolute judgements that 

represents, how much more, one element dominates another with respect to a given attribute. The 

judgements may be inconsistent, and how to measure inconsistency and improve the judgements, when 

possible to obtain better consistency is a concern of the AHP. The derived priority scales are synthesised by 

multiplying them by the priority of their parent nodes and adding for all such nodes. 

To make a decision in an organised way to generate priorities we need to decompose the decision into the 

following steps.  

1 Define the problem and determine the kind of knowledge sought.  

2 Structure the decision hierarchy from the top with the goal of the decision, then the objectives from a 

broad perspective, through the intermediate levels (criteria on which subsequent elements depend) to the 

lowest level (which usually is a set of the alternatives).  

3 Construct a set of pairwise comparison matrices. Each element in an upper level is used to compare the 

elements in the level immediately below with respect to it.  

4 Use the priorities obtained from the comparisons to weigh the priorities in the level immediately below. 

Do this for every element. Then for each element in the level below add its weighed values and obtain its 
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overall or global priority. Continue this process of weighing and adding until the final priorities of the 

alternatives in the bottom most level are obtained. To make comparisons, we need a scale of numbers that 

indicates how many times more important or dominant one element is over another element with respect 

to the criterion or property with respect to which they are compared. 7  

 

The Table below  exhibits the scale.  
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Chapter 4 The multi criteria analysis model in the Adrifort project  
 

4.1 Remind the project scope  
 

The main objective of the Adrifort project is “the capitalisation and the start up of new  initiatives suitable 

to support the institutions in the building of a virtuous model of preservation and joint cross-border  

management of the Network of the Adriatic Fortresses as strategic Cultural Heritage (CH) for a sustainable 

socio-economic development of the area of the IPA Adriatic programme.  

On the base of the past experiences, of the specific context of the IPA Adriatic area and in coherence to its 

already started internal planned guidelines-as well as to the most relevant EU policy recommendations - the 

partnership agreed to strengthen the capacity of the institutions to preserve and manage this specific 

cultural heritage acting on 4 directions:  

1) start up of a renewed “governance and operative planning” of the Cultural Heritage en-powering on the 

expressed cultural values of the heritage, to the stimulus and the natural vocation of the local and European 

space, to the inclusion and to the active participation not only of the institutions, but also of the private 

sector and of the civil society;  

2) the operational reuse of the Fortresses, overtaking the vision of a passive preservation and management 

of the Cultural Heritage (that is to say on the mere preservation of the asset along the time) towards a 

further model capable to interpret the cultural heritage as endless source of positive dynamic externalities 

of social  economic and environmental order. These externalities  constitute not only the key for the re-

discovering of un-explored opportunities of the re-use of the heritage, but also of the sustainability and 

durability  in the long term of the same project initiatives of recovery of the Cultural Heritage by the 

institutions;  

3) facing the budget constraint for the recovery of the Cultural Heritage, proposing new management 

models, looking in a systematic and programmatic way to the combination of the local and National 

resources, and the initiatives in PPP and for the Europeans funds;  

4) the overtaking of a local conservation/preservation/promotion of the CH looking to the opportunities of 

an action of cooperation and trans-national networking also through the utilization of the ICT. It follows 

that it is pivotal to work jointly in order to strengthen the capacity and the ability of the institutions to tackle 

these criticalities that features not only the specific heritage of the fortresses, but also the whole existent 

cultural heritage in the entire area of the IPA Adriatic programme: in this perspective the Project is an 

interesting and a relevant initiative suitable to launch effective ideas and solutions totally transferable and 

applicable in other context and typologies of cultural heritage of the Adriatic.  

Strengthen the capacity of the institutions to perform such a model of preservation and management of the 

Cultural Heritage means to intervene both in the set up of an “institutional framework” arranged to invest 

in that direction, both in the determination and application of new schemes and of new policy strategies 

and also of innovative operational financial- technical tools of support.” 

Considering cultural values as a territorial sustainable growth factor and as a key resource for development, 

specific project objectives have been defined, taking into account the problems addressed:  



1) To include cultural heritage and values into 02/11/2011 20:17:36 2°ord./0174/0 Page 2 of territorial 

development strategies by defining a creative model of cultural marketing and governance, based on 

heritage knowledge, on territorial potentiality and on experimental pilot actions, with the final aim of 

attracting investments;  

2) To place heritage at the heart of communities rehabilitation initiatives and explaining how cultural value 

and heritage revitalization could represent in terms of local development driving force; 

3) To improve information and services towards potential investors by proposing cultural pilot sites as 

candidates for funding, by creating an innovative virtual showcase of assets liable to reuse and by involving 

stakeholders in real process of co-planning;  

4) To improve administrative, technical and political capacity, ensuring the project sustainability in the long 

run, when a Cross-border Laboratory Network will be operative to manage and to capitalize project outputs 

and results. 

Furthermore in the Adrifort project, within the Work package 5, a multicriteria model is elaborated to 

support the decision makers to find the balance between the impact of reuse project/plan and the 

abandonment of the assets and to find the best adaptive reuse scenario/plan. 

As stated in the Wp5 of the project:  “The present economic crisis calls for innovative funding mechanisms 

to support sustainable urban development, in particular regarding cultural heritage assets. In the coming 

years, against the backdrop of severely constrained government finance, European countries will need to 

foster an efficient integration of all the different sources of funding, on the one hand, and for greater 

contributions from private finance, on the other. Wp5 deals with such expectations, trying to build up cross-

border exchange and cooperation on innovative ways to integrate – when possible – different forms of EU 

funds, with national/local funds and private investments. WP5 develops strategies, procedures and financial 

schemes for a better valorization of fortified heritage in connection with natural resources and with the 

perspective to become catalyst for the restoration of other heritage places. A specific focus is dedicate to 

the application of PPP schemes to fortified heritage.”8 
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4.2 The evaluation approach  
 

The World Heritage Convention [9], identifies cultural heritage both as  single monuments, such as 

architectural works, works of monumental sculpture and painting, as well as groups of buildings and sites, 

considering for example areas including archaeological sites. Successively the definition of cultural heritage 

has been enlarged : it includes also territorial systems, landscapes, itineraries and intangible heritage.  

As a consequence, the  environment where cultural asset is situated c become an integral part of the 

cultural  value itself.  

Elaborating an evaluation tool to support decision making process to identifying the most acceptable 

economic use for  cultural heritage, it is necessary to consider the public and social  dimension of cultural 

goods value. Indeed the Total Economic Value paradigm, should be addressed through two macro-

categories: the use value and the nonuse value:  

- the value use directely linked to the benefits of the consumers or the owners, 

- the non-use value, referring to the indirect utility that the consumers perceive as a consequence of 

heritage conservation for themselves and for the future generation value 9.  

In this context, decision problems on cultural heritage  can benefit form a multicriteria approach.  

 

Actually, the sustainable development has become a goal for all European countries seeking to balance the 

health of the environment with the health of the economy, in the case seeking to balance cultural value 

conservation and economic efficient uses.  

The built environment and the cultural heritage in particular “provides a footnote to our histories, helping 

to identify our places. Historic buildings give us a glimpse of our past and lend character to our 

communities as well as serving practical purposes now. In the pursuit of sustainable development, 

communities have much to gain from adaptively reusing historic buildings. 

The adaptive reuse of a historic building should have minimal impact on the heritage significance of the 

building and its setting. Decision makers and developers should gain an understanding of why the building 

has heritage status, and then pursue development that is sympathetic to the building to give it a new 

purpose. Adaptive reuse is self-defeating if it fails to protect the building’s heritage values. The most 

successful built heritage adaptive reuse projects are those that best respect and retain the building’s 

heritage significance and add a contemporary layer that provides value for the future. Sometimes, adaptive 

reuse is the only way that the building’s fabric will be properly cared for, revealed or interpreted, while 

making better use of the building itself. Where a building can no longer function with its original use, a new 

use through adaptation may be the only way to preserve its heritage significance”10.  

Adaptive reuse of historic buildings can be considered an essential component of sustainable development. 
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Successful rehabilitation projects need a strategy to maximize different finance channels: private, 

local/national and to improving institutional capacity in identifying and integrating all resources available 

for intervention on Heritage conservation and management. 

This requires a steps towards a process able to enabling public administration to attract and integrate 

private resources in the rehabilitation of Cultural heritage and to efficiently deal with  the project 

preparation phase. A Multi-Criteria Evaluation Tool can support this process both during the  ex-ante 

analysis on conditions, potentials, restrictions for rehabilitation projects and the ex post evaluation of 

impacts and effects.  

When you are dealing with cultural assets development plan, you are supposed: 

 to define the most compatible plan able to conserve/enhance the historic, artistic and cultural 

values,  

 to ensure the economic feasibility in the long run  

 to reach a high social acceptance of the proposed use of the asset. 

In other terms, the evaluation problem faces:  

 compatibility and feasibility issues; 

 relevance and sustainability issues. 

 

4.2 The stages of the Adrifort  multi-criteria tool  
 

The Adrifort multicriteria tool has been developed adopting the Analytic Hierarchy Process AHP method 

and then tested on some pilot cases. The AHP can be very useful in reaching a likely result which can satisfy 

the decision makers as it can be applied to improve the decision making with a more systematic and logical 

approach, following the steps below.  

0     Establishing  the decisional context  

1. Definition  of the specific objective/goal taking into account the territorial and the socio-economic 

context and perspective; 

2. Identification of the criteria and the subcriteria  to understand if the objective can be 

reached/identify the criteria to assess the consequence of each option/organizing the criteria by 

clustering them/weighting the criteria and sub criteria (if any) by:  

a. making a pairwise comparison of elements in each group comparing  CRITERIA and sub 

criteria in respect of the objective  

b. calculating weight and consistency ratio for each criteria and subcriteria  

c. in case of more than 1 expert filling in the pairwise comparison matrix, calculating the 

average weights to aggregate opinions.        

3. Identification of the options (alternative) to be appraised, (on the basis of good practices 

benchmark and a pre-feasibility check  

4. Scoring of options performances  

5. Elaborating the sensitive analysis. 



 

Step 1 Identifying objectives/goals 

This step is the very crucial point of the decisional process. First it is important to identify the perspective, 

as objectives changes form the short period to the long term. Adaptive reuse plans require more often a 

long term horizon than a short term, especially when the object of the plan is a cultural asset. 

The objective in this case can go beyond the simple need to preserve the asset: it can be found in the 

surrounding landscape, in the social dimension or in the territorial and economic trends. It can derive from 

the collective expectations or can be a top down decision.  

Objectives are “statements of something that one desires to achieve”11. Objectives depend on the problem 

to be faced, the cultural assets characteristics and value, on the actors involved in the decision process, and 

on the environment in which the decision process takes place.12  

Actually different uses determine different impacts and effects on communities, the economy  and the 

environment. Formulate the project objective could be time consuming and can require a participatory 

process. By the end the objective must be: concrete, measurable, achievable. 

Objectives have to be defined by decision makers and shared with the evaluation experts. They can be, for 

example (the list is not to be considered comprehensive neither compulsory, but as suggestions): 

- Territorial related  

o To rank options on the basis of their capacities to fulfil territorial development goals (can 

tourist, or industrial, or creative industries, …)  

- Social related  

o Selecting the option able to satisfy all interested parties  with the conservation strategy 

o To rank options on the basis of their capacities to fulfil social development goals (related 

for example to education goal, third sectors development, communities recreational plan, 

…) 

- Environmental related  

o Selecting the option generating the less environmental impacts on the surrounding 

environment   

- Technological related, such as:  

o Selecting the option able to better integrating energy saving technologies and renewable 

energy with respect to the cultural and architectural aspects of historical buildings; 

o  

- Financial  related  

o To rank developments plans on the basis of their capacity to produce incomes  

Step 2  Identification of criteria and related weights 

 

Criteria and alternatives are crucial and  to form AHP-based model for cultural conservation. In brief, they 

mean all kinds of factors to bring about a result for cultural heritage conservation. Different people have 
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different opinions on them, whether inner or external, natural or artificial, social or individual, professional 

or nonprofessional.  

 Common Criteria that can be taken into account, to evaluate adaptive reuse alternatives for a cultural 

asset can be for example : 

o Conservation ·Restoration 

o Social consciousness · 

o social acceptances 

o Conservation law · 

o Conservation policy · 

o Conservation of historic features · 

o integration with the territorial context 

o environmental impacts  

o conservation of historic value 

o reversibility of the intervention  

o versatility of the intervention 

 

 

 

More specific criteria linked to the specific objectives need a deeper analysis. In the case of tourist 

development goal they can include: capacity to attract visitors, possibility to organise events …. 

The above identified factors can be  considered as the relevant criteria and alternatives and can be used to 

formulate an appropriate AHP model for making a satisfying cultural heritage conservation strategy. 

The decision problem structure can be represented by the following tree diagram, which is the hierarchy  

AHP model made of  the goal, criteria and the options. 

The objective/goal, which is placed on the first level as shown in figure, is to express the conservation 

system aim and its overall satisfaction. 

The second level of the hierarchy is occupied by the criteria and sub-criteria (if foreseen) defined to achieve 

the goal. 



The lowest level of the hierarchy consists of the options, namely the different adaptive reuse plan or 

different conservation plan. In general, they are the major factors which influence the efficiency of 

conservation in a direct or indirect way. 

The AHP model helps to identify the rating scheme and determine the strategy priority weights to select 

the best one. 

 

 

Step 2.a ,b,c  Criteria weight 

This step consist of  collecting pairwise comparisons to the criteria and alternatives in the AHP model.  

A panel of expert should be orgasnize and experts are invited to assign judgments in each  pairwise criteria 

comparison, which would be translated into the corresponding pairwise comparison judgment matrices 

PCJM. Comparison matrices consisting of all the criteria are designed and used to collect the pairwise 

comparison judgments from those being invited. Experts  gave the pairewise comparison judgments of all 

criteria pairs and alternatives that have the same criteria in the second and third level. The pairwise 

comparison judgments are made with respect to attributes of one level of hierarchy given the attribute of 

next higher level of hierarchy. The results collected from the data are used to form the corresponding 

pairwise comparison judgment matrices（PCJMs） for determining the normalized weights. 

 

GOAL goal: ……

CRITERIA 1 ……….. 2 ………….. 3 …………… 4 ……………. 5 ………….

SUBCRITERIA 1,1 …….. 2,1 ….. 3,1 ………….. 4,1 …………….. 5,1 …………..

1,2 ………….. 2,2 ……………… 3,2 …………… 4,2 …………… 5,2 …………….

1,3 ………….. 2,3 …………… 3,3 ……………. 4,3 …………… 5,3 ………………

1,4 ……… 2,4 …………… 3,4 …………….. 4,4 ……………… 5,4 ……………….

1,5  ……… 2,5 ……………. 3,5 ……………. 4,5 ……………. 5,5 ……………….

OPTIONS

alternative Zero

do nothing alternative A alternative B alternative N alternative N+1



 

 

 

Obtained the corresponding pairwise comparison judgment matrices; each of these matrices is then 

translated into the corresponding largest eigenvalue problem and is solved to find the normalized and 

priority weights for each criterion. With the sum-approach , we can determine the normalized priority 

weights. Then we should calculate the consistency ratio (CR) of each PCJM, which should be compared with 

the rule-of-thumb value of C.R(RCR). If the calculated CR is well below the corresponding RCR, it clearly 

implies that the expert decision maker is consistent in assigning pairwise comparison judgments. 

Otherwise, the PCJMs are invalid and should be reassigned by the decision maker.  

 

Step 3 Identification of options 

 

The benchmark and the comparative analysis of successful cases of adaptive reuse plans of buildings similar 

to the Adrifort fortifications, can help the identification of options; the understanding of what has been 

done, how and which is the context where it has been possible allows a better design of options. 

The benchmark can help the understanding of what is technically feasible, environmentally compatible and 

historically respectful, as well as, of what is economically sustainable. 

Looking at best cases, can help decision makers, planners and developers to identify potential scenarios.  

A Technical Information Paper (TIP), can be arranged to  

- provide information on the intrinsic characteristics of the comparable (before and after the 

adaptive intervention) , 

- provide information on the context where the comparable is located, 

- provide additional detail (if available) on matters that influenced the adaptive reuse process of 

the comparable.  

The report X of Adrifort project discussed sustainability issues and investigates good practices:  

make a pairwise comparison of elements in each group comparing  CRITERIA and sub criteria in respect of the objective 

calculate weight and consistency ratio for each criteria and subcriteria

1 ……….. 2 ………….. 3 ……………4 ……………. 5 ………….

1 ……….. 1,00

2 ………….. #DIV/0! 1,00

3 …………… #DIV/0! #DIV/0! 1,00

4 ……………. #DIV/0! #DIV/0! #DIV/0! 1,00

5 …………. #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1,00

SUM #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1,00

NORMALIZING THE MATRIX 

TOTAL AVERAGE consistency 

1 ……….. 2 ………….. 3 ……………4 ……………. 5 ………….

1 ……….. #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0,00 #DIV/0! #DIV/0! #VALORE!

2 ………….. #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0,00 #DIV/0! #DIV/0! #DIV/0!

3 …………… #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0,00 #DIV/0! #DIV/0! #DIV/0!

4 ……………. #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0,00 #DIV/0! #DIV/0! #DIV/0!

5 …………. #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1,00 #DIV/0! #DIV/0! #DIV/0!

DETERMINE THE WEIGHTS

1 ……….. #DIV/0!

2 ………….. #DIV/0!

3 …………… #DIV/0!

4 ……………. #DIV/0!

5 …………. #DIV/0!

compare CRITERIA  in respect of the goal and determine the weight of each criteria 

GOAL criteria 

criteria 

cr
it

er
ia

 

GOAL 

goal: ……

GOAL 

goal: ……

cr
it

er
ia

 

goal: ……

cr
it

er
ia

 



- “New Dutch Waterline has a completely different use. It is an exceptional leisure area where 

history can be experienced. Some fortresses have been converted into restaurants or B&B’s. 

Parties and conferences are hosted in others. The Fortress of Altena has become THE leisure 

venue of the region. After a thorough restoration the fortress has recovered from years of 

neglect. Leisure, nature and history are being combined in a subtle and harmonious manner. 

There is a restaurant, a shop specialised in local products and over one hundred different types 

of water as well as an information centre for tourists. It is a starting point for walking, cycling 

and canoeing along specially designed routes in this region. For the New Dutch Waterline 

sustainability is of the utmost importance to maintain our fortresses, today and in the future 

- Fort Altena  is used for weddings and partiesort Altena. Loods K is a sort of military garage and 

was built during the cold was,  a different time period as the fortress was built. It doesn’t feel 

like a part of the fortress but it plays an important part in history. It has his own layer in history 

and has a beauty of its own, because of its function. The true beauty is in the roof, and the 

doors.  Changes the architects made: • Reorganisation of how people are seated. In de new 

design people will face the fortress and not the wall(as it was).  • Reduce energy consumption. 

Isolation is installed in 2011, but is not at his optimum. The architects included various 

solutions.  • • Even when doors are closed we wanted tonnage skylight. So Glass doors were 

added.  Use of curtains and multiple ways to place them. Flexible environment and tools eg the 

Wardrobe. 

- ……. 

Among the best cases investigated we have also:  

o CAP ROCAT Palma de Maiorca (ES) > adaptive reuse: Hotel  

o Fortress-of-Franzensfeste (IT) > adaptive reuse: Museum 

o Fort Monostor (H) > adaptive reuse: cultural event social exploitation   

o Santa Marta complex in Verona  (IT) > adaptive reuse: University  

o Rapina barn (Estonia) > adaptive reuse: creative industries premise 

o Lisbon fortress (P) > adaptive reuse: cultural visit  

 

hotel /restaurants museum  

cultural social 

fruition educational center

creative industries 

or associations only visit

p
ic

tu
re

s

scenario 1 scenario 2 scenario 3 scenario 4 scenario 5 scenario 6

place

CAP ROCAT Palma 

de Maiorca (ES)

Fortress-of-

Franzensfeste (IT) Fort Monostor (H) 

Verona University 

(IT)

Rapina barn 

(Estonia) Lisbon fortress (P) 

Good Practices table



Step 4 Scoring the options 

To compare options, after having checked the technical feasibility, a performance matrix is created to 

evaluate how much each option is able to fulfil the criteria. Considering the criteria have different weights 

the performance value is multiplied for the criteria weight. Results are summed to provide a performance 

ranking among the options. 

The table below show a performance matrix taking into account criteria, while the second  table below 

show a performance matrix related to both criteria and subcriteria levels.  

 

 

 

 

Step 5  sensitive analysis   

A sensitive analysis is finally developed to understand how much can change the result if a criteria weight 

or a performance value changes a little bit. 

  

criteria P w r P w r P w r P w r P w r P w r 

1 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

2 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

3 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

4 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

5 #DIV/0! #DIV/0! #DIV/0! #DIV/0!

0,00 0,00 0,00 0,00 0,00 0,00

p insert a value from 0 to 100 (0= not feasible; 1= lowest performance ; 100= best performance 

w  weights deriving form pairwise matrix and experts average assessement 

r p X w

LEGEND and istruction 

performance value

characteristics weights 

performace result 

performance matrix

option 1 option 2 option 3 option 4 option 5 option 6

criteria

sub

criteria P w r P w r P w r P w r P w r P w r 

1 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%

1,1 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

1,2 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

1,3 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

1,4 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

1,5 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

0,00 0,00 0,00 0,00 0,00 0,00

2 0,00%

2,1 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

2,2 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

2,3 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

2,4 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

2,5 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

0,00 0,00 0,00 0,00 0,00 0,00

3 0,00%

3,1 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

3,2 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

3,3 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

3,4 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

3,5 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

0,00 0,00 0,00 0,00 0,00 0,00

4 0,00%

4,1 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

4,2 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

4,3 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

4,4 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

4,5 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

0,00 0,00 0,00 0,00 0,00 0,00

5 0,00%

5,1 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

5,2 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

5,3 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

5,4 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

5,5 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00 0,00% 0,00

0,00 0,00 0,00 0,00 0,00 0,00

0,00 0,00 0,00 0,00 0,00 0,00

insert a value from 0 to 100 (0= not feasible; 1= lowest performance ; 100= best performance 

 weights deriving form pairwise matrix and experts average assessement 

p X w

w

r

performance value

characteristics weights 

performace result 

performance matrix 

LEGEND and istruction 

p

plan 6plan 1 plan 2 plan 3 plan 4 plan 5



Chapter 5 Case study 
 

The main objective of this study is to test the adrifort MCDM model on the criteria for decision 

making, to assess Forte Marghera (FM)conservation/sustainable use decision making.  

To this end, the Adrifort MCDM framework has been  developed using the analytic hierarchy process 

(AHP). 

Conservation of built cultural heritage, like Forte Marghera (FM) , may have essential factors in the 

long-term quality of the urban context. Yet, it has never been an easy task to conserve built cultural 

heritage, especially in developed urban areas.  

 

 

FM heritage conservation  has been confronted with challenges due to economic forces land 

management policy, environmental issues, cultural value  and social acceptance of any potential  

and compatible choice of development. Actually heritage conservation is by no means an 

inexpensive exercise: the cost of restoring a historic building can reach tens of millions, and the 

annual maintenance cost can also be substantial. The crux of the impasse lays in the different 

perceptions of the project stakeholders and of the community towards the relative importance of 

different decision-making criteria. Indeed, many challenges of this kind associated with built 

heritage conservation can be modelled as multi-criteria decision making (MCDM). The main 

objective of this study is to present an MCDM model on the criteria for decision making, which can 

have many applications in heritage conservation decision making. .13 

                                                           

13
 YungYau Multi-criteria decision making for urban built heritage conservation: application of the analytic hierarchy process 



Using the MCDA framework, 10 local professionals (environment, architecture, economy, landscape, 

social, …) were interviewed to express their views on the relative importance of the decision 

criteria. It is contended that the AHP provides a scientific approach to the quantification of the 

relative importance of various decision-influencing criteria. In addition, the use of the AHP will help 

the government and community identify projects with the best potential to deliver satisfactory 

outcomes in a project selection process that is not based simply on the highest bid. 

….. 

 

                                                                                                                                                                                                 
 


