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Abstract: In recent decades, much work has been done to facilitate the technical aspect of building 
renovation. However, the efforts made in housing renovation, especially in condominiums, are not 
sufficient to meet energy transition targets. In this specific type of building, the decision-making 
process is complex and is influenced by multiple factors. This study attempts to highlight the 
determining criteria that influence the renovation of a condominium. Obviously, technical and 
economic factors are important, but many sociological criteria also come into play. These criteria 
will be integrated into an analyzing tool which will be able to propose, in addition to the proper 
technical solution for renovation, the best accompaniment in the decision-making process. 
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1. Introduction 

France is committed to dividing its GHG (greenhouse gas) emissions by 4 (so-called “factor 4” 
target) by 2050. This priority appears increasingly in political discourse. Whereas, in the recent past, 
controlling our energy consumption was strongly advocated by the ecology party only, today it is a 
common denominator among almost all political parties. As the construction industry accounts for 
more than 43% of final energy consumption in France, taking action to reduce consumption in new 
constructions (RT 2005 then RT 2012) is a priority policy of the government. However, the effort 
cannot be restricted to new constructions: it is of primary importance to intensify the industry of 
building renovation [1,2]. A report from project ATHEBA [3] shows the low energy quality of 
buildings built during the “Thirty Glorious Years” of the post-war boom of 1945–1975, in which there 
were no regulatory obligations concerning power quality. 

The aim of this paper is to identify and classify the remaining barriers that hinder the renovation 
of buildings, and especially of condominium. 

2. Brakes and Levers Concerning Condominium Renovation 

In France, many programs have been set up to help the owners of individual houses to take the 
right decisions in thermal renovation. A lot of studies have been done in this field, and the number 
of efficient renovations is increasing. However, very few people work on condominiums, even 
though they represent a large proportion of housing in terms of surface area and their energy 
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consumption is far from negligible. In order draw maximum advantage from our study, we choose 
to focus on the condominiums: 

- A more complex and slower decision-making:  

The condominium is undoubtedly the type of housing for which the decision-making process is 
the most complex and depends on so many different factors. This is due to the number of participants 
in the decision-making process: the agent managing the condominium, the numerous owners, either 
occupants and non-occupants, and eventually tenants. This specific structure has a much slower and 
more uncertain [4] decision-making process and requires appropriate human management to 
successfully achieve the project [5]. 

This complex organization does not facilitate the decision-making process. In most cases, 
important decisions are taken at a general assembly (GA), which is held once a year. In addition, the 
law also regulates decision-making at these General Assemblies.  

Such cumbersome organization and decision-making complexities leave the co-owners with 
restricted initiative in the management of their own “property”. In his PhD, G. Brisepierre [6] 
mentions North-American condominiums, where decision-making is simplified (thanks to broad 
delegation of authority to the Condominium Council through elections, on the basis of detailed 
programs, decisions taken by a majority of owners and not depending on the number of units 
owned).  

- The complicated role of the management office:  

A large majority of condominium maintenance missions are entrusted to a professional manager 
who assists the syndicate of co-owners. The service is paid for by the latter to ensure the proper 
functioning of the condominium. The manager acts not only on technical aspects (maintenance 
management, work interviews), economic aspects (collection of fees, service providers) but also on 
legal aspects and, more particularly, on the respect of condominium rules. 

Because of the many roles that a professional management office should have, condominium 
managers are becoming less technical and more generalist, so as to handle legal and economic issues 
better. Therefore, they are not able to play the role of prescriptors for any thermal renovations.  

- The complexity of financial aids:  

If the financial aid system may seem complex for individuals, it is even more so for co-owners 
of condominiums. The occupants are involved in collective funding for the works regarding common 
areas, and individual funding for the works related to their own apartment (door and window 
replacements for example). Financial subsidies can be obtained from several organizations (ANAH, 
city, Eco PTZ, EEC, region, etc.) in different proportions for each occupant, with an individual part 
and a collective part [7]. Non-occupying owners present other specificities that trigger ever more 
particular situations. 

All these specific brakes on renovation bring out a need for support in several areas: the decision-
making process, the technical choices, and the financial aid, which are now identified by specialists 
but are still not subsidized enough. This duality between the time needed to finance and settle the 
projects and the difficulty in financing this long period itself makes the operations of restoration in a 
condominium very complex.  

However, all around France, a certain number of rehabilitations take place on condominiums. It 
must be possible to carry out an analysis of these achievements, and to highlight certain criteria that 
influence the success of a restoration.  

We also observed studies on condominiums that decided to pay for a renovation, and analyzed 
the determining factors. We correlated these studies with work by sociologists specializing in 
behavior and decision-making in terms of energy saving, and also with feedback from specialized 
research departments and renovation professionals. 
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The purpose here is to identify any variable (technical, economic, architectural, urban, or social), 
that helps a renovation project to move forward, in order to extract the most significant ones and 
compile them in a tool dedicated to the evaluation of the potential for success in future projects of 
condominium renovation.  

3. List and Possible Grouping of Criteria 

In the literature, there are many qualitative, statistical, or simply descriptive studies that 
examine the influence of social, economic and technical parameters on a building’s renovation. 
However, to our knowledge, none of them bring together all of these parameters, and none try to 
balance them by taking their relative importance into consideration. 

To allow more efficient comparison among parameters, we chose to group them into 5 main 
categories:  

- The functional quality and safety of the building  
- The economic potential of the occupants (and of the building) 
- The technical quality of the building 
- The sociological profile of the occupant 
- The urban and architectural potential of the building  

3.1. The Functional Quality and Safety of the Building 

For several years now, ADEME (the French Agency for the Environment and Energy Control) 
has been running the OPEN Program (Permanent Observatory of Energy improvement of housing), 
which evaluates the number and type of energy renovations in residential apartment buildings. This 
observatory also lists the motivations of the households to choose an energy renovation. 

In its 2015 report, ADEME stated that nearly 300,000 renovations were carried out (including 
simple renovation, and complete renovation). In nearly 50% of the energy saving restorations, the 
reduction of consumption and the energy bill was not mentioned by the occupants. Other studies 
converge towards these observations [8] and propose several levers of motivation to undertake 
renovation works:  

- Improvement of comfort (thermal—acoustic—humidity—comfort of use of the building) 
- Global improvement of living environment 
- Valorization of an estate’s assets 
- Replacement of decayed part of the building. 
- Adaptation of living environment to the evolution of the occupants’ needs (extensions, 

expansion). 

Those studies, which can be combined with the work of C. Wilson [9], show that improving 
comfort was a priority for most of the occupants. Our approach will be to detect condominiums that 
function poorly and that have a strong potential for improvement. The idea is that it will be easier to 
propose thermal renovation in the same package as works to improve comfort.  

3.2. Economic Potential of the Occupants (and of the Building) 

Most of the studies [10,11] and the feedback from professionals converge: one of the most 
important variables in a renovation project is the financial capacity of the owners. 

However, it would be reductive to look only at the financial capacity of the occupants to judge 
the maturity of a condominium for renovation. There are several levers to be activated, which make 
it possible to finance part of work for householders with low revenues. It is also very important to 
measure all the parameters to evaluate the restoration potential correctly. 
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3.3. Technical Quality of the Building 

The studies in the OPEN report [12] highlight variations of 1 to 5 between the cost of a small 
renovation and a complete renovation. This statistic can vary according to the initial state of the 
building in energy terms (a larger energy profit will be more expensive on average). So the state of 
the building is a capital parameter because it changes the costs, and the profitability of the work. 

3.4. Sociological Profile of the Occupants 

Social criteria are useful to select the condominiums that have a strong potential for restoration 
and also to determine the accompaniment strategy to be adopted. 

3.5. Urban and Architectural Potential of the Building 

Information about the building and its district are helpful in the accompaniment strategy to 
succeed in convincing the occupants. 

4. Towards the Definition of Maturity for Renovation 

In the preceding part, we highlighted a certain number of criteria that determine the potential 
success of the thermal restoration operation. By grouping these criteria in the same decision-making-
assistance tool, it will be possible to evaluate a condominium (or to compare it with other similar 
condominiums that have been renovated). We could then measure what we could call the “maturity 
rating” of a condominium, or its renovation potential. 

In the preceding parts, we have highlighted the fact that private companies, as well as public 
bodies, are not sufficiently interested in condominiums. We can hope that private sector investment 
and public allocations will be more focused on operations on condominiums with a good “maturity 
rating”, and then be able to finance this time of accompaniment. 

The aim of this evaluation is not to limit it to a rough analysis of a grade, or to be interested only 
in the condominiums that have a better grade than the fixed limit. The objective will rather be to use 
the data in order to deduce the best accompaniment strategies, according to the grades in main 
categories, or even of the one obtained for a precise criterion. 

5. Conclusions 

Through the identification and categorization of all the criteria mentioned, we have proposed a 
means of identifying the “maturity” of a condominium to undertake renovation works. 

However, our research does not take the relative importance of the criteria identified into 
account. The future model suggested does not highlight these differences of weight of each criterion 
and little work has been done on this subject. 

From our point of view, studying cases can guide us to highlight the criteria that are the most 
important. Only a statistical study on a large number of condominiums that made the choice to 
subscribe to a renovation could enable the actual weight of each criterion to be determined. However, 
gaining access to this kind of database is a long and tedious task. The work of P. Caputo [13] shows 
how hard it can be to access building databases. 

It will also be necessary to think about how possible it is for a user of the tool to find the data to 
fulfill these criteria. Unless the occupants can be met one by one (which takes time and money), it 
will be potentially complicated to obtain certain data (in particular certain social data, but also some 
given technical ones). Today, the French government is working on the creation of a complete 
database for all condominiums (via the condominium register: https://www.registre-
coproprietes.gouv.fr). This database, if it becomes accessible, could simplify some of the work of the 
user of the tool, and help him to obtain reliable results. 
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Lastly, the creators will not be able to come to each condominium to update the diagnostic 
software to its specific field study. Certain conflicts between individuals, or antagonisms can block 
restoration and such situations will never be detectable by computer tools, however powerful they 
may be. 
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