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Abstract: This article focuses on the relevance of a digital approach as BIM in the particularly dynamic 
and diversified renovation sector, mainly driven by micro enterprises (μEnt). The state of the art shows 
that few scientific references are devoted to this subject and that the technologies and tools available, 
which are often very costly, have not demonstrated their profitability (and feasibility) for this business 
typology. An extensive literature review is used to define the scope and terms of the field of renovation. 
It demonstrates the areas of interest for a BIM approach and highlights some gaps that should be filled 
with future works. It is necessary to better map the different observable renovation processes, as well as 
adapt or develop an appropriate BIM maturity measurement tool for this renovation sector and for μEnt. 
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1 INTRODUCTION 

The renovation sector is very active throughout the world, 
especially in France, partly because of its building stocks. 
According to the General Commission for Sustainable De-
velopment, in 2001, 77.5% of French habitats were individu-
al houses, and 55% of primary residences are over 40 years 
old (FNAIM, 2014). This study is therefore focused primarily 
on this particular geographical area, since the renovation 
market accounts for an annual volume of business of nearly 
75 billion Euros (FFB, 2016), 60% of which is generated by 
companies with fewer than 20 employees. Most of them have 
fewer than 10 employees and an annual turnover under €2 
million and are called μEnt in accordance with the Europeen 
commission (2003, secs 36-41). The profession, however, has 
encountered some challenges in recent years. The economic 
situation in the past 8 years has led to an increased number of 
construction business failures. The annual bankruptcy level in 
France has now stabilized at around 15,000 (INSEE, 2016), 
representing an increment of 50% as compared to cessations 
of activities observed between 1990 and 2005. In response to 
these challenges and in order to boost the industry’s produc-
tivity index (-10% for construction between 1995 and 2014, 
compared to +95% for manufacturing activities, according to 
INSEE and highlighted by the McKinsey report (2014)), 
major groups are reacting to, and are actively engaged in, 
digitizing their activities to increase interoperability. The 
technology behind this is known as BIM. Based on the scien-
tific literature, this acronym may take several directions 
(Succar, 2009). BIM, according to the worldwide authority 
(http://buildingsmart.org/) means "Building Information 
Modelling" and stands for “a digital representation of physi-
cal and functional characteristics of a facility. A BIM is a 
shared knowledge resource for information about a facility 
forming a reliable basis for decisions during its life-cycle; 
defined as existing from earliest conception to demolition”. 
In this article, it is of interest to ask whether this transition to 
BIM (with the organizational changes it engenders) is 

adapted and used today to support or enhance activities and 
customer satisfaction during renovation works. In this con-
text, the remarks of Gholami et al. (2013), that the digital 
model has a reassuring and engaging side, is already an ar-
gument for developing and maintaining business. The present 
article will check how and to what extent BIM has been able 
to benefit the renovation sector. After recalling and defining 
the vocabulary of this sector in Section 2, Section 3 will pro-
pose a literature review on renovation in relationship to BIM 
and μEnt. Section 4 will discuss a scientific issue and Section 
5 will conclude. 

2 SCOPE, CHALLENGES AND VOCABULARY     
APPLICABLE TO THE STUDY 

The scientific literature and building industry use different 
concepts and terms to discuss the renovation of a building. 
This generic term, in reality, encompasses many areas and 
has many levels of action. To clarify this analysis and pre-
cisely define the boundary of the study, semantic references 
and actual data are needed. 
 

2.1 Vocabulary in use in France 
 

According to the French Building Federation, each year in 
France, the construction sector represents 124 billion Euros. 
This production is divided into two categories, namely new 
building (40%), and renovation (60%), which is of particular 
interest in this study. As it is intended that later work will be 
done with French companies, a significant part of the study is 
based on the French Guide de valorisation du patrimoine 
rural published by the Ministère de l’agriculture et de la 
pêche, (2001). This book about the basis of the conservation 
of historic building in France, clarifies certain practices and 
scopes such as rehabilitation, restoration, renovation, con-
serving or preservation. Moreover, these notions can be 
completed by contributions from standards, like (AFNOR, 
2007), that explain actions such as upgrading as  to modify 
or improve, taking into account technological advances, 
while AFNOR (2010) considers Improving to represent all 
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the technical, administrative and management required to 
improve the reliability of a property without changing its 
function. Troubleshooting, Repair, Maintenance or Facility 
Management is considered outside the scope of our study. 
 

2.2 A scientific vision 
 

An analysis of more than two hundred scientific or industrial 
references shows that it is more complicated to find an “in-
ternational” consensus for the scope and the meaning of these 
different concepts. The majority of previous works are im-
plemented at a European level through the European Com-
mittee for Standardization, (2011) or outlined in international 
standards (ISO, 2010). For plastic pipe systems, for example 
(ISO, 2013), renovation is related to improvement and reha-
bilitation to restoring or improvement. The definitions in use 
in France are similar to those used by Rosenfeld & Shohet 
(1999). However, they point out that there is a significant 
overlap between concepts. Other studies by Teo & Lin (2011) 
connect the various words to the degree of obsolescence of 
the construction, which do not correspond to the definitions 
previously found (2.1). Refurbishment, for instance, is con-
sidered a performance enhancement, whereas it stands for 
renovation and redecoration in the Oxford Dictionary (2013). 
Finally, the notion of retrofit used in scientific publications is 
used in standards for seismic applications, as an action to put 
a building into the same functional state as it was before 
damage. However, Georgiou et al. (2014) or Charalambos & 
Dimitrios (2014), in a seismic context, use the term rehabili-
tation, while Menzel & Scherer (2010) use the word repair. 
Therefore, there are sometimes multiple lexical uses. For 
these reasons, in the current article it is considered that the 
term renovation encompasses retrofit, rehabilitation, reno-
vation, restoration and refurbishment. It was hence im-
portant to analyse the publications using all of these key-
words without any hierarchy between them. 
After introducing the concepts and vocabulary, Section 2.3 
introduces the specific needs of the renovation sector that are 
extracted from the literature review. 

2.3 Specific characteristics of this sector 
 

First, it should be highlighted that unlike in new construc-
tions, normative acts or standards as well as shared or univer-
sal business processes do not exist in renovation. In France 
for instance, the "MOP law" published by the Ministère fran-
çais de l’industrie, des postes et télécommunications et du 
commerce extérieur (2016) governs public project contract-
ing and its relationship to private project management. How-
ever, for renovation activities, a wide variety of situations 
exist: The work may be based on the files of the executed 
work, on a numerical model, on 2D drawings; the project 
may need a building license, the presence of a surveyor, an 
interior designer, or require a wide range of companies or 
only one craftsman. Other influential factors include the 
levels of urgency and the cost and the scale of the project, as 
suggested by Teo & Lin (2011). The situation will be differ-
ent depending on whether the contractor is the final customer 
or a third party (an economist, for example). Other data, from 
CAPEB (2015) for instance, show both the importance of the 
renovation sector, but also the complexity of analyzing all the 
works carried out at 2/3 by companies with fewer than 20 

employees (more than 40 billion Euros each year). Most of 
them are μEnt and achieved a turnover of 33 billion Euros in 
2015. Companies that have fewer than 20 people represent 
nearly 700,000 employees that will have to be understood, 
persuaded, trained and supported in this digital revolution. 
INSEE (2015) goes even further, highlighting that with an 
average of 2.5 employees per enterprise, 96% of construc-
tion businesses in France have fewer than 10 employees. The 
last specification in the sector, Table 1 shows that renovation 
cannot be summed up  by a single component of “energy 
efficiency refurbishment”, which has mostly been considered 
in the scientific literature to date (Table 2). By restricting it to 
this single niche, the user’s needs and the software develop-
ments to be performed would be too narrow. 

Table 1. Distribution of the building activities of compa-
nies under 20 employees, according to (CAPEB, 2015) 

Masonry and tile flooring 25% Carpentry and  Arranging 13% 

Painting, Glass work and Coating 21% Plastering and  insulation 6% 
Roof clading,  plumbing and heating 17% Metalworking and Locksmithing 4% 

Electrical and electronic equipment 14%   

Previous data, coupled with a desire to improve the produc-
tivity of the sector, raise many concerns: many Lean levers 
are now deployed and tested in Construction (5S, Last Plan-
ner System, VSM...). Dupin (2014) presents some of them 
and highlights gains obtained with an Integrated Project De-
livery approach. This vision is illustrated through the Mac-
Leamy curve, advocating anticipation, interoperability and 
design effort forward in the project, in order to reduce the 
cost of design changes. Can this be transposed to renovation 
and to µEnt with the help of BIM? What can BIM bring spe-
cifically to the renovation sector? Moreover, is there enough 
data showing the efficiency and the profitability of this digital 
transition? Formalised renovation process models are rare, 
but which aspects of this trade are really observed and de-
scribed in scientific publications? Is the available information 
sufficient to encourage the development of this digital revolu-
tion and to reassure an entrepreneur to invest in BIM? The 
following literature review will address these issues. 

3 STUDIES AND TARGETED OFFERS AVAILABLE 
FOR VERY SMALL BUSINESSES 

3.1 Lack of observation and process modeling of renovation 
scenarios 

 

In order to apprehend how to change the sector, it is im-
portant to understand how it usually works. Few publications 
focus on this kind of analysis. Egbu (1999) or Laufer et al 
(1996) tried to describe the managers’ skills, knowledge and 
competencies useful for reducing risk, unforeseen and time 
derivative in refurbishment work. (Singh et al., 2014) inves-
tigated the constraints of renovation projects that lead to cost 
and schedule overruns. At last, they analyse interfaces and 
links between Key Performance Indicators and results of the 
construction projects. Aapaoja et al (2013) also highlighted 
the complexity of the domain and noted that up to 13 differ-
ent stakeholders (individuals or groups) can be identified and 
may influence renovation project results. But none of these 
studies suggested any breakdown of business process. The 
only characterized processes identified concern environmen-
tal renovation as a whole (Zhenjun Ma et al., 2012), or for 
glass façade renovation (Marradi & Overend, 2014). On the 
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