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Introduction

The approach used in buildings and in the construction sector 
in general towards sustainability has been mainly incremental, 
as have innovation efforts [1]. For decades, the issue of energy 
efficiency has been dominant in reducing fossil fuel consumption 
and environmental pollution, and more needs to be done [2]. 
Recently, other issues have arising interest, including the saving 
of raw materials to reduce the consumption of non-energy 
resources, beyond fossil fuels, and the amount of waste to send 
to landfill. This interest recalls the importance of recycling, an 
activity that can also respond positively to the principles of the 
circular economy, if managed effectively [3]. The legislation also 
started to force in this direction [4]. However, the current situation 
in the construction sector [5] shows that both conceptually and 
practically the logic of recycling has not yet been well understood, 
largely limiting the recycling potential in contributing to the 
saving of natural resources.

Discussion

Recycling is a practice that is now gaining ground for its 
positive effects on the natural environment, also improving the 
economy [6]. Similarly, in the constructions sector, recycling 
is not new [7], emphasized by the LCA (Life Cycle Assessment) 
approach [8]. Therefore, C&D (Construction and Demolition) 
waste recovery has reached considerable rates at present, at 
least in Europe [9]; but most recovered materials are used for 
low-value construction work, such as filling excavations and  

 
roads, and therefore it is necessary to increase the quality, not 
only the quantity, of the recycling of C&D waste [10]. In addition, 
recycling is mainly off-site than in-site. Many factors influence this 
situation [11]; among them, some are of interest here: the original 
materials that compose C&D waste, the original construction 
techniques, the cost of waste treatments, the insufficient research 
and application of treatment processes in the construction sector, 
the lack of preparation of the actors involved in the construction 
process, the weakness of legislation.

It is also necessary to consider that the same principles of 
sustainability in the conservation of resources that push for 
recycling, also call for the reuse of buildings already built for 
as long as possible [12], in order to promote land conservation 
and reduce C&D waste generation [13]. This means repeatedly 
doing construction work on existing buildings over time, each 
time producing a certain amount of C&D waste, while demolition 
is desirably delayed for decades. It is then evident that a more 
synergic effort is necessary to improve recycling activities, both 
in-site and off-site. As long as recycling in construction is not 
supported by a strong and comprehensive vision that considers 
the entire construction value chain [14], it remains weak and 
constantly under the influence of manufacturers of building 
materials who promote their products as sustainable because 
they contain a percentage of recyclable/recycled material. Of 
course, this is favorable, but it is neither enough nor always really 
sustainable [15].
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With regard to the original materials that compose C&D waste, 
one of the most important obstacles for high-value recycling is 
related to the original construction technique: if it requires wet 
operations, such as walls built of bricks and mortar, the selective 
demolition separating the basic materials increases costs [16] 
and is time-consuming. As a result, waste collected from non-
selective demolition is ‘dirty’, greatly reducing or even zeroing 
their value for the production of second raw materials - unless 
they are subjected to adequate treatment processes with related 
costs - favoring their destination as low value material (usually 
aggregated) for construction works. When disassembly is made 
possible because dry construction techniques are originally used, 
basic materials and components are collected more easily and 
effectively and redirected to reuse/recycling. However, for several 
reasons, it is common for them to be directed towards basic 
recycling treatment processes, such as steel, wood, glass, PVC, 
etc. [17], rather than undergoing maintenance and adaptation 
operations capable of making them reusable in the same or other 
construction sites as second-hand materials and components, 
such as beams, windows, tiles, etc.

Treatment processes are also very important to improve 
recycling [18], both in terms of costs and technologies capable 
of producing second raw materials for construction. Many waste 
recycling treatment processes are studied and implemented 
outside the construction sector, as is the case with plastic or 
tires; sometimes they help produce construction products, such 
as recycled polypropylene elements for creating crawl spaces or 
recycled rubber aggregates for composites. Things have changed 
since the legislation began to introduce the obligation to respect a 
certain percentage of recycled materials in construction products, 
at least for public investments (see, for example, the Italian case 
of Minimum Environmental Criteria [19]). This is increasing the 
commitment of manufacturers in the study and implementation 
of new operational technologies for waste treatment processes in 
the construction sector, also helping to lower the cost of products 
otherwise higher than that of raw materials. However, research 
and application of treatment processes in the construction sector 
remain insufficient, as they are directed mainly by legislative 
requirements and producer interests rather than, or in addition 
to what may be most effectively needed in construction sites. 
This is evidenced by research and production efforts that remain 
quite localized and under-used although significant in terms of 
eco-innovation (see, for example, Rebrick, an EU-funded project 
for the reuse of clay bricks from the demolition of old walls in 
buildings [20]).

An important role in this context is played by the lack of 
preparation of the actors involved in the construction process 
who usually follow normative indications, such as the previously 
mentioned percentage of recycled materials to be respected in 
public constructions, without grasping the real possibility inherent 
in recycling to modify the design and construction processes [21], 

in new constructions as well as in the renovation of existing ones, 
even more important nowadays. Therefore, there is a double 
responsibility: on the one hand, legislation is not at the forefront 
[22], simply providing threshold values but not promoting a vision 
of recycling; on the other hand, architects, engineers, researchers, 
professionals and construction companies generally do not play 
a dynamic, proactive role [23], asking manufacturers for new 
treatment processes, providing them with adequate knowledge 
and technologies, helping to invest and design new processes.

From this it is clear that even for recycling - as in the first place 
it was for energy saving - we are pursuing sustainability objectives 
as if one were independent of the other and the development 
actors can act independently, with a lot of commitment but with 
the result of struggling without really succeeding. Recycling for 
the saving of raw materials must be part of a complete vision of 
sustainability in the construction sector [24], and be pursued 
together with the use of second (and even multiple) hand 
materials and low-value renewable materials; it must be applied 
on a large scale [25], this being promoted by policies, regulations 
and financial measures in the construction sector [26]; it must be 
supported by advances in research and technology [27]; it must 
be re-studied by architects and engineers [28] based on original 
materials and construction techniques to produce new knowledge 
and stimulate innovation. 

Conclusion 

Since the introduction of the principles of sustainable 
development in construction, we have been proceeding step by 
step instead of using a systemic approach, widely recognized as 
effective to address the complexity of sustainability [29]. It has 
been so to reduce the use of fossil fuels, and it is so for other issues 
of more recent interest, such as recycling. Although this way of 
doing things undoubtedly produces improvements, they are not 
enough to reverse the unsustainable use of natural resources, 
de-pollute the natural environment and combat climate change 
[30]. Recycling is an important objective in the construction 
sector that can and must be strengthened to help to promote a 
systemic approach to the sustainable development of the built 
environment.
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