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ABSTRACT

The demand of sustainability can affect various issues of the production of materials and
components for construction. This leads to process innovation, product innovation and
semantic innovation. The innovation of meaning, what I call semantic innovation, is the kind
of innovation that leads to the change of understanding or acceptance of a process or a
product in relation to a meaning changed, added, or simply made explicit (i.e. describes the
product characteristics that construction had already previously but which had never been
suitably described and used for the affirmation of the product on the market). The paper
proposes an interpretation of an innovation process based on dialogue with stakeholders, a
process by which the building project and, more specifically, the project of construction
products can satisfy the need for environmental compatibility and can position itself on the
market in innovative ways. The paper shows examples and discusses the dynamics of
innovation in the construction industry in relation to the increasingly clear demand for
sustainability.
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INTRODUCTION

It is possible to distinguish innovations that involve more the product from those that
concern the process, and it is also possible to identify innovations that go to influence greatly
the meaning of product or process. The present paper calls this third type of innovation
“semantic innovation”.

The semantic innovation may be recognized when the products or the processes are
explained and illustrated in relation with the vast theme of sustainability. A semantic
innovation of a product or of a production process is based on a new set of meanings that the
product or the process offers.

For example: consider a product that is in an advantageous position in the market by virtue
of a strong semantic value. This product may have functions and costs comparable to similar
goods, but also meets a number of requirements of another type. The product does not
"works better" but it has “more meaning” and, because this, it better meets the system of
values associated with the sustainability. Two similar products with the same characteristics
and the same environmental impacts can compete in the market by organizing and improving
communication of their characteristics.
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For a company the demonstration of the sustainability of products and production processes
is through certification, this certification becomes a tool usefull to dialogue with
stakeholders.

INNOVATIONS AND CERTIFICATIONS
An analysis of the requirements.

“A demand curve of product or a supply curve of output are clearly perceived only if you can
describe the mechanisms through which these curves are clearly perceived” (Nelson, 1972).

According to this discussion it is mandatory to pay attention not only to innovative and/or
sustainable products, but also (and above all) it is necessary to study the processes that make
explicit and innovative the question of sustainability of the products. These processes lead to
the description of the offer of products through the certification of sustainability (which can
be considered an innovation themselves).

Indicators, certification and assessment methods have been developed thanks to the work of
experts and through dialogue with stakeholders. These tools are intended to define and guide
the correct environmental policies, providing a measurement of the priorities and objectives.
In addition these tools are continuously updated in order to ensure communication between
the various stakeholders involved in the construction process.

Therefore this information may be considered as requirements of sustainability of
construction products. So innovation may “translate” these requirements in sustainable
performance. These sustainable performance may be already known, already intrinsic in
traditional products, or even unrecognised or inadequately communicated to the actors in the
building process. In all these cases it is possible to “make innovation”.

An analysis of the supply.

“Once there were blue-collar workers: a rather nice way to label the workers of the great
nineteenth-century American industrialisation, workers already enough labeled by the navy
blue suits they wore. Only a century later, around the '30s, an opposed idea ticks: employees
in suit, white shirt and tie, are called white-collar workers and they become a symbol of the
emerging service industry. Evidently, the twenty-first century could not be outdone: ladies
and gentlemen welcome to the era of green-collar workers" (Magrini, 2009).

The text of Magrini explains the transformation of the economic model in the last century
and sets the goal of sustainability. It is possible to achieve this goal by combining science,
technology and entrepreneurial skills in a truly creative.

The producers of materials and building components are aware of the type of market created
by the demand for and supply sustainability certification. But the decisions of innovation and
improvement of production and marketing of goods inevitably involve a degree of
uncertainty. To overcome this uncertainty, it is useful to refer back to the words of Nelson
(1972). It is possible to see that (today) producers are faced with a series of instantly
recognisable signals that influence the market and outline a futuristic scenario in which the
buildings tend to have an environmental impact equal to zero. The innovation of construction
products is strongly influenced by these models of expectations, so the innovation of
construction products may reduce the risk of failure and speed up processing.

Companies must implement policies and choices aimed at defining sustainability as a key to
the economy of the future and point out that the power of the certifications will depend on



the capacity to create connections and relationships among the new products and processes
and innovations that are already identifiable today as examples of excellence in the
construction industry.

The offer of certified sustainable products in response to a list of requirements is an
innovation. This innovation can generate many other innovations if the list of requirements
of sustainability is explicit, is relatable with product certifications and is re-formulated at a
time when demand changes. Transparency in the enunciation of the offer of sustainability
performance can allow the growth of the economic benefits of each innovation of products,
processes or certifications themselves. Every innovation in fact leads to further innovation to
the extent that it provides a framework that allows you to design, plan and operate various
complementary and connected technologies.

International certifications.

The policy described by ISO standards (2004) is intended to improve the environmental
performance of industries and to reduce the pollution caused by processes and building
systems. The purpose of the policies is not the control of emissions, but it is the achievement
of an objective quality for the environmental system.

This approach, and environmental issues related to it, are inserted progressively in the
economic management of the company. It may happen gradually, according with the time in
which consumers become more careful and demanding about sustainability. Consequently,
the regulations may become more severe and complex, providing greater levels of
sustainability.

As a consequence, companies need to have reliable tools for the management of the need for
sustainability. These tools must be able to address the business and production that have
environmental significance. This led to the development of voluntary standards: these tools
have different origins and different specific objectives. The first experiences are related to
the chemical (such as the pharmaceutical or on the production of paints and varnishes),
subsequently, the use of these tools is extended to a wider range of products up to involve
more and more companies also of products and components for the building industry.

All types of standards have in common a fundamental characteristic: they contain general
requirements and, above all, are voluntary. They do not represent an obligation but a tool for
the company that wont to improve the quality of sustainable production, guarantee it, and
make it explicit to the judgment of of consumers.

The proposer of a standard of sustainability of product (or process) may be the company
itself through the associations involved in the production: in this way the first standards have
been developed. Standards have been designed precisely in order to use the certification of
quality as a lever for the insertion of a product on the market or for the enlargement of a
market of product. There are also standards developed by standardisation bodies such as the
Italian UNI, the English BSI, the European CEN and the international ISO. Finally, a type of
standard is issued by Public Institutions (in this category is the Rules Environmental
Management and Audit Scheme, EMAS, developed in 1993 by the European Union).

Certifications and requirements of sustainability suggest innovations within companies;
Professor Romano Dal Nord teaches that innovation is not the result of randomness, but is
designed and planned. In addition, "the real problem that must be answered is how
innovation is planned and why innovation is designed" (2011). In a very summary: the
"how" is fulfilled by the tools made available by the certification bodies (e.g.: according to
ISO standards) and the "why" is the need to respond to a series of requirements that are set



out through the various forms of demand that construction market is now able to manifest
(mostly in reference to the methods of assessment of the sustainability of the built
environment).

Until now it is clear that sustainability is a widespread need and spans in all sectors of
human activity. Consequently the first who will show to possess the capacity to fulfil
requirements that define this need, easily will stand in a position of advantage over other
competitors in the market.

>
=10 2010, o] O
480.000]
$40.000 -
es000f -~ f
70,000~y
60.000| -]
40000 e
30000f -~~~
20000 - )

10000 oo

numero di certificati ISO 14000 nel mondo

v

DII0E b e s s s e o o
2007 b o m e m D

1
I
1
|
|
1
|
1
1
I
1
1
1
|
1
1
1
I
1
1
|
1
1
1
L
@
Q
o
N

1995

1996

1997 |-

1998} - -

1999 - ----

2000 --------

2001 fommm e 2

2002 b—mm—mmim e i

.
) + W
8 S 9
S S O
@ IS
Q2

ko]

Figure 1. The graph shows the sharp increase in the number of sustainability
certification (ISO data).

SEMANTIC INNOVATION

Communication.

A company can demonstrate the sustainability of products and processes in the first place,
because of certifications, then thanks to the communication to all stakeholders. The dialogue
between the parties is even more important, in fact, we must consider the interests of
competitors and the uncertainty arising from the analysis of a highly complex environment
in which the effects are not easy to determine.

It is important that all activities relating to the construction sector are based on information,
this is a useful principle whether working to realise construction products, whether working
to the construction of single-family residential units, whether carrying out large public
projects. A bureaucratic processes and regulatory systems exist for each type of project, it is
designed specifically to evaluate the quality and sustainability of each activity or each
building. The quality of information (quality of content and quality of communication)
largely determines the success of innovation, both product and process innovation.
Moreover, the information can also be negative, if it is used or managed not in accordance
with the parameters that guarantee its value, the bad communicated innovation fuels
ambiguity and conflicts.



Technological innovation (of process and/or product) is at the base of the definition of
companies strategies. Companies can pursue technological innovations in order to compete
with other companies and provide users with the best products. The certifications are the tool
which helps companies to compete with other firms and to dialogue with stakeholders.

Environmental certifications are tools to get an easy dialogue with all stakeholders in the
building process and tools to improve products and processes. In this way the ISO and the
“non-standard” environmental communications have become more and more important:
these communications are voluntary instruments that have shapes, types and different
content depending of many factors, which characterise every single company that wants to
divulge their environmental policies.

Only the most recent environmental regulations have introduced EU standard to guide
environmental communication and establish the importance of information, thus providing a
new possibility for the development of innovation-communication dynamic that are at the
base of a culture and an economy which take account of sustainability.

Definition.
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Figure 2. Scheme of the "types" of innovation identified in reply to the new
demands of the market (supply) and to the variation of innovation within the
company.

"Innovation can refer to a product or a process: in the first case the result of innovation
regards material objects, and the second the immaterial ones (i.e. the mode of certain
operations and the organisational and procedural aspects). Sometimes some innovations
occur only at the level of the product, sometimes the existence of a new product also
involves transformations more or less deep in the process in which the new product is
inserted, sometimes even these two types of innovations can be so closely connected
between them, so that it may happen that an innovative product should require a
transformation of the processes useful to realise and/or to use it and that these (in turn) act on
the characteristics of the products, that, at the end of the cycle, may submit additional
characteristics of news” (Sinopoli, 2009).

Nicola Sinopoli (2009) clearly describes aspects of the innovation in a number of different
levels. In this way a definition of product innovation and process innovation is given: but,
taking into account the sustainability, this may have a slightly different meaning.



First, the theme of sustainability crosses the board to knowledge and human activity,
sustainability causes both product and process innovations. E.g. the additional informations
provided about the products get the product to meet the demand of sustainability and
describe both the product and the process.

This type of information is governed by ISO and, due to its complexity and the importance,
it can be defined “semantic innovation” (Barucco, 2011). If it is possible to distinguish
innovations that involve more the product than those that involve more the process, it is also
possible to identify innovations that affect more the meaning that the product and the process
reach when they are explained and illustrated in function of the sustainability.

When a product is in an advantageous position on the market by virtue of a strong semantic
value it can have functions and costs comparable to similar goods, but it also meets a number
of other requirements. The product does not “works better” but it has “more sense”, it meets
the system of valuesassociated with the sustainability socio-cultural model.

THE CHATACTERISTICS OF SEMANTIC INNOVATION

Innovation gives positive results in the company's balance sheet if there is a certain
advantage in the market: this is the result of the comparison of each company with
competitors. The semantic innovation can change both the process and the product that a
company offers, and it also can change the value of supply according to the requirements of
sustainability. We must remember, however, that it is not possible a clear distinction between
the different forms of innovation (process, product, meaning) but the description proceeds
according to this simplification for clarity (fig. 2).

The transformation of the production process and the organisational process of a company is
the result of the increase of knowledge. If this transformation is the result of a temporal
evolution estate and a subsequent reconstruction of know how, this transformation is defined
“revolutionary” and generates a discontinuous innovation. This transformation may be the
result of a stop of innovation and a subsequent recovery aimed at ensuring the survival of the
company. This path is rarely carried by a choice of the company, but more often it is induced
by an unfavourable market environment. The discontinuous innovation can also be the result
of research and development (R&D): companies that invest in this strategy know that, for the
period of time spent on research, they will not achieve the product or process, and the
practical outcomes of the research will come only later in the development phase. In the case
of semantic innovation, the research will formulate theories that the development will make
applicative to the business case to get a new way to communicate the sustainable
performance of the products. Further on in the paper, in comparison with other types of
innovation, these dynamics will be better explained.

Opposite of discontinuous innovation, incremental innovation of the meaning of products is
when the company is able to communicate over time, a series of improvements of both the
product and the process. This type of innovation occurs through a continuous dialogue with
stakeholders: in this way the solutions are changed, adapted and improved in a continuos
manner. This model is applied frequently in those areas where the renewal is rapid, such as
computers, which are placed on the market and then updated and/or changed in response to
what is being communicated by users.

Nicola Sinopoli said that the construction sector is instead characterised by a “suspicious and
essentially conservative” approach to innovation, he also said that “products used today
usually have often spent decades to establish itself significantly in our country” and that the
products are successful “if they respond effectively to a need that mix not only the needs of
the retail market, but also those of all intermediate markets" (2002). In a sustainable



approach the intermediate markets are those that belong to the chain that characterises the
product during its entire cycle of life, from raw material extraction to disposal and recycling.

As previously mentioned, widespread attention for the sustainability facilitates product
innovation. In the case of incremental innovation, it is possible to notice that frequently it is
available a precise documentation that traces the history of each product: in this way the
supply chain is easy to recognise and each stage of the supply chain has interest to declare its
own characteristics of sustainability. Semantic innovation of each phase of the life cycle of
the product affects each subsequent phase, that affects each customer, ensuring the
realisation of a final product that meet the demand for traceability and the description in
terms of sustainability.

The demand of sustainability is answered getting more transparent each step of the chain of
transformation of products and processes: if the answers are provided in a timely manner, the
company makes incremental innovation and remains on the market with constant relative
advantage compared to other companies competitors who, in turn, make incremental
innovation to meet the changing needs.

The discontinuous innovation can bring benefits but presents risks and needs the support of
an organisation such as R&D. Incremental innovation does not involve high risks and costs,
but leaves little advantage over competitors. Instead radical innovation takes the advantages
of the two types described above.

In the case of a radical innovation built on the new meaning of a sustainable product or
process, the gradual transformation of the process is done through the organic growth of
skills and knowledge, considering both the “hard” aspect of production, and the “soft” aspect
of the management and organisation of the company: this technological development, if
guided by a correct view of semantic innovation, can help to deliver revolutionary increases
in product performance (fig. 3).
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Figure 3. Diagram describes how the semantic innovation is related to the
timing and the method of transformation of processes and products within the
company. Figure 2 refers to Figure 1 for the identification of activities to be
developed for the innovation of the product and of the process.
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