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Abstract The text describes the features of the project for developing andmanaging
smart temporary residences in a circular economy vision, Eco System, Temporary
House—ESTH, winner of the Smart Living Tender in the Lombardy region. The
research project aims to create a development and management model for “smart”
temporary residences by applying a circular economy vision to the construction, fur-
nishing and services industry. The development involves the application to an existing
building subject to functional, construction and energy redevelopment through inno-
vative construction and digital technologies. The property’s redevelopment is based
on a centralised management model for building (property and facility management)
and users, thanks to use of the IoT (Internet of things).
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living

1 Introduction

The ability to organise programmed strategies for the redevelopment of building
systems plays a fundamental role within the strategy of enhancing the real estate
assets and the urban fabric.
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40% of residential buildings in European Union countries were built before 1960,
and almost 84% are at least 20 years old. For this reason, a largemajority of buildings
are in a poor state of conservation and unable to meet the basic requirements dictated
by user needs and the current legislative framework (European Union—EU 2010).

The need for redevelopment is also strongly motivated by the fact that residential
buildings are responsible for a third of the world’s final energy consumption (Interna-
tional Energy Agency 2013). It is, thus, essential to rethink energy adjustment to take
a major step towards the achievement of environmental objectives in the medium and
long term, and therefore create sustainable urban renovations. This requires vigorous
policies, as well as effective and conscious actions to reduce the costs associated with
the construction industry, in terms of operational and incorporated energy use and
related emissions. The International Energy Agency (IEA) aims to achieve an 80%
reduction in global emissions by 2050, which thing led European countries to focus
their efforts on the optimisation of energy performance (Passer et al. 2016).

In this respect, the EuropeanCommission (EC) has identified the life-cycle assess-
ment (LCA) as the most suitable methodology that is currently available to evaluate
the potential environmental impacts and the performance of construction products
and buildings (Kylili and Fokaides 2017).

The products have a life cycle that can be defined according to two different
approaches: technical and economic. Generally, products with low-quality and eco-
nomic value are scrapped at the end of their life cycle. For those defined as durable,
the possibility is envisaged of carrying out repairs (which do not exceed the value
of the product) before finally terminating the life cycle. Finally, for high-value and
technically complex products (which make reproduction difficult), maintenance and
functional adjustment activities can be initiated that are such as to restart a new life
cycle.

The latter is the typical case of real estate products that, generally with a high
economic value and low reproducibility, become the object of redevelopment or
enhancement. This process consists in the intervention on the building that has
become obsolete in order to restart a new technological and economic life cycle
for it.

The requirement for a design praxis enhances the significance to the governance
of both creative and constructive process, placing the question of method in a multi-
disciplinary and multi-objective dimension aimed at responding to the rapid change
in the quality demand underlying the project itself.

It outlines a file rouge within the cultural debate of the area, making the topic of
“method” a key issue of the disciplinary approach.

Indeed, it explains the systemic and complex vision of the design thinking; the
procedural nature of operations; the hierarchical structure of the information/decision
ratio in project organisation; the capacity of mediating constraints deriving by both
the built environment; the biological cycles and the will of responding to the most
advanced aspirations of society (Lucarelli and Rigillo 2018).
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The activities of buildings valorisation, compared to traditional restructuring activ-
ities, represent an innovative approach with particular attention to processing poten-
tial of the property well and putting it in relation to the urban context and the target
market needs.

Its fundamental goal is to increase in profitability through the design and con-
struction of a “new and precise identity” of the property.

Starting from the analysis of the characteristics and transformative potential of
the building (both from the urbanistic, architectural, layout, plant engineering point
of view), we must define the potential need to change the destination in order to
obtain the maximum efficiency of performance and profitability.

In particular, the organisation of a process of property enhancement aims to suc-
cessfully identify and subsequently determine the proportion of unexpressed real
estate value, i.e. what can be identified only by fully grasping the characteristics
and the potential of the specific asset in relation to market demand in that particular
context (Manfredi and Tronconi 2012).

Through a well-structured analysis and design activity it is, thus, possible to
identify the opportunity that can best satisfy the cost/performance ratio with respect
to the entire life cycle of the building.

Based on this, the text explains the underlying principles of the Eco System
Temporary House (ESTH) Works Experimentation and Innovation project funded
by the Lombardy region within its Smart Living program. Starting from the desire to
enhance an existing building, the project aims to create a management development
model for real estate assets.

This approach refers to the actual debate on the relevance of the building balance
to the global sustainability, as described by environmental, social, economic and
political aspects, that is linked to the restoration of existing buildings.

2 The Eco System Temporary House (ESTH) Project

Eco System Temporary House (ESTH) represents an innovative company for the
development andmanagement of smart temporary residences through the functional,
constructive, energy and seismic redevelopment of existing buildingswith innovative
construction and digital technologies as well as recycled and recyclable materials in
a circular economy vision.

Reconnecting to the principles of resilience management (Walker et al. 2006), the
project implements design practices aimed at developing innovation of both product
and process, according to the new “eco” paradigm coming from scientific debate
(also including those of the ecological engineering and eco-technologies).



340 L. Baiardi et al.

The renovation project involves structural consolidation bymeans of the technique
of static strengthening and also the improvement of energy performance.1

Simultaneously are taken into consideration issues such as reducing carbon diox-
ide emissions, water conservation, rainwater and wastewater management and reuse.

Important aspects for the owner and the handler, not only for the environmental
benefits and comfort that follow each other but also for the reduction of energy
consumption and cost savings it brings.

The project includes the elaboration of a centralisedmanagement model for build-
ing (property and facility management) and users (services to the person) thanks to
use of the IoT (Internet of things).

The IoT has the potential to allow communication between real and virtual devices
in daily life using the Internet. It also focuses on providing information on changes to
the state of things in real time. It can be compared to the nervous system in terms of the
exchange of information, because the connection between the sensors and actuators
that communicate networking suggests the development of intelligent environments
(Isikdag 2015).

The IoT, together with detector devices, allows us to extract the “big data” (data
and information) directly from the user-building systemand reuse it for “continuously
improving” the building-eco-system and the performance of services (monitoring the
service-level agreement—SLA).

The residences will be allocated to particular categories of users who need to rent
a house for a short to medium period, such as workers (“visiting professors” and
researchers, entrepreneurs and corporate reality managers), people who need to stay
for medical treatment or to care for sick relatives and tourists.

On the basis of a research carried out by Mckinsey on temporary residences,
there is a growth in demand for spaces with smart features on the part of freelancers
but also companies, small entrepreneurs or innovative start-ups (McKinsey Global
Institute 2011).

Places, which have characteristics sometimes halfway between a home and an
office, with work spaces and gathering spaces in which you can access, thanks to
flexible subscriptions that allow you to occupy single locations, but also offices with

1The structural redevelopment requires seismic screening solutions by:

– seismic investigation,
– seismic redevelopment intervention aimed at the seismic certification according to the DDL 2017

budget law (in accordance with the “Guidelines for the classification of seismic construction
risk”),

– structural and vibrational monitoring for the assessment of safety conditions in the course of the
executive and post-intervention phases.

Environmental redevelopment requires energy screening such as:

– thermal investigation of shell dispersions and thermal bridges,
– adaptation of the Nzeb Nearly Zero energy building with integrated intervention at building level,

plant engineering and low power consumption choice in respect of Leadership in Energy and
Environmental Design (LEED) and Lombardy region directives (DGRX 3868).
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multiple desks, meeting rooms and conference rooms for the time you need: a day,
a month or more.

This temporary form of use began in America at the beginning of the century and
then spread to the major cities of the world.

An example is the American case of WeLive, a widening product of the WeWork
philosophy based on community and flexibilitywhere the users of the residences have
access to the leisure and co-working areas and a wide range of additional services.

In Italy today, the answer to such residential needs in the free market offer shows
some weaknesses of both a regulatory and contractual nature and a building nature,
i.e. with types unsuited to the housing needs of the reference target.

In line and by way of implementation of the provisions in the PON GOVER-
NANCE and PON SMART CITY European Directives, Regional Law No. 31 of
28/11/2014, which predict a 25–30% reduction in land use by 2020, the project is
designed to recover existing buildings with zero land consumption.

The concept is based on Corporate social responsibility that is guided towards
a circular economy model of the construction and services sector, involving the
PEOPLE-PLANET-PROFIT and ECONOMICS OF HAPPINESS sustainable prin-
ciples through the humanisation of the elements of technological innovation.

3 The Operational Model

Planning E.S.T.H. ITALY intends to meet the needs of the hospitality market for
serviced apartments as an alternative to traditional hotel rooms.

These kinds of accommodation generally consist in small furnished apartments
available for short- or long-term-stays that provide, in addition to cleaning, a range
of services for guests and include the price of taxes and utilities.

The “serviced” apartments offer services very similar to those of a traditional hotel,
but withmore space, comfort and privacy by replicating amore homely environment.

They have a private kitchenette, larger living/sleeping areas than most standard
rooms, and often have access to gyms, restaurants, meeting rooms and other services
depending on the “residence” target.

For the preparation and experimentation of the model, an abandoned property
was chosen in the municipality of Milan whose redevelopment and enhancement are
envisaged without demolishing the main structure and with the use of materials and
components that can be easily removed, disassembled and reused.

The model contemplates a protocol that has the following as strategic and conse-
quential points:

– the technical–economic due diligence for functional building repurposing;
– the development of the project with BIM aid, the recovery of the building with the
functional adaptation of the internal layout to the new housing needs;

– centralised and advanced management with the introduction of value-added ser-
vices for users.
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The approach is systemic and sees all the envisaged elements as necessarily and
systematically interdependent.

The technical–administrative due diligence (planning and construction) includes
the investigation of structural and energy diagnostics, thermal bridges and 3D BIM
output modelling.

In order to reconfigure and make real estate products on the market attractive, it
is necessary to develop the project to match the expectations of potential demand as
much as possible.

For this reason, it is necessary to carry out a suitable analysis of the competitive
supply and demand in the reference sector.

A functional benchmarking analysis was thus conducted in support of the iden-
tification of best business practices applicable to the Eco system Temporary House
model.

The underlying philosophy of the Benchmarking process consists of four ele-
ments/work phases:

– Knowing one’s activities;
– Knowing the business leaders or competitors;
– Incorporating the best;
– Achieving excellence in managing one’s activities (Ciaramella and Bellintani
2008).

The identification of the objectives/performance principles the building must
attain provides important information for the definition of the project, and as a result,
for the building-installation sub systems to be intervened on.

The building is designed as a highly technological eco-system designed in an
integrated manner in its architectural, structural and installation parts, thanks to the
use of Building Information Modelling software (BIM).

ABIMmodel not only represents the geometry of the project, but it containswithin
it all the technical, scientific, commercial and economic information that allows us
to have a complete virtual representation of the work planned as the final result, with
all the benefits arising from it.

The use of BIM also contributes to the creation of a database capable of containing
technical and economic information.

This form of archiving makes it possible to correlate the considerable amount of
information necessary in order to maintain an active management of the real estate
assets. This information can provide further support in forecasting and monitoring
of maintenance activities.

Building information management is the basis of the standards and requirements
applied to the data aimed at the use of BIM. The continuity of data allows an effective
exchange of information in a context in which sender and receiver understand the
information (Va BIM Guide 2010).

The mitigation of the impact on the territory in terms of lower emissions is pur-
sued by applying a “circular” system to the building sector system translated into
energy and structural redevelopment interventions, choice of materials and products
designed to be circular.
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In this phase, the choices regarding the use of newmaterials and new construction
technologies (e.g. carbon fibres and graphene) are made to facilitate the implementa-
tion of “light” structural interventions such as making the structure earthquake-proof
and energy efficient.

As implementation of the BIM proceeds in the various phases of the project’s
life cycle, even the connected models evolve, with a constant enrichment of infor-
mation. This progressive set of models is sometimes defined using different naming
conventions. A common convention in the sector ranks the models as follows:

– the concept stage model (also called the mass model);
– the design stagemodel (also called the designmodel—in the case of a construction
project we can also talk about an architectural model, a structural model, a MEP
model, etc.);

– the construction stage model (also defined as the construction model);
– the operation and maintenance stage model (also defined as the final model).

The application of a centralised management model for building (property and
facility management) and users (personal services) is implemented via the use of the
IoT (Internet of things).

The IoT, together with detector devices, allows us to extract the “big data” (data
and information) directly from the user-building systemand reuse it for “continuously
improving” the building-eco-system and the performance of services (monitoring the
service-level agreement).

Use of the IoT combined with building automation technologies, attention to cus-
tomer experience (through the use of a dedicated app for iOS and Android smart
phones) enable us to meet consumer needs more effectively and manage the envi-
ronments more efficiently.

The management model involves configuring a property management system
(PMS) and the control room.

Propertymanagement system is a software programmeused tomanage roomplan-
ning, check-in and check-out activities, accounts, and invoicing by accommodation
facilities.

The control room represents a “reference model” that can also be used from
remote, able to communicatewith theBIMand conduct a census (in an interactive and
structured manner) on technical/energy, building registry, accounting and tax data,
as well as data on maintenance works and guarantees, with the ability to monitor on a
remote basis (for example, bymeans of sensors andWebcams) and return information
about individual devices at different levels of detail.

Through the application of the property management system and the interaction
with the control room in the building, it is possible to plan and control the location of
the units, handle the volumes of incoming and outgoing data, create links to internal
and external systems such as hall and utilities systems, and generate reports capable
of providing support to the operational and revenue management choices.
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4 Innovative Aspects and Possible Developments

Innovation, which starts from the management model for the property (property and
facility) and the services to the person, obliges us to rethink the entire construction
process from design to implementation andmonitoring: the approach of the initiative
is systemic and sees all the envisaged elements as necessarily and systematically
interdependent.

Thanks to a centralised governance of the data (platform—software—app) and
an intelligent management of information, it is possible to extract the big data from
both processes, through the use of sensors and control units that represent cogni-
tive systems properly so-called (internal acoustic control, use of home automation
and building automation systems), and users, translating them into a holistic view,
achieving a continuous improvement of operational processes (service-level agree-
ment—SLA), improving performance and thus ensuring user satisfaction, in addition
to ensuring continuity of the 24 h service.

5 Conclusions

The project, in its final phase, leads constructing and testing a model that can be
reproduced to meet the demands of a growing market, thereby contributing to the
socio-economic development of the community.

The combined use of BIM and IoT technologies plays an important role for
increasing the efficiency in customer services and facility management. For this rea-
son, our future efforts will continue in this direction and will focus on investigating
the feasibility of this integration with different approaches in building management.

In this research, real-time data from the sensors can be provided and tracked from
the web browser. Analysis and visualization of the data from the sensors will be
important for manage the building, particularly in view of comfort analysis.

Based on the research work and on the case study illustrated, we can conclude
that applying an opportune centralised management model, real estate strategy must
prove able to support the building reuse and relocation.

The choice of a correct and adequate definition of spaces and the provision of
services to the enterprise and to the organisation is true strategic decisions that can
influence the success of a project.

The case study highlights the tight relationship among the, real estate needs, and
the material contribution given by the right strategy implemented by the FM or the
Real Estate Management departments.

Managers have the responsibility to govern the whole process through its individ-
ual stages, involving the participating subjects and allocating the necessary resources.
Facility managers are asked to monitor the correct development of the process and,
if necessary, to intervene promptly.
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The main indicator of their efficiency is the successful achievement of the set
targets within the set deadlines and costs.
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International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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