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Abstract: Today, the society faces major challenges to act and react against the climate change by all 

possible means. As the building sector contributes significantly to energy consumption worldwide, it also 

presents many opportunities for integrating sustainability in both existing and new buildings. This paper 

presents a review on the main aspects concerning buildings sustainability focusing on a life cycle 

approach, which is seen as an efficient way to improve the environmental dimension of sustainability. The 

findings show that decisions in each life cycle phase affect the subsequent outcomes, with the design stage 

being the most important for implementing long term sustainable measures. Following, the present 

review outlines the process of decision-making in each stage and the current approaches for reducing the 

built environment impact on the planet. But the economic and social aspects could not be neglected as 

shown by the latest studies in the field. 
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1. INTRODUCTION  
 

Although the idea of sustainable 
development has been mentioned since the 
1950s, the first mention of the term 
sustainability and sustainable development was 
in 1987 when the Brundtland Report of the 
Environment Commission (“Our Common 
Future”) was published [1]. The definition 
provided then is the most widespread, although 
there are more discussions to reach a 
unanimously accepted definition: “sustainable 
development is the one that meets the needs of 
the present without compromising the ability of 
future generations to satisfy theirs”[1]. So the 
basic of a system’s sustainability is the concept 
of survival or persistence [2], which 
extrapolated to the planet means supporting the 
continuity of life on Earth. 

Subsequently, in 1992 the same concept was 
reiterated at the UN Conference held in Rio de 
Janeiro [3], highlighting also the economic 
factor besides the need for action to protect the 
environment. In the past two decades, the 
interest of international institutions increased, 
as shown by numerous annual meetings where 
interventions for the environment and progress 

of emerging and developing countries have 
been agreed such as Agenda 21 adopted in 
1992 in Rio, the "Kyoto Protocol" negotiated in 
1997 by 160 countries, the "Millennium 
Development Goals" adopted in 2000, or the 
"Sustainable Development Goals" adopted in 
2015 [4]. Sustainability is not freewill anymore, 
it is a must as proved by 194 countries which 
adopted a binding global agreement that 
requires the reduction of greenhouse gas 
emissions (the Paris Agreement) within the 
United Nations Framework Convention on 
Climate Change (UNFCCC) in December 2015. 

According to worrying statistics and 
specialty research [5, 6], the building sector is 
one of the largest energy consumers and 
producer of greenhouse gases at global level 
[7], so it requires a separate and thorough 
approach to counteract the impact on the 
environment and society as efficiently as 
possible. Considering that the construction 
sector represents more than 40% of the 
materials consumption and over 30% of total 
greenhouse gas emissions of the planet [8], 
building in a sustainable manner cannot be a 
choice anymore but a need. The positive side is 



- 192 - 
 

 

that there is huge potential in both existing and 
new buildings to increase sustainability [9].  

This paper aims to present the most 
important topics related to buildings 
sustainability with an extended view on 
decision-making processes through the life 
cycle of a building. The review is based on 
articles and books from the field summarizing 
the general subjects the studies are dealing 
with, such as approaches for buildings 
sustainability, life cycle assessment, energy 
efficiency in buildings and decision-making for 
buildings sustainability. Following this, the 
authors explore the latest trends in the field and 
where the research is heading to. 
   
2. MAIN ASPECTS OF BUILDING 
SUSTAINABILITY PAPER 
 
2.1 Building sustainability 
The concept of sustainability in the field of 
construction refers to a multitude of 
interdependent aspects and principles, because 
a building is a complex system involving 
various stakeholders and environmental 
requirements, so when it comes to 
sustainability, all the components and 
stakeholders should be considered: climate, 
local resources, infrastructure, cultural needs, 
policies and regulations, costs, etc. requiring an 
integrated approach to energy, health and 
operational performance issues [10]. 
Although the notion of building sustainability is 
often used in the literature, there is no 
commonly agreed definition, yet it presents 
some common elements such as its temporal 
dimension, the protection of the environment 
and the human component. Beside the long-
time perspective of the building which supports 
humans without affecting the environment, 
Berardi (2013) introduces even an additional 
aspect of regeneration [11]. A more concrete 
definition is given by Wang & Adeli (2014) 
who sustain the change in attitudes, paradigms, 
processes and delivery of a project [12]. 
It is therefore proven that this concept presents 
uncertainty and ambiguity and building 
sustainability cannot be defined in absolute 
terms [11, 6], but there are several similarities: 
it presents three areas (environmental, 
economic and social) and has two dimensions 

(temporal and spatial). Addressing 
sustainability principles should be done locally, 
contextually and long-term. 
 
2.2 Particularities of building sustainability 
Today, high-performance construction projects 
address three main aspects: (1) efficient 
buildings, (2) minimization of energy used for 
transport, and (3) climate change. In addition to 
these requirements, there are the secondary 
ones: the quality of the indoor environment, the 
protection of ecosystems and biodiversity, and 
the risks associated with building materials 
[13].  
One of the main issues found in the literature is 
that the built environment (both residential and 
commercial buildings) loses a lot of energy due 
to the inefficiency of technologies [6]. 
Reduction of energy consumption in a building 
refers to all type of resources such as: 
electricity, gas, coal, wood, water, etc. and on 
the other hand, a considerable amount of 
energy is incorporated in the materials used, 
which brings into discussion the design stage: 
selection of the materials and transportation. 
The concerns of scientists are related to the 
impact of materials on the environment as a 
source of pollution and toxicity [14, 11], 
advocating that designing buildings should be 
done in accordance with nature [15] and 
respecting the environment [16].  
For protecting nature it is essential to reduce 
the consumption of non-renewable resources 
(minerals, oil, gas, coal), but at the same time, 
to use renewable resources whose impact is 
minimal on the natural environment. 
Renewable resources that can be used in 
buildings include solar energy, hydraulic 
energy, wind energy, geothermal energy or 
biomass – as active energies, but passive 
applications of renewable energies can also be 
mentioned - natural lighting or use of wind 
[17]. Solar energy can be used for houses to 
heat water and space or to produce electricity. 
Additionally, solar collectors located on a large 
area of land together with an energy storage 
system could be connected to a local heating 
network [18]. Biomass accounts for about 13% 
of the world's primary energy sources and 
according to statistics more than 60% of the 
energy consumption in developing countries is 
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provided by bioenergy [19]. Using geothermal 
energy can have various effects on sustainable 
development, not always positive, so it 
demands adequate and specialized management 
[20]. Further, recovering heat from a building is 
a source of energy. Heat exchangers and heat 
pumps can recover part of the heat used in the 
ventilation or the waste water. Among the first 
systems used in buildings were air-to-air heat 
exchangers installed in the ventilation systems, 
and more recently heat pumps used to reuse 
heat from evacuated air [18].  
Concrete which is considered to have the 
largest share of the economic and social cost 
but also of the environmental impact, being the 
most widely used material in construction 
projects, could be partially replaced with 
recycled concrete aggregates [21], although 
their lower mechanical performance and 
durability compared to conventional concrete 
[22].  
Although the research focus is on 
environmental protection, there are studies that 
also address human dimension elements within 
a building, such as buildings health, increasing 
welfare by improving the quality of the built 
environment or increasing awareness of 
sustainability [14, 11, 23]. The first standards 
emerged around the year 2000 and in 2006 ISO 
/ TS21929-1:2006 (Building Construction - 
Building Sustainability) was the first ISO 
standard to address sustainability, although 
many already existing standards contained 
significant references, such as ISO 14000, Life 
Cycle Assessment ISO 14040 or International 
Standards on Service Life Planning - ISO 
15686 series [24]. 
 
2.3 Other perspectives of building 
sustainability 
The current challenge when building and 
designing a building is to increase the quality of 
life while reducing social, economic and 
environmental effects [25]. Quality of life in 
relation to construction refers to the provision 
of decent, inclusive and accessible living 
conditions, by reducing the factors that can 
affect human health, such as the following 
risks: allergens, mould, tobacco smoke, carbon 
monoxide, asbestos, radon, volatile organic 

compounds, excessive heat and coldness, 
agglomeration or the risk of being hit or 
dropped. These can cause human diseases such 
as asthma, lung cancer, injuries, poor mental 
health or mental disorders [26].  
Furthermore, discussion about quality cannot 
be distinct from the occupants’ requirements, 
which are usually: a comfortable interior, the 
provision of the necessary heating or cooling, 
the ventilation of the dwelling, the facilitation 
of maintenance and cleanliness, a suitable 
design to ensure the natural lighting, lack of 
moisture, building services (lighting, heating, 
ventilation, waste disposal, internet connection, 
etc.).  
As it can be seen from the examples above, all 
sustainability principles are applicable 
throughout the life cycle, and moreover, they 
are in relation to each other, which leads to the 
idea of a holistic approach of building 
sustainability. Evaluating a building's lifecycle 
can provide important information because 
focusing on just one phase of the building's life 
may have a negative impact in later stages [27]. 
Concerns for environmental effects of buildings 
must exist at every stage of the life cycle, not 
just in the use phase, when energy consumption 
is higher. In addition to the energy used for 
operating, there is a certain amount of energy 
incorporated into building materials, which is 
defined as the sum of all the energy needed to 
manufacture a product [28]. According to 
Chang, Lee, & Chen (2014) the amount of 
built-in energy accounts for almost one-sixth of 
the energy savings that could have been 
achieved in 2007, predicting that it will 
represent a fifth in 2015 [29]. Other estimations 
claim that this energy is up to 20% of the total 
life cycle energy of the construction project 
[13]. There are also researchers which advocate 
for a low share of the built-in energy [30].  
However, the environmental aspect is the main 
topic the literature dealt with, but there are 
voices opposing this approach, claiming the 
need for a holistic approach, extended to all 
dimensions, so that interrelationships are taken 
into account. The social benefits of sustainable 
design are related to improvements in the 
quality of life, health, and well-being and can 
be realized at different levels – buildings, the 
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community, and society in general [31]. 
Despite of this promoted equality between the 
environmental, economic and social matters, in 
practice is not a real balance, as represented in 
below figure [32]: 
 

 
Figure 1: Actual sustainability dimensions (after [32]) 

 
Additionally, the authors consider that 
sustainability cannot be promoted without 
taking into account the quality principles, based 
on the new paradigm promoted by El-Mikawi 
[33] – see figure 2. Quality of a construction 
project should be achieved by delivering 
outcomes timely, costly and in a safe manner, 
taking into consideration at the same time the 
environmental impact and the socio-economic 
benefit [33]. Moreover, the main aspect to be 
considered is the value for the customer: by 
satisfying his needs. With regard to 
sustainability, the positive impact on the 
environment is brought into discussion which 
indirectly leads to benefits for the society, 
considering at the same time the constraints of 
the stakeholders (beneficiaries, occupants, 
constructors, etc.). 

 
Figure 2: New sustainability’s paradigm (after [33] 
 
 

3. OTHER PERSPECTIVES OF 
BUILDING SUSTAINABILITY 

 
3.1 Life cycle phases in buildings 
Life Cycle Approach is an “objective process 
for assessing the environmental impact 
associated with a production process or activity 
and for evaluating and implementing 
opportunities for environmental improvements" 
[34]. The need for such an approach comes 

precisely from the fact that a building affects 
the environment particularly throughout its 
lifetime. In each phase of their life cycle, 
building systems interact with other systems, 
forming an open cycle. Development 
relationships and interactions are dynamic, and 
in some cases they can become even 
competitive as in case of a green building 
which usually requires an increase of direct 
costs [10]. So, for reaching acceptable solutions 
for all stakeholders, it is desirable to analyze all 
influence factors during the lifetime of a 
building, as well as the requirements that occur.  
In this paper the five-step life cycle is 
considered relevant: design, construction, 
operation, renovation and demolition or 
deconstruction. The design phase deals with 
solutions for technical, economic, ecological 
and social optimizations, which impact the 
entire performance of the building in the future 
[35], whilst the construction phase means the 
actual implementation of them. The operation 
phase refers to the period when the building is 
in use by its occupants, including services like 
heating, electricity or water services but not 
material replacement [36]. The renovation 
offers great opportunities to improve the energy 
performance of buildings and to bring other 
social benefits [37, 38]. The last phase refers to 
the decommissioning of the building, the 
disposal / recycling / reuse of building 
components and their transportation [36].  
With respect to the impact on the life cycle the 
division is made into four categories [12]: 
initial effect (construction of the building and 
production of materials); energy used during 
construction; effects of renovation; end-of-life 
effects of the building, i.e. the environmental 
impact after the end of the building's life cycle 
(residual impact) [12].  
 
3.2 Life cycle phases in buildings 
The life cycle assessment (LCA) is a 
methodology used for evaluation of the 
environmental impact of a product throughout 
its entire life cycle - from cradle to grave [39] 
and has been used successfully in the building 
sector since 1990 [40]. By using the life cycle 
assessment (LCA) in buildings development, 
sustainability could be enhanced from design to 
disposal [14]. This instrument can be applied 
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for the full life cycle or just for building 
materials or for some components. The 
evaluation of the embodied energy of the 
materials gains even more importance due to 
regulations imposing reduction of energy 
consumption during operation phase [41].  
The LCA methodology comprises four steps: 
the goal and scope definition; the inventory 
analysis; the impact assessment, and the 
interpretation, as described by the International 
Standard of series ISO 14040 [39]. Based on 
the goal, the spatial and temporal limitations of 
the LCA process should be established. The 
timeframe selected could have a significant 
impact on the results, taking into consideration 
the total energy consumption resulted during 
the use phase [42]. The inventory analysis 
implies collection of data about inputs and 
outputs of energy and materials [14] and it can 
be calculated from the bills of materials [43]. 
The next step is the evaluation of the potential 
environmental impacts and the last one the 
interpretation. In the final stage findings and 
major issues are determined in order to 
formulate conclusions and recommendations 
[39]. Although a lot of the environmental 
aspects of a building cannot be measured [44], 
LCA remains an efficient and popular method 
for evaluation. There is a high interest in 
assessing the energy during the life cycle [45]. 
Some studies try to evaluate the impact of 
energy on building by applying versions of 
LCA: life cycle cost (LCC) [46, 47, 48, 49], life 
cycle energy analysis (LCEA) [50, 51, 52, 53] 
or various LCA approaches [54, 55, 56, 57, 58, 
59]. Due to the many differences in the 
approach of the lifecycle analysis 
methodologies, it is difficult to compare 
buildings, especially because there are major 
differences between climatic zones or 
socioeconomic contexts [60, 30]. An analysis 
of the assessment methods on the life cycle of 
buildings, resulted from the need to distinguish 
elements that significantly affect the 
environment, concluded that ISO 14040 
guidelines are the basis for the assessment 
methods, but the multitude of methods limits 
fair comparisons between the results of 
different research, so that there is a need for 
standardization of lifecycle assessment 

methodologies [42]. Considering the life cycle 
in the energy certification process is a way to 
promote high energy efficiency solutions in 
buildings and innovations in the construction 
sector [61].  
Concluding, LCA is a mean to improve the 
construction processes, to mitigate the 
environmental impact and to increase the 
quality of human lives. LCA can provide a 
good level of quality and sustainability [44]. 
 
4. DECISION-MAKING PROCESS FOR 
ENHANCING BUILDING 
SUSTAINABILITY 
 
In a decision-making process within a 
construction project, collaboration between 
stakeholders is crucial for a successful 
sustainable building, as decision-makers have 
to agree on numerous options available for 
materials, components, locations, building 
systems, etc. [62]. Reaching out to a common 
denominator between all parties can very often 
lead to a compromise.  
The professionals have a range of tools and 
methods at disposal for assessing options to 
facilitate and streamline decision-making 
during the construction project, during the 
operational life of the building and in the 
deconstruction phase. Multicriterial decision-
making methods can help field professionals 
(architects, engineers, builders) structure the 
decision process [62]. Multi-criterion decision-
making methods can be optimization methods 
[63, 64], value-based methods (eg, AHP) [65, 
66], assessment and classification methods, or 
choice-by-benefit method. In the literature are 
numerous examples where multi-criteria 
methods are used in decision-making: 
comparative value analysis to demonstrate the 
impact of energy incorporated in building 
materials [67]; a model for assessing the 
environmental impact of building envelope 
based on LCA sustainability indicators in order 
to assist designers in choosing materials [68]; a 
lifecycle analysis method that integrates AHP 
technique for choosing the optimal flooring 
system in terms of sustainability [69]. 
 
4.1 Decision-making in the design phase 
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The design phase implies the most important 
decision-making process with impact on the 
long term building's sustainability, with two 
sub-processes: the design and the material 
selection [70]. The design of a building is a 
collaborative, interdisciplinary process, where 
decisions are made by all interested parties: 
architects, engineers, contractors, beneficiaries 
[71], and even the building users (occupants) 
[12]. The current approach should be an 
integrated one where designers work together 
with architects to meet the requirements of a 
sustainable building, often confused with the 
criteria for green buildings. Architects need 
support tools to effectively analyze the energy 
consumption of the building in order to 
overcome their possible limitation with regard 
to technical knowledge. At present, there are 
many energy simulation tools in buildings, the 
America's Department of Energy mentioning a 
number of 417 [72]. But although their purpose 
is to help industry professionals assess the 
energy consumption of buildings by providing 
accurate information, less than a third of 
architects use them [72].  
As a major source of energy consumption in 
buildings, heating and air conditioning systems 
draw interest of researchers. Kovacic and Zoller 
(2015) performed a comparative analysis of 
three decision support tools in the early design 
phase (9 Indicator 16 - LCC provided by 
DGNB / BNB, ABK LEKOS software and 
LEGEP software), starting from integration of a 
cost-cycle analysis (LCC) [35]. BIM (Building 
Information Modelling) is very popular and 
efficient in design of green buildings [73], but 
also recognized as valuable for the 
construction, facility and operations 
management phases [74]. Further, researchers 
developed BIM based multi-objective decision 
support tool, like for selecting processes, 
systems, techniques and materials (PSTM) 
combinations during design [75]. Liu, Meng 
and Tam (2015) present a method of optimizing 
design based on BIM (Building Information 
Modeling) and apply an optimization algorithm 
between LCC (Life Cycle Cost Analysis) and 
LCCE (Life Cycle Carbon Emissions 
Analysis), thus a middle path between 
economic and environmental requirements [76]. 
The decision to one tool or another is subjective 

and must be addressed based on the objectives 
of the project.  
Sustainable design means also the right choice 
of building materials [67, 77, 78]. A method to 
include the potential for recycling (a long term 
approach) besides the embodied energy in the 
material selection is described by Saghafi and 
Teshnizi (2011) [79]. Designers have to decide 
which materials to be used for construction, 
trying to minimize their impact on the 
environment, which is quantified by the built-in 
energy. 
 
4.2 Decision-making in the construction 
phase 
In the construction phase, the decision-making 
process is more limited and is rather transposed 
into project management which seeks to 
implement the design specifications [70]. One 
key role for the success of the project is the 
knowledge transfer from the researchers, 
designers, architects to the practitioners 
(constructors) [80].  
The constructors are also in charge of purchase 
and installation of design solutions, therefore 
assessing the available options and taking a 
decision [81]. The selection criteria are the 
following: aesthetics, availability, compatibility 
(with other products), compliance with 
legislation, cost, durability, buildability, 
environmental impact, health and safety, 
replacement and recyclability or other product 
and manufacturer associated risks [81]. 
 
4.3 Decision-making in the operation phase 
In the operational phase, it is decided if the 
building should be restored, renovated or 
extended [82] or simply about replacement of 
some components as part of maintenance task. 
This is usually based on monitoring and 
evaluations. A sustainability assessment should 
imply examination of the environmental, social, 
and economic impact on the building's local 
community, the region, and the planet for 
which there are tools available [83]. Some 
examples of global sustainability assessment 
rating systems are LEED (Leadership in Energy 
and Environmental Design), BREEAM 
(Building Research Establishment 
Environmental Assessment Method), ABGR 
(Australian Building Greenhouse Rating), 
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HKBEAM (Hong Kong Building 
Environmental Assessment Method), Chinese 
Three Star, SBAT (South African Sustainable 
Building Assessment Tool), G-SEED (Green 
Standard for Energy and Environmental Design 
in Korea), a.o. [84, 85].  
Also in this stage, BIM [86] and LCA [87] are 
valuable tools to be used for collecting data and 
monitor the energy consumption in buildings, 
as starting point for future decisions. Beside the 
existing professional tools, the internet offers 
access to some ICT tools which can be easily 
used also by non-professionals. Most of the key 
decision-makers in this phase are not experts 
(building owners, developers, users, property 
managers) but people who could reach the best 
compromise between sustainability and costs at 
a small scale [83]. 
 
4.4 Decision-making in the renovation phase 
Building renovation is a good opportunity to 
streamline energy consumption in a building 
[88, 89], as well as to implement measures on 
all three dimensions of sustainability: for 
efficient resource use [90], for improving the 
indoor environment [91, 92] or for reducing 
operating and maintenance costs [93], which in 
the end can result in improvement of 
occupant’s health and productivity [94].  
In the refurbishment phase, an organized 
process is also necessary, taking into account 
all the existing options and the multiple 
objectives that come in: improving energy 
efficiency, indoor comfort, air conditioning, 
natural lighting etc. In order to initiate a 
refurbishment process, an exhaustive 
investigation of all possible solutions is 
required and the efficiency level depends on: 
costs, annual energy savings after renovation, 
time of investment recovery, impact of 
materials used on human health, aesthetics, 
maintainability, functionality, comfort, sound 
insulation and durability [95]. Renovation 
implies several decision levels: functional 
requirements, energy performance, cost 
optimization, reducing environmental impact 
and increasing occupant welfare [96].  
To address simultaneously all these constraints, 
researchers in the field have tried to develop 
multi-criteria decision-making models and 

instruments. Chantrelle et al. (2011) proposes a 
tool for optimizing refurbishment operations, 
with emphasis on building envelope, heating 
and cooling systems and control strategies [96], 
while others focus on comfort level and 
occupants’ behavior [97, 98]. Decision based 
on information from life cycle assessment is 
also common [99, 100]. Other authors deal with 
the decisional aspects of refurbishment from a 
more complex qualitative and quantitative 
perspective in which stakeholder requirements 
are integrated into a design team's analysis 
process and then confronted with the results of 
computerized optimization [101]. The KPI 
(Key Performance Indicators) method is one of 
the most commonly used and most cost-
effective tool for measuring the sustainability 
level of a construction project [102]. 
 
4.5 Decision-making in the deconstruction 
phase 
The options for sustainable dismantling are 
significantly depending on the early design 
solutions [103, 104], the main issue being the 
fact that the buildings in the past were seen as 
permanent [105].  
Appropriate decisions should take into 
considerations the costs and the possible 
environmental effects of the old materials – for 
example old windows could be less effective 
than new ones [105]. Recycling is the most 
sustainable way, providing benefits in terms of 
costs, energy, emissions and extraction [106], 
like producing concrete aggregate from 
recycled elements or demolition waste [107, 
108], but once again the decision should be 
taken individually for each case [21]. Tingley 
and Davison (2012) presented a LCA-based 
tool (Sakura) which can be used to compare 
different end of life options like reuse, 
recycling or landfill for the buildings 
components at component level and at whole 
building level [109]. This assesses also the 
environmental impact on the other life cycle 
stages. Other author proposes a methodology of 
comparing four different scenarios for the end 
of life phase of buildings, applying a life cycle 
energy analysis [110]. 
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5. DISCUSSIONS AND RESEARCH 
TRENDS IN BUILDING 
SUSTAINABILITY 
 
The building sector presents great opportunities 
to address environmental aspects, as well to 
improve humans’ health and wellbeing. Quality 
for people refers to the chance of enjoying 
healthy and fulfilling lives. The ecological 
dimension of building sustainability is a major 
concern for scientists and industry 
professionals, but the social and cultural aspects 
cannot be neglected in a comprehensive 
approach to sustainability. Lately, there is a 
more increased interest in the social dimension: 
health of the building and of the indoor 
environment [111, 23, 112], the occupants' 
comfort [113], the behavior of the occupants in 
relation to the building systems [114, 115], the 
perception of the occupants regarding the 
performance of the building [116, 117], 
education of the population in a spirit of 
sustainability and ethical aspects in the 
sustainable approach of buildings [189, 119]. 
These main topics are not treated 
independently, because there are relations 
between them, e.g. occupants’ comfort is 
closely related to the health of the building [23] 
or the comfort felt by the occupants is a factor 
contributing to shaping their perception of 
building performance [116]. Moreover, people's 
perception of the performance of a green 
building is heavily influenced by their degree of 
education related to the operation of building 
systems [115]. So, the occupants’ behavior for 
energy saving has a central place in the 
approach for the sustainability of buildings, 
which lead to a critical topic today: the 
education for sustainability (ESD). People 
should learn how to respect the nature, how to 
behave without affecting the surrounding and 
how to use modern technologies within nature’s 
limits. The latest technologies can bring 
substantial improvements to reduce energy 
consumption and increase occupants’ comfort. 
One solution is the development of green 
buildings which are defined and classified by 
certification programs. The construction of a 
green building generally requires higher costs 
than a conventional building, but in order to 
obtain the most efficient solutions, an analysis 

of all the factors involved during the lifecycle 
has to be made, and an appropriate method for 
this purpose is LCA [10].  
The concept of intelligent building is a recent 
emerging technology that is often confused 
with building automation. An intelligent 
building is basically a structure that uses 
automated processes for lighting, heating and 
electronic devices controlled by a smart device 
but which should be self-programmed to 
perform certain tasks depending on the 
occupants’ behavior and the environment [120]. 
With the new requests of the population to 
improve living conditions, Internet of Things 
(IoT) has become increasingly demanded and 
needed in buildings [121]. Intelligent buildings 
that make use of the Internet of things involve 
family security, medical facilities, family data 
processing, family entertainment and business 
facilities [121]. As there is a need for 
connectivity between people, organizations, 
companies and electronic devices to get real-
time responses and control, the IoT things is 
exactly the one that could offer these facilities, 
enabling the home objects to be monitored and 
controlled over the network [122].  

In conclusion, energy-efficient buildings 
can bring major benefits to the owners, to 
the environment, but also to the society in 
general. Reducing energy, water and waste 
costs brings in addition economic gains. 
 
6. REFERENCES 
[1]      UN, Our Common Future - Report of the World 

Commission on Environment and Development, 
United Nations, 1987.  

[2]      R. Costanza and B. C. Patten, Defining and 
predicting sustainability, Ecol. Ec., no. 15, pp. 193-
196, 1995.  

[3]      UN, UN Conference on Environment and 
Development (1992), 1997. 

[4]      UN, Sustainable Development Goals, Available: 
http://www.un.org/sustainabledevelopment/sustainab
le-development-goals/. 

[5]      IPCC, Buildings, Cambridge, United Kingdom, 
New York, NY, USA: Cambridge, 2014. 

[6]     M. Abdellatif and A. Al-Shamma’a, Review of 
sustainability in buildings, Sust. Cities Soc., no. 14, 
p. 171–177, 2015.  

[7]     P.O.Akadiri, et al., Design of A Sustainable 
Building: A Conceptual Framework for 
Implementing Sustainability in the Building Sector, 
Build., no. 2, pp. 126-152, 2012. 

[8]     UNEP, Buildings and climate change – a 



- 199 - 
 

 

summary for decision-makers, Paris: United Nations 
Environmental Programme, Sustainable Buildings 
and Climate Initiative, 2009.  

[9]      M. Asif, Growth and sustainability trends in the 
buildings sector in the GCC region with particular 
reference to the KSA and UAE, Ren. Sustain. 
Energy Rev., no. 55, p. 1267–1273, 2016.  

[10] D. Mumovic and M. Santamouris, A Handbook of 
Sustainable Building Design and Engineering, 
London; Sterling, VA: Earthscan, 2009.  

[11] U. Berardi, Clarifying the new interpretations of the 
concept of sustainable building, Sust.Cit. Soc.,no. 8, 
p. 72–78, 2013.  

[12] N. Wang and H. Adeli, Sustainable building design, 
J. Civ. Eng. Manag., no. 20, pp. 1-10, 2014.  

[13] C.J. Kibert, Sustainable Construction. Green 
Building Design and Delivery, 4th ed., Hoboken, 
New Jersey: John Wiley & Sons, Inc., 2016.  

[14] O. Ortiz, F. Castells and G. Sonn, Sustainability in 
the construction industry: A review of recent 
developments based on LCA, Constr.Build.Mat., 
no.23,p.28-39, 2009.  

[15] R. Moschetti, L. Mazzarella and N. Nord, An overall 
methodology to define reference values for building 
sustainability parameters, Energy Build., no. 88, p. 
413–427, 2015. 

[16] G. Fernández-Sánchez and F. Rodríguez-López, A 
methodology to identify sustainability indicators in 
construction project management—Application to 
infrastructure projects in Spain, Ecological 
Indicators, no. 10, p. 1193–1201, 2010.  

[17] CIBSE, Renewable energy sources for buildings, 
London: The Chartered Institution of Building 
Services Engineers, 2006.  

[18] V. Bokalders and M. Block, The Whole Building 
Handbook. How to Design Healthy, Efficient and 
Sustainable Buildings, London; Sterling, VA: 
Earthscan, 2010.  

[19] WBA, WBA Global Bioenergy Statistics 2014, 
World Bioenergy Association, 2014.  

[20] R. Shortall, B. Davidsdottir and G. Axelsson, 
Geothermal energy for sust. development: A review 
of sustainability impacts and assessment 
frameworks, Ren. Sust. Energ. Rev., no. 44, p. 391–
406, 2015.  

[21] S.B. Marinkovic, et al., Life-cycle assessment (LCA) 
of concrete with recycled aggregates (RAs), in 
Handbook of recycled concrete and demolition 
waste, Woodhead Publishing Limited, 2013, pp. 
569-604.  

[22] M. Behera, et al., Recycled aggregate from C&D 
waste & its use in concrete – A breakthrough 
towards sustainability in construction sector: A 
review, Constr. Build. Mat., vol. 68, p. 501–516, 
2014.  

[23] J. T. Kim and M. S. Todorovic, Towards 
sustainability index for healthy buildings—Via 
intrinsic thermodynamics, green accounting and 
harmony, Energy Build., vol. 62, p. 627–637, 2013.  

[24] G. Krigsvoll, M. Fumo and R. Morbidu, "National 
and Internat. Standardization (Internat. Org. for 

Standardiz. and Europ. Committee for Standardiz.) 
Relevant for Sust. in Constr., Sust., no. 2, pp. 3777-
3791, 2010.  

[25] H. Zabihi, F. Habib and L. Mirsaeedi, Sustainability 
in Building and Construction: Revising Definitions 
and Concepts, Int. J. Emerg. Sci., no.2, pp. 570-578, 
2012.  

[26] A.L. Dannenberg, et al., Making Healthy Places. 
Designing and Building for Health, Well-being and 
Sustainability, London: Island Press, 2011. 

[27] U. Desideri, et al., Design of a multipurpose “zero 
energy consumption” building according to 
European Directive 2010/31/EU: Life cycle 
assessment, Energy Build., no. 80, p. 585–597, 
2014.  

[28] I. Sartori and A. Hestnes, Energy use in the life cycle 
of conventional and low-energy buildings: A review 
article, Energy Build., no. 39, p. 249–257, 2007.  

[29] D. Chang, C. Lee and C.-H. Chen, Review of life 
cycle assessment towards sustainable product, J. 
Clean. Prod., no. 83, pp. 48-60, 2014.  

[30] J.Bastos, et al., Life-cycle energy and greenhouse 
gas analysis of three building types in a residential 
area in Lisbon, Energy Build., no. 69, p. 344–353, 
2014.  

[31] The Social Benefits of Sustainable Design  
[32] B. Neyestani, A Review on Sustainable Building 

(Green Building), Int. J. Eng. Sci., vol. 1, no. 6, pp. 
451-459, 2017.  

[33] M.A. El-Mikawi, Sustainable Development in 
construction, 2018.  

[34] H. Gervásio, et al., Valorificarea conceptului de 
dezvoltare durabilă în domeniul structurilor 
metalice, Timișoara: Editura Orizonturi 
Universitare, 2014.  

[35] I. Kovacic and V. Zoller, Building life cycle 
optimization tools for early design phases, Energy, 
no. 92, pp. 409-419, 2015.  

[36] T.J. Wen, et al., Assessment of embodied energy and 
global warming potential of building construction 
using life cycle analysis approach: Case studies of 
residential buildings in Iskandar Malaysia, Energy 
Build., no.93, p.295–302, 2015.  

[37] A. Mickaityte, et al., The concept model of 
sustainable buildings refurbishment, Int. J. Strat. 
Prop. Manag., no. 12, p. 53-68, 2008.  

[38] T. Konstantinou and U. Knaack, An approach to 
integrate energy efficiency upgrade into 
refurbishment design process, applied in two case-
study buildings in North.Europ. 
climate,En.Build.,no.59,p.301–309, 2013.  

[39] ISO, ISO 14040:2006 Environmental management – 
Life cycle assessment – Principles and framework, 
Geneva: Internat. Org. for Standardization, 2006.  

[40] J. Fava, Will the next 10 years be as productive in 
advancing life cycle approaches as the last 15 years?, 
Int J Life Cycle Assess, vol. 11, pp. 6-8, 2006.  

[41] F. Asdrubali, et al., LCA in the construction sector: 
guiding the optimization of conventional Italian 
buildings, Energy Build., vol. 64, p. 73–89, 2013.  

[42] A.F.A. Rashid and S. Yusoff, A review of life cycle 



- 200 - 
 

 

assessment method for building industry, Ren. Sust. 
Energy Rev., no. 45, p. 244–248, 2015.  

[43] J. Monahan and J. Powell, An embodied carbon and 
energy analysis of modern methods of construction 
in housing: a case study using a life cycle 
assessment framework, Energy Build., vol. 43, p. 
179–88, 2011.  

[44] A. Oviir, Life cycle assessment (LCA) in the 
framework of the next generation Estonian building 
standard. Building certification as a strategy for 
enhancing sustainability, Energy Proc., vol. 96, p. 
351-362, 2016.  

[45] S.V. Russell-Smith, et al., Sustainable target value 
design: integrating life cycle assessment and target 
value design to improve building energy and 
environmental performance, J. Clean. Prod., vol. 88, 
pp. 43-51, 2015.  

[46] R. Hoogmartens, et al., Bridging the gap between 
LCA, LCC and CBA as sustainability assessment 
tools, Env. Imp. Assess. Rev., vol. 48, p. 27-33, 
2014.  

[47] L. Liu, P. Rohdin and B. Moshfegh, LCC 
assessments and environmental impacts on the 
energy renovation of a multi-family building from 
the 1890s, Energy Build., vol. 133, p. 823–833, 
2016.  

[48] Z. Teshnizi, et al., Lessons Learned from LCA and 
LCC of Two Residential Towers at the Univ. of 
British Columbia, Proc. CIRP, vol. 69, p. 172-177, 
2018.  

[49] A. Di Maria, et al., Downcycling versus recycling of 
construction and demolition waste: Combining LCA 
and LCC to support sustainable policy making, 
Waste Manag., vol. 75, pp. 3-21, 2018.  

[50] L. F. Cabeza, et al., Life cycle assessment (LCA) 
and life cycle energy analysis (LCEA) of buildings 
and the building sector: A review, Ren. Sust. Energy 
Rev., vol. 29, pp. 394–416, 2014.  

[51] A. Atmaca and N. Atmaca, Life cycle energy 
(LCEA) and carbon dioxide emissions (LCCO2A) 
assessment of two residential buildings in Gaziantep, 
Turkey, Energy Build., vol. 102, p. 417–431, 2015.  

[52] R. H. Crawford, et al., Evaluating the life cycle 
energy benefits of energy efficiency regulations for 
buildings, Ren. Sust. Energy Rev., vol. 63, p. 435–
451, 2016.  

[53] P. Munoz, et al., Implications of Life Cycle Energy 
Assessment of a new school building, regarding the 
nearly Zero Energy Buildings targets in EU: A case 
of Study, Sust. Cit. Soc., vol. 32, p. 142–152, 2017.  

[54] N. Pargana, et al., Comparative environmental life 
cycle assessment of thermal insulation materials of 
buildings, Energy Build., vol. 82, pp. 466–481, 
2014.  

[55] E. Loiseau, et al., Implementation of an adapted 
LCA framework to environmental assessment of a 
territory: important learning points from a French 
Mediterranean case study, J. Clean. Prod., vol. 80, 
pp. 17-29, 2014.  

[56] O.S. Alshamrani, K. Galal and S. Alkass, Integrated 
LCA-LEED sustainability assessment model for 

structure and envelope systems of school buildings, 
Build. Env.,vol.80,pp. 61-70, 2014.  

[57] A. Stephan and L. Stephan, Life cycle energy and 
cost analysis of embodied, operational and user-
transport energy reduction measures for residential 
buildings, App. Energy, vol. 161, p. 445–464, 2016.  

[58] S. Su, et al., Dynamic LCA framework for 
environmental impact assessment of buildings, 
Energy Build., vol. 149, pp. 310–320, 2017.  

[59] B. Soust-Verdaguer, C. Llatas and A. García-
Martínez, Critical review of BIM-based LCA 
method to buildings, Energy Build., vol. 136, p. 110-
120, 2017.  

[60] M.M. Khasreen, P.F. Banfill and G.F. Menzies, 
Life-Cycle Assessment and the Environmental 
Impact of Buildings: A Review, Sust., no. 1, pp. 
674-701, 2009.  

[61] I.Z. Bribian, et al., Life cycle assessment in 
buildings: State-of-the-art and simplified LCA 
methodology as a complement for building 
certification, Build. Env., vol.44, p. 2510–2520, 
2009.  

[62] P. Arroyo, et al., Collaborating in decision making 
of sustainable building design: An experimental 
study comparing CBA and WRC methods, Energy 
Build., vol. 128, p. 132-142, 2016.  

[63] R. Evins, A review of computational optimisation 
methods applied to sustainable building design, Ren. 
Sust. Energy. Rev., vol. 22, p. 230–245, 2013.  

[64] P.H. Shaikh, et al., Intelligent multi-objective 
optimization for building energy and comfort 
management, J. King Saud Univ.-Eng. Sci., vol. 30, 
p. 195-204, 2018.  

[65] G. Ballard, The lean project delivery system: an 
update, Lean Constr. Journ., pp. 1-19, 2008.  

[66] S.N. Kamaruzzaman, et al., Developing weighting 
system for refurbishment building assessment 
scheme in Malaysia through analytic hierarchy 
process (AHP) approach, Energy Policy, vol. 112, 
pp. 280-290, 2018.  

[67] A. Takano, M. Hughes and S. Winter, A 
multidisciplinary approach to sustainable building 
material selection: A case study in a Finnish context, 
Build. Env., vol. 82, pp. 526-535, 2014.  

[68] P. Huedo, E. Mulet and B. López-Mesa, A model for 
the sustainable selection of building envelope 
assemblies, Env.Imp.Ass.Rev.,vol.57, pp.63–77, 
2016.  

[69] B. Reza, R. Sadiq and K. Hewage, Sustainability 
assessment of flooring systems in the city of Tehran: 
An AHP-based life cycle analysis, Constr. Build. 
Mat., vol. 25, pp. 2053–2066, 2011.  

[70] D. Rusu, et al., A Structured Managerial Model for 
the Decision Making Process for Enhancing 
Building Sustainability in all Life Cycle Phases, 
Procedia - Social and Behav. Sci., vol. 238, pp. 442-
451, 2018.  

[71] T. Østergård, et al., Building simulations supporting 
decision making in early design – A review, Ren. 
Sust. Energy Rev., vol. 61, pp. 187-201, 2016.  

[72] Z. Tian, et al., Building Energy Optimization Tools 



- 201 - 
 

 

and Their Applicability in Architectural Conceptual 
Design Stage, Energy Proc., no. 78, p. 2572-2577, 
2015.  

[73] K. Wang and Q. Fan, Building information 
modelling (BIM) for sustainable building design, 
Facilities, vol. 31, p. 138–157, 2013.  

[74] Y. Lu, et al., Building Information Modeling (BIM) 
for green buildings: A critical review and future 
directions, Autom. Constr., vol. 83, pp. 134-148, 
2017.  

[75] T. Ahmad, et al., BIM-based iterative tool for 
sustainable building design: A conceptual 
framework, Proc. Eng., vol. 180, p. 782-792, 2017.  

[76] S. Liu, X. Meng and C. Tam, Building information 
modeling based building design optimization for 
sustainability, Energy Build., vol.105, p.139–153, 
2015.  

[77] P.O. Akadiri, Understanding barriers affecting the 
selection of sustainable materials in building 
projects, J. Build. Eng., vol. 4, p. 86–93, 2015.  

[78] D. Iribarren, et al., LCA and data envelopment 
analysis approach for the selection of building 
components according to their environmental impact 
efficiency: a case study for external walls, J. Clean. 
Prod., vol. 87, pp. 707-716, 2015.  

[79] M.D. Saghafi and Z.S.H. Teshnizi, Recycling value 
of building materials in building assessment 
systems, Energy Build., vol. 43, pp. 3181–3188, 
2011.  

[80] U. Persson, Management of sustainability in 
construction works, Lund, Sweden: Division of 
Construction Management, Lund University, 2009.  

[81] S. Emmitt and C. A. Gorse, Barry’s advanced 
construction of buildings, 3rd ed., Chichester, West 
Sussex: John Wiley & Sons, Ltd, 2014.  

[82] P. Nowak, et al., Decision Making with use of BIM, 
Proc. Eng., vol.153, p.519-526, 2016.  

[83] H. Kang, Y. Lee and S. Kim, Sustainable building 
assessment tool for project decision makers and its 
development process, Env. Imp. Ass. Rev., vol. 58, 
p. 34–47, 2016.  

[84] G. K. Ding, Sustainable construction — The role of 
environmental assessment tools, J. Env. Manag., no. 
86, p. 451–464, 2008.  

[85] U. Berardi, Sustainability assessment in the 
construction sector: rating systems and rated 
buildings, Sust. Dev., vol. 20, p. 411–424, 2012. 

[86] J. K. W. Wong and J. Zhou, Enhancing 
environmental sustainability over building life 
cycles through green BIM: A review, Autom. 
Constr.,vol.57,p.156–165,2015.  

[87] I. Blom, L. Itard and A. Meijer, LCA-based env. 
assessment of the use and maintenance of heating 
and ventilation systems in Dutch dwellings, Build. 
Env.,vol.45, p.2362-2372, 2010.  

[88] Y.-K. Juan, P. Gao and J. Wang, A hybrid decision 
support system for sustainable office building 
renovation and energy performance improvement, 
Energy Build., vol. 42, p. 290–297, 2010.  

[89] N.W. Brown, et al., Sustainability assessment of 
renovation packages for increased energy efficiency 

for multi-family buildings in Sweden, Build. Env., 
vol. 61, pp. 140-148, 2013.  

[90] Y. Xing, N. Hewitt and P. Griffiths, Zero carbon 
buildings refurbishment––A Hierarchical pathway, 
Ren. Sust. Energy Rev.,vol.15,p. 3229– 3236, 2011.  

[91] L. Asere, et el., Assessment of indoor air quality in 
renovated buildings of Liepaja municipality, Energy 
Proc., vol. 91, pp. 907-915, 2016.  

[92] T. Niemelä, et al., Cost-optimal renovation solutions 
to maximize environmental performance, indoor 
thermal conditions and productivity of office 
buildings in cold climate, Sust. Cit. Soc., vol. 32, pp. 
417-434, 2017. 

[93] R. Mateus, et al., Environmental and cost life cycle 
analysis of the impact of using solar systems in 
energy renovation of Southern European single-
family buildings, Renewable Energy, pp. 1-11, 2018.  

[94] P. Bluyssen and C. Cox, Indoor environment quality 
and upgrading of European office buildings, Energy 
Build., vol. 34, pp. 155–162, 2002.  

[95] A. Kaklauskas, et al., Multivariant design and 
multiple criteria analysis of building refurbishments, 
Energy Build., vol. 37, pp. 361–372, 2005.  

[96] F.P. Chantrelle, et al., Development of a 
multicriteria tool for optimizing the renovation of 
buildings, Applied En., vol.88, p.1386–1394, 2011.  

[97] M.H. Wu, et al., Sustainable building envelope 
design by considering energy cost and occupant 
satisfaction, Energy Sust. Dev., vol. 31, p. 118–129, 
2016.  

[98] A. Santangelo and S. Tondelli, Occupant behaviour 
and building renovation of the social housing stock: 
Current and future challenges, Energy Build., vol. 
145, p. 276–283, 2017.  

[99] R. A. de Larriva, et al., A decision-making LCA for 
energy refurbishment of buildings:Conditions of 
comfort, Energy Build., vol. 70, pp. 333–342, 2014. 
B. Wang, et al., A multi-objective optimization 
model for the life-cycle cost analysis and retrofitting 
planning of buildings, Energy Build., vol. 77, pp. 
227–235, 2014.  

[100] Y. Shao, et al., Integrating requirement analysis 
and multi-objective optimization for office building 
energy retrofit strategies, Energy Build., vol. 82, pp. 
356–368, 2014.  

[101] A. Kylili, et al., Key Performance Indicators 
(KPIs) approach in buildings renovation for the 
sustainability of the built environment: A review, 
Ren. Sust. Energy Rev., no. 56, pp. 906–915, 2016. 

[102] B. Wang, et al., A multi-objective optimization 
model for the life-cycle cost analysis and retrofitting 
planning of buildings, Energy Build., vol. 77, pp. 
227–235, 2014.  

[103] J. Silvestre, et al., Environmental impacts and 
benefits of the end-of-life of building materials - 
calculation rules, results and contribution to a 
“cradle to cradle” life cycle, J. Clean. Prod., vol. 66, 
pp. 37-45, 2014. 

[104] F. Cruz Rios, W.K. Chong and D. Grau, Design 
for Disassembly and Deconstruction - Challenges 
and Opportunities, Proc. Eng., vol.118, p.1296-1304, 



- 202 - 
 

 

2015.  
[105] C. Kibert, A. Chini and J. Languell, 

Deconstruction as an Essential Component of 
Sustainable Construction, Univ. of Florida, 2001.  

[106] A. Klang, et al., Sustainable management of 
demolition waste - an integrated model for the 
evaluation of environmental, economic and social 
aspects, Res.Cons.Recycl.,vol.38,p 317–334, 2003.  

[107] M. Behera, et al., Recycled aggregate from 
C&D waste & its use in concrete – A breakthrough 
towards sustainability in construction sector: A 
review, Constr. Build. Mat., vol. 68, p. 501–516, 
2014.  

[108] A. Rao, K.N. Jha and S. Misra, Use of 
aggregates from recycled construction and 
demolition waste in concrete, Res. Cons. Recycl., 
vol. 50, p. 71–81, 2007. 

[109] D.D. Tingley and B. Davison, Developing an 
LCA methodology to account for the environmental 
benefits of design for deconstruction, Build. Env., 
vol. 57, pp. 387-395, 2012.  

[110] W.Y. Ng and C.K. Chau, New life of the 
building materials- recycle, reuse and recovery, 
Energy Proc., vol. 75, pp. 2884 – 2891, 2015.  

[111] S.-K. Wong, et al., Sick building syndrome and 
perceived indoor environmental quality: A survey of 
apartment buildings in Hong Kong, Habitat Internat., 
vol. 33, pp. 463–471, 2009.  

[112] W. Wei, O. Ramalho and C. Mandin, Indoor air 
quality requirements in green building certifications, 
Build. Env., vol. 92, pp. 10-19, 2015.  

[113] A. Radziejowska and Z. Orlowski, Method for 
Assessing the Social Utility Properties of a Building, 
Proc. Eng., vol. 161, pp. 765 – 770, 2016. 

[114] S.Chen, et al., Definition of occupant behavior 
in residential buildings and its application to 

behavior analysis in case studies, En.Build., v.104, 
pp.1-13, 2015.  

[115] J.K. Day and D.E. Gunderson, Understanding 
high performance buildings: The link between 
occupant knowledge of passive design systems, 
corresponding behaviors, occupant comfort and 
environmental satisfaction, Build. Env., vol. 84, pp. 
114-124, 2015.  

[116] G. Baird, Users’ perceptions of sustainable 
buildings- Key findings of recent studies, Ren. En., 
vol.73, pp.77-83, 2015. 

[117] M. Jia, et al., From occupancy to occupant 
behavior: An analytical survey of data acquisition 
technologies, modeling methodologies and 
simulation coupling mechanisms for building energy 
efficiency, Ren. Sust. Energy Rev., vol. 68, p. 525–
540, 2017.  

[118] M.S. Todorovic and J.T. Kim, Buildings energy 
sustainability and health research via 
interdisciplinarity and harmony, Energy Build., vol. 
47, pp. 12-18, 2012.  

[119] A. Nasibulina, Education for Sustainable 
Development and Environmental Ethics, Procedia – 
Soc. Behav. Sci., vol. 214, pp. 1077-1082, 2015.  

[120] E.I. Batov, The distinctive features of "smart" 
buildings, Proc. Eng., no. 111, pp. 103-107, 2015. 

[121] B. Li and J. Yu, Research and application on the 
smart home based on component technologies and 
IoT, Procedia Eng., no. 15, pp. 2087-2092, 2011.  

[122] B. Brad and M.M. Murar, Smart Buildings 
Using IoT Technologies, Constr. Un. Build. Struct., 
no. 5, pp. 15-27, 2014. 

 
PROCESUL DECIZIONAL PENTRU ÎMBUNĂTĂŢIREA SUSTENABILITĂŢII CONSTRUCŢIILOR PE 

DURATA CICLULUI DE VIAŢĂ – STADIU ACTUAL  
 

Rezumat: Astăzi, societatea se confruntă cu provocări majore de a acționa și de a reacționa la schimbăril climatice prin 
toate mijloacele posibile. Întrucât sectorul construcțiilor contribuie în mod semnificativ la consumul de energie la nivel 
mondial, acesta prezintă, de asemenea, multe oportunități de integrare a durabilității atât în clădirile existente, cât și în 
cele noi. Această lucrare prezintă o rezumat asupra principalelor aspecte privind sustenabilitatea clădirilor, orientându-
se pe o abordare bazată pe ciclul de viață, care este văzută ca o metodă eficientă pentru îmbunătățirea dimensiunii de 
mediu a sustenabilităţii. Rezultatele arată că deciziile în fiecare fază a ciclului de viață afectează ieşirile din proces 
ulterioare, etapa de proiectare fiind cea mai importantă pentru punerea în aplicare a unor măsuri durabile pe termen 
lung. În continuare, această lucrare prezintă procesul de luare a deciziilor în fiecare etapă și abordările actuale pentru 
reducerea impactului mediului construit asupra planetei. Dar, aspectele economice și sociale nu pot fi neglijate, după 
cum arată cele mai recente studii din domeniu.  
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