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1 | INTRODUCTION

In recent years, sustainability has become one of the main focuses for
the construction enterprises at all phases of their projects’ life cycle:
design, construction, and use (Zou & Couani, 2012). The strengthen-
ing of sustainability is dependent on the rational use of systems and
ecologically sound construction techniques, which must be combined
appropriately to define the design parameters (Ahmad, Thaheem, &
Anwar, 2016). In fact, sustainable construction presents several ben-
efits, not just environmental, but also economic and social. Construc-
tion projects that consider “green operations” benefit from decreased
operational costs, improvements regarding the security and health
of workers and occupants, and the rational use of natural resources,
among other advantages (Halliday, 2008; Olanipekun, Chan, Xia, &
Ameyaw, 2017).

Interest in sustainability has extended to the construction process,
creating growing interest by the construction industry in developing
their activities in a sustainable fashion, (i.e., in producing sustainably)
(Dong & Ng, 2016; Thomas & Costa, 2017; Zhang, Wang, Hu, & Wang,
2017).

The active management of sustainable performance can provide

significant improvements in the efficiency and profitability of a

Sustainable practices at construction sites should be considered from the start of the project,
meaning during the design phase. A model for the implementation of sustainability at a site is an
important management tool, and its adoption can indicate good practices and propose an assess-
ment of local conditions. Thus, the main contribution of this article is to propose a practical model
to evaluate the level of implementation of sustainable practices at construction sites. The model
was based on sustainability certifications and validated at six construction sites in Brazil. The
results indicate that construction companies that possess environmental certifications have bet-
ter levels of implementation of good practices at their work sites. However, it was noted that it is
not necessary for a company to obtain an environmental certification; rather, it is necessary for

sustainability strategies to become corporate culture.

civil construction, construction site, environmental certification, sustainability

construction business (Construction Industry Research and Informa-
tion Association, 2001; Marcelino-Sadaba, Gonzalez-Jaen, & Pérez-
Ezcurdia, 2015; Soto-Acosta, Cismaru, Vatamanescu, & Ciochina,
2017). It is important to develop quantitative measures (indicators)
with which companies can measure the sustainability of their busi-
nesses (strategic indicators) and activities (operational indicators).
Shen, Li Hao, Tam, and Yao (2017) proposed a sustainable performance
checklist to be used throughout the life cycle of construction projects.
Based on a review of 47 academic publications in the area of building
projects published between 2006 and 2015, Olanipekun et al. (2017)
identified the need to create specific indicators for the owner’s com-
mitment about environmental concerns. The owners could thus know
in advance the main sustainability guidelines that would promote the
best performances of their businesses.

The improvement in sustainable performance starts with a commit-
ment toward sustainability at a company’s higher decision-making lev-
els, which is accomplished through the adoption of sustainable prac-
tices throughout the entire production chain (Zou & Couani, 2012),
with benefits to project performance, and optimization of cost, time,
and quality. The recognition of sustainable practices in construc-
tion is nowadays done through programs of environmental certifi-

cation. In addition to showing the commitment of organizations to
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sustainability, the certification labels highlight good practices and work
as quality parameters incorporated into the building. The best-known

certification labels in Brazil are:

e Building Research Establishment Environmental Assessment
Method (BREEAM) (Building Research Establishment, 2009),

e Leadership in Energy and Environmental Design (LEED) for New
Construction & Major Renovation (U.S. Green Building Council,
2009),

o AQUA-HQE process, based on the French label HQE (Haute Qualité

Environnementale),
e Foundation Carlos Alberto Vanzolini (FCAV) (FCAV, 2013), and

e Blue House Seal from the Federal Savings Bank (Caixa Econémica Fed-
eral [CEF]) (CEF, 2010).

The recognition of sustainable
practices in construction is
nowadays done through
programs of environmental
certification.

According to the certifying agent, the Green Building Council (GBC),
Brazil, is the country with the fourth highest number of sustainable
buildings in the world, and it has the largest number of LEED-certified
enterprises, behind only Canada, China, and India, in a list of 167 coun-
tries (GBC, 2018). In Brazil, there are 1,345 registered and 533 certi-
fied projects. According to the GBC, the green construction market in
Brazil has strengthened over the last 10 years, with the engagement of
the supply chain involving construction companies, architects, product
suppliers, and services.

Research has also contributed to the understanding of the value of
the certification process and to comparing certification labels’ issues
and metrics according to Grunberg, Medeiros, and Tavares (2014), Lee
(2013), and Andrade and Braganca (2016). Generally speaking, envi-
ronmental certifications present guidelines that need to be consid-
ered or followed in order for an enterprise to obtain a sustainability
label. In spite of these guidelines and considering that the certification
processes are currently well consolidated, it is still necessary to per-
form additional studies to delve further into the appropriate guidelines
for the application of these processes to the implementation phase of
construction work, which is a stage of significant impact on the envi-
ronment and the construction site surroundings. In fact, the sustain-
ability assessment methods in construction should consider a multidi-
mensional approach (Ding, 2008), which should necessarily include the
implementation phase of the work for the reasons above mentioned.

Thus, from a comparative study among the environmental certi-
fication labels focused on the implementation phase of the project,

the objective of this study is to present a management methodology
based on the proposition of an evaluation protocol and sustainability
implementation on building construction sites. To accomplish this task,
construction sites with LEED or AQUA-HQE environmental labels and
social housing construction ventures (HIS) situated in diverse locations
in Brazil (southeast and northeast) were visited to compare against and
validate the proposed evaluation method. Finally, the results and limi-

tations found in the application of the evaluation tool are discussed.

2 | CONSTRUCTION SITE SUSTAINABILITY

The construction stage of a building accounts for a significant portion
of the negative impacts to the environment, mainly those related to
the loss of materials and the generation of waste, and also in regard to
interference in activities and conditions in the vicinity of the construc-
tion work (Zou & Couani, 2012). Therefore, the construction phase
must be considered to implement sustainable actions and minimize the
impact of work on the environment.

The problems related to the construction phase are recurrent.
According to Alarcén and Mardones (1998), the problems exist due to
the lack of interaction between the design and construction phases. It
has also been observed that although this problem has been argued
and questioned for about 20 years, it persists. Choudhry, Gabriel, Khan,
and Azhar (2017) warn that this lack of interaction still occurs, and
that the most common changes are due to owners requesting design
changes due to financial problems and lack of skilled labor in the con-
struction market.

The environmental impact of construction is influenced by the
entire production chain: extraction of raw materials, production and
transportation of materials and components, design and projects,
implementation (construction), use and maintenance practices, and
at the end of its useful life, the demolition/disassembly, as well as
the disposal of waste generated throughout the lifespan. Thus, the
task of implementing sustainability practices should start even before
the actual building project commences to set a management philos-
ophy and to spread sustainability over the next steps in the process
(Olanipekun et al., 2017). The design phase acquires great importance
because it includes most of the decisions relevant to the sustainabil-
ity of the building. Likewise, the design phase is very important for the
sustainability of the construction phase. However, reality shows that
the layout of construction sites is not always carried out to ensure that
sustainability practices are implemented during the construction of the
buildings.

Parallel to the adoption of sustainability practices on construc-
tion sites, various initiatives have been proposed in the literature for
the management of sustainability during the execution of the project

work:

e Chen, Li, and Wong (2002), in research developed in Hong Kong,
proposed a barcode system called Incentive Reward Program that
focuses on reducing waste in the construction site through the inter-
relationship between the sector chief and the warehouse handler,
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with payment of bonuses to workers who generate the least amount

of construction waste;

e Evangelista, Costa, and Zanta (2010) presented a study in the city of
Salvador, Bahia, Brazil, where Class A waste was recycled with the
use of a recycling machine installed in situ. With this, it was possible
to obtain recycled aggregates (which were used in the construction
site itself), which meant savings of 45% over the cost of acquisition
of the natural aggregated volume;

e Llatas (2011) presents a model that allows estimating the amount
of construction waste generated during the design phase of the
project to promote its prevention and recovery. Modeling factors
were obtained from a Spanish case study of more than 20 dwellings.
The source and types of packaging waste, residue, soil, and haz-
ardous waste were estimated in detail and compared with other
studies. The results show that the model can be implemented dur-
ing the design phase, and the possibilities of reduction and recovery
of construction waste can be increased much above the challenge of
the European Union, which is to recover 70% by weight of the con-
struction and demolition waste in 2020.

e Gangolells et al. (2009) propose a quantitative methodology for the
forecast of environmental impact related to the construction pro-
cess of residential buildings. The study presented a consistent base
for comparison and creation of an environmental forecast indicator,
allowing a comparison between constructors and construction sites

that can be used as enterprise strategy.

e Sarkis, Meade, and Presley (2012) presented a decision-making and
structure model that is based on the economic, social, and environ-
mental aspects of sustainability for the training and selection of sub-

contractors and their teams in the constructed environment.
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e Senaratne and Hewamanage (2015) highlight the importance of
leadership in the certification process of a sustainable construction
project. The research considers four leadership processes necessary
to face the challenges of LEED certification: proactive planning and
visualization; collective implementation; teamwork; and continuous

learning and knowledge sharing.

e Athapaththu and Karunasena (2018) studied three companies in Sri
Lanka and concluded that organizations have distinctive approaches
to sustainable construction standards, guidelines, and policies. The
enterprises adopt technologies that reduce waste, recycle materi-
als, conserve water and energy, protect biodiversity, maintain cost
effectiveness and adopt procedures that are less disturbing to the
environment than standard practices. All of the companies ana-
lyzed in that study had ISO 14001 for environment management
systems and are looking forward to other ISO standards for social
responsibility, energy management, and occupational health and

safety.

So, it turns out that there are different types of initiatives to imple-
ment the management of sustainability on construction sites that
highlight the importance and timeliness of the sustainability theme.
However, the companies discussed above feature partial approaches
that lead to particular practices, such as the reduction and man-
agement of construction waste. In the mentioned research, propos-
als for an integrated model to compare of the sustainability lev-
els at construction sites were not observed. Therefore, this article
presents a guide for the sustainability measurements adopted during
the implementation phase of construction work that considers differ-
ent sustainability practices to encourage actions and promote their

dissemination.

EXHIBIT 1 Extract of the comparison between environmental certifications and main references

LEED (U.S. Green
Building Council, 2009)

BREEAM
AQUA-HQE (FCAV, 2013)

(BREEAM, 2009)

Blue House Seal

(CEF, 2010) Checklist question

4.0. Materials and Resources

Recyclable material deposit and collection

Control of/concern for the
storage and selection of
recyclable construction
materials

Picking, storage,
deposit, and
collection of
recyclable materials

Recyclable waste separation
center and agreement with
recycling cooperatives in town
to take the collected materials

Is internal collection compatible
with external collection?

Are entrepreneurs encouraged to
inquire about local practices
for waste collection to consider
the appropriate systems?

Adapted from Zeule (2014).

Picking, storage, and
selection of the
residues

Selective collection

1. Concern with deposit and
collection of recyclable
materials

Training for the
management of residues
(rubble)

2. Are the different types of
residues separated?

3. Are contaminant wastes
separated from the others?

4. |s there separation of organic
and inorganic garbage?

5. Is there selective collection of
the residues in the
construction site?

Place for selective
collection

6. Are the materials protected
from the weather?

7. Are the materials stored
according to technical
specifications?
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3 | PROPOSAL PRESENTATION

3.1 | Research method

This study reports the research work developed by one of the authors
within the framework of a dissertation (Zeule, 2014). The research
employed the case study method proposed by Yin (2013). The initial
phase consisted of a bibliographical analysis on the topic of sustain-
ability at construction sites and in building construction and sought
to identify good practices adopted in different countries. From this, a
sustainability evaluation model in the form of a checklist was devised,
which assertively presented the questions obtained in the comparative
table. That is, the questions were formulated to guide the responses to
those that were the most favorable to the adoption of sustainability.
To facilitate the implementation of the checklist and the comparison of
results, the list was drawn up in a spreadsheet that could be completed

during the researcher’s field visits using a tablet.

3.2 | The construction of the proposed model

A comparative table of guidelines and scoring rules for the environ-
mental certification labels was prepared to obtain a unified diagnosis
for the evaluation of the sustainability implementation at construction
sites. The comparative table was based on four certification programs:
BREEAM (2009); LEED NC (U.S. Green Building Council, 2009); AQUA-
HQE (FCAV, 2013); and the Blue House Seal (CEF, 2010).

The sustainability evaluation criteria were divided into six levels
according to the LEED organization, which is the most used certifica-
tion levels in Brazil. The sustainability practices were classified accord-

ing to:

e Sustainable construction site,
e Rational use of water,

e Rational use of energy,

e Materials and resources,

e Environmental quality, and

e Innovations and processes.

The table in Exhibit 1 shows a partial section to promote an under-
standing of how the comparison process of the cited references was
used to develop of the checklist questions under the topic “materials
and resources” in the construction site, which was further divided into

» o«

subitems: “deposit and collection of recyclable materials,” “construc-

» o«

tion waste management,” “materials for reuse,” and “certified wood.”

For the sake of space, only a few points are presented.

3.3 | The proposed model

As the table in Exhibit 1 shows, to compare the certification programs,
we developed a series of questions to implement the current research.
So, the model was organized in six macroitems and their respective
subitems as seen in the table in Exhibit 2. In the end, the sustainabil-
ity evaluation model presents a checklist with 95 questions that will

ZEULEETAL.
EXHIBIT 2 Items from the checklist and the number of questions
in each subitem
Number of
Item 1.0 Sustainable Construction Site questions
1.1 Transport 10
1.2 Reduction in heat islands and thermal 07
comfort
1.3 Pollution 04
1.4 Space development: (1) Habitat 03
protection and restoration; (2)
maximization of open spaces
1.5 Land selection 08
Number of
Item 2.0 Rational use of water questions
2.1 Rain and gray water collection 04
2.2 Wastewater technologies 02
2.3 Reduction of consumption 03
Number of
Item 3.0 Rational use of energy questions
3.1 Local generation of renewable energy 01
3.2 Technologies for reduction of energy 06
consumption
Number of
Item 4.0 Materials And Resources questions
4.1 Recyclable materials deposit and 07
collection
4.2 Management of construction residues 08
4.3 Reuse of materials 02
44 Certified wood 02
Number of
Item 5.0 Environmental quality questions
5.1 Comfort of the users of the construction 13
site and surroundings
5.2 Reduction in CFC use 03
(chlorofluorocarbon) and CO, (carbon
dioxide)
Number of
Item 6.0 Innovations and processes questions
6.1 Innovations and processes 12
Total 95

From: Zeule (2014).

define the level of sustainability practices adopted at a given construc-
tion site.

A significant feature of this method is to point out the possible
answers for each evaluation item—each question presents five alter-
native responses. For that, a good theoretical base as well as the iden-
tification of existent sustainability good practice at construction sites
informed decision making regarding the scoring of answers (Zeule &
Serra, 2017).

The possible answers to each question were distributed to conform
to a Likert scale, which considers a response range with an odd num-
ber of options. In this case, five degrees of variation was used, from O
to 4. The highest degree of response in the evaluation, 4, corresponds
to positive sustainability, the lowest degree, O, corresponds to a lack
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EXHIBIT 3 Example of checklist completed for the item “Material and Resources”

4.0. Materials and resources 0

4.1 Deposit and collection of recyclable materials

4.1.1 Are there concerns about the deposit and
collection of recyclable materials?

0=No

1= Very little, only one material

2 = Little, two materials

3 = Average, three materials

4 = Yes, all the materials

NA = cannot assign this criterion

4.1.2 Are there separation areas by type of waste?
0=No

1 =Not yet implemented

2 = Except waste contaminants “D”

3 = Yes, in insufficient number of dumpsters
4 =Yes

NA = Cannot assign this criterion

4.1.3 Are waste contaminants separated from the
others?

0=No

1 = cannot assign this criterion

2 = cannot assign this criterion

3 = cannot assign this criterion

4 =Yes

NA = no use of contaminant waste

Subtotal
From: Zeule (2014).

of good practice. The possibility to mark “not applicable” (NA) was also
available for studies at construction sites that do not present definitive
conditions, excluding this item from the scoring. Likert scales may be
presented as expressions of agreement, frequency, importance, qual-
ity, or probability. The checklist was elaborated based on the following
five alternative expressions of quality:

0 = Does not comply with practice

1 = Compliance lagged

2 = Afew factors comply

3 = Compliance, but lacking important factors that were not inserted

4 =Total compliance

NA = Not applicable

The table in Exhibit 3 shows an example of the checklist questions
and possible answers considering the responses shown above. Each
degree of response indicates the appropriate response to the situation
observed at the construction site and presents the related score for
that subitem for one respondent.

By completing the checklist, one can evaluate each parameter on
the list. For example, the subitem, “4.1 Deposit and Collection for Recy-
clable Materials,” in Exhibit 3 has seven questions with a maximum

1

2 8 4 NA Scoring
5 3
X
2 2
X
4 4
X
9

score of 28 points (corresponding to the maximum score 4 multiplied
by seven questions in accordance with Exhibit 1). The scores of the
three questions shown can be observed in Exhibit 3 and are, respec-
tively, 3, 2, and 4. For brevity’s sake, let us assume that, after answering
the remaining four questions, we obtain a sum of all seven scores in the
subitem of 22. Thus, the percentage score is obtained by multiplying
the subitem score (22) by 100% and then dividing this number by
the maximum achievable score (28) to reach the rate of compliance
of 79%.

As a result, subitem 4.1 shows a compliance rate or percentage of
79% for the observed practices, offering opportunities for improve-
ment according to the guidelines that are presented. This calculation is
performed for all the items on the checklist, determining the percent-
ages of sustainable practices met in each item and subitem. According
to Zeule (2014), this classification proposal was based on the certifica-
tion labels assessment as cited, which, in general, established minimum
compliance according to the evaluation criteria to achieve a certain
level of certification. For example, LEED presents four levels of certifi-
cation: Certificated (the simplest); Silver; Gold; and Platinum (the most
demanding).

At the end of checklist completion, the indicator for the final classifi-

cation of the site is obtained. Five levels of classification are proposed,
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EXHIBIT 4 Proposal for classification of the sustainability level of
the construction site

Level O = Nonsustainable site = 0%-20%

Level 1 = site with FEW sustainable practices = 21%-50%

Level 2 = site with good level of sustainable practices = 51%-70%
Level 3 = site with optimum level of sustainable practices = 71%-80%

Level 4 = site with excellent level of sustainable practices = 81-to 100%

From: Zeule (2014).

organized according to the quantity and quality of practical and sus-

tainable actions implemented, as shown in the table in Exhibit 4.

3.4 | Validation of the proposed model

After the drafting of the proposed model, it was validated by applying
it to six construction sites located in the Brazilian states of Sao Paulo
(SP) and Ceara (CE), some of which were environmentally certified. The
aim was to analyze the feasibility and applicability of the comparison
method proposed by Zeule (2014). The construction sites that were
visited are identified in the table in Exhibit 5.

We sought to select works that were in similar stages of execution,
choosing the structural and sealing phases and seeking standardiza-
tion of the activities occurring at the construction sites that were vis-
ited. The companies were selected through nominations by profession-
als, which facilitated contact and access to data for analysis. We also
searched for construction sites with certification programs to iden-
tify whether there would be a difference in sustainability levels after
the application of the checklist proposed by the model. All companies
held ISO 9001 certifications (quality management system) and one had
ISO 14001 (environmental management system) certification. Some
projects were publicly funded and were characterized as HIS.

During the field visits, we also recorded the conditions using a
camera, site document analyses, and interviews with construction and
administrative team members (i.e., civil and environmental engineers

or security technicians).

EXHIBIT 5 Basiccharacteristic of the construction sites in Brazil

After the visits and completion of the six checklists, we performed
data analysis and classification of the construction sites. The table in
Exhibit 6 presents the results of the model application at the construc-
tion sites by items and subitems. The table in Exhibit 7 presents the
general classification of the sustainability practices adoption levels.

Analyzing the table in Exhibit 7, one can observe that the work sites
of structural masonry construction (Site A and Site B) had different
classifications. Site A had the lowest score among the six construction
sites, possibly because it is just beginning the process of implement-
ing sustainable practices. During the visit, it was noted that there was
difficulty in managing the inventory and controlling materials, mainly
of concrete blocks, unloaded in large quantities and without a suitable
place for storage. In addition, there was no strategy for reusing or recy-
cling the construction waste.

Site B had its best score for the item “rational use of energy” because
it was the only site using renewable energy, in this case, solar energy.
The item with the lowest score at the site was “rational use of water.”
However, if the company wanted to improve its score in regard to sus-
tainable practices, efforts to address the “rational use of water,” as sug-
gested by the checklist, could be implemented.

The precast concrete construction works (Site C and Site D) were
able to score on “innovations and processes” due to the characteristics
of their innovative construction systems. Lower amounts of residue
generation were observed at these sites, due to the rationalization of
the constructive system.

The sites using reinforced concrete cast in situ (Sites E and F) had
high finishing standards. This system is scored better than the othersin
the items “quality” and “adequacy,” but it failed to score well for some
other practices, such as the existence of workers’ training, although
this is probably due to this type of construction being better known to
workers than the other systems studied).

The evaluation of the six sites demonstrated that good sustain-
ability practices were highlighted by the proposed checklist. This
means that the checklist can be used by construction companies
as a tool for the management and implementation of practices that
can improve performance at the site in relation to some aspects of

sustainability.

Nomenclature
Site A
Site B

Site C

SiteD

SiteE

Site F

From: Zeule (2014).

Constructive system
Structural masonry

Structural masonry

Precast concrete

Precast concrete

Reinforced concrete

Reinforced concrete

City and state
Fortaleza, CE
Pindamonhangaba, SP

Fortaleza, CE

Sédo Gongalo do
Amarante, CE

Limeira, SP

Fortaleza, CE

Type of
Certifications enterprise
1SO 9001 Public
1ISO 9001 Private
1SO 14001
AQUA-HQE
1SO 9001 Public
1SO 9001 Public
1SO 9001 Private
AQUA-HQE
1SO 9001 Private
LEED
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EXHIBIT 6 Overall sustainability score at construction sites

1.0 Sustainable space Site A Site B
1.1 Transport 63% 78%
1.2 Reduction of heat islands and thermal 46% 54%
comfort
1.3 Pollution 50% 50%
1.4 Space development 88% 92%
1.5 Terrain selection 100% 100%
Item score/site 69% 75%
2.0 Rational use of water Site A Site B
2.1 Pluvial and gray water captation 0% 44%
2.2 Wastewater treatment technologies 63% 50%
2.3 Consumption reduction 67% 75%
Item score per site 43% 56%
3.0 rational use of energy Site A Site B
3.1 Local generation of renewable energy 0% 100%
3.2 Technologies for reduction of energy 75% 88%
consumption
Item score per site 38% 94%
4.0 materials and resources Site A Site B
4.1 Deposit and collection of recyclable 64% 89%
materials
4.2 Construction waste management 59% 78%
4.3 Reuse of materials 50% 63%
4.4 Certified wood 38% 88%
Item score per site 53% 79%
5.0 environmental quality Site A Site B
5.1 Comfort for the users of the 63% 81%
construction site and surroundings
5.2 Reduction in CFC and CO, use 67% 83%
Item score per site 65% 82%
6.0. innovations and processes Site A Site B
6.1 Innovations and processes 77% 75%
Item score per site 77% 75%

From: Zeule (2014).

EXHIBIT 7 Classification of the construction sites’ sustainability

Classification of the construction
sites’ sustainability

General Adopted criterion

Sites scoring (%) Level classification

Site A 53 Level 2 Good

Site B 74 Level 3 Optimum

Site C 58 Level 2 Good

Site D 57 Level 2 Good

Site E 83 Level 4 Excellent

Site F 67 Level 2 Good

From: Zeule (2014).
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Site C Site D Site E Site F AVERAGE
67% 47% 85% 91% 72%
83% 29% 50% 64% 54%
58% 75% 50% 81% 61%
88% 88% 88% 75% 86%
100% 80% 100% 100% 97%
79% 64% 75% 82% 74%
SiteC Site D Site E Site F AVERAGE
0% 0% 69% 0% 19%
75% 100% 100% 75% 77%
67% 75% 75% 75% 72%
47% 58% 81% 50% 56%
Site C Site D Site E Site F AVERAGE
0% 25% 50% 0% 29%
58% 63% 96% 92% 78%
29% 44% 73% 46% 54%
Site C Site D Site E Site F AVERAGE
79% 57% 100% 79% 78%
72% 63% 88% 78% 73%
50% 25% 100% 88% 63%
88% 38% 88% 100% 73%
72% 46% 94% 86% 72%
Site C Site D Site E Site F AVERAGE
73% 73% 98% 96% 81%
75% 75% 67% 92% 76%
74% 74% 82% 94% 79%
Site C Site D Site E Site F AVERAGE
78% 61% 84% 77% 75%
78% 61% 84% 77% 75%

4 | CONCLUSION

Through this study, we found that it is possible to consider some
of the sustainability practices at the start of a project’s conception
so that when the execution phase—work at the construction site—
commences, there are no incompatibilities or problems with extra
costs. From the proposed model, it was possible to reach a synthesis
proposal that can serve as a practical yet simplified guide for construc-
tion agents to implement sustainable practices at their construction
sites.

Regarding the validation of the proposed model at construction
sites, we found that there were no restrictions as to the type of con-
struction system, nor does the model interfere with the grading of
the sustainable certification processes either. Although we observed

that the use of the checklist can improve the score, the scoring
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process considers only the existence and implementation of good
practices.

The development of management tools, such as the proposed model
for construction sites, assists in the implementation, control, and eval-
uation of sustainability. In this case, it also functions as a reference
structure that establishes a comparison between companies and/or
construction sites.

In the authors’ opinion, the main contribution of this study is the
early proposition of a model that considers the criteria and recommen-
dations for sustainability implementation on construction sites inde-
pendent of the region and the constructive system adopted. There is no
need for the company to have environmental certification, but rather,
of that strategies of sustainability become a culture within the com-
panies, and that sustainability is present in all stages of construction,

particularly during the execution phase.
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