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Abstract The incorporation of sustainable projects in
the construction field and the use of prefabricated products
allow to provide solutions for the real estate industry due to
low cost. The goal of this research is to confirm the
sustainability criteria of three different certifications such as:
BREEAM, LEED and VERDE. Making paired comparisons
based on the AHP method relating according to priorities of
importance, preference or probability of pairs of the elements,
based each time on a represented criteria in the decision
hierarchy. According to the calculated values and the results,
the AHP process was used to evaluate certification methods.
The results of weighting between the three certification
methods, determined that LEED adjusts to the reality of the
Andean zone of Ecuador. As this area is a fragile place and
susceptible to the contamination of water, soil and
ecosystems, the innovation presented in this method, when
ranking and comparing the weightings, makes it have greater
weight compared to the other two analyzed. In this way, it
was possible to interpret and develop a table of importance of
suitable criteria to be implemented in the Andean zone,
having as a result that the most important criterion is water
with a percentage of 40.43%.

Keywords  Sustainable Construction, Environmental
Impact, Prefabricated, BREEAM, LEED, VERDE

1. Introduction

Construction is an activity that accelerates climate change
and the depletion of natural resources, causing a significant
environmental burden throughout its useful life, from its
construction, occupation and demolition, through the use
phase and that varies considerably depending on the type of
building and its location [1]. In this way, the growing
construction in urban areas causes a significant impact on
the environment, the economy, and public health [2]; this
economic sector is responsible for 40-50% of all energy use,
doubling its consumption between 1973-2012 [3], and has
also increased anthropogenic greenhouse gas emissions [4].
The incentive of a sustainable construction is the step of
traditional construction, looking for alternatives in the
construction and managing to reduce the resources, which
will help with the protection and care of the environment
creating a healthy environment [5].

The construction system is going through an important
change, one of them is the construction of prefabricated
houses [6], which has a significant growth in recent years,
since it generates advantages such as its cost, elaboration
times, custom adaptability, energy efficiency, location and
respect to the environment [7]. In this context, it is
necessary to know the systems of environmental energy
certifications, to assess their structure and obtain the criteria
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that fit the Ecuadorian reality. In addition, it is important to
mention that this research is part of a research project that
looks to supply a tool for environmental certifications to
prefabricated homes in Ecuador.

Currently are several certifications whose objective, apart
from qualifying all types of constructions, is to make people
aware of the importance of building in a sustainable and
energy efficient way, since this generates benefits both for
the environment and for the tenants themselves, lower
consumption of water, electricity, gas consumption. Among
the most applied in Latin America are the BREEAM and
LEED certificates, while green, being a Spanish
certification for the language, is important for Latin
America.

2. Materials and Methods

Currently there are several international methodologies
that allow to evaluate, classify and certify the degree of
sustainability of the construction. Bibliographic research
will allow to figure out diverse ways of classifying with
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different criteria to be able to be adapted in a better way to
the Andean areas of Ecuador.

This section sets up the differences between the three
international certification methodologies and how the
sustainability evaluation criteria under the AHP method can
be included in the case of the Andean areas of Ecuador. The
Hierarchical Analysis (AHP) process allowed to obtain the
best categories that were considered for prefabricated
concrete housing projects in Andean areas. With the
Evaluation of the categories, the application of the AHP
method, a final category was obtained result by multiplying
categories with alternatives by their own categories with
their criteria [8].

The process requires the decision maker to provide
subjective assessments about the relative importance of
each criterion and then specify each of the decision
alternatives and for each criterion [9]. This criterion
included qualitative aspects, deciding in an efficient and
graphic way an organization of the information in relation
to the problem, decomposing it and analyzing it in parts
[10]. Figure 1 shows the analysis of the methods for
qualifying sustainable criteria.
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To carry out this
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following
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Hierarchical Analysis
Process (AHP)

Figure 1.  Analysis of methods to qualify sustainable criteria
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Figure 2. Type of manufactured home

Table 1. Saaty scale for AHP method
Value Definition Comments
1 Equal Importance Criterion A is just as important as Criterion B
3 Moderated Importance Experience and judgment slightly favor criterion A over criterion B
5 Great Importance Experience and judgment strongly favor criterion A over B
7 Greater Importance Criterion A is much more important than Criterion B
9 Extremely Important The greater importance of criterion A over criterion B is beyond doubt
246y8 Intermediate values between the above when it is necessary to qualify.

The main strategy of the AHP is paired comparisons, it
uses an underlying scale with values from 1 to 9 to qualify
the relative preferences of the elements, that is, a
comparison is made between elements to find the order of
the alternatives [11] as represented in table 1.

For the case study we used the prototype of a house built
with the prefabricated module of drawer Type Concrete of
the Unicn Cementera Nacional that contributed with the
information in this investigation, The Figure 2 indicates the
type of home.

The prioritization of the importance, preferences or
probabilities of pairs of elements; depending on a common
attribute or criterion represented in the decision hierarchy is
the mathematical basis of the AHP [12].

In terms of quality in making the final decision, the
consistency of the judgments shown during the series of
paired comparisons is important. A perfect consistency is
difficult to achieve, since in almost any set of paired
comparisons there will always be some inconsistency; for
they are judgments made by human beings [13]. If the
degree of consistency is acceptable, the decision process
can be continued, if the degree of consistency is
unacceptable, the decision maker should reconsider and
possibly modify their judgments about paired comparisons
before proceeding with the analysis [14]. To figure out if
the criteria are evaluated well, the calculation of the CR
consistency ratio is used, where the result of the criteria is
compared with the table shown in Table 2.

Table 2. Maximum percentage of CR consistency
Matrix Size % Max CR
3 5%
4 9%
>=5 10 %

Formulas used for calculating the CR consistency ratio

IC=(A_p-n)/(n-1) (1)
IA=(1,98*(n-2))/n @)
CR=IC/IA 3)

IC: Consistency Index
IA: Random consistency
CR: Consistency ratio

n: matrix order

A_p: Average Landa

3. Results and Discussions

3.1. Comparison of Methodologies

As described in the method, in the first place, three
certification criteria were compared, to supply its origin,
which international organization uses it, but mainly which
analysis each one performs, in this sense it is seen that the
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method LEED considers more analysis parameters, making
this method more sensitive than the other two. Table 3 finds
which are the most important criteria and which are
compared according to the current situation of Ecuador and
its Andean areas, performing an analysis of the importance
of criteria according to the certification methods, thus
finding the following:

Table 3. Unified criteria for the 3 certification methods BREEAM,
LEED y VERDE
Criteria Comment

1 Water Water cohsumptlon in
construction

2 Management Housing construction
management

3 Health & Wellness Health and wel_l-belng of the
people who build the house

4 Energy Energy use for construction

5 Transport Transport of construction
materials

- Innovation in housing

6 Innovation .
construction

7 Materials Matenals.used in the_
construction of housing

8 Waste Housing construction waste

9 Land use ecology Land use

10 Contamination Contamlqatlon of the
construction area

Table 4 shows the assessment and hierarchy of the
criteria for the 3 methods. As can be seen, there is an
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inclination over the water criterion, with respect to the rest
of the criteria that has greater importance as well as the
Green methodology for Ecuador [15], either by the effect of
the use of the resource or by the waterproofing of the soil,
since the construction of houses does not allow natural
infiltration. On the other hand, it is important the materials
that are used, since they are prefabricated, it reduces the
conduction or extraction of materials in the construction
area so it has a strong importance, another criterion to be
considered is the use of the land and the ecology that is
modified by the construction of this type of buildings as
well as what is exposed in the research of sustainability of
productive systems [16], since as described above they
change the permeability of the soil and also modify the
ecology around the building, since both soils and
surrounding vegetation are removed. The rest of the criteria
can be considered moderate or low since they do not
drastically influence the areas where this type of
construction is intended to be set up.

Below is the normalized matrix Table 5, in which the
importance of the criteria and their weights was calculated.
From this matrix the importance of the criteria in the
weighting column is deduced as the most important
criterion is water, then the materials are seen, and
innovation is also important in the construction of this type
of housing. The values calculated for CR, with 10 criteria
are: Cl is equal to 0.36, RI is equal to 1.58 and CR is equal
to 0.22, therefore, you can continue with the AHP process,
and assess between certification methods, the results are
shown in Table 6.

Table 4. Comparing Criteria

CRITERIA MATRIX

= % w
COMPARISON OF s 5 zp S g g = 2 TE 2
] = T ' [ c > (0] (] T D =)
CRITERIA = & cm S < e © = a2 3
g 5 = E 2 & «

T =
1 2 3 4 5 6 7 8 9 10
Water 1 1 8 8 8 8 8 8 8 8 8
Management 2 1/8 1 1/5 1/5 1/3 1/3 1/5 1/3 1/3 2
Health & Wellness 3 1/8 5 1 2 2 1/3 1/5 1/3 1/3 2
Energy 4 1/8 5 12 1 1/3 1/3 1/5 1/3 1/3 2
Transport 5 1/8 3 1/2 3 1 2 1/5 2 2 2
Innovation 6 1/8 3 3 3 172 1 1/5 5 5 5
Materials 7 1/8 5 5 5 5 5 1 7 7 7
Waste 8 1/8 3 3 3 1/2 1/5 17 1 5 5
Land use ecology 9 1/8 3 3 3 1/2 1/5 17 1/5 1 3
Contamination 10 1/8 1/2 1/2 1/2 1/2 1/5 17 1/5 1/3 1

Total 2.13 36.50 24.70 28.70 18.67 17.60 10.43 24.40 29.33 37.00

Table 5. Standardized matrix of criteria
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NORMALIZED MATRIX
-
- |3 5 o
— 5 ; > g E c_ut; ) %‘) g =
COMPARISON s E |gg2| B g & 2 2 | 8 S E
< =3 < '3 < 2 > 5} < Suw = I AxP
OF CRITERIA s g | c&| g g 2 g 2 | g S 9
] = = c S 5 a w
= 5] - S =
T 4
1 2 3 4 5 6 7 8 9 10
Water 0.47 0.22 0.32 0.28 0.43 0.45 0.77 0.33 0.27 0.22 0.38 | 5.37
Management 0.06 0.03 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.05 0.02 | 0.27
Health & Wellness 0.06 0.14 0.04 0.07 0.11 0.02 0.02 0.01 0.01 0.05 0.05 | 0.58
Energy 0.06 0.14 0.02 0.03 0.02 0.02 0.02 0.01 0.01 0.05 0.04 | 041
Transport 0.06 0.08 0.02 0.10 0.05 0.11 0.02 0.08 0.07 0.05 0.07 | 0.86
Innovation 0.06 0.08 0.12 0.10 0.03 0.06 0.02 0.20 0.17 0.14 010 | 1.32
Materials 0.06 0.14 0.20 0.17 0.27 0.28 0.10 0.29 0.24 0.19 019 | 2.70
Waste 0.06 0.08 0.12 0.10 0.03 0.01 0.01 0.04 0.17 0.14 0.08 | 0.92
Land use ecology 0.06 0.08 0.12 0.10 0.03 0.01 0.01 0.01 0.03 0.08 0.05 | 0.60
Contamination 0.06 0.01 0.02 0.02 0.03 0.01 0.01 0.01 0.01 0.03 0.02 | 0.24
Table 6. AHP between certification methods and by criteria
WATER
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON | BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AXP
1 2 3 1 2 3
BRiiAM 1 1 1/5 1/3 0.11 0.13 0.08 0.11 0.32
LEED 2 5 1 3 0.56 0.65 0.69 0.63 1.95
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.79
TOTAL 9.00 1.53 433 No max 3.06
MANAGEMENT
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON | BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AxP
1 2 3 1 2 3
BRIIEEI;AM 1 1 1/8 3 0.11 0.08 0.69 0.29 0.97
LEED 2 8 1 2 0.89 0.65 0.46 0.67 3.42
VERDE 3 1/3 1/2 1 0.04 0.33 0.23 0.20 0.63
GBCe
TOTAL 9.33 1.63 6.00 No max 5.03
HEALTH AND WELL BEING
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON | BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AxP
1 2 3 1 2 3
BRIIE;AM 1 1 1/4 1/3 0.11 0.16 0.08 0.12 0.35
LEED 2 4 1 3 0.44 0.65 0.69 0.60 1.85
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.81
TOTAL 8.00 1.58 433 No max 3.01
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Table 6 Continued

ENERGY
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AxP
1 2 3 1 2 3
BREEiAM 1 1 1/3 1/3 0.11 0.22 0.08 0.14 0.37
LEED 2 3 1 2 0.33 0.65 0.46 0.48 1.33
VERDE
GBCe 3 2 1/3 1 0.22 0.22 0.23 0.22 0.65
TOTAL 6.00 1.67 3.33 No max 2.36
TRANSPORT
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AXP
1 2 3 1 2 3
BRIIEEI;AM 1 1 1/4 1/3 0.11 0.16 0.08 0.12 0.35
LEED 2 4 1 3 0.44 0.65 0.69 0.60 1.85
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.81
TOTAL 8.00 1.58 4.33 No max 3.01
INNOVATION
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AxP
1 2 3 1 2 3
BREEIEAM 1 1 1/4 1/3 0.11 0.16 0.08 0.12 0.35
LEED 2 4 1 3 0.44 0.65 0.69 0.60 1.85
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.81
TOTAL 8.00 1.58 4.33 No max 3.01
MATERIALS
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AxP
1 2 3 1 2 3
BREEiAM 1 1 1/5 1/3 0.11 0.13 0.08 0.11 0.32
LEED 2 5 1 3 0.56 0.65 0.69 0.63 1.95
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.79
TOTAL 9.00 1.53 4.33 No max 3.06
WASTE
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AxP
1 2 3 1 2 3
BRIIEEIZAM 1 1 1/4 1/3 0.11 0.16 0.08 0.12 0.31
LEED 2 3 1 2 0.33 0.65 0.46 0.48 1.28
VERDE
GBCe 3 2 1/3 1 0.22 0.22 0.23 0.22 0.62
TOTAL 6.00 1.58 3.33 No max 2.21
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Table 6 Continued

USE OF LAND/ECOLOGY
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED GBCe ES LEED GBCe WEIGHTING AXP
1 2 3 2 3
BRIIEEI;AM 1 1 1/5 1/3 0.11 0.13 0.08 0.11 0.32
LEED 2 5 1 3 0.56 0.65 0.69 0.63 1.95
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.79
TOTAL 9.00 1.53 4.33 No max 3.06
CONTAMINATION
CRITERIA MATRIX NORMALIZED MATRIX
COMPARISON BREEAM VERDE BREEAM VERDE
OF CRITERIA ES LEED | GBce ES LEED GBce | WEIGHTING | AxP
1 2 3 2 3
BR'IEEIZAM 1 1 1/5 1/3 0.11 0.13 0.08 0.11 0.32
LEED 2 5 1 3 0.56 0.65 0.69 0.63 1.95
VERDE
GBCe 3 3 1/3 1 0.33 0.22 0.23 0.26 0.79
TOTAL 9.00 1.53 4.33 No max 3.06
Table 7. Final decision of the appropriate certification method for the high Andean zone
CRITERIA MATRIX >
- - O
S T = c » c =
[<8] c c > — (=] — [ < =
COMPARISON | & § s3 2 8 g 2 & 25, = <
OF CRITERIA s g 5= g g g B 2 g = x
g = = £ = g < o
p E o
[a
1 2 3 4 5 6 7 8 9 10
BREEAM 1 0.32 0.97 0.35 0.37 0.35 0.35 0.32 0.31 0.32 0.32 452
LEED 2 1.95 3.42 1.85 1.33 1.85 1.85 1.95 1.28 1.95 1.95 25.09
VGE||3?CI:DEE 3 0.79 0.63 0.81 0.65 0.81 0.81 0.79 0.62 0.79 0.79 10.29
PONDERACION 5.37 0.27 0.58 0.41 0.86 1.32 2.70 0.92 0.60 0.24

The analysis used in Table 6 is the process of weightings
conducted through an average of the standardized criteria,
what is analyzed later is a weighting by criterion according
to the 3 methodologies of criteria obtaining a unique
weighting which allows us to take into account the own
weighting for each of the criteria such as water,
contamination innovation, as analyzed in the research on
sustainability criteria for the use of paints [17]. After
subtracting these results, the final decision is made on the
proper certification method that can be implemented in the
upper Andean zone as shown in Table 7.

To make the final decision, it is important to use the
weights obtained from Table 7, where also for the result of

prioritization it is important to use the weighting obtained in
Table 6, in this way the respective calculation is made
giving us as a result the prioritization of each of the criteria.
In this sense, the final decision is presented, which is
remade in the LEED certification method, since it has
25.09% of the final weighting with respect to the other
methods the AHP model, determining that BREEAM shows
that this criterion is the most adaptable for the reality and
the current state of the high Andean zone in Ecuador in the
same way as can be seen in the research carried out in
Bogotaon the feasibility analysis of costs to implement
LEED certification [18].
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Table 8. Suitable criteria to be implemented in the Andean zone

SCORE BY
CRITERIA CATEGORY CATEGORY TOTAL SCORE
Reduction of water consumption 8.55
Water reuse and recycling 18.56
Water 40.43
Water meter at the level of the whole house 8.44
Water meters during construction 4.88
Commissioning 0.51
Management - 2.01
Impact of the construction area 15
Natural lighting 1.52
Sound insulation 0.9
Health & Wellness ———— 4.39
Artificial lighting 1.3
Private space of the house 0.67
Minimum energy efficiency 0.14
Energy meter at the level of the whole house 1.05
Improved reception 0.12
Energy Optimization of energy efficiency 0.3 3.08
Renewable energy production 0.68
Improved refrigerant management 0.21
Green energy and carbon offsets 0.58
Location of urban development 1.7
Sensitive soil protection 0.95
Density of the environment and diverse uses 0.57
Transport Access to quality public transport 1.23 6.51
Bicycle facilities 0.88
Reduced parking footprint 0.94
Sustainable vehicles 0.24
) Innovation 5.89
Innovation - - 9.94
Accredited professional 4.05
Storage and collection of recyclables 2.22
Construction and demolition waste management planning 3.79
Reducing the impact on the life cycle of housing 231
. Environmental product declarations 1.28
Materials and Resources - 20.31
Raw Material Sources 2.8
Components of Materials 231
Design for flexibility 25
Construction and Demolition Waste Management 3.1
Waste Management on site 1.19
Recycled aggregates 1.37
Waste Y 997%9 6.97
Waste storage 2.59
Waste composting 1.82
Site selection 0.69
Protection of elements of ecological value 1.6
Land use Ecology — - 4.56
Mitigation/improvement of ecological value 1.49
Footprint of the house 0.78
Flood risk 0.08
L Emissions of nitrogen oxides (Nox) 0.05
Contamination — 1.80
Contamination of watercourses 1.42
Reduction of external light pollution and noise pollution 0.25
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3.2. Suitable Criteria to be implemented in the High
Andean Zone

Each Criterion was detailed with its categories and the
most important ones are announced below:

Water

Reuse and recycling of water, this categorization is
one of the most important and covers 18.56% of the total
percentage that is 40.43%, because through reuse allows
us to innovate and preserve the care of water resources
and their sustainability [19]. The proper use of water
allows to reduce consumption and reuse in a responsible
way each cubic meter of it allowing to reduce the cost of
the work and its maintenance.

Management

Impact of the work area, this category obtains a score
of 1.5%, due to the importance of the place where this
construction is going to be conducted and if it would
affect or could cause any environmental impact to the area
previously set up for the construction [20].

Health and Well Being

Natural Lighting, this category encompasses a
reduction in electrical energy consumption, as it tries to
use the most daily lighting. Thus, deciding its score of
1.52%, being the most important of the criterion [21].

Energy

Energy Meter at the level of the entire house, this
category covers 1.05%, since its function is to distribute
energy equitably in the different areas of a house,
allowing to have an estimate of the energy consumption of
each construction [22].

Location and Transport

Location of Urban Development, this category
handles providing the necessary information to know the
viability in terms of the construction of prefabricated
homes, because with 1.7% it is possible to qualify if it is
an urban or rural sector [23].

Innovation

Innovation, it is important to implement reduction
systems that allow to control and reduce the number of
resources that are generated during the useful life of the
house. Implementing ecological strategies that allow a
greater performance of this category that has a score of
5.89% [24].

Materials and Resources

Planning of Construction and Demolition Waste
Management, it is important to have a clear idea of the
use that will be given to the resources and waste generated
in the planning and execution of the project. To give a
correct rating to this category since its percentage is

3.79% [25].

Waste

Waste storage, this type of storage allows us to
conduct an adequate control, considering its importance
of reuse and consumption for later projects inside or
outside the house. Being important its rating of 2.59%
[26].

Land Use and Ecology

Protection of elements of ecological value, it is
important to consider the entire ecological and
environmental environment within the construction and in
this way give it the meaning and later care of it. The score
of 1.60% will lie according to the care and maintenance of
all the existing ecology inside and outside the house [27].

Contamination

Contamination of water courses, from the moment of
the construction of the house it is important to have a flow
of water that supplies us and provides the adequate
amount of it for the projects in execution, but it is
important to design possible treatments for reuse or
release, without any type of pollution and in this way
generate a sustainable construction taking into account the
most important resource. Its score of 1.42% will be
correct according to the maintenance given to it [28].

4. Conclusions

At present, Ecuadorian society shows the lack of
potential of the models and tools that evaluate the
sustainability of the construction of prefabricated housing,
it is for this reason that this research project finds the
BREEAM, LEED and VERDE GR models and
certifications by comparing them and choosing the criteria
that would adapt to the reality of the country, especially in
the Ecuadorian Andean zone.

The comparison of certifications with each other was
conducted, sharing most of the criteria that are related and
allow a more thorough and practical analysis of the
construction. The result of weighting between the three
certification methods accredits the LEED method, in
addition to adjusting to the reality of the Andean zone,
because this area is a fragile place and susceptible to
contamination of water, soil and ecosystems. The
innovation presented by the LEED method, by
hierarchizing and crossing the weights make it have
greater weight with respect to the other two analyzed. The
consideration of the AHP method allows us to deduce
according to our criteria which would be the categories
that could be adapted to our environment and social and
economic reality in Ecuador.

For this reason, it was possible to interpret and develop
a table of Importance of Criteria suitable to be
implemented in the Andean zone in which through the
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values of Importance of Criteria between certification
methods, it has been possible to interpret their criteria and
give value to the categories, resulting in 10 criteria.

Criteria such as Water Efficiency has a percentage of
40.43% among certification methods for homes in the
Ecuadorian Andean zone, being the most important to be
qualified within the criteria certification chart. Materials
and resources occupy 20.31% of importance due to the
difficulty of considering sources of environmentally
friendly materials. Considering its categories such as, the
reuse and recycling of water that will allow to use fewer
resources and reduce water consumption, among others.
According to research conducted, it was possible to decide
that in Ecuador buildings are made with sustainable
certifications, which allows considering several criteria
such as Lighting, Energy, Water, among others.
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