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Abstract: 

The search of sustainable buildings challenges the refurbishment of construction. The present 

dissertation searched to identify sustainable measures to one of the typical houses of Ribeira 

Grande city (Azores). The thesis aim is to understand the level of a sustainability and potential 

measures to increase efficiency and durability to construction, as well as creating synergies 

between the environment and this building. 

The model is use to assess with methodology of LiderA System in order to identify the level of 

sustainable of existing solutions. The analysis included select and model a typical building, assent 

the performance using sustainable assessment of LiderA and the identification of potential 

improvement solutions. 

The identified measures, are feasible and highlight the importance of environmental component, 

equipment and accessories, external opaque surroundings and effluents, contributing, 

respectively, to the integration of habitats, energy gain higher than the electric energy requirement 

of the dwelling, reduction of its consumption of water, improvement of indoor air quality, reduction 

of outdoor noise and potential the reuse of gray water. 

This improvement in the LiderA class corresponds allow to incorporates environmentally 

favorable solutions and presents measures of a sustainable character, that will reduce the costs 

inherent in the operation and improve comfort. 
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1. Introduction 

The evaluation and identification of measurement for sustainable construction, according to the 

Portuguese voluntary evaluation system LiderA, namely for the specific construction of the Island 

of São Miguel in the Azores (Portugal), specifically attached house in Ribeira Grande is the 

subject of this thesis.  

This project was developed on the city of Ribeira Grande, located on the island of São Miguel 

archipelago of the Azores, and was structured by the necessity of conceptual renovation of the 

sector itself, attending to the constant and excessive use of non-renewable resources. 

The methodology adopted is based on the implementation of the LiderA System, seeking to 

evaluate the performance of sustainability at the building level. As a result of the evaluation 

process, the LiderA assessment class is assigned. To this process, certain measures that favor 

the classification of the LiderA System may also be associated, and thus provide the building with  

better sustainability standards. 

 

2. São Miguel construction and a attached houses 

With the purpose of studying the constructive typology representative of the city, an analysis was 

made of its development over time. Chronologically, the period of analysis began in the eighteenth 

century and extended until the end of the nineteenth century. At that time, two types of dwellings 

appeared, namely the solarium houses, of bigger dimensions and great decorative wingspan, and 

the typical houses, of small size and poor construction. 

During the same period, there was an invigorating architectural style, the "Estilo Micalense". It 

was marked by a formal structure supported by decorative elements inspired by the symbology 

of popular origin, conferring social notoriety and patrimonial value to the built. The second period 

of analysis was centered in the twentieth century, in which two-storey dwellings emerged. Said 

constructive typology revealed a rigid metric complemented by standardized plants of straight 

lines. They were also characterized as functional dwellings. Nevertheless, during the same space, 

the first houses were built. They demarcated themselves from the population niche by being 

individualized by their large plant size. 

Finally, we analyzed the built heritage of the current century. It was verified the appearance of the 

first quarters of dwellings in the city, fruit of its demographic growth and constructive evolution, in 

the level of the material component and constructive processes.  
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In this way, the first twinned single-family dwellings (atached houses) were build, representing 

the constructive typology of the 21st century. They were defined by the simplicity in design, 

translated by the ergonomics of the ground floor. They were also identified by a structure 

composed of only two floors of medium size, being the distribution of the rooms expressly to the 

upper floor, coverage in two waters, garden and indoor parking in the plot area. 

After finishing the historical review of the evolution of the construction in the city, it was tried to 

promote the objective of the dissertation, to promote the implementation of a sustainable 

construction model within the construction sector of the island of São Miguel. In this way, the 

domain of the current construction was consecrated as a study plan. 

In this sense, an inventory was developed of the twinned single-family housing districts of the city 

of Ribeira Grande, and an analysis was then made of its constructive characteristics. 

In the first phase, a survey of its main geometric characteristics was carried out. It was intended 

to study the occupational dimension of the districts before the city and the volumetry of the built 

environment. 

Afterwards, the architectural characteristics of the building under study were analyzed. It was 

sought to know its interior, having as basis criteria the solar orientation, directly related to the 

healthiness of the construction, the number of glazed spans, considering the quantification of 

natural light in the dwelling, and the level of compartmentation, affection to the study of ventilation 

and thermal comfort of the interior space. 

Finally, the material component was analyzed. It was inquired about the constitution of the walls, 

both in the inner plane and in the outer plane, looking for to study the thermal and acoustic 

exchanges between the spaces. Under this aspect, the materials present in the glazed sills and 

floor coverings are of great importance. 

 

3.  São Miguel typical building main characteristics (Ribeira 

Grande attached houses) 

However, although they have the same constructive typology, these dwellings (attached houses), 

called "type dwellings", present some differences, namely in terms of form, layout and size. With 

the intention of proceeding to a more in-depth analysis of them, and based on the creation of a 

sustainable construction model, the search for a constructive matrix characteristic of the city 

became fundamental. In this way, three examples of neighborhoods, cataloged respectively by 

A, B and C, were selected. 
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After a brief description of their properties, the neighborhood B was adopted as a case study, and 

consequently the "type-B" housing, since it corresponds to the neighborhood model, or even to 

the "standard", most represented at city level (figure 1).  

 

 

4. LiderA sustainable assessment  

Once the "type housing" translator of the constructive typology of Ribeira Grande was selected, 

the computational modeling of this model was done using Revit software, with the aim of easily 

being able to increase measures of a sustainable nature and to expeditiously evaluate building 

potential (figure 2). 

It was proposed to establish a link between the domain of the building and the sustainable 

component in order to implement a methodology of sustainable principles, ecological roots and 

intrinsically environmental standards, recommending the application of the LiderA System as the 

crucial element to its performance 

 

 

 

 

Figure 1 – Neighborhood B (Ribeira Grande) 
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The LiderA System consists of a voluntary system for the evaluation of the sustainability of the 

building, which is designed to evaluate and position its performance in the design, construction 

and operation phases, in the search for sustainability, support management in the construction 

and operation phase, certification by registered trademark, through verification by an independent 

evaluation and serve as a distinctive market instrument for enterprises and clients that value 

sustainability (LiderA, 2018). 

Due to its application, social and environmental interaction is privileged, offering healthy links 

between the built environment and the environment in which it is inserted. Simultaneously, we 

tried to develop innovative construction processes in order to achieve a better ecological 

performance, conferring a higher quality constructive and comfortable housing. 

The sustainability implementation policy is planned based on the adoption of a set of criteria, 

through which an independent verification process is carried out, later being assigned the LiderA 

class, according to the levels of evaluation previously established by the LiderA System (LiderA,  

2018). On table 1 shows the LiderA assessment levels. 

  

Figure 2 – “Housing type” B – Perspetive 1. 
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As a result of the verification process, contemplated by the LiderA System for this, "type housing" 

B was assigned the LiderA class corresponding to level A with near 26 % of performance 

achieved, as shown by table 2. 

 

 

5. Improvement opportunities  

By conducting the sustainability assessment for "typical housing" B, it was verified that 14 of the 

43 criteria did not correspond to good levels of classification of the LiderA System. Their analysis 

was then carried out, and measures were subsequently proposed to improve sustainable in the 

housing, seeking to ensure a better class. 

Nonetheless, potential cases of improvements over previously well-cited criteria were also 

addressed. The proposed improvement measures addressed mainly the following areas: 

Ecosystems; Energy; Water; Effluents; Exterior noise; Access for All; Economic Diversity and 

Participation and Control. 

In view of the application of these, the LiderA A+ valuation class was obtained for the "type 

housing" under analysis, resulting in an effective improvement of a classification level, proven by 

table 3. 

 

 

Table 1 – Valuation scale of the LiderA valuation class. 

Table 2 – Classe de avaliação LiderA obtida. 

Máximum (<) Average value Minimum (≥) Classes

100% 90,00% 65,00% A++

65,00% 40,00% 30,00% A+

30,00% 20,00% 18,00% A

18,00% 16,00% 14,50% B

14,50% 13,00% 12,20% C

12,20% 11,40% 10,70% D

10,70% 10,00% 9,45% E

9,50% 8,90% 8,45% F

8,50% 8,00% 0,00% G

Classes of weighted global values

Strand Área Wi Pré-Req. Criterion NºC
Evaluation 

Class

A

25,7%
Class rating:
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In this way, the improvement measures proposed in the previous Revit model were implemented 

as shown in the figure 3, for example the solar collector for produce hot waters. 

 

 

 

 

 

 

 

 

 

 

 

 

6. Benefits, costs and recommendations 

Given that the implementation of the proposals would assign a certain cost to the housing 

residents, a cost / benefit analysis was performed on them. At the same time, it was intended to 

answer some questions posed in the act of an investment, such as: What is the investment? What 

will it cost? What savings will it bring in the short / medium term? 

Although all the proposals described point to the development of the sustainability of the building, 

promoting the improvement of its LiderA classification, some of them were considered as not very 

feasible, due to its large investment and consequent return period. 

Determination of the Global Class of the Enterprise 

Housing without improvements Housing with improvements 

A A+ 

25,70% 34,40% 

  

Table 3 – Evaluation Class LiderA obtained after improvements. 

Figure 3 – “Housing type” B – Perspetive 1 obtained after improvements. 
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On the other hand, the proposals considered financially feasible and satisfactory according to the 

human and constructive domain were recommended. 

Therefore, it was suggested the implementation of photovoltaic panels, allowing to avoid the 

expense of electricity, efficient equipment in the consumption of water, with the intention of 

reducing them by half, the installation of an artificial ventilation system, seeking to improve the air 

quality housing and the implementation of a "gray water" treatment system, in order to achieve a 

high rate of reutilization of effluents. 

It is also worth mentioning the installation of digital platforms and devices, giving greater comfort 

to the residents, the construction of entrance structures in the dwelling, facilitating their access, 

the implementation of thermal and acoustic insulation in the exterior opaque environment, offering 

greater housing comfort and, finally, the planting of aboriginal species, in an attempt to provide a 

better aesthetic aspect of the dwelling. 

In terms of advantages, the proposed measures contribute to the reduction of the ecological 

footprint, promotion of the local economy, favor urban planning by valuing abandoned spaces, 

and promote interaction with the community in a kind of symbiosis between public and private 

space. 
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7. Conclusions  

The approach allowed not only the promotion of the sustainability theme, with clear incentive to 

the implementation of the sustainability assessment plans and measures in construction, but also 

alert to the problems arising from the current policy adopted. 

In relation to the results, the propose measure will allowed to achieved an effective improvement 

of the LiderA class of the "type housing" under study, with an evolution assessment change from 

class A to class A +. 

This improvement, made it possible to avoid the expense of electricity through the implementation 

of photovoltaic panels, made it possible to reduce water consumption by half compared to 

previous registrations, favored the interior air quality of the dwelling, conferred greater interior 

comfort and access to the same , provided greater housing comfort, generated a high rate of 

reutilization of effluents and, in general, improved the aesthetic aspect of housing through the 

introduction of aboriginal species and other elements. 

Overall, the proposals found to be viable and of significant added value from the point of view of 

the concept of sustainability. However, they are expected to be limited in economic terms, since 

a certain financial investment will be necessary to achieve them. 

Nevertheless, its implementation does not imply a change in its constructive structure, since most 

of the changes occur in its exterior, namely in the backyard zone. The versatility of these 

proposals also allows them to be applied in other types of dwellings and even in other areas, with 

specific adjustment to the constraints. 

As future developments, it is recommended to extend the application of this sustainability 

application to the remaining construction of Ribeira Grande, also in the different urban areas of 

São Miguel and in the Azores as a way to search viable sustainability that is desired. 
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