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Abstract 

The process of building construction requires sustainability to form an integral part of the 

architectural design method in order to contribute to sustainable development . 

At the early stages of architectural design, the decision-making process involves the 

adoption of actions that influence the performance of the building throughout its entire lifecycle. 

However, sustainability has not been a concern of the architect as their method does not include 

strategies that integrate the principles of sustainability.  On the other hand, although the existing 

Sustainability Assessment and Certification Systems are adequate to evaluate the sustainability 

component of a building, they do not prove to be the most appropriate framework to support 

architects during the design process. 

Thus, the main purpose of this work is to propose a set of guidelines that can assist 

architects in the introduction, implementation and evaluation of sustainability principles in the 

different phases of the architectural design method. The proposal addresses the main strategies 

that need to be considered in each phase of architectural design and defines a level of 

recommendation in each guideline which allows the architect to evaluate the implementation o f 

sustainability.  

To validate the necessity of creating the proposed system, a survey was conducted on 217 

architects and architectural students. The results have concluded that it is important to have a tool 

that supports architects on sustainability issues.  

  

Keywords: Sustainability, Guidelines, Architectural Design Method, Assessment and Certification 

Systems.  
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Introduction  

Sustainability is introduced in the paradigm of architecture as a necessity that entails 

important modifications in designing methods for practitioners.  

Over the last decades, it has been substantiated that the excessive consumption of natural 

resources surpasses their replacement time. This scenario is not viable to maintain a balance 

between the needs of human activities and their adaptation to the environment to guarantee future 

conditions of enjoyment for the upcoming generations.  Since the construction industry is 

responsible for the exploitation of 50% of the world's natural resources (Anink, Boonstra and Mak, 

1996; Edwards and Hyett, 2004), it is also one of the sectors that could most contribute to the 

reduction of environmental impacts.  

It is expected that the construction sector will continue to grow in the next years as housing 

demand increases globally (IEA, 2017). According to The Global Status Report 2017, over the next 

40 years, buildings sector floor area will double, adding more than 230 billion square meters in 

new construction (United Nations Environment and IEA, 2017). Therefore it is important, as a global 

measure, to know how societies’ development models can maximise sustainablity in order to foster 

social, economic and technological progress with the efficient use of natural resources and energy. 

To achieve this goal it is necessary to change the current approa ch of architectural practice 

towards more sustainable strategies in building design.  

 

State of Art 

The principle of sustainable development emerged as a response to the general panorama 

at the end of the 20th century, which was characterized by rapid industrial development and the 

considerable increase of the world population (Roser and Ortiz-Ospina, 2017) that led to an 

uncontrolled exploitation of natural resources.  

Since the 1970s, a set of international political agendas have been proposed, calling for 

cooperation between nations and the various sectors of human activities. The Brundtland Report 

has become one of the most important reflections on sustainable development since it allied the 

need for economic growth to environmental and social issues. Also called “Our Common Future”, 

the Brundtland Report was released in 1987 by the World Commission on Environment and 

Development (WCED) of United Nations and defined for the first time the concept of sustainable 

development as “(…) development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs” (WCED, 1987, p.43). The interpretation of 

Brundtland's definition suggests that to acknowledge the sustainable component of a building, it is 

important to consider the environmental, social and economic dimensions of sustainability.  

In 1994, the concept of sustainable construction first appeared during the First 

International Conference on Sustainable Construction in Tampa, Florida, where different 

approaches were communicated towards a definition of sustainable construction. At the 

conference, Charles Kibert presented the concept of greater consensus for the sustainable 
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construction sector, defining it as the "the creation and operation of a healthy built environment 

based on ecological principles and resource efficiency" (cit. in Kibert, 2007, p.595), considering 

soil, materials, energy and water as the most important resources for construction (Pinheiro, 

2006). It is from these resources that Charles Kibert established the following principles for 

sustainable construction (Pinheiro, 2006): 

 

▪ Minimization of resource consumption; 

▪ Maximization of resource reuse; 

▪ Recycling materials at the end of the building's life and using recyclable resources;  

▪ Protect natural systems and their function in all activities;  

▪ Eliminate toxic materials and by-products at all stages of the lifecycle;  

▪ Develop the quality of the built environment.  

 

Throughout the building lifecycle, sustainable construction presents multiple advantages. 

It has a positive impact on the environment through energy conservation, saving water and other 

resources, use of reusable, natural and local materials, reducing poll utant emissions, recycling 

lifecycle waste of the constructions and increasing building durability. It also has positive social 

effects: guaranteeing users’ health and comfort through indoor air quality and acoustics comfort, 

as well as accessibility, security and preservation of cultural heritage. Sustainable construction 

also provides economic benefits in the long-term.  

The role of sustainable construction is also reinforced by Sustainability Assessment and 

Certification Systems that allow estimations of  the level of efficiency and sustainability achieved by 

improving the quality and performance of buildings.  These systems evaluate environmental, 

economic and social dimensions of sustainability and are greatly increasing the attention towards 

sustainable assessment of buildings (Hastings and Wall, 2007; Berardi, 2011).  

Even though sustainability assessment tools are valuable to verify if a building is 

sustainable, they are mostly developed to evaluate the construction after it is built and are not 

suitable to assist architects in building design because they do not approach specific strategies to 

guide practitioners (Ding, 2008; Kim et al., 2013; Markelj et al., 2014). Also, the possibility to 

reduce negative impacts of a building is greater in the design phase, when approximately 80% of 

the building consumption is defined (cit. in Amado et al., 2015, p.70).  

Since the decisions made during the design phase will influence the building’s 

performance throughout the rest of its lifecycle, it is important that architects consider sustainability 

principles during the design process. This is possible through the linked and weighted implementation of 

preventive and passive strategies over active strategies. 

In this sense, it is left to architects to consider a holistic approach to design, taking 

advantage of existing research and works from architects who proved that sustainable design is 

achievable. 
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Architectural Design Methods 

Sustainable principles need to be consciously integrated into the architectural design 

method to set a solid and coherent foundation for sustainability throughout the remaining lifecycle 

of the building (Amado et al., 2015). To understand how architectural design methods can adapt 

to the requirements of the present and the needs of the future  it is important to study them.  

In the field of architecture, there is a lack of a body of theory to support the study of 

architectural design methods (Bay and Ong, 2006; Plowright, 2014). Thus, it is necessary to review 

and reinterpret concepts from other fields of study. 

Hudson et al. (1979); Næss, (1994) and Moughtin et al. (1999) identify the following 

normative models, currently used in urban planning, as some of the most important: Synoptic or 

Rational Comprehensive, Incremental, Transactive and Advocatory. Still, within the field of existing 

planning models, it is important to mention the Scientific Method which is widely used by architects. 

Table 1, adapted from the work of Næss (1994) to fit the scope of architecture, compares 

the theoretical planning models regarding their relation to the promotion of sustainable 

development in architecture. It can be concluded that, although the models may contribute to the 

implementation of some strategies that promote sustainability, none of them reflect a direct 

tendency towards the aims of sustainable development. This in turn suggests that there is the need 

to contemplate a new planning model, integrable in the architectural design method, that adheres 

to the framework of all the principles of sustainable development.  

 

Table 1: Schematic overview of various planning theories.  

 

 

 

 

Global/national 

environmental 

and resource 

concerns  

Local 

Environmental 

concerns  

Fair distribution 

of benefits 

Respect for 

human, political 

and civil rights 

Potential for 

change of 

societal frame 

conditions 

Synoptic (+) (-) (+) (-) X 

Incremental - - - (+) (+) 

Transactive (-) (+) (+) + + 

Advocatory X + (-) + + 

Scientific  (+) (+) (-) X (+) 

 

+ usually well suited 

 (+) may be suited under certain conditions 

X no evidence 

(-) may cause negative effects 

 - usually has negative effects 
 

Source: Petter Næss - Normative Planning Theory and Sustainable Development, 1994, (adapted).  

 

Architectural design methods require a simpler, flexible and inclusive planning model that 

provides a connection with the objectives of sustainable development and therefore anticipates 

the long-term effects of constructions in the environment.   

To this end, both substantive and procedural dimensions of the design methods should be 

considered. This means that the substantive dimension, which is responsible for the method’s 

contents, should include considerations towards sustainability; the procedu ral dimension, 
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responsible for the methodology, should optimize the sequence of actions during the design 

process. This results in a cumulative method, substantive and procedural, which in its genesis 

incorporates the parameters of sustainability.  

Figure 1 shows a diagram of the architectural design method proposed by Markus and 

Marver, revised by Lawson (2005). This diagram was adapted to complement four phases of the 

architectural design: Program Definition and Data Collection, Feasibility Study, Preliminary Design 

and Detail Design. Each of these phases is then implemented by a process of decision-making 

which involves: analysis, synthesis, evaluation and decision (Moughtin et al., 1999, p.6; Amado, 

2005, p.32; Lawson, 2005, p.27; Voordt and Wegen, 2005, p.118).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Architectural Design Method. 
 

Source: Bryan Lawson – How Designers Think: The Design Process Demystified, 2005 [1980], [adapted]. 

 

 

In order to architectural design methods contemplate sustainability issues, the phases of 

analysis and synthesis should be responsible for the implementation of sustainable principles, while the 

evaluation phase should validate the conformity of the hypotheses with the established principles (Fig. 2). 

The evaluation phase is often empirical or non-existent among architects, which exposes 

the lack of a systemic assessment method with a theoretical basis that can guide architects during 

the assessment phase (Bay and Ong, 2006).  

 

 

 

 

 

 

 

 

Figure 2: Decision-making process to implement sustainability.  
 

Source: Bryan Lawson – How Designers Think: The Design Process Demystified, 2005 [1980], [adapted]. 
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Key Indicators of Sustainability in Architectural Design 

To measure the sustainability of the implemented solutions, key indicators must be 

identified. These indicators ensure that all principles and components of sustainability were 

systematically considered in the architectural design method.  

Although Sustainability Assessment and Certification Systems are not completely suitable 

to support architects in the implementation and evaluation of design solutions since these systems 

“are not originally designed to serve as design guidelines” (Ding, 2008, p.456), it is possible to rely 

on these tools to identify key indicators that can measure the sustainability of various solutions.  

Sustainability Assessment and Certification Systems are technical instruments that 

identify, predict and evaluate the environmental impact of buildings and then assign a level of 

certification related to the accomplishment of sustainability principles (Berardi, 2011; Bernardi et 

al., 2017). The evaluation of most of these systems is based on the attribution of credits or points 

when certain parameters are met. These parameters are organized by categories and vary 

according to the assessment system. Each category is given a specific weight according to its 

importance in relation to the level of sustainability in construction. The sum of the various scores 

attributed to each category results in a graded classification for the sustainable performance of 

the building.  

According to various studies (Lucas, 2010; Silva, 2012; Bernardi et al., 2017) that compare 

the different assessment and certification systems, the categories that present the highest weights 

are the environmental loading, internal environment, external environmental impact and resources. 

In general, the areas most linked to the environmental component are more relevant compared to 

socioeconomic and political factors, planning and innovation. 

The weightings of the systems are determined according to the degree of importance 

assigned to each of the categories of evaluation, and these are directly related to the situations of 

each country (Amado, Lucas and Ribeiro, 2013). Among the several systems, the energy efficiency 

requirement is consistently assigned a higher value as it is recognized as one of the most urgent 

needs. Great importance is also given to the nature of the materials, conservation of potable water 

and to parameters related to indoor environmental comfort such as visual, thermal and acoustic 

comfort as well as indoor air quality.  

Based on these weighing’s and considering the architects’ thinking-process in architectural 

design, the following five key sustainability indicators were selected: energy efficiency, potable 

water conservation, indoor air quality, acoustic comfort and project durability.  These were 

considered the most representative and suitable to be integrated in the methodological framework 

of architectural design methods. 

By implementing strategies that contemplated the selected five key indicators, in all the 

phases of the architectural design method, not only other sustainability parameters could be 

determined, but also the sustainability of the project could be guaranteed. 
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Guidelines for a Sustainable Project 

  Implementing sustainability into architectural design methods requires sustainability 

principles to be considered from the beginning of the design process. In order to assist architects 

in selecting the best strategies and verify their alignment with the a ims of sustainability, we 

developed guidelines for a sustainable project. These guidelines were determined from the 

previously selected key indicators of sustainability.  

  Each guideline was given a recommendation level, outlined in Table 2, to specify the 

degree of importance of implementing each strategy. Moreover, additional specifications for 

certain guidelines have been included for further explanations or suggestions where necessary.  

Each strategy was integrated into one of the four phases of the arch itectural design method 

according to its level of detail. However, the presented guidelines admit multiple interactions and 

feedback loops between the various design phases according to the thinking process of each 

architect.  

  If possible, the architect should always prioritize the implementation of passive strategies. 

Also, the final decisions concerning the implementations of each strategy must be taken with 

responsibility and must be adapted to the context of the site.  

 The structure of the proposed guidelines is outlined in Table 3.  

 

Program and Data Collection: before the building is conceptualized, it is important to outline 

strategies that meet the goals of sustainability so that the design team can predict the building’s 

energy, water, durability and spatial and comfort needs, among other concerns. This allows, 

appropriate design strategies for daylighting, passive solar heating and cooling and water reuse to 

form an integral part of the initial design concept (Cofaigh, Olley and Lewis, 1996). 

 

Feasibility Study: this phase is crucial to ensure energy efficiency since it determines how the 

building is formally integrated in the surrounding environment. Issues such as orientation and form, 

determined at this phase, will have a huge impact on the energy performance of the building in the 

operation phase. Therefore, is important to prioritize daylighting, natural ventilation and passive 

design solutions for heating and cooling, using mass, landscaping and design to work with 

topography and climate (Cofaigh, Olley and Lewis, 1996; Brown and DeKay, 2001; Olgyay, 2015) .  

 

Preliminary Design: the design team experiments with internal layout, dimensioning of areas and 

heights, and elements regarding the building’s envelope as opening elements and shading 

systems. These decisions can be key determinants for the energy efficiency of the building.  

Active strategies for heating and cooling systems, powered by renewable reso urces, should 

also be addressed so that such systems can form an integral part of the building.  
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Detail Design: final considerations are made regarding the layout and dimension of interior spaces. 

Materials and finishing materials, water fixtures, electrical equipment and artificial lighting are 

selected. This phase is still very important for the implementation of sustainability since these 

strategies will have a great impact on acoustic comfort, indoor air quality, energy efficiency and 

durability of the building.  Also, water fixtures choice will impact potable water conservation  

(Fontanals and Martínez, 1999). 

 

Table 2: Levels of Recommendations for Guidelines for a Sustainable Project.  

 

 

 

 

 

Table 3: Guidelines Structure. 

Guidelines Structure 

Table I. Program and Data Collection 

Passive Strategies  

a. Site and Climate  

b. Urban Context and Conditions   

c. Adapting the program to the site 

d. Internal consumption and needs 

e. Other Criteria  

Table II. Feasibility Study  

Passive Strategies  

a. Siting  

b. Orientation 

c. Form  

d. Envelope 

e. Landscape  

Table III. Preliminary Design 

Passive Strategies  

a. Structure 

b. Internal Layout  

c. Opening Elements 

d. Shading Elements 

e. Natural Ventilation 

f. Additional Energy Efficient Strategies  

Active Strategies  

g. Heating and Cooling Solutions  

Table IV. Detailed Design  

Passive Strategies  

a. Materials Selection  

b. Thermal Insulation Materials  

c. Construction Details 

d. Water Fixtures 

e. Building Management  

Active Strategies  

f. Low Consumption Devices Selection 

Levels of Recommendations  

Is recommended  

Should be considered  

May be considered   
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Survey 
 

  In addition to collecting data through a literature review, an online survey was distributed to 

architects and architectural students in order to understand the necessities and advantages of creating a 

system that can support architects in the implementation of sustainability principles in the design process. 

The developed survey yielded 217 responses. Approximately 32% of the respondents were 

students, about 59% were architects responsible for designing or collaborating in the design of 

projects and about 8% were architects who were inactive in the field . From the responses, 100% 

of the respondents considered that sustainability should  be implemented in architectural design 

process. 

To the question "How do you evaluate the implementation of sustainability in your projects 

during the design process?" approximately 46% of the respondents answered that they evaluate 

the implementation of sustainability empirically and 30% of the respondents answered that they 

did not evaluate the sustainability component of their projects . This concludes that a systematic 

evaluation, with a theoretical foundation, is not part of most respondents’ architectural design 

methods.  

  When asked if Sustainability Assessment and Certification Systems were adequate to 

support architects during the design phase to understand if such systems could assist architects 

in the implementation and evaluation of strategies concordant with the principles of sustainability, 

around 72% of the respondents acknowledged that they did not know. This suggests that most 

respondents are not aware of the existence of such systems or are not familiar  with them. 

Approximately 26% of the respondents considered them appropriate. However, when asked which 

method was considered most effective to ensure the implementation of sustainability into the 

architectural design process, many of the respondents - around 49% - considered systematic 

methods with theoretical foundations adapted to architectural design process instead of 

Sustainability Assessment and Certification Systems. Again, a considerable percentage of 

respondents - around 32% - admit to not knowing what the best method of evaluation would be.  

  This suggests that although all the respondents agree that sustainability principles should 

implemented in the architectural design process, few respondents guarantee that these principles 

are implemented by means of a rigorous evaluation. This in turn highlights the need for a system 

that supports architects in guaranteeing sustainability as an integral part of architectural design 

method. 
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Conclusion and Future Developments 

Sustainability can be understood as a set of ethical values based on social, environmental 

and economic responsibility. Through these values, it is possible to achieve sustainable 

development, which, more than ever, should emerge to replace the current development model of 

societies. 

Throughout this thesis, it was concluded that the practice of architecture is an essential 

means to achieve sustainable development, yet most architects have yet to address this. The study 

of architectural design methods revealed the need for  a new, simpler, multidisciplinary model of 

design methods that implements sustainability within the design process. Moreover, a literature 

review and survey responses show that an evaluation of the sustainability component in the design 

process is often nonexistent among architects or lacks a systematic and theoretically based 

evaluation method. 

Although Sustainability Assessment and Certification Systems are suitable to evaluate the 

sustainability component of a building after it is built, they are not de signed to support architects 

during the design process since their approach is more focused on assessing sustainability 

throughout the entire building's lifecycle. Therefore, it can be concluded that there is the need for 

a system that supports architects in guaranteeing that sustainability is a coherent and integral part 

of architectural design method. 

In response to these conclusions, an evaluation system was developed, formalized in 

guidelines, which are structured according to the phases of architectural design process.  Through 

recommendation levels, these guidelines inform architects of the main strategies required to 

achieve sustainability goals. The guidelines could optimize the design process in terms of achieving 

these sustainability goals, which would be a significant improvement from the current design 

method. Furthermore, the relevance of this work is also to raise awareness about the sustainability 

issue in the field of architecture since sustainability , though currently much discussed, is still very 

rarely implemented. Thus, the proposed system suggests a transition from a theoretical concept 

to one that can be practiced. 

The proposed guidelines raise several possibilities for future developments. They can, for 

example, evolve into an interactive model in the form of a checklist. In addition, the content of the 

guidelines could be further developed and expanded to include other sustainability indicators.  

Another possible outcome would be the computerization of the developed tool or its 

incorporation in 3D design software for architecture. This would allow the design team to more 

accurately evaluate the implementation of sustainability principles while deve loping technical 

drawings and visualizations. Such evaluations would not only include the assessment of a building’s 

energy performance, as several softwares already do, but also other key indicators of 

sustainability.  
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