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Abstract. Sustainable design concepts should be tracked in all stages 
of the design process in an architectural firm. This research will exam-
ine how the lean design approach can help in enhancing the efficiency 
of the design flow. This study aims to understand the design process 
pitfalls and provide a systematic recommendation in the design pro-
cess for better integration of sustainability's principles. The methodol-
ogy of the study will be mixed method, which combines qualitative 
approach including focus groups and interviews, and quantitative 
technique including questionnaires. Two different experiences in a 
company will be analysed by a focus group to recognize current state 
of design process and to generate interview's questions. The research 
will be continued by structured interviews with four international ar-
chitecture companies. In the final phase, based on the results on the 
qualitative part, 100 surveys will be completed by design team mem-
bers of the top twenty healthcare design companies. This research can 
help architecture professions to improve their design process based on 
the lean concepts. The results from this study will provide a practical 
checklist for designers and leaders of the architectural companies. 
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1. Introduction  

The complexity of today's business world interprets into complexity of the 

organizational design of any company (Galbriath, 2002). Most large compa-

nies, including architectural firms, have a multifaceted organization of op-

eration according to typically dealing with competition and market demands. 

Organizations' systems have developed from a vertical pattern toward a hori-

zontal framework that removes layers of management and gives project 

teams more responsibility (Linn and Pearson, 1997; Galbraith, 2002). Many 

architectural firms try on the team model, where the design, construction and 

administrative units work collaboratively to organize efforts and attain cus-
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tomer satisfaction. Due to the complexity of the structure for an architectural 

firm, the successful implementation of the lean approach to a design process 

may be responsible for the growth and success of an organization.  

Design flow in architectural firms is becoming more complex regarding 

the expansion of software, which are being used in a design process. The 

digitalization in these organizations may increase the chance of continuity of 

a concept in a project. Sustainability is one of the critical concepts in a de-

sign process that requires to be maintained in all phases of projects. This 

study will analyse a design path to track sustainability from the beginning to 

the end of a project, as one of the key issues in today's world.  

Nowadays, developing countries that are building infrastructure and have 

a rising middle class prefer Western architecture firms. Selecting interna-

tional companies was one of the criteria for the selection of sample size in 

this study to expand variation, evaluate remote design process, and cover a 

new trend. In addition, with respect to the growing number of the projects in 

healthcare design this study will aim to track sustainability in the healthcare 

design process. 

2. Architectural design process 

As Markus and Arch (1973) mention, a complete image of the design pro-

cess requires the consideration of both individual decision-making process as 

well as the management process. The integration of both views in the build-

ing industry can have a great impact on the quality of the final product. The 

metaphor of design as a spiral procedure described by John Zeisel (2006) 

can be used to model how the various design components fit together. A spi-

ral process reveals the following features of design:  

 Backtracking. A designer returns to the problems to adjust or revise earlier 

decisions 

 Repeating activities with shifting focus. Consecutively imaging, presenting, 

and testing in each cycle of the design process  

 One movement in three. Adaptation, revision, and conceptual shift during 

design 

Generally speaking, designing is a continual process of identifying the 

relevant elements, perceiving how they interact, and organizing them in a 

meaningful way (Tunstall, 2012). Architects conventionally break down the 

design process into contractually binding stages (Zeisel, 2006): program-

ming, preliminary design, final design, working drawings, and construction 

supervision. 
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3. Sustainable design in architecture 

Most simply, the idea of sustainability, or ecological design, is to ensure that 

our actions and decisions today do not inhibit the opportunities of future 

generations. This means making sure that our efforts work with our Earth's 

ecological systems rather than in opposition to them. The impacts of human 

development on other natural systems continue to grow and compound 

themselves. 

The main goal of the sustainable design is to discover architectural solu-

tions to minimize the overall effect of the built environment on living organ-

isms and human health. Indeed, a sustainable design, as a futuristic perspec-

tive should not be an afterthought in a design process. In other words, the 

process of design requires a new image for attaining sustainable buildings 

(Farahat & Bakry, 2012). 

The World Commission on Environment and Development, published the 

Brundtland Report in 1987, which provides the following description of sus-

tainability: "those paths of social, economic, and political progress that meet 

the needs of the present without compromising the ability of future genera-

tions to meet their own needs" (Steele 1997). Sustainable development rang-

es formal and informal creativities innovated by governments, private indus-

tries, and professional organizations. These efforts have highlighted the 

development of building design guides, enhanced energy codes, renewable 

energy and resources, enriched the use and development of low environmen-

tal impact building materials, and the concept of studying the effects of de-

sign options over the whole life cycle of a project. In a study, Bunz, Henze, 

and Tiller (2006) compare recommendations related to different phases in 

life cycle of a building including: 

 Programming Phase: The programming stage of a building project as it 

concerns sustainable principles involves the initial pre-design sessions with 

the owner, analysis of similar projects with sustainable aspects, formation of 

a design team involved in the sustainable design process, preliminary ideas 

and sustainable design aspects for implementation in the specific project, and 

meaning of initial aims for the performance of the sustainable building 

throughout the design procedure. 

 Design Phase: The design phase is the most systematically addressed phase 

of the life cycle in most sustainable building criteria and evaluation tech-

niques. The realm of the design stage that will be compared relate to energy 

efficiency, indoor environment, water efficiency, site location, atmospheric 

considerations, and material usage. Another area related to the energy effi-

ciency section of the design process is the application and use of "green" en-

ergy sources for sustainable buildings. 
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 Building Construction: The building construction stage of the sustainable 

building life cycle process includes the sustainable practices that are em-

ployed during the actual construction procedure of a building.  

 Building Operation: Building operation in the life cycle of a sustainable 

building encompasses the operation, maintenance, and control of the building 

systems to preserve the sustainable features for which they were initially de-

signed. 

 Building Demolition: In the final phase of the life cycle of a sustainable 

building, sustainable principles focuses on waste management procedures to 

handle the material waste generated during demolition activities, recycling, 

and on the design of building meetings and systems to facilitate removal dur-

ing demolition. 

The programs of building evaluation systems, government guidelines and 

recommendation based on different locations and different phases in design 

process (Bunz, Henze, & Tiller, 2006) 

4. Current state in design process of architectural firms 

Architectural firms can be categorized into professional service firms' brack-

et such as consulting, law, investment, banking, engineering, accountancy, 

and others (Maister, 1987). Professional deliveries usually encompass a high 

degree of communication with the clients, as well as the architect's profes-

sional commitment in all areas (de Vido, 1984). Two significant aspects of 

the professional delivery companies thus are the kinds of professional ser-

vice activity and the team organization that it needs to service the firm's de-

liveries. Maister (1987) classified professional service projects into three 

kinds: "Brains," "Grey Hair," and "Procedure." The important factors of the 

Brains type professional services are innovation and the pioneering of new 

methods, concepts or practices. Grey Hair projects usually need a smaller 

degree of creativity the Brains project. The activities similar to Brain type 

necessary to complete the project may be similar to those performed on other 

projects. The third kind, Procedure projects, encompasses a well-recognized 

and familiar type of problem. The stage necessary to implement a job is pro-

grammatic though some customization may be required firstly. Theorists 

proposed generic classes in architectural firms by operating Maister's ideas 

particularly to architecture companies (Coxe et al., 1986):  

 Strong-Idea (Brains) Firms; to deliver expert deliveries in specific areas or 

prepare creative solutions to unique projects. 

 Strong-Service (Grey Hair) Firms; to provide experience and reliability, 

especially on complex assignments. 
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 Strong-Delivery (Procedure) Firms; to deliver highly efficient service on 

similar or routine-type projects. 

The limited numbers of studies have been done in the topic of detecting 

the problems in the current state of design process in architectural firms. In a 

study by Wallace (1987) variations in the verbal content of architect and 

other design team member interaction manner are analyzed over the different 

phases of the design process. Findings explain that the designer becomes less 

assertive during the middle phases of the design, as does the impact of the 

first brief. The architect is constantly the most creative design team member, 

although cost considerations increasingly affect the decision-making proce-

dure of the designer, largely at the expense of aesthetic concerns. The pro-

fessional design team members gradually form a coalition against the client 

representative, to some extent as a defense against late phase disruptive cost 

decrease exercises, as construction elements increasingly impact interaction 

manner. 

In another key literature in this area, a critical review have been provided 

by Robert Gutman (1988) in "Architectural Practice: A Critical View" book. 

He simply focuses on the gap between reality and the profession's objective. 

He advised to diminish the supply of process by reduce competition within 

the professions, greatly restricting enrollments in architecture schools, and 

sub-orientation to other occupations by increased specialization in training 

and greater collectivization into architecture companies; and reduce internal 

factionalist on appropriate nature of architectural practice by developing a 

central (monopolistic) organization that can force out of the profession those 

who resist consensus (Pipkin, 2013). 

5. Lean thinking in the design process 

"Lean thinking" is a business philosophy extensively expanded in industry. 

Toyota pioneered the approach with a 14 principles in its production lines in 

the 1970s, expressively improving its effectiveness in both the price and the 

quality of its vehicles and boosting its market share. Lean thinking emphases 

on shortening procedures by classifying the fragments of a route that can de-

liver superior worth for the customer or client and removing whatever does 

not contribute to this purpose. Lean thinking is grounded on the statement 

that only a section of the total time and effort used in a company actually 

adds value to the final product or service. A lean procedure uses less of hu-

man effort, facilities, capital investment, inventories, and time. The result in 

the realm of architectural firms could be an increased efficiency in the de-

sign process. The key principles of lean thinking are (Brock, 2009): 

 Eliminate waste.  
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 Define "value" according to what the clients wants and is willing to pay for.  

 Use the processes that deliver what the clients values in the shortest possible 

time.  

 Make the process flow smoothly.  

 "Pulling" toward it only work needed to accomplish the goal.  

 Pursue "perfection" by continuous improvement.  

Elmuti (1996) declares that team-based management system is recog-

nized as a beneficial strategy not only for the manufacturing industry but al-

so the service industry. Leaner management structures tend to authorize team 

members to see the big picture. An architectural design project cycle is de-

fined by a series of major phases, where some of the phases merge into one 

another. However, often each of the new phases requires a fresh set of skills 

and knowledge that can only be provided by different personnel. Tunstall 

(2004) outlines the total project delivery systems as a complete series of op-

erations leading to the occupancy of a completed building, as portrayed in 

Tunstall (2004).   

6. Aims and Objectives 

Aim 1: Understand the design process pitfalls. In the proposed study, the 

common systems of the design process among design professionals will be 

analyzed. The study aims to review the previous methods and current proce-

dure among architectural firms to find common paths, best practices, and po-

tentials for developments. The review will enable design teams' leaders to 

understand the pitfalls in their own procedure of design. Ultimately, this part 

of the study provides the fundamentals for the second aim.   

 Specific Objective 1- Literature Review: To review, understand, and com-

pare the common path in design process both theoretically and technically.    

 Specific Objective 2- Focus groups: To compare the process and structure 

of two different companies based on the successful and unsuccessful energy 

performance experiences; And to design the structure of the interviews.  

 Specific Objective 3- Interviews: To find the problems in the current state 

of design practice procedure with an international approach; And to plan a 

questionnaire for the next step. 

Aim 2: Provide a systematic recommendation in the design process for 

better integration of sustainability's principles. Based on the knowledge 

earned by aim one, the research will be continued to find a practical solution 

for better integrating the sustainability concept to the process. This study 

aims to focus on the healthcare design companies to evaluate sustainable 

principles in a complex procedure. The recommendation will be outlined for 
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a system in which sustainability, as one of the project's goals, can be per-

suaded continuously.   

 Specific Objective 1- Interviews: To utilize the first-hand experience of de-

signers and leaders in architectural firms; And to study, compare, and evalu-

ate international case studies.   

 Specific Objective 2- Questionnaire: To develop, test, and implement a 

short written survey to collect data about the current state of design process 

among the top healthcare design companies; and to evaluate the design team 

members' opinion toward plus and delta issues for the body of company. 

 Specific Objective 3- Checklist: To compare the data from focus groups, in-

terviews, and survey in order to draw a set of checklists for keeping track of 

the design principles throughout different phases of a project. 

7. Research Questions 

Specific questions: Some of the specific questions of this study will be tested 

with more than one aim or specific objective: 

 Question 1 - Common Pitfalls: Are there common pitfalls in the design pro-

cess of architectural firms?  

 Question 2 - Sustainability: Will a project have better performance in sus-

tainability goals if it has been monitored based on the lean principles?  

 Question 3 - Healthcare Companies: Regarding more complex design pro-

cess in healthcare design projects, is there more chance to miss sustainable 

principles in the project development?   

 Question 4 - Lean: How do the Lean concepts enhance the design process 

structure in healthcare design companies?  

7. Methodology 

The study will use the mixed method approach described by Guba & Lincoln 

(1985) and Zeisel (2006), which combine qualitative including focus group 

and interview, and quantitative methods including questionnaire sequentially 

to address issues of internal and external validity, and generalize the antici-

pated findings beyond the selected cases.  

7.1. PHASE 1 - FOCUS GROUPS  

A focus group, Krueger (1994) suggests "is a carefully planned discussion 

designed to obtain perceptions on a defined area of interest in a permissive, 

non-threatening environment". The investigator invites participants whose 

characteristics signify those of the objective study population, and gather in-

formation through engaging the informants in dialogs. Individual and group 

focused interviews, are usually used when the researcher has already com-
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pleted a situational analysis to identify "elements, patterns and processes of 

the situation" (Ziesel, 2006).  

Through the first phase of the research, two focus groups will be con-

ducted with the key designers of a company to analyze the design process of 

two different projects. The selected company is the Parkin Architect Limited 

and the focus groups will be held in the Parkin's headquartering office in To-

ronto, Canada. The selection was based on the author's connections and 

availability of company. Parkin is one of the Canada's largest architectural 

firms. More than 80% of the current projects in this company are healthcare 

facilities. A high quality and low quality project based on the energy perfor-

mance will be selected in the firm. The focus groups will be held with the 

design members of each project to discover the differences in the structure of 

design process. The expected results of phase two is to recognize content of 

the design process and to help in generating the interviews questions. In ad-

dition, initial hypothesize will be generated for the quantitative part through 

the result of phase one.  

7.2. PHASE 2 - INTERVIEWS 

An interview, as Dexter (1970) has suggested, is a conversation with a pur-

pose. According to Lincoln and Guba (1985), interviews can be classified by 

their degree of overtness, their degree of structure, and the quality of the re-

lationship between interviewer and interviewee. Three design companies of 

three different archetypal in Qatar in addition to the Parkin Architect Limited 

Company will be selected to conduct 4-6 structured interviews with key in-

formants and decision-makers in their planning departments to add depth 

and detailed information to the content analysis findings. The set of ques-

tions will be based on the results of the focus group phase. Additionally, the 

results will support generating the questionnaire for the qualitative part. 

They may reveal certain undocumented subjective and creative decisions 

taken by designers, and help interpret certain design aspects in the content 

analysis and questionnaire findings. The expected outcome of phase three is 

identifying the relation between various methods and degrees of the effec-

tiveness of the energy simulation, and the design content of the sustainable 

design in all the selected cases.  

7.3. PHASE 3 - QUESTIONNAIRE  

Questionnaires will be sent to five designers in the top twenty big size com-

panies in healthcare design. Around 100 questionnaires will be expected to 

be complete by design team members. The selection of companies will be 

based on the ranking published by Interior Design Magazine (2008). Based 

on the availability and acceptance of the companies twenty companies will 
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be nominated from the list presented in the Appendix. The questionnaires are 

designed to identify the methods and degrees with firms that use energy 

simulation models in generating and testing alternative design strategies. 

They include open- and closed ended questions. Open-ended questions will 

allow exploring methods of energy modelling in supporting conceptual de-

sign functions as well as the design phases in which they have been used, 

and for which further assistance is needed. Closed-ended questions will 

quantify and measure the degrees of models effectiveness in assisting de-

signers in these tasks, as well as designers' reliance on that support. The 

questions are based on two main sources: literature in the areas of sustaina-

ble principles in design process, and responses to the pilot study question-

naires and interviews. 

8. Data Analysis 

8.1. QUALITATIVE ANALYSIS 

For the analysis of qualitative section, the same variety of topics will be cov-

ered interactively throughout the focus group and interviews discussions. At 

these meetings, design team members will be encouraged to freely express 

their feelings about any related features of sustainable phases in the design 

process. During the course of each discussion meeting, comments will be 

classically noted to become increasingly open and expressive, while suggest-

ing that the process successfully evaluates the design team members' real 

feelings about these issues.  

To complement the closed-ended questions, the open-ended survey ques-

tions will be outlined in a general approach, to allow the fullest possible va-

riety of responses. Most of the open-ended questions simply asked for ex-

planation or additional information on the closed-ended questions, and will 

be presented as being optional. Open-ended written responses will be typi-

cally brief and could be unambiguously grouped in to categories. To simpli-

fy interpretation, the open-ended survey responses, focus groups, and inter-

views transcripts will be typed and organized according to content. All 

related feedbacks would be retained, even on topics not related to environ-

mental design. Categories will be created based on the guidelines developed 

by Jones (1985, p. 125). This guideline suggests that categories for content 

analysis should: 

 Reflect the goal of the research, 

 Be exhaustive, 

 Be assigned independently,  

 Be mutually exclusive, 

 Be derived from a single classification principle. 
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8.2. QUANTITATIVE ANALYSIS 

A total of 100 surveys will be completed in the quantitative part of this 

study. For the closed-ended survey questions, responses will be entered as 

Excel spread sheets and will be analysed using both SPSS 11.0 and Mi-

crosoft Excel. Descriptive statistics will be prepared by calculating both bi-

ased (direct) and unbiased (weighted) estimates of the means or percentages, 

to adjust for the different sampling methods. 

9. Conclusion 

The study investigates the design process in the top twenty healthcare com-

panies to track sustainability as a key concept in building design. The empir-

ical data will be collected from focus groups, interviews, and questionnaires. 

The results suggest recommendations and checklists for designers and lead-

ers in design process.  
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