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ABSTRACT 

Assessment tools are occasionally applied in architectural design 

processes to facilitate the realisation of sustainability goals.  But as these 

tools are only equipped to provide assessment feedback, their limitations 

in providing sustainability design guidance throughout the design 

process create major decision-making obstacles. 

In this study, four design process components are identified to 

distinguish between conventional and sustainable design processes.  

These are: project target setting; decision-makers’ education and 

expertise; team coordination; and the use of modelling/simulation tools.  

The study applied a comparative case-study method on four design 

process case studies to evaluate how assessment tool applications 

complement the four design process components and to determine the 

extent to which the tools were able to facilitate sustainability integration. 

The study concludes that the inherent limitations in assessment tools and 

their flaws in design process applications constrain their ability to 

effectively facilitate realisation of sustainability goals.  Other difficulties 

encountered in design processes include dealing with conflicting 

development objectives and fragmented problem-solving approaches 

among design team members. 
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1 INTRODUCTION 

1.1 Research context 

1.1.1 Sustainable development 

From a conventional or traditional development point of view, achieving 

sustainability is difficult and problematic.  The industrial revolution set 

development precedents that contradict the pursuits of sustainability.  

Unwittingly, humankind became accustomed to development practices 

that were founded in the capitalist paradigm and its single-minded 

pursuit of (monetary) profit and endless growth. 

The second half of the twentieth century was characterised by increased 

awareness and recognition of the destructive impacts of human 

development that cause environmental degradation and social disparity.  

Through our increased and deepened understanding of what ‘sustainable’ 

means, we’ve also come to realise that sustainability is not a goal to be 

achieved, but rather a moving target where ‘becoming sustainable’ is an 

ongoing journey that, depending on our chosen course of action, may or 

may not continue into the distant future.  Therefore, the issue here lies 

not in finding an explicit definition of what ‘sustainable’ is, but rather 

using appropriate definitions that point the way.  In this sense, it is more 

relevant to determine where we find ourselves on the road toward 

sustainability at this point in time. 

The term ‘sustainable’ is by now a well-known and somewhat over-worn 

adjective that in layman’s terms describes a circumstance or entity that is 

“able to be maintained” (Encarta, 2005).  The most commonly accepted 

‘formal’ definition of sustainable development originated from the 

Brundtlandt report (WCED, 1987:43) and called for development that 

“meets the needs of the present without compromising the ability of 

future generations to meet their own needs”.  And, in terms of 

understanding needs, John Elkington defined the ‘triple bottom line 

accounting’ of sustainability in 1998 which recognises that social and 
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environmental aspects are as important as economic considerations for 

business performance (BSD Global, 2005:1). 

Upon considering these two definitions, one can identify two distinct 

components that are interwoven in holistic discussions of sustainability: 

• the first is time, where ‘sustainable development’ calls for 

development that recognises and considers development impacts 

beyond the present, 

• and secondly, scope, where the ‘triple bottom-line’ dimensions of 

sustainability argue that there are more factors to consider than is 

currently recognised in conventional approaches. 

Moving from the conceptual level of internationally-relevant sustainable 

development definitions to the strategic level of regionally appropriate 

definitions, Agenda 21 for Sustainable Construction in Developing 

Countries suggests that “sustainable construction means that the 

principles of sustainable development are applied to the comprehensive 

construction cycle” (CIB et al, 2002:6).  This definition encompasses both 

of the critical components of sustainability identified above. In this 

definition the time aspect is considered in the realm of a comprehensive 

construction cycle and in terms of applying sustainability principles, the 

scope aspect is addressed. 

1.1.2 The design process 

The term ‘comprehensive construction cycle’ hints at the various stages 

involved in the creation of a building and, in terms of sustainability, it 

refers to much more than the mere construction phase of a building (CIB 

et al, 2002:6).  In order to be ‘comprehensive’, a holistic life-cycle 

approach to the building is taken, which considers the planning 

processes that take place before construction (e.g. the design processes 

and materials manufacture/ production processes) as well as the 

operational processes that take place after construction (i.e. in the use of 

the building, during its lifetime and thereafter). 
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It is commonly recognised that the earlier in the cycle sustainability 

aspects are considered and incorporated into the development process, 

the higher the chances of successful building outcome in terms of 

achieving its project-specific sustainability objectives.  In addition, Reed 

and Gordon (2000:329) point out that early integration of sustainability 

issues could also reduce additional expenses of sustainability features, as 

is shown in Figure 1.01.  In this respect the scenarios surrounding design 

decision-making processes for sustainability are especially critical. 

 

Figure 1.01 Relationship of cost and ecological design opportunity in a 
typical development scenario (Reed and Gordon, 2002:329) 

Reed and Gordon (ibid.) furthermore argue that there are significant 

differences between the linear approach used in conventional design 

processes and the integrated design processes undertaken in 

ecological/sustainability projects.  In order to shift toward more 

sustainable development practices, it is evident that conventional project 

approaches need to adjust to incorporate a wider range of sustainability 

requirements. 
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The first steps taken in any development process is to set project-specific 

targets in order to define and establish the design brief.  The extent and 

scope of these project-specific targets determine what aspects will be 

considered and addressed in the design processes that follow to create 

the building.  In many instances the development team is selected 

according to the skills requirements derived from the project brief and as 

such the rigour and expertise brought to the project by the development 

team lies embedded in the extent of knowledge and experience of those 

who are appointed.  Another crucial factor in the design decision-making 

process lies in the manner in which coordination between different 

disciplines is conducted and these have a significant impact on the 

outcome of the building.  The last point of relevance here relates to the 

tools that designers use to facilitate decision-making and often vary 

notably between different projects and their coordination teams. 

The critical differences in design process approaches between 

‘conventional’ and ‘sustainable’ can therefore be categorised in terms of 

the following components: 

• client priorities and the extent of development targets that are set, 

• the expertise of the development team’s consultants, 

• the nature of the coordination process between consultants, and 

• the modelling tools that they employ to assist design decision-making. 

It is problematic that conventional design decision-making approaches go 

hand-in-hand with unsustainable development practices, although 

unintentionally so.  If the intended shift toward sustainability is to be 

successful, the provision of solutions that facilitate sustainability 

integration within conventional process approaches is critical.  It is at this 

point that the aspects of the application of ‘sustainability principles’ and 

the role of sustainability assessment tools in construction processes 

becomes relevant. 

1.1.3 Assessment tools 

Having briefly discussed the time aspect in the comprehensive 

construction cycle (with particular focus on the design stage), we will now 
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consider the scope-issues of ‘sustainability principles’ to which earlier 

reference has been made in the sustainable construction definition. 

As mentioned previously, achieving sustainability is a concept of relativity 

with many influencing variables that are dependant on circumstances.  It 

may be possible to agree on an over-arching definition of sustainable 

development, but when sustainability objectives are considered in a 

specific situation, the particular project’s respective variables of 

economic, social and environmental performance expectations determine 

the appropriate and achievable development priorities – an interpreted 

sustainability definition as it were.  As a result the extent to which 

sustainability targets are covered is specific to a particular project and the 

manner in which present and future needs are addressed is unique in 

every development. 

Various tools are available that facilitate development processes (from 

decision-making to operational management) across the various stages 

of a building’s construction cycle and its lifetime.  Assessment tools in 

particular assist in the evaluation of a building’s performance in terms 

of a set of pre-determined criteria.  As Cole (1999:231) points out, 

“building environmental assessment methods have emerged as a 

legitimate means to evaluate the performance of buildings across a 

broad range of environmental considerations”.  Cole (ibid.) continues by 

identifying three distinct roles for building environmental assessment 

methods: they provide 

• “a common and verifiable set of criteria and targets 

• the basis for making informed design decisions 

• an objective assessment of a building’s impact on the environment”. 

Most assessment tools currently in use focus more on the environmental 

aspects of sustainability, which suggest that they lack comprehensive 

sustainability coverage.  Cole et al. (2004:4) also recommends 

“broadening the scope of discussion between environmental responsibility 

and embracing the wider agenda of sustainability” as a necessary future 

requirement for assessment tools. 
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In addition to the increasing need for tools to take a more holistic 

approach to sustainability by also incorporating social and economic 

factors, the differences between developing and developed country 

contexts also need to be considered.  Du Plessis (2001:376) points out 

that “the definition of sustainable construction, as interpreted within the 

development priorities of African governments, tends to place the 

emphasis on social and economic equity, with the environmental issues 

still a lagging third”.  This illustrates how the sustainability focus in 

developing countries can differ from that of developed countries (and 

their assessment tools) where sustainable development places more focus 

on environmental concerns. 

Further aspects of assessment tool applications, which will be considered 

in more detail later, surround the assessment formats and the manner in 

which assessment outcomes are communicated, reported and published, 

the assessment audience to whom these outcomes are communicated 

(the building’s users, its designers, client, etc.) as well as assessment 

conduct, i.e. how assessments are done (e.g. at which development 

stages, under what circumstances, for what purpose) and by whom. 

1.2 Problem statement 

1.2.1 The research problem 

The concepts introduced above can be visually mapped as shown in 

Figure1.02. The two core components of sustainability identified above – 

‘time’ and ‘scope’ – are positioned at concept level.  At strategic level the 

‘sustainable construction’ definition introduced the ‘comprehensive 

construction cycle’ and ‘sustainability principles’ which are placed within 

the spheres of ‘time’ and ‘scope’ respectively.  At application level, the 

‘design process’ addresses the concepts of time within the 

‘comprehensive construction cycle’ and ‘assessment tools’ provide the 

scope wherein ‘sustainability principles’ are applied.  Where the two 

components overlap, the ‘sustainable design process’ is located which 

forms the essence of the research. 
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Figure 1.02 Theoretical framework 

It seems logical to conclude that assessment tools provide the ideal 

mechanism whereby sustainability principles can be applied in the 

(conventional) design process.  However many constraints exist which 

inhibit the successful application of assessment tools and as is evident in 

the nature and character of construction developments that surround us 

today, these constraints ultimately perpetuate unsustainable development 

practices.  As Loots and Irurah (2005:1658) point out, “… the absence of 

tools and mechanisms which systematically link sustainability criteria, 

targets and assessment outcomes with decision-making processes 

significantly inhibits the transformation from conventional to 

sustainability practice in the built environment”. 

Originally assessment tools were applied at a building’s operational 

stages to assess the building’s environmental impact and report on its 

actual outcome.  Subsequently assessment tools were also used to 

facilitate target setting in the development project’s planning stages to 

determine sustainability objectives, thereby reporting on predicted 

outcomes.  In this application the expectation is created that assessment 

concept 
 

strategic 
 

application 

LEVELS OF SUSTAINABLE CONSTRUCTION IDEAS 

TIME SCOPE 

comprehensive 
construction cycle 

  sustainability 
principles 

design 
process 

assessment 
tools 

sustainable 
design practice 

? 



Chapter 1 INTRODUCTION 

 

8

tools are and can be applied as design tools (Cole, 1999:238).  Years later 

Cole (2005:1935) reiterates this statement in his comparison of initial and 

emerging roles/intentions of assessment methods: “Since environmental 

assessment methods present an organized set of selected environmental 

criteria, by default they communicate to building owners and design 

teams what are understood as being the most significant environmental 

considerations. As such existing assessment methods are used as design 

tools, even though they were not specifically designed to do so.”  He 

argues that in this application the assessment tools perform conflicting 

roles – they either assist in points-chasing (i.e. where only specific 

sustainability points are pursued) or in defining green building practices.  

In their latter role assessment tools initially facilitate sustainability target 

setting, but lack the mechanism whereby creative decision-making can be 

facilitated.  It is in this misplaced expectation and application where 

assessment tools fail. 

Furthermore, assessment tools largely fulfil a reporting function, i.e. they 

express what has been or needs to be achieved.  In order to successfully 

facilitate decision-making toward sustainability, tools that address the 

‘how’ questions for design teams are required.  As Loots and Irurah 

(2005:1662) also argue, “assessment tools say ‘what’ to do to achieve a 

specific sustainability rating, whereas a design tool would illustrate ‘how’ 

to do it”. 

Main problem 

From the above discussion the foremost problem identified in the 

research is that assessment tools fail to successfully facilitate 

sustainability integration when applied in the design process. 

Three pertinent aspects inform the main problem of the research and are 

categorised as follows, where 

a) Sub-problem 1 surrounds the issues and obstacles of facilitating 

sustainability integration to ensure success, and  

b) Sub-problem 2 involves the nature of the design process and the 

constraints that exist when the conventional is compared to the 

sustainable design process,  
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c) with Sub-problem 3 referring to the problems associated with the 

application and inherent characteristics of assessment tools in relation 

to sub-problem 2. 

1.2.2 Research questions 

Main question 

The main question arising from the problem definition provided is why 

do assessment tools fail to successfully facilitate sustainability 

integration when applied in the design process? 

Again, the same three sub-aspects identified in the main problem form 

part of the main question of the research and these are put as follows: 

a) Sub-question 1 asks how sustainability integration is/can be facilitated 

through the design decision-making process to ensure success, 

b) Sub-question 2 looks into the critical attributes of the conventional 

design process as it differs from the sustainable design process, and  

c) Sub-question 3 explores the where, how and nature of assessment 

tools and their application environments. 

1.2.3 Research argument 

Main argument 

The foregoing discussion provided some brief clues as to the reasons 

behind the failure of assessment tools. In answer to the main question 

posed above, the research argues that assessment tools fail to 

successfully facilitate sustainability integration when applied in the 

design process, because they are not adequately adapted to serve as 

sustainability design tools. 

Accordingly, the three pertinent sub-arguments that inform the main 

argument of the research are listed as follows, with 

a) Sub-argument 1 showing how/what constitutes failed and successful 

facilitation of sustainability integration; 
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b) Sub-argument 2 suggesting that constraints exist in conventional 

approaches which inhibit sustainability integration whereas pertinent 

attributes of the sustainable design process enable sustainability 

integration; and 

c) Sub-argument 3 substantiating sub-optimal outcomes in the 

application of assessment tools within design processes. 

1.2.4 Research aims and objectives 

In summary, the main purpose of the research project is to determine 

how assessment tools could be transformed into design tools, in 

order to ensure that they succeed in facilitating sustainability 

integration into the design process. 

The following goals are subject to the chief research aim and form part of 

the interwoven sub-aspects that comprise the overall research objective: 

• to determine how sustainability integration is hindered and can be 

better facilitated in the design process; 

• to identify constraints in conventional design process approaches and 

opportunities in sustainable design process approaches for improved 

integration of sustainability interventions; and 

• to establish how/where assessment tools fail in facilitating 

sustainability integration when compared to how/where sustainability 

design tools would succeed. 

1.2.5 Research assumptions and delimitations of the study 

It is not the intention of the research to evaluate assessment tools or the 

design quality of the selected case studies.  However, and in line with the 

research objective, the approach is to investigate the relationship 

between the design process and the role (or not) of assessment tools in 

each of the selected case studies.  The results of the respective case 

study relationships are compared with the established theoretical 

parameters, and then discussed to explain the different outcomes in 

terms of the extent to which sustainability was integrated in the 
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respective design processes, with or without the use of assessment tools.  

In this respect the project-specific team players, specific assessment tools 

that are used and the eventual building product are secondary informants 

to the primary relationship.  Consequently, the research outcomes of the 

respective approaches taken in each of the case studies indicate their 

sustainability outcomes in relation to the theoretical parameters 

developed, and are therefore not an evaluation of their individual 

sustainability performance. 

In addition, the primary data collection is restricted to interviews with the 

architects on the project-specific design process of each of the selected 

case studies.  Architects have an enormous contribution to make in 

facilitating sustainability integration through their knowledge, design skill 

and role on the professional team.  Their viewpoints and experiences 

therefore provide valuable insight into the nature of the design process 

and priorities in built environment development practices, whether 

‘conventional’ or ‘sustainable’.  Also, architects often perform the role of 

principal agent responsible for the building design and consultant team 

coordination and they can therefore represent the interests and 

experiences of the entire decision-making team. 

Sustainability in the private vs. public sector 

Development objectives of the private sector (specifically in terms of 

commercial offices) differ greatly from public sector developments, in 

that it is profit-driven, thereby offering its own unique pre-disposition to 

sustainability pursuits.  Furthermore, sustainability in commercial 

developments focus more on environmental aspects, i.e. the ‘high-

performance’ of the building’s systems (in its use of energy, water and 

waste) and, as such, the social aspects of sustainability (e.g. stakeholder 

participation) discussed earlier as characteristic of developing country 

priorities are less applicable to commercial projects.  Also, an office 

building is developed for a specific tenant, by a property developer and 

therefore the development has a (perceived) lesser impact on the 

community than that of public property developments. 
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Building type 

Office layouts are often copied and duplicated, and therefore they can be 

seen as possessing template characteristics.  Many people work in offices 

and tenants are continuously relocating or re-leasing their premises.  It is 

possible to compare certain aspects of different buildings to one another 

or to repeat design solutions, inter alia in terms of its structural grid 

layout, future use flexibility (partition layouts, etc.), façade cladding, 

ventilation solutions etc.  Offices are potentially also more receptive to 

future changes: by getting the basic design principles right for the long 

term (e.g. orientation, structural grid, ventilation) and by placing 

recycling/re-use focus on building components that have a shorter 

lifespan (such as cladding, partitions etc.) significant sustainability 

progress could be made. 

‘Grade A’ commercial office buildings in South Africa are selected as 

building type for the research case studies.  The South African Property 

Owner’s Association’s (SAPOA) proposed Office Grading criteria for Grade 

A Office Buildings (Pakose and Schneider, 2004:2) broadly define office 

buildings as having “high quality modern finishes, air conditioning, 

adequate on-site parking, market rental near the top of the range in the 

area in which the building is located, a good quality lobby finish, quality 

access to/from an attractive street environment, good safety/security, 

and high quality presentation and maintenance”.  As far as could be 

determined, the four case studies selected for discussion here satisfy (at 

a minimum) the SAPOA criteria. 

1.2.6 Definitions of key terms 

The following definitions of the key research concepts and terms are 

offered for clarification of their meaning and use in the research context: 

SUSTAINABILITY/SUSTAINABLE DEVELOPMENT “sustainability is the condition or 

state which would allow the continued existence of homo sapiens, and 

provide a safe, healthy and productive life in harmony with nature and 

local cultural and spiritual values … sustainable development is then the 
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kind of development we need to pursue in order to achieve the state of 

sustainability” (CIB et al., 2002:6). 

DEVELOPMENT PRACTICE refers to construction industry developments, i.e. 

the practice of building buildings (and of office buildings in particular). 

CONVENTIONAL refers to development practice conducted in a traditional, 

‘business-as-usual’ manner, where sustainability options are typically not 

specifically considered in any of the development stages or construction 

processes. 

DESIGN DECISION-MAKING PROCESS refers to the development’s planning 

phases which precede the building’s construction and in the research 

context ~ is focussed particularly on the expertise covered by the 

architectural discipline. 

DESIGN TOOLS refers to all the tools that are used by the professional team 

to facilitate decision-making in the design process, e.g. drawing, model-

building, computer simulation software, etc. (the text will differentiate 

whether these tools are conventional in nature, or if they are/can be used 

to facilitate sustainability integration).  

ASSESSMENT TOOLS refers to (formal and informal) tools, methods, models 

and frameworks that are used in the design decision-making process 

(whether conventional or sustainable) to assess a building’s sustainability 

performance (or aspects thereof).  Such tools can also be applied in post-

occupation performance evaluation/assessment. 

1.2.7 Importance of the study 

Kirk (2002:2) comments, “It is always puzzling that in a subject [e.g. 

energy efficiency and the environment] in which the building physics are 

relatively simple and well understood, scientists and the architectural 

profession have had such difficulty in persuading clients to encompass 

such useful and cost effective measures … The management of feedback 

back to practitioners and clients is essential for improvement 
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understanding of how buildings actually perform. Fortunately … post-

occupancy evaluation and other forms of assessment are providing much-

needed information on buildings and the building stock.”  Although Kirk is 

confident that the mechanisms are in place to provide this much-needed 

feedback, the research argues that assessment tools in particular fail in 

this respect.  Wrongful expectations exist that assessment tools can be 

used as design tools to facilitate decision-making toward integrating 

sustainability in conventional development practice.  The research argues 

that there are a range of challenges as demonstrated by the subsequent 

failed application of assessment tools and identifies constraints in both 

assessment tools and design processes with the aim of ultimately 

suggesting solutions on how more successful applications can be realised 

in future. 

In this respect, the research aims to provide insight into the flaws in the 

applications of assessment tools as design tools, what the expectations 

are/should be of sustainable design tools to suggest ways in which 

assessment tools can be transformed to overcome the obstacles typically 

encountered in conventional design decision-making processes. 

1.3 Research method 

The research topic surrounds assessment tools and design decision-

making processes in the interest of facilitating the integration of 

sustainability in conventional development practice.  The research 

questions the attributes, expectations and applications of assessment 

tools, the nature and differences between conventional and sustainable 

design decision-making processes and, fundamentally, the failure of 

assessment tools to facilitate sustainability integration in conventional 

development practice.  The research argues that the failed application of 

assessment tools lies in their inherent inability to function as design 

tools.  The objective of the research is to substantiate on this failure and 

propose ways in which assessment tools can be transformed to 

incorporate the critical attributes of design tools to ensure their 

successful application in design decision-making processes. 
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1.3.1 Research design, style and strategy 

The research problem originates in the real-world scenarios of ‘soft’ 

issues as is characteristic of descriptive and interpretive qualitative 

research methods (Fellows and Liu, 1997:79).  This research project is 

furthermore concerned with the experience and view of current 

development practice, the application of assessment tools and issues 

surrounding sustainability integration from the perspective of key design 

decision-makers (in this case limited to the viewpoints of the architects 

on the respective selected projects). 

In order to address these aspects, the case study method is selected as 

the most suitable way to investigate the research problem.  Yin (1994:13) 

defines the case study as a research strategy in terms of the following: 

• the case study scope investigates “a contemporary phenomenon within 

its real-life context …” (ibid.) 

In this sense the experiences and viewpoints of the architects become 

paramount to investigating the research problem.  Here the design 

process itself is under investigation, not the building, which is in fact 

the outcome or consequence of the foregoing design process. 

• the technical characteristics of the case study approach relate to data 

collection and analysis strategies to “cope with the technically 

distinctive situation in which there will be many more variables of 

interest than data points [that] … relies on multiple sources of evidence 

… [and] … benefits from the prior development of theoretical 

propositions …” (ibid.) 

One of the main predicaments with case studies lies in the problem of 

deriving research results that are relevant and applicable beyond the 

context of the particular case.  Yin (1994:37) points out that researchers 

often attempt to select a ‘representative’ set of cases in order to thereby 

overcome the obstacles to facilitate generalisation between cases.  But it 

is exactly the unique nature of each case study that makes it challenging 

to draw comparisons between cases (irrespective of the number of cases 

investigated), as Yin also argues.  He suggests that “… an analyst should 
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try to generalize findings to ‘theory’, analogous to the way a scientist 

generalizes from experimental results to theory” (ibid.) which will in turn 

also facilitate dealing with the data collection and analysis. 

From this approach the first step in the research process is to establish 

the research parameters within this particular research context, i.e. define 

the ‘theory’ and then develop a method whereby the selected case(s) can 

be referenced to the theory to draw suitable research-relevant conclusions 

that resolve the original problem and question. 

Robson (1993:161) also touches on the issues of selecting multiple case 

studies in order to be able to generalise conclusions.  Drawing from Yin’s 

earlier (1989) recommendations, Robson suggests the process of ‘analytic 

generalization’ where the first selected case study supports the ‘theory’; 

its outcome (in reference to the theory) then guides the selection of 

subsequent case studies where particular aspects are further researched. 

In this way, generalisations are drawn from common findings and so-

called ‘patterns of data’ identified between the various case studies 

referenced to the research theory (i.e. not in relation to one another). 

The research approach is therefore mapped in the following sequence: 

• identify research parameters to determine the research-specific theory 

in terms of what constitutes a conventional (i.e. hypothetical Case 

Study 0) vs. a sustainable office building (hypothetical Case Study 5) 

and the characteristics of successful assessment tool applications; 

• select and review one case study (Case Study 1) where information can 

be gathered that satisfies the relevant  research criteria in terms of 

sustainability integration, the design process approach and applied 

assessment tools; 

• select and review additional case studies which highlight particular 

aspects identified in Case Study 1 in relation to the research criteria 

that support or contradict the research argument; 

• discuss the different case studies and analyse the data outcomes based 

on the research criteria and parameters identified in reference to the 

established research theory/framework; and, lastly, 
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• derive research conclusions that address the research argument and 

provide recommendations that answer the research questions and 

solve the research problem. 

The following section discusses in further detail the research strategies 

adopted to deal with the “variables of interest” (Yin, 1994:13) 

surrounding the respective case studies and the research-specific “data 

points” (ibid.) which were informed by specific primary (i.e. interviews 

with architects) and secondary data sources (such as photos, drawings, 

published books and articles, assessment results and/or the building 

product). 

1.3.2 Data collection 

Robson (1993:159) summarises commonly used techniques to collect the 

primary data for case study research projects, under the three categories 

of observation, interviews and the use of documents and records. In this 

research project, the primary source of data of the design process is 

obtained through interviews with the key decision-makers (i.e. the 

architects) on the respective selected case studies. 

Background to the research context and focus as well as a set of interview 

questions were distributed to the selected architects who were going to 

be interviewed to provide them with relevant information as to the 

purpose and objectives of the scheduled interview discussion (included in 

Appendix A-1). In order to allow the free expression of design process 

experiences, the interviews took an informal course with the questions 

providing guidance throughout the discussion.  Accordingly, the 

interviews were transcribed in a summarised format as it pertains to the 

research and specific words or expressions by the interviewed architects 

are highlighted in italics where a significant point is made.  These 

transcriptions were reviewed by the architects and approved for inclusion 

in Appendix B.1 – B.4. 

A clear distinction can be made between the primary and secondary data 

sourced for this research project.  The secondary data largely provides 

the information needed to define the research parameters and context 
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which is discussed in depth in Chapter 2 and aids in the development of 

the study’s investigative framework (Chapter 3).  In Chapters 4 and 5 the 

case study specific primary data on the case studies are discussed and 

analysed as they relate to the investigative framework. 

Secondary data relevant to the research context and specific case studies 

was sourced from selected printed publications (books, magazines, 

conference proceedings and research articles) and from the 

internet/world-wide web.  Supporting documentation pertaining to each 

of the case studies, such as drawings and assessment outcomes 

(wherever available) is also included in Appendix B.1 – B.4.  A summary 

table at the beginning of each case study’s transcript indicates the 

selection of included/outstanding information in the appendices. 

Case study selection criteria 

In the investigative framework the different (and sometimes conflicting) 

aspects which influence the context of the research problem are mapped 

and prioritised in order to create a mechanism whereby primary data 

derived from the interviews can be referenced back to the overarching 

research theory, i.e. the ‘data points’ of targets, expertise, coordination 

and tools.  Aspects derived from defining the research problem and 

question and which influence the research theory are primarily related to 

the level of sustainability integration, the nature of the design process 

and applications (or not) of assessment tools. 

Accordingly, the criteria needed to select the first source of primary data 

(i.e. Case Study 1) are identified through the secondary data search and 

also constitute the core ‘principles’ of the research-specific investigative 

framework.  As noted above, the outcomes of Case Study 1 (as it relates to 

the research theory) shed further light on the selection of subsequent case 

studies as the research process intends to solve the research question. 

1.3.3 Analysing the data 

Yin (1994:106, 110) identifies two strategies whereby case studies can be 

analysed: pattern-matching and explanation building.  In pattern-

matching, the case study data is descriptive in nature, e.g. where design 
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process approaches are described. In explanation building, the case study 

data is explanatory and data is analysed by explaining the case, such as 

discussing influencing factors that drive decision-making. In order to 

define the manner in which data is analysed in this research project, 

aspects of both these strategies are considered. 

Pattern-matching 

In descriptive case studies, Yin (1994:106) recommends defining the 

‘predicted pattern of specific variables’ prior to data collection. In other 

words, it is necessary to firstly identify inconsistencies between theory 

and case study in order to direct the discussion along the lines of the 

identified theoretical principles.  Through Chapter 2’s literature review, 

these variables are noted for consideration in the data discussion. 

Trochim (Yin, 1994:106) suggests that in pattern-matching logic an 

empirically based pattern is compared with a predicted one (or several 

alternative predictions), the results which can aid in strengthening the 

case study’s internal validity. 

In applying this approach in this research context, the ‘predicted’ pattern 

would consist of the components and actions that make up the design 

process.  Certain steps are taken (or not) to arrive at building outcomes, 

whether conventional or sustainable.  In formulating the conceptual 

investigative framework, it is necessary to derive the aspects that 

comprise the predicted design process.  A theoretical template of both 

the conventional and sustainable approaches are described in order to be 

able to compare the empirical design process of the selected case 

study(s) with the predicted processes within the pre-established CS-0 and 

CS-5 research parameters. 

Explanation building 

Yin (1994:110) points out that “to explain a phenomenon [in this case the 

design process] is to stipulate a set of causal links about it” and that 

through explanatory, narrative discussion, the complex and imprecise, 

often immeasurable links explained in the more successful case studies 

“have reflected some theoretically significant propositions” (ibid.). 
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As stated, the strategy in the research project is to describe the nature of 

both the conventional and sustainable design processes and thereafter 

explain the ‘causal links’ in the process that lead from conventional to 

sustainable, such as project target setting, the role of the professional 

team, their coordination relationships and the use of tools in facilitating 

design decision-making.  These causal links may, as Yin (1994:111) 

suggests is the case in the examples he used, ‘reflect critical insights’ 

into the role of assessment tools in facilitating the shift from conventional 

toward sustainable design. 

Yin (1994:111) proposes a series of steps to determine the final 

explanation of a case: at the outset a theoretical statement is defined (in 

this case the investigative framework) and the findings of an initial case 

(i.e. Case Study 1) are tested against the theoretical statement.  The 

theoretical statement is revised (if necessary) and the details of the initial 

case compared against it (i.e. the pattern is matched).  Thereafter the 

revised statement is compared against multiple cases (e.g. Case Studies 

2, 3 and 4) and the revision process repeated, if required.  Yin (1994:111) 

explains that “the final explanation may not have been fully stipulated at 

the beginning of the study”. In this sense, the proposed research 

argument is a suggested and possible answer to the research question.  

The argument is tested against the investigative framework throughout 

the data analysis process. 

“If this approach is applied to multiple case studies, the result of the 

explanation-building process is also the creation of a cross-case analysis, 

not simply an analysis of each individual case” (Yin, 1994:111).  In this 

manner the respective case study results that are referenced to the 

investigative framework (i.e. in terms of targets, education, coordination 

and simulation tools) also reveal other aspects for comparison in terms of 

e.g. the nature of assessment tool applications in conventional design 

processes. 

1.3.4 Deriving findings 

Robson (1993:401) suggests a few tactics that can be used to draw 

conclusions from qualitative data.  Further to the data collection and 
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analysis methods described above that are relevant to this particular 

research project, a combination of the following approaches are 

applicable here: 

• patterning: “noting of recurring patterns and themes”, e.g. in the 

design process approaches in terms of case study specific target 

setting, appointment of project teams and decision-making tools used 

• relating variables: “discovery of the type of relationship (if any) between 

two or more variables”, e.g. targets, education, coordination, 

simulation tools, etc. 

• building of causal networks: “development of chains or webs of 

linkages between variables” where e.g. the use of assessment tools 

lead to certain consequences in design processes that aim to achieve 

sustainability results 

• relating findings to general theoretical frameworks: “attempt to find 

general propositions that account for the particular findings in this 

study” where, at the conclusion of the data analysis, the respective 

case study findings are ‘generalised’ to the pre-determined theoretical 

parameters (especially the sustainable design process) 

It is the purpose of the data discussion and case study comparisons in 

relation to the research-specific investigative framework to enable a 

process whereby conclusions can be drawn to address and solve the 

research problem and substantiate/negate the research argument.  As is 

the case in using qualitative research methods, the data results serve to 

point in a direction and are thus not conclusive, merely indicative of 

outcomes in particular circumstances and generalised to a limited extent. 

1.4 Brief document outline 

The following is a brief summary of each chapter’s content. 

Chapter 1 

The first chapter starts with a brief discussion of the critical components 

that comprise the research context.  Thereafter the research rationale, its 
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problems, the related questions and the working argument are explained.  

This section follows with a description of the selected research method 

applied to gather and analyse information, resolve the research problem 

and test the research argument. 

Chapter 2 

The literature review in Chapter 2 sketches the research background with 

respect to sustainable building, its performance contexts and life-cycle 

approaches; development practice, the design process and types of tools 

in use.  It also delves into the role of assessment tools, their focus and 

application environments.  In conclusion, the different components 

informing the research problem are framed within the established 

literature context. 

Chapter 3 

From the background discussion that precedes Chapter 3, theoretical 

parameters are identified in terms of conventional vs. sustainable design 

as well as that of assessment tools.  An investigative framework is 

proposed where the relationships between these processes as well as the 

application of assessment tools to facilitate the shift toward more 

sustainable practices are demonstrated.  The chapter concludes with a 

discussion of how this framework will assist in the respective case study 

discussions which follow. 

Chapter 4 

In this chapter the four selected case studies are discussed and examined 

alongside the investigative framework.  The discussion surrounds the 

nature of each case study’s specific design process approach, in 

particular how each has responded to the four distinct design process 

components identified.  Each case study discussion concludes with a brief 

discussion of its particular outcome in relation to the evaluative criteria 

identified through the use of the investigative framework. 
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Chapter 5 

Whereas the preceding chapter discusses the selected case studies with 

reference to specific components, Chapter 5 is concerned with the 

manner in which the different case study approaches relate to the pre-

established theory of the investigative framework.  Patterns and causal 

links between the case studies are researched to determine whether 

conclusions can be drawn that support or negate the research argument. 

Chapter 6 

In the final chapter the pertinent results and findings of the research 

project are summarised.  Additional research outcomes which fall outside 

of the immediate scope of the research are also indicated.  

Recommendations and suggestions for further research are proposed as 

the chapter concludes. 

Appendices 

Additional and supplementary information which support the research are 

included in the Appendices.  These consist primarily of the interview 

guide and other archived material, specifically the primary data (i.e. 

transcribed interviews, photographs, drawings etc.) of each of the case 

studies referenced in the main document. 

References 

References to published work cited in the research document are 

indicated under the References section. 
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2 LITERATURE APPRAISAL 

The preceding chapter introduced the sustainable construction definition 

and the discussion that followed differentiated between the time aspects 

that were covered under the ‘comprehensive construction cycle’ and the 

scope issues of the ‘principles of sustainable development’.  It described 

where/how the design process plays a role in the construction and what 

is meant by the term ‘comprehensive’.  Then a brief look at assessment 

tools introduced their application in the construction cycle to facilitate 

sustainability integration.  In the context of the research, assessment 

tools are perceived as the potential vehicles whereby the principles of 

sustainable development can be applied in the comprehensive 

construction cycle, i.e. they could provide the mechanisms whereby 

sustainable construction can be achieved.  However, it is argued that  

 

Figure 2.01 The problem 
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design practice 

assessment 
tools 

design 
process ? 
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surrounding their application environments.  Finally, the relationship 

between design process tools and assessment tools is investigated to 

determine how sustainability integration is/can be facilitated in the 

design process.  The chapter concludes by identifying the gap that exists 

between design processes and assessment tool applications, thereby 

underlining the primary research argument. 

2.1 The building context 

2.1.1 Considering performance 

In the design of a building, a range of aspects are considered in order to 

provide a certain level of performance.  Determining performance criteria 

is a subjective exercise and the process as well as the criteria is unique in 

every project.  Nevertheless, at project outset each team determines the 

range of performance standards that need to be met, whether it is related 

to the functioning of the building itself or its functioning within the larger 

context wherein it is built.  In this sense building performance can be 

divided into two categories: the first that is concerned with the building-

specific commissioned performance and the second that focuses on the 

building’s performance in relation to surrounding influences and 

considerations.  Irurah (2003:2) defines these two categories as intrinsic 

and extrinsic performances respectively. 

Intrinsic and extrinsic performance considerations 

According to Irurah (ibid.), intrinsic performance considerations include 

structural stability, thermal control, acoustics, aesthetics, water tightness, 

fire resistance, anthropometric/ergonomic concerns and finally, cost.  

Effectively, these performance aspects are all building-specific, tangible 

and measurable. 

Extrinsic performance considerations, on the other hand, are more 

abstract and concerned with the building’s interaction with and 

relationship to its surroundings.  Here performance features such as a 

building’s affordability, acceptability, reliability, sustainability, 

serviceability, durability and constructability are considered (ibid.). 
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In the context of the research problem, the relationship between intrinsic 

and extrinsic performances is especially relevant.  For example, a 

building’s water tightness (an intrinsic performance consideration) is 

connected to its durability (an extrinsic performance consideration), 

where designing for water tightness results in durable buildings.  As 

such, intrinsic aspects can be seen as the immediate design process 

considerations and extrinsic concerns as the consequences of addressing 

those intrinsic aspects.  Problems arise in design situations that focus 

merely on the (immediate) intrinsic performance criteria but fail to make 

the connection to their (long-term) extrinsic consequences. 

Building performance in design and assessment 

It can also be argued that intrinsic and extrinsic performance 

considerations are inherently interconnected, but the mere fact that bad 

building practices persist is evidence enough that this connection is not 

made.  Cooper et al. (1998:1) references numerous reports calling for the 

need for change in the construction industry and highlights problems of 

poor performance which are typically “measured in terms of cost, time 

and/or quality”.  Building performance impacts which fall beyond these 

indicators are often not considered in conventional development 

practices.  The argument here and in the research context is that 

conventional building practices encourage immediate and short-term 

solutions (i.e. concern for intrinsic considerations) focused on completing 

a building on time and within budget.  In a nutshell: that is commonly 

accepted as the extent of the conventional development agenda. 

In sustainability practices however, thinking beyond the present, the long-

term effect of design decisions, a building’s impact on its environment 

and how it is related to its supporting systems are all critical performance 

criteria (i.e. the extrinsic considerations) that need to be taken into 

account. 

Accordingly, and partly due to their measurable characteristics, it is 

mostly intrinsic aspects that are assessed through the use of assessment 

tools.  And often the assessment is done when the design has been 

completed; thereby further removing the understanding that could arise if 
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consequences of (intrinsic) decisions are communicated.  It is difficult to 

quantify and measure extrinsic performance, although it may be easier to 

consider these in the abstract thought processes involved in design.  It is 

a requirement for sustainable design that the consequences of intrinsic 

aspects are comprehensively understood and interpreted into extrinsic 

factors.  Accordingly, assessment tools (which are in essence 

measurement tools) also need to be able to convey the link between 

specific design decisions (extrinsic) and their assessed outcomes 

(intrinsic).  In terms of the scope aspects discussed earlier, assessment 

tools that do not include extrinsic performance considerations are seen 

as incomplete and therefore lacking in the range and extent of 

sustainability that can be achieved when these assessment tools are used 

for the purpose of providing sustainability guidance. 

2.1.2 Building systems 

The foregoing discussion introduced the concepts that, in terms of 

achieving sustainability, extrinsic performance considerations are as 

important as intrinsic considerations.  In order to further identify 

differences between conventional and sustainable development practices 

and understand constraints that exist in both situations, the variety of 

influencing factors wherein buildings are created needs to be understood. 

Historically, a building’s aesthetic appeal and its symbolic properties as 

object were the pertinent aspects that informed design decisions, but 

when the broader scope of sustainability concerns need to be considered, 

another method of building design is required. In this respect the 

‘systems approach’ provides a valuable point of departure in better 

understanding and dealing with the interconnectedness of the 

performance aspects, as discussed above.  

The systems approach 

Capra (1982:285) introduced the concepts of the systems view of life, 

recognising “the essential interrelatedness and interdependence of all 

phenomena – physical, biological, psychological, social, and cultural”.  He 

continues by differentiating between the classical view of life that is 
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focused on linear, sequential processes and the systems view of evolution 

that allows for mutually adaptive environments (1982:311).  Lovelock and 

Margulis (Capra, 1982:307) continued this premise by introducing the 

Gaia Hypothesis which sees the entire planet as a living organism, 

supported by the myriad interrelated systems of life.  In the context of 

sustainability and its over-arching intent of supporting continued life on 

the planet, these principles of the systems viewpoint are critical in the 

research context. 

Buildings as systems interacting with other systems 

If these systems principles are applied to construction industry 

developments, then a building can be seen as a complex system of 

functions and services which affects and is affected by its surrounding 

context.  This context in turn consists of a range of systems, such as 

bio-physical, socio-cultural, socio-economic and socio-political systems 

which are key systems that are strongly interconnected with the building 

system (Irurah, 2002:90).  As Irurah argues, “this systems approach … is 

rapidly emerging as the most valuable approach through which the 

design team can understand and respond to the various expectations of 

different stakeholders in the context of sustainable development and 

buildings” (ibid). 

The building system 

Prior to Capra’s publication, Handler (1970) introduced the systems 

approach to architecture.  He starts by outlining the functionalist origins of 

architecture and then provides the diversity of functionalist meanings: 

utilitarian, constructivist, expressive, organic, efficacious (mechanistic) 

(1970:7 – 10) and then he continues by suggesting that “to approach 

architecture in functional terms involves treating it as a system” (1970:14). 

As Handler discusses the architectural system he furthermore argues that 

“the performance concept fits naturally into the systems framework of 

problem solving” (1970:29).  His basic systems framework (Figure 2.02) 

indicates the fundamental process formula of inputs and outputs and it 

also calls for prevention and/or correction of malfunctions through  
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feedback control.  In addition, the 

performance standards are shown 

as process informants and as 

such, the intrinsic and extrinsic 

performance considerations 

discussed earlier would be 

inherently included within the 

systems view approach. 

By looking at construction 

developments on a global scale, 

the GAIA hypothesis would 

therefore suggest that building 

systems have performance  

 

Figure 2.02 Basic systems 
framework 
(Handler, 
1970:36) 

impacts on the entire earth’s systems and vice versa.  In this sense, the 

conventional development approach can be seen in a classical, linear view 

of life whereas sustainable development recognises the need for whole-

systems thinking.  To underline this statement, Wilson et al. (1998:37) 

from the Rocky Mountain Institute argue that “whole-systems thinking is a 

process through which the interconnections between systems are actively 

considered and solutions are sought that address multiple-problems at 

the same time”. 

Aspects surrounding feedback through assessment tool applications will 

be further discussed under section 2.3.  What is important at this point 

though is the issue that in Handler’s model, outputs do not remain ends 

in themselves, but they also inform the process at input level – a ‘closed-

loop’ as it were.  This aspect brings us to the next point in the building 

context discussion which is a building’s life-cycle considerations. 

2.1.3 The life-cycle approach 

The product life-cycle 

The principles of ‘life-cycle’ were introduced to describe the different 

processes involved in creating a product. (Irurah, 2002:91).  In 
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conventional approaches, the product is the sole purpose of the 

manufacturing process where the in- and outputs (in particular) are 

merely by-products of the process and not considered useable.  Following 

the growing concerns surrounding the impact of human development on 

the earth’s supporting systems, cradle-to-grave analysis and similar life-

cycle assessments were developed to measure, track and report on a 

product’s or service’s environmental impacts over its lifetime.  In this 

context ‘cradle’ refers to a product’s extraction from the earth and 

‘grave’ its return thereto.  Eventually the ‘cradle-to-cradle’ concept 

evolved where, at the end of a product’s life, it is returned to its origins in 

a similar unharmed state as it was originally extracted.  Resources are 

wasted in conventional approaches, but carefully harnessed and reused 

wherever possible in sustainable approaches.  The same principles apply 

to buildings and their use of resources as is shown in Figure 2.03 and 

Figure 2.04. 

 

Figure 2.03 Wasteful use of 
resources in a 
conventional 
building (CEC, 
1999:39) 

 

Figure 2.04 Cyclical use of 
resources in a 
sustainable 
building (CEC, 
1999:39) 

The building life-cycle 

Accordingly, the impacts of buildings and their systems over their lifetime 

have also been analysed and distinct differences are identified between 
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conventional and sustainable approaches.  The conventional building life-

cycle is linear and straightforward with a narrow scope focus which starts 

at design, is followed by construction, operation and maintenance and 

ends at a building’s demolition (Kim, 2004:796).  In direct contrast, a 

sustainable building’s life-cycle is more complex, as is shown in Figure 

2.05.  Here three distinct phases for building materials (i.e. the products) 

can be identified: pre-building, building and post-building (Kim, 2004: 

797).  The process where the sustainable building product is created has 

similar stages as those of its constituent materials.  It is in the pre-

building phase where project briefing, conceptualisation and design take 

place.  It is also here where the 

critical decisions are made that 

dictate the entire outcome of the 

development.  Similarly, during the 

building phase, the construction, 

operation and maintenance of the 

building project takes place.  

Finally, in the post- building 

phase, when a building has 

reached the end of its life and 

requires demolition, it is 

deconstructed and its components 

recycled, re-used or appropriately 

disposed of.  It is this closed-loop 

approach that fundamentally sets 

sustainability practice apart from 

conventional practice. 

 

Figure 2.05 Sustainable model 
of building life-
cycle (Kim, 
2004:797) 

The critical steps in a building’s life-cycle are therefore identified as: brief 

→ design → construction → operation → demolition.  In conventional 

buildings and the processes that create them, there seems to be a 

‘disconnect’ in the continuity between these phases.  Cooper et al. 

(1998:1) argue that it is differences in approaches, whether focused on 

the building as product or its process, which may be perpetuating the 

conventional design and construction process problems encountered.  In 
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addition, they also rank problems or changing requirements, design 

team, communication and cost control as the top problems in current 

project procurement methods (Cooper et al., 1998:2). 

A building project typically ends when construction is completed.  At that 

point, the development team that created the building hand over the built 

product to the building’s owner and its tenants.  Here again the 

conventional building practices are characterised by a clear distinction 

that exists between the process that creates the building and the building 

that results as a product of that process.  The linear format of the 

conventional approach and the process vs. product distinctions are 

illustrated in Figure 2.06. 

 

Figure 2.06 Conventional building practice 

Cooper et al. (1998:2) draw from the manufacturing sector’s ‘process 

view’ approach to suggest ways in which problems in the design and 

construction industry can be overcome.  In their development of the 

Generic Design and Construction Process Protocol (GDCPP), they identify 

six principles needed to provide a basis of an improved building process 

(Cooper et al., 1998: 3 – 5).  These principles are: 

• whole project view which look at the whole project’s life, from 

“recognition of a need to the operation of the finished facility”;  

• consistent process which establishes a process of “consistent 

application” and adopts “a standard approach to performance 

measurement, evaluation and control”; 

• progressive design fixity which allows for “consistent planning and 

review procedure throughout the process”; 
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• coordination which introduces a Process and Change Manager to 

respectively “plan and co-ordinate the participants and activities of 

each phase, throughout the process” and “through [whom] all 

information related to the project is passed”; 

• stakeholder involvement and teamwork, proposing “proactive 

resourcing of Phases” to facilitate more effective team interaction; and 

• feedback which suggests the ‘Phase Review Process’ as “means by 

which project experiences can be recorded”. 

It is evident that these proposed improvements to the conventional 

design and construction process would have significant benefits in 

existing development practices.  The aspects addressed in the GDCPP 

principles outlined above have even further-reaching implications if 

viewed in the research context which is focused on aspects that enable 

development teams to overcome the problems of conventional processes  

and enable a shift toward 

more sustainable 

development practices.  

Considering these aspects, 

the relationships between 

the different stages in the 

development process also 

change.  By linking the string 

of linear activities outlined 

above into sustainability’s 

closed-loop cycle, a uniquely 

different view of the 

development process is 

illustrated and this is shown 

in Figure 2.07. 

 

Figure 2.07 Closed-loop approach in 
the sustainable building 
life-cycle 

With the conventional and sustainable building life-cycle models mapped, 

we will now focus on the factors that influence the different development 

stages and the characteristics of the relationships between these stages. 
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2.2 The design process 

The preceding section provided a brief overview of the broader theoretical 

context wherein sustainable building takes place.  Aspects surrounding 

building performance and the interrelationships between these aspects 

within the systems points of view were discussed.  Once the building 

systems had been recognised, the aspects surrounding development 

impacts over the sustainable building’s life-cycle were considered. 

It is within the sustainable building’s life-cycle that the design process 

plays such a critical role and at that point where careful consideration of 

building performance and the systems’ interrelatedness is pertinent.  

Decisions made in the design stage have a significant impact on the 

outcome of the project.  As Bogenstätter (2000:377) argues, 

“programming and building specifications in early design phases 

determine up to 80% of the environmental pollution as well as the 

building operation costs”.  He continues by demonstrating how operating 

costs accumulate over a building’s lifetime (refer to Figure 2.08). 

In developments with sustainability objectives, design decisions are even 

more complicated when long-term impacts are also considered.  With that 

focus in mind, we will now take a closer look at the nature of the design 

process and the factors that influence decision-making during a project’s 

planning stages. 

2.2.1 Development practices 

From conventional to sustainable 

Conventional development is not as defined a term as sustainable 

development is and often its consequences manifest as exact opposites 

of those that are intended by sustainable development.  It is generally 

understood that one of the main pursuits of conventional development’s 

commercial prospects is ‘to make money’.  Within this paradigm, 

decisions are made based on their impact on the ‘bottom line’ with social 

and environmental considerations being subjected to economic priorities. 
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Figure 2.08 Investment, construction and life-cycle costs 
(Bogenstätter, 2000:377) 

Even in instances where the merits of green performance is recognised, 

these also suffer at the hand of clever marketing tactics that promote 

‘going green’ without actually providing the depth of ‘green’ value that is 

required to change long-established destructive processes.  Woolley 

(2000:44) points out that, “despite recognition that environmental issues 

are important in construction, this has not led to any significant changes 

in practice … the main difference is that the manufacturers and 

distributors will tell you that their materials are environmentally friendly. 

In other words, the green agenda creates a marketing opportunity.”  

Here, Woolley warns against ‘greenwashing’ where products are marketed 

as environmentally friendly, without reference to established/recognised 

criteria that conveys the level of ‘green’ that has been achieved.  A certain 

level of rigour and commitment is still missing in the pursuit of 

sustainability. 

The quality of building and architectural value of developments are also 

compromised and sacrificed.  Lipman (2003:xii) laments the loss of an 
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appropriate South African architecture: “Gone or going are the 

unpretentious pre-industrial buildings … Gone for what? Quick fix, 

unreliable and – above all else – cheap building materials, uncaring 

craftsmanship and inevitably, the blundering, aesthetically impoverished 

built surroundings which we all suffer”.  And Low (2004:25) argues: “In 

this era of late western capitalism, fewer architectural practitioners 

appear to be interested in the architectural project as a mode of inquiry. 

For most South African professionals, architecture seems to be a 

commercial endeavour, whose mode of practice is governed by product, 

efficiency and economic utilitarianism”.  Woolley (2000:49) also notes 

that on a larger scale, the construction industry has been slow in its 

response to meeting objectives of the environmental agenda and he 

rightly adds that environmental issues would require legislation to 

encourage/enforce comprehensive, committed stakeholder involvement 

in meeting sustainable development objectives. 

Development priorities and objectives 

In stark contrast to the realities of conventional developments, 

sustainability goals are almost idealistic, their pursuits difficult to achieve 

in the frugal paradigm of a capitalist society. 

The following is a summarised extract of some of the differences 

identified by Van der Ryn and Cowan (1996:26 – 28) which exist between 

conventional and ecological design: 

Table 2.01 Comparisons between Conventional and Ecological Design 
(Excerpts from Van der Ryn and Cowan, 1996:26 – 28) 

Issue Conventional Design Ecological Design 
Design criteria Economics, custom, and 

convenience 
Human and ecosystem health, 
ecological economics 

Response to 
sustainability 
crisis 

Views of culture and nature 
inimical, tries to slow the rate at 
which things are getting worse 
by implementing mild 
conservation efforts without 
questioning underlying 
assumptions 

Views of culture and nature as 
potentially symbiotic; moves 
beyond triage to a search for 
practices that actively 
regenerate human and 
ecosystem health 
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Biological, 
cultural, and 
economic 
diversity 

Employs standardised designs 
with high energy and materials 
throughput, thereby eroding 
biological, cultural, and 
economic diversity 

Maintains biodiversity and 
locally adapted cultures and 
economies that support it 

Knowledge base Narrow disciplinary focus Integrates multiple design 
disciplines and wide range of 
sciences; comprehensive 

Types of 
learning 

Nature and technology are 
hidden; the design does not 
teach us over time 

Nature and technology are 
made visible; the design draws 
us closer to the systems that 
ultimately sustain us 

Level of 
participation 

Reliance on jargon and experts 
who are unwilling to 
communicate with public; limits 
community involvement in 
critical design decisions 

A commitment to clear 
discussion and debate; 
everyone is empowered to join 
the design process 

Spatial scales Tends to work at one scale at a 
time 

Integrates design across 
multiple scales, reflecting the 
influence of larger scales on 
smaller scales and smaller on 
larger 

Whole systems Divides systems along 
boundaries that do not reflect 
the underlying natural processes 

Works with whole systems; 
produces designs that provide 
the greatest possible degree of 
internal integrity and coherence 

The differences extracted above pertain particularly to design amd 

demonstrate the significant differences between conventional and 

ecological design focuses.  Generally, ecological/environmental designs 

include a wider scope and depth of considerations when compared to 

conventional design. 

Van der Ryn and Cowan (ibid.) also identify additional differences, such as 

energy source, materials use, pollution, toxic substances, ecological 

accounting, ecology economics, sensitivity to ecological context, 

sensitivity to cultural context, role of nature and underlying metaphors.  

These aspects would also have a large influence on the outcome of 

ecological/sustainable designs, but more so in terms of the content and 

approach as opposed to the design process under investigation here. 

Understanding what sustainability calls for is a complicated and often 

subjective pursuit.  At project outset, development targets are the critical 
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mechanisms that guide the design process and inclusion of sustainability 

objectives are fundamental to promoting sustainable architecture 

(Williamson et al, 2003:65).  From a theoretical point of view, sustainable 

development objectives are all-inclusive, considering the whole range of 

impacts well into building operation and beyond.  But, due to the inherent 

complexities involved in addressing different and interrelated 

sustainability problems, meeting simple checklist requirements would 

also not suffice.  A certain level of idealism is required to honour and 

guide the sustainability choices that are being made and sacrificed as it is 

applied in real world scenarios.  A comprehensive understanding of the 

trade-offs and opportunities for synergies are therefore also required.  

And in terms of the contradictions that often exist between different 

development objectives, Williamson et al. (2003:65) furthermore observe 

that “dealing with these conflicts … requires the explicit and implicit 

assumption of priorities, which is in turn largely determined by our view 

of the relative seriousness of the consequences of failure or shortfall”.  In 

different projects these consequences are dependent on the extent, 

scope and depth of sustainability that will be pursued in the particular 

development and these sustainability priorities are clarified throughout 

the decision-making process. 

2.2.2 Decision-making 

The development team 

On conventional projects, the stakeholders typically consist of the client, 

the architect and engineering consultants with their respective expertise 

in civil, structural, mechanical or electrical systems.  Team members are 

selected based on requirements derived from the particular project’s 

development objectives and briefing discussions. 

On sustainable projects, added social and environmental requirements 

call for additional expertise which is not typically included in the scope of 

services covered by the ‘conventional’ team.  Here a much broader range 

of project stakeholders are approached to provide specialised input.  In 

many instances a critical role is performed by an environmental 
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consultant who assists the ‘conventional’ team in their decision-making 

processes to facilitate sustainability integration. 

Also, different development stages call for different role-players, inputs, 

etc.; each with different objectives that contribute to the way building 

performance is defined and the way the building is eventually designed. 

The range of stakeholders and participants in the sustainable 

development process may be involved in the planning stages when the 

building is being created or in the operational stages through their 

habitation of the space.  And as Williamson et al. (2003:65) point out, 

accounting for all stakeholder requirements may cover up to 80% of the 

needs in a highly detailed brief, so this could have quite an impact on the 

adopted design course. 

However, it is often the clients who dictate the nature and characteristics 

of the building and sustainability is, more often than not, integrated in 

the project according to their wishes.  In this respect Bruce Fowlee 

(Rappaport, 2005:181) of Fox & Fowlee Architects points out when 

questioned about convincing clients about green building: “... clients are 

always interested but sceptical because of the initial cost factors”.  This 

introduces the question of an architect’s ability/responsiblity to influence 

a client’s set of development priorities. 

The role of the architect 

In conventional projects, architects play a central and principal role in the 

decision-making process and even more so in sustainable projects.  

Although brief requirements dictate what needs are to be met in the 

design, these objectives are rarely explicit and it is largely up to the 

architect to interpret and develop them according to what is appropriate 

for the specific project (Williamson et al., 2003:66).  But in this position, a 

(gifted) architect is uniquely able to provide the right solutions.  And 

when it comes to sustainability it should follow that architects would 

integrate the best and most appropriate solutions in this development 

context as well.  However, constraints exist that inhibit and prevent 

architects from doing just that – issues such as the extent of their client’s 
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commitment to sustainability and their own level of sustainability 

education and know-how. 

Factors surrounding architects’ sustainability expertise and ability will be 

considered later, but what needs to be considered first is whether 

architects are interested in or feel responsible for integrating aspects of 

sustainability in their ‘conventional’ designs if their client is not explicitly 

committed to sustainability. 

Wittmann (1997:89) surveyed architects’ perceptions regarding energy 

efficient/ecological architecture and revealed that “despite a common 

agreement on the benefits of energy efficient/ecological design … 

architects do not appear to incorporate its features to a notable extent in 

their works”.  She continues to state that “this disregard may be 

architects’ lack of commitment towards energy efficient/ecological 

architecture” (ibid.) and provides the following data to illustrate where 

architects’ focus lie (refer to Figure 2.09). 

 

Figure 2.09 Factors architects consider to be most important when 
commissioned for a new project (Wittman, 1997:89) 

Although this study was conducted almost a decade ago and 

sustainability awareness is now much more prevalent, these observations 

still provide valuable insights into (conventional) development priorities.  

Du Plessis (2002:8) summarises the truths of development objectives 

quite well, “If sustainable construction is really [going] to make a 

meaningful difference to the future sustainability of the human species, it 
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cannot afford to hold on to the current mental image of the built 

environment … reducing the environmental impact of buildings starts 

with choices clients make. And these choices are guided by their value 

systems, as well as by the values of the professionals who advise them.” 

Conventional coordination 

Another significant portion of decision-making takes place during the 

coordination process.  In conventional projects, once architects have 

developed their initial concept for the building and obtained preliminary 

approval from the client to go ahead, the professional consultants get 

involved to provide their specialist input.  In projects with sustainability 

pursuits, these specialists also include sustainability and environmental 

consultants. 

CIRIA (1993:27) suggests that the design consultants (planners, 

architects, environmental consultants, building services and 

civil/structural engineers, landscape architects, surveyors and project 

managers) have “the greatest influence on ensuring that the 

environmental impact of a scheme is minimised”.  They identify the 

following key roles for development professionals: to ensure that 

structures are energy efficient; resources come from sustainable sources, 

are recycled or recyclable; embodied energy in materials and products are 

low and their manufacture was environmentally considerate; materials in 

the construction and use of buildings are used (and specified) 

appropriately so as not to endanger occupants; and the development 

preserves natural habitats and is integrated with its surrounding 

environment (ibid). 

In order to address these aspects, the coordination process and its 

successful management becomes critical.  In conventional projects (where 

environmental factors are not a particularly high priority) coordination 

between professionals are sequential in its process, with consultants 

often working separate from one another.  Architects design the building 

and preliminary drawings are issued to the engineers.  The structural 

engineer calculates the structural requirements and provides data to the 
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architects in terms of structural supports and systems selected to be used 

in the building.  Similar processes are undertaken by the civil, mechanical, 

electrical and other building services engineers. 

Coordination often takes place between architects and the particular 

disciplines in an isolated fashion with one-on-one input rather than 

collective contributions across disciplines.  Fowles (2000:103) attributes 

this division in thinking and divide between disciplines to the origins of 

science which distinguished between mind and matter, set man apart 

from nature and eventually led to the separation of thinking and doing.  

And in the construction industry these effects were also leaving their 

marks.  Professionals designed buildings, conceptualised them, but were 

never actually involved in their making.  He suggests that “everyone was 

becoming preoccupied with their particular task, solving problems within 

the confines of their own perceived world” (Fowles, 2000:104). 

To add to the divisions in roles, problems are also encountered with 

knowledge continuity.  Cooper et al. (1998: 4 – 5) argue that “a complete 

project team rarely works together on more than one project” and that 

their “ability to learn from experience is also hampered by the continual 

formation and break-up of project teams”. 

The problems described above are persistent in many conventional 

project approaches today and further perpetuates unsustainable 

development practices. 

The integrated design process 

Sustainable projects require a significantly different coordination process 

approach which is commonly termed the ‘integrated design process’ or 

IDP.  IDP characteristics have been widely documented as necessary 

critical tools to assist teams in their decision-making toward sustainability 

integration.  Reed and Gordon (2000:325) even state that “there is 

considerable agreement among those in the field of sustainable design 

that cross-disciplinary teamwork early in the design process is essential 

to achieve the successful integration on building, community, natural and 
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economic systems”.  In drawing comparisons between conventional and 

integrated design processes, they have prepared the following 

illustrations (Figures 2.10 and 2.11) with reference to the opportunities 

that may exist for the integration of ecological design. 

Although these illustrations are compiled from design professionals’ 

perceptions and as such not based on fact, they nonetheless illustrate 

clearly two critical factors: that the integrated design process is vastly 

different from the conventional and that the earlier ecological/sustainable 

goals are considered in the development process, the larger the 

opportunity to propose and implement sustainability solutions that turn 

out to be cost-effective. 

The critical differences between conventional and sustainable 

development practices in terms of objectives and team dynamics have 

been considered.  In order to gain a deeper understanding of the design 

process, the last aspect of creating a building needs to be reviewed.  This 

aspect is particularly concerned with the nature and purpose of design 

and the creation of architecture. 

2.2.3 Architecture 

The preceding discussions reiterated the fact that sustainability 

considerations need to be integrated as early as possible in the decision-

making process to ensure the highest level of sustainability success.  

Therefore, what happens in the design process needs to be well 

understood if sustainability obstacles are to be overcome. 

Design 

Architectural design is a dynamic and complicated process, where a wide 

range of real factors and abstract ideas are considered to create a building.  

Without getting entangled in the stylistic trappings of the architectural 

language and the merits of diverse and meaningful design objectives, 

whether aesthetic or functional, practical or heuristic, we will rather focus 

on the common ground that is the design process as it is relevant here 

and, in particular, how the architect goes about creating a building. 
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Figure 2.10 Opportunities for ecological design in the linear or 
conventional design process (Reed and Gordon, 2000:330) 

 

Figure 2.11 Opportunities for ecological design in the integrated 
design process (Reed and Gordon, 2000:331) 
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Wells (1999:25) quotes Rasmussen when he describes the complexities 

that an architect needs to deal with: “the architect works with form and 

mass just as the sculptor does, and like the painter he works with colour. 

But alone of the three, his is a functional art. It solves practical problems. 

It creates tools or implements for human beings and utility plays a 

decisive role in judging it”.  The ‘trick’ of design then lies in this aspect: 

the artefact that is being created needs to fulfil both aesthetic and 

utilitarian functions. 

This problem-solving approach to creating a building is also an entirely 

subjective and personal process for the architect.  Schön (1985:16) even 

goes so far as to say that practitioners (i.e. the architects) “make 

judgement calls of quality for which they cannot state adequate criteria 

[and] display skills for which they cannot describe procedures or rules”.  

This intuitive process is characteristic of true design where architects 

develop ideas and create buildings with a variety of different approaches 

and tools, each uniquely adapted to suit their personal style and skills.  

Although it is difficult to define this personalised process in general 

terms, it is still possible to identify common steps and actions that all 

designers take. 

Lawson (1990:26) provides the Markus/Maver map of the design process 

where the sequence of ‘analysis → synthesis → appraisal → decision’ is 

repeated at increasing levels of detail as the design is refined.  He defines 

analysis as the “exploration of relationships, search for patterns – order 

and structure the problem”; synthesis where solutions are generated “by 

creating a response to the problem” and finally, appraisal is the “critical 

evaluation of suggested solutions against the objectives identified in the 

analysis phase” (Lawson, 1990:27).  Once these steps have been taken, a 

decision is made which enables the design to progress to the next level of 

detail and the sequence is again repeated.  Lang (1987:57) references a 

similar model of design (refer to Figure 2.12) which identifies four basic 

processes and each has reasonably similar attributes as the 

Markus/Maver map, except that it is preceded by the ‘first insight’.  Both 

Lawson and Lang highlight the difficulties involved in doing creative work,  
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but it is Lang (ibid.) who points 

out that “ultimately, however, the 

quality of the final product 

depends on the quality of the 

substantive knowledge at the 

designer’s disposal and his or her 

ability to use it creatively”. 

The research interest here lies not 

in being able to measure design 

quality or designers’ abilities, 

because that is a subjective 

opinion (the extent of which falls 

beyond the scope of this research 

project).  Rather, the interest here 

lies in the designer’s knowledge 

and what constitutes ‘substantive’. 

 

Figure 2.12 The five stage 
model of the 
creative process 
(Lawson, 
1990:110) 

To answer this question we need to consider how architects obtain their 

knowledge, how they are educated, from where they draw inspiration and 

what tools they use to assist in the creative process. 

Finding solutions to problems: the architect’s toolbox 

Much has been written on the problem-solving characteristics of the 

design process.  Lang (1987:61) references Alger and Hayes who 

identified three major activities in developing solutions: 

• review of historical information where past data (in the form of 

paradigms, typologies, generic solutions and design prototypes) are 

investigated and adapted to resolve scenarios of the present problem; 

• individual creative effort where checklists, interaction methods and 

psycho-analytical techniques are identified to enhance creative thinking; 

and 

• group creative effort which refers to the team’s collaborative efforts 

and the coordination process discussed earlier. 

preparation conscious attempt at solution

first insight formulation of problem 

incubation no conscious effort 

verification conscious development 

illumination sudden emergence of ideas



Chapter 2 LITERATURE APPRAISAL 

 

47

So typically architects source information from previous examples that 

have some bearing on their current design and develop that data through 

their own process of creative inquiry and design coordination.  The 

process of how architects deal with the data and how they have been 

educated in design are also fraught with its own obstacles and subjective 

interpretations.  Schön (1985:63) explains that “as the student begins to 

design, even though he is not sure how to do it and does not know what 

he needs to know in order to learn to do it, the studio master may help 

him in two ways: (a) demonstrate and the student imitates and (b) tell [the 

student] something about designing”.  This approach continues even 

when architects are in professional practice, but now that the student’s 

master is no longer available, they do research and refer to printed and 

published media as well as their own experience for direction. 

There is also a range of tools available to architects to assist them in this 

decision-making process.  Most of the design ideas are explored and 

demonstrated by way of drawings, whether free-hand or computer-

generated.  In some instances 3-D models are also developed and in this 

respect computer programs again provide powerful ways in which the 

intended uses of the future space can be explored.  The level of inquiry 

would dictate which tools are most appropriate for which use and at what 

development stage of the project.  And in sustainability projects even 

more sophisticated tools are applied to model more accurately the 

anticipated building performance.  Wilson et al. (1998:185) refers to the 

following design tools that ‘green’ designers use: physical building 

models; three-dimensional CAD models; mock-ups; energy modelling 

programs (e.g. DOE-2, Energy-10, Power DOE, REM-Design, and HOT-

2000) as well as computational fluid dynamics (where the tool predicts air 

movement).  They also advise teams to model energy performance 

precisely and that “the simulation results often differ from the designer’s 

intuition” (ibid.). 

It can be concluded that ‘substantive knowledge’ and its acquisition is a 

relative concept and process that can really only be described in a 

particular design situation.  Although it is therefore not possible to 
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generalise, these characteristics nonetheless provide valuable insights into 

the issues that are continuously being addressed in the design process. 

Integrating sustainability 

Amongst other tools identified above, design precedents also act as tools 

to provide architects with practical examples of particular applications.  

Effective and useful design tools should therefore be able to assist 

decision-makers in generating a series of alternative solutions to 

particular design problems encountered – and particularly so when 

sustainability goals are to be integrated in the design. 

Although many and varied examples exist of sustainability applications, 

constraints still exist in architects’ ability to use this information in their 

designs.  Drawing is a valuable tool to explore design alternatives and as 

Lawson (1990:18) explains, this is how the technique of drawing evolved: 

in order to represent (design) ideas, they needed to be drawn when they 

could not be built immediately.  Wells (1999:24) attributes the 

predicaments of marrying aesthetics and function to “a deliberate 

unrelatedness to the earth”, where architects are removed from the craft 

(i.e. a building’s construction) through their pre-occupation with the art 

(i.e. the drawings and design).  It is ironic that even through the use of 

one of their most necessary design tools, architects have become more 

removed from the product they are creating. 

Drawing allows for freedom of expression of ideas where many 

alternative solutions could be investigated, but the drawback is that 

things which are not “visually apparent” would not come to the designer’s 

attention (Lawson, 1990:18).  To a large extent designers can therefore 

only draw what they know or see.  In the interest of facilitating 

sustainability integration and the consideration of its ‘softer issues’ (of 

social and environmental performance), these requirements cannot be 

anticipated if architects do not possess the necessary knowledge, tools 

and know-how.  Omissions of critical information can significantly 

influence the design process approach and a building’s outcome.  And 

Wilson et al. (1998:189) argue that “usually there is not one right answer 
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for how a building should be designed, or what features should be 

incorporated into it. There is a large palette of options. Making 

appropriate choices – factoring in environmental performance, 

conventional performance, and cost – depends on the skills, knowledge, 

and experience of the design team”. 

2.2.4 Critical attributes of the design process 

The foregoing discussion described the context wherein decisions are 

made to create a building.  First the pertinent features of both 

conventional and sustainable development priorities were reviewed.  Once 

project objectives are set, the team focuses on developing strategies to 

implement these targets.  The discussion then looked closer into the 

decision-making process, describing the relationships between the 

different team members and the role of the architect in particular.  

Aspects of conventional and sustainable coordination process approaches 

were identified.  With the research interest limited to the architect’s focus 

in the design process, the discussion then delved into the process of 

designing and ‘making architecture’.  Here aspects such as the architect’s 

know-how, approach to problem-solving and ability to integrate new 

knowledge (e.g. sustainability) were investigated.  All these factors 

provide insight into the characteristics of the design process. 

From the above, four distinct components are identified as critical 

gateways in the design process.  A project typically starts with target 

setting.  In order to meet these targets (whatever the scope), the decision-

makers use their education and expertise to develop strategies to solve 

the identified design problems.  In managing the information between 

consultants, the coordination of the design process becomes a decisive 

aspect in decision-making.  Finally, a variety of modelling and simulation 

tools are used to investigate and communicate the design intent. 

Overall the preceding discussion identified some of the pertinent 

differences between conventional and sustainable development practices.  

The following table (Table 2.02) provides a summary of this discussion; in 

particular it highlights the critical attributes in the conventional design 

process as it pertains to these four components: 
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Table 2.02 The critical attributes of the conventional design process 

Components The conventional design process 

Target setting • only covers limited scope of economic drivers; 

• single bottom-line focus; 

• straight-forward design inquiry addressing 
functionality and basic tenant needs. 

Education and 
expertise 

• reliance on long-established knowledge with 
limited scope and focus; 

• repeated applications of previous  experience; 

• tried and tested solutions. 

Team coordination • linear, sequential approach; 

• team members work in isolation from another; 

• consultant focus remain constrained within 
respective disciplines. 

Modelling and 
simulation tools 

• limited use of tools beyond known methods; 

• merely used to explore and communicate 
planning, aesthetics, working details; 

• traditional engineering calculations integrated 
in conventional system designs. 

In order to shift from conventional to sustainable development practices, 

a shift in the process approach would need to take place.  Table 2.03 

outlines the critical attributes in the sustainable design process as it 

differs from the conventional design process with respect to the four 

identified components: 

Table 2.03 The critical attributes of the sustainable design process 

Components The sustainable design process 

Target setting • includes broader scope of social and 
environmental considerations in addition to 
economic factors; 

• recognise and encourage interrelation between 
triple bottom-line drivers. 

Education and 
expertise 

• look beyond conventional practices to include 
innovative sustainability know-how; 
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• broader focus than conventional to incorporate 
tangible and intangible contextual informants; 

• open to investigating new avenues to resolve 
unique problems; 

• integrate sustainability knowledge through 
appointment of environmental consultant or 
architect possess required know-how. 

Team coordination • inclusive and inquisitive process that enables 
identification of synergies; 

• integrated and multi-disciplinary; 

• wider range of input. 

Modelling and 
simulation tools 

• in addition to conventional employs simulation 
and modelling tools to assist in predicting 
sustainability outcomes of decisions 

• compare predicted and actual outcomes 

These characteristics of performance and making decisions then bring us 

to the other core aspect of the research project: that of assessment tools 

and their role in assisting design teams in making appropriate choices. 

2.3 Assessment tools 

In design scenarios with sustainability goals, questions such as the 

applicability, the level of impact (whether economic, social or 

environmental), the effectiveness and appropriateness of proposed 

solutions often arise.  As discussed in the preceding section, any design 

process involves a verification stage where decisions are assessed and 

their appropriateness tested against pre-determined development 

criteria.  In complex design situations, particularly more so if 

sustainability goals are considered, verification and assessment 

procedures can become significantly more complicated.  Some tools 

measure the impacts of existing practices and others evaluate potential 

impacts of new developments.  The characteristics of the tools also vary 

between countries and climatic regions as their development agendas 

and impacts differ. 
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The ability to determine the impact and long-term consequences of 

decisions is imperative in the context of sustainable development.  

Sustainability assessment methods are promoted as vital tools that can 

assist teams in achieving sustainability and facilitates market 

transformation toward more sustainable construction practices.  Cole et 

al. (2004:1, 2) point out that these tools have “given focus to green 

building practice; enabled building performance to be described 

comprehensively and assisted in re-shaping the design process”.  And 

Kaatz et al. (2002:1) argues that “[building environmental assessment 

tools] are believed to be a potent agent of change in the specific context 

of the South African construction sector”.  But before either the merits of 

assessment tools or their successful application in the design process can 

be considered, their characteristics, objectives and application 

environments need to be understood. 

2.3.1 Overview 

In section 2.1 a building’s life-cycle was mapped and the differences 

between conventional and sustainable practices in terms of the extent to 

which contextual factors influence decision-making were discussed.  That 

section ended by indicating that in order to shift toward sustainable 

practices, the gap between a building’s process and product cycles need 

to be bridged. The then discussion focussed on the building process, 

decision-making and the nature of design.  It specifically concentrated on 

the role architects play in a building’s outcome, how they design and 

aspects surrounding their sustainability know-how and knowledge. 

The next aspect of the research problem is concerned with the role 

assessment tools play in development practices.  Figure 2.13 illustrates 

the process and product cycles of conventional development practices 

within the sustainability life-cycle sequence.  It shows the points where 

discontinuity in the conventional cycles likely constrains the shift toward 

sustainable practices.  The question now is whether assessment tools can 

(successfully) provide the mechanisms whereby this gap can be bridged. 
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Figure 2.13 The proposed role of 
assessment tools in bridging 
the gap between conventional 
buildings’ process/product 
cycles 

Cole (2005:1934) 

differentiates 

between the 

assessment tool (AT) 

product and process 

(not to be confused 

with the process and 

product cycles of 

development 

practice described 

above).  He uses 

these classifications 

to distinguish 

between the inherent 

characteristics of the 

tools themselves (i.e. 

the AT product) and  

the application of the tools in development practices (the AT process).  As 

is illustrated, assessment tools play different roles at different stages of a 

building’s life-cycle and the tools under investigation here are generally 

applied in the design stages.  As Cole (ibid.) points out, “the majority of 

existing [first generation] building environmental assessment methods … 

assess design intentions … through prediction rather than actual real-

world performance”. 

The research project is here concerned with the ‘AT process’ and the 

discussion which follows will look more closely at this aspect.  To provide 

context, the section will end with a brief overview of the ‘AT product’, i.e. 

the characteristics of some of the more prominent assessment tools in 

use today as it applies to the research problem and argument. 

Assessment objectives 

Originally, the main purpose of assessment was to determine the impact 

of existing developments on the environment and tools were developed 
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to measure this impact.  By focusing on the performance of actual, 

implemented decisions they thereby mainly offer feedback.  Later, 

assessment tools were being applied at the front-end of a project to 

assist decision-making teams by predicting potential impacts of intended 

designs, i.e. they were used to forecast possible outcomes.  Simply put, 

performance assessment is data reporting, whether applied in pre- or 

post-construction stages.  If the data is to be applicable/usable in design, 

then the data needs to be interpreted so that the knowledge can become 

intelligent know-how.  The understanding and interpretation of the 

consequences of data-reported performance happens in decision-making 

processes when different (potential) outcomes are compared, evaluated 

and assessed in order to be able to select the most appropriate solution.  

It is therefore critical that assessment tools which are applied in the 

design process, provide mechanisms whereby this understanding (i.e. the 

evolution from knowledge to know-how) can be facilitated and design 

alternatives can be generated.  Cole (1998:7) underlines this premise by 

stating that “a performance assessment is only a means to an end – it is 

the ability to make informed decisions based on the outcome of the 

assessment that is most critical”. 

In this respect the expectation is that assessment tools which are used at 

the design stages should differ significantly from assessment tools 

applied at the operational stages – one predicts outcomes and informs 

the process, whereas the other measures actual outcomes and rates 

performance.  If assessment tools that are intended for application in 

operation are (wrongfully) applied in design, problems may arise that 

provide a skewed view of potential impacts.  Cole (ibid.) also warns about 

the limitations of first generation assessment methods, amongst them 

their ability of being used as design tools.  He explains that the list of 

criteria, which is mostly concerned with environmental performance, 

“communicate to building owners and design teams what are understood 

as being the most significant environmental considerations” (Cole, 

1998:10).  He then suggests possible future developments of design 

tools that require more detailed information which “will inevitably make 

the transition between building design and building assessment more 
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seamless” (ibid.).  Kaatz et al. (2004:8) go so far as suggesting that a 

building sustainability assessment model’s “scope should encompass all 

stages of the building process, from feasibility to deconstruction”.  This 

requirement is also fundamental if assessment tools were to successfully 

bridge the gap between a building’s process and product cycles as 

illustrated in Figure 2.13. 

Kaatz et al. (2005:1776) furthermore argue that “the most important test 

for effectiveness of any assessment tool is the extent to which it 

influences decision-making throughout the building process”.  The 

question here is then whether/how effective existing building assessment 

tools are in facilitating sustainability integration in decision-making 

processes.  Before this question can be addressed, a few other 

characteristics of assessment tools need to be considered first. 

Tools that provide design advice 

Williamson et al. (2003:71 – 75) differentiate between “means-based” and 

“ends-based” assessment advice where the former explains “‘how to’ design 

and build appropriately” and the latter is founded in performance, i.e. 

meeting needs.  They explain that means-based advice makes checklist-

type recommendations that assume a level of universality in the 

applicability of proposed design solutions and argue the suspected lack of 

methodological guidance that is needed to apply solutions.  Here they 

suggest that e.g. architects may find a visual image of heat flow more 

useful than the knowledge of specific U-values.  Their argument is that the 

means-based advice would recommend a specific U-value to achieve a 

desired level of thermal comfort, but it does not convey how these targets 

can be met.  They continue by arguing that even in examples which 

provide more useful images that can be understood by architects (such as 

the solar-efficient house), the “environmental friendliness … is likely to be 

judged according to whether [it] exhibits components of the solar-efficient 

model … rather than its actual performance in operation” (2003:72).  Here 

people eventually start recognising ‘green’ features as symbols, without a 

clear understanding of what (if anything) is truly achieved in an 

environmental sense.  The problem of a lack of accurate forecasting exists. 
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On the other hand, Williamson et al. (2003:73 – 75) argue that ends-

based advice is intrinsically tied to the original sustainable development 

definition of meeting needs and that the idea of addressing needs 

resonates with building design thinking.  Here “performance-based advice 

and evaluation begins by defining desired or required performance in 

relation to objectives, leaving the means to achieve those performances to 

be chosen by the designers” (2003:73). 

Most of the assessment tools in use today focus more heavily on 

providing ends-based guidance, with reference to performance criteria, as 

it is relevant to the respective sustainability targets.  The obstacles for 

designers, however, lie in finding ways to achieve those performances 

and interpret them for application in a particular project. 

In this vein Williamson et al. (2003:75) continue by arguing that the 

obvious issues of conflicting requirements and requirement priorities are 

typically not addressed in these tools.  They quote James Gross who 

ultimately questions: “If the performance concept is so widely accepted … 

if the methodology removes barriers to innovation, … why isn’t it 

universally applied?” (ibid.).  Their answer to his question is that the 

concept of universal application “does not allow for the unique problem 

definition that is essential for good, sustainable architecture” (ibid.).  In 

other words, project-specific problems cannot be addressed with 

generalised targets.  But, on the other hand, one cannot be expected to 

reinvent the wheel every time a sustainable building needs to be designed 

and therefore some level of guidance is required. 

To address the tools’ capability of providing means-based advice in the 

design process, Kaatz et al. (2005: 1776) provides valuable direction.  

They draw from references in the environmental assessment and 

construction management fields, to identify 3 specific functionalities for a 

building sustainability assessment tool that focuses on process-related 

aspects: 

• integration 

• transparency and accessibility 

• collaborative learning 
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These considerations highlight potential constraints in existing 

assessment tools which may further inhibit their successful application in 

development processes.  In both the means-based and ends-based design 

advice approaches discussed, issues of the applicability of performance 

assessments and questions surrounding the ‘how to’ of sustainable 

design (beyond mere target-setting) are highlighted. 

Forecasting and feedback for a sustainable life-cycle 

A wide variety of assessment tools are available to guide and advise 

decision-makers in design and Liu et al. (2005:1635) debate the apparent 

confusion that exists in trying to differentiate between them.  In Figure 

2.14, Liu illustrates the interconnection between the various assessments 

and indicates which are performance issues and which are decision-

making issues.  And in reference to the model shown in Figure 2.14, it 

follows that ‘performance issues’ would arise in the building’s product 

cycle, whereas ‘decision-making issues’ are typically addressed in the 

process cycle of conventional developments.  In the model the arrows 

with question marks inside indicate that gaps exist between the process 

and product cycles, thereby underlining what is so clearly shown in Liu’s 

framework: performance and design decision-making issues lie at 

opposite ends of the development spectrum. 

 

Figure 2.14 The comprehensive generic framework for classification 
of GBA issues (Liu et al., 2005:1635) 
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In order to improve performance outcomes (i.e. build better buildings) 

designers need to make informed decisions.  And in order to better 

inform their decisions, they need to be aware of the actual performance 

of their buildings.  If these issues do not cross-inform each other, it is 

obvious that the goals of sustainability cannot be successfully achieved. 

In attempting to develop a regionally specific framework for Green 

Building Assessment (GBA) tools in China, Liu et al. (2005:1635) has 

compiled a framework to classify the range of GBA tools (refer Figure 

2.15).  The purpose of the framework is to separate the functions of the 

tools according to their potential functions/applicable areas.  Decision-

making assessment tools, support tools and education/training tools are 

applied in the Stakeholder and Building Activity categories (i.e. the 

process cycle) and “designed primarily to optimise, select, check, predict 

and evaluate decisions” (ibid.).  Performance assessment tools are used in 

the Building Performance category (i.e. the product cycle) and “designed 

for performance comparison and rating/labelling” (ibid.).  Again (as in 

Figure 2.15) the gaps between the process and product cycles are 

obvious, even when assessment tools play a role in the category activity. 

 

Figure 2.15 A new comprehensive framework for classification of GBA 
tools (Liu et al., 2005:1635) 
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A way to bridge these gaps is through comprehensive feedback and 

forecasting strategies. In debating the need to understand a building’s 

changing role during its lifetime, Gorgolewski (2005:2814) suggests that 

“any initiatives that extend the involvement of designers beyond the 

procurement phase and into the operating phase of the building help 

establish feedback loops that inform the way the building will evolve”. 

Although Gorgolewski approaches the issues of the sustainable building 

life-cycle from the built product perspective (i.e. a call for feedback) as 

opposed to the research’s approach from the process perspective (i.e. a 

call for accurate and thorough forecasting), his recommendations to 

address sustainability issues are still relevant here.  Gorgolewski lists six 

initiatives which could help buildings evolve and that could assist in 

closing the loop.  These are: 

• interdisciplinary design, 

• ongoing building commissioning, 

• building log books, 

• post-occupancy evaluations (POE), 

• design for dismantling, and 

• design quality indicators. 

Gorgolewski probably does not make reference to the role of assessment 

tools in facilitating feedback loops, because most of the assessment tools 

in use today are applied in the design of new buildings, i.e. they perform 

more of a forecasting role, as opposed to a feedback function.  Post-

occupancy evaluations are similar to (forecasting) assessment tools in 

that they are also concerned with evaluating building performance, but 

POEs rather focus on occupied buildings (Bordass, 2003:406). 

The outcomes of the Probe (Post-occupancy Review Of Buildings and their 

Engineering) evaluation studies provide valuable insights into the 

obstacles that exist in bridging the gap between building process and 

product cycles. Bordass et al. (2001:153) argue that “in a design situation, 

focus can too easily fall on the building as an end in itself, rather than the 

means to the occupier’s ends”.  They explain that the consequence is a 
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building product that becomes fixed in plans and schematics, which loses 

its relatedness to the aspects of time, the building context as well as the 

client/user expectations and experience – the building becomes an 

object, not an artefact.  The Probe team developed the ‘ends, means and 

feedback’ diagram (see Figure 2.16) which shows nine important 

principles where linking tools are placed in the middle and help to “build 

bridges between the ends and the means” (ibid.).  Assessment tools 

should be able to fulfil the role of linking tools whether in their capacity 

to forecast or back-cast sustainable building outcomes. 

 

Figure 2.16 Ends, means and feedback (Bordass et al., 2001:154) 

With the focus of assessment tools’ ability to respond to process-related 

aspects, Kaatz et al. (2004:8) have been involved in the development of a 

specification for a building sustainability assessment model for the South 

African Built Environment and propose the following distinguishing 

characteristics to differentiate the proposed model from existing building 

assessment tools.  They suggest that it should 



Chapter 2 LITERATURE APPRAISAL 

 

61

• include sustainability principles and objectives in the assessment 

process; 

• strengthen collective learning and capacity building through 

stakeholder participation; 

• establish project values to reinforce local priorities; 

• introduce a scoping procedure to draw assessment efforts to most 

significant issues identified; 

• re-categorise assessment areas (away from economical, social, 

environmental) to draw attention to project-specific concerns 

• develop sustainability indicators that refer to thresholds and 

timeframes; and 

• use process mapping to synchronise assessment with project and 

building lifecycles. 

These aspects further highlight potential constraints in existing tools that 

hinder their application in design processes and identify inhibiting factors 

in their ability to successfully facilitate sustainability integration. 

Communicating AT outcomes 

One way to forecast possible building outcomes is to look at the 

outcomes of similar types of projects.  Again, assessment tools are ideally 

suited to provide the required data and communicate project outcomes to 

design teams faced with the obstacles of trying to implement 

sustainability goals for the first time.  More and more ‘sustainable’ case 

study examples are being published, some with their accompanying 

assessment outcomes.  It is unclear whether and to what extent these 

case study examples actually assist architects in their designs and even 

more so in terms of determining whether these examples communicate 

the adequate level of data that is required to make informed design 

decisions.  On the other hand and as discussed previously, it is virtually 

impossible to determine empirically what inspires an architect’s design 

and therefore one may never be able to formulate the ‘perfect’ way in 

which to facilitate decision-making. 
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Designs are communicated through a wide variety of media where 

drawings, models and photos are the foremost visual tools used by 

architects to communicate their ideas.  Similarly, the resources 

architects seek to trigger their imagination are more often than not 

visual.  With the constraints of trying to understand and describe an 

entirely subjective process, one practice seems to prevail in all design 

processes and that is the use of case study examples to stimulate the 

development of new ideas. 

Bothwell (1997b:2.01) proposes David Rennie’s 10/100/1000 principle as 

a model format for case study reporting in which an “eight page case 

study” is presented in such a way that the designers are able to extract 

different levels of data as is required at the different stages of the design 

(refer to Figure 2.17).  For example, level 10 would communicate a 

project’s general information and is used as reference at the conceptual 

stage of the current design; level 100 would go into further depth as the 

new design is being refined and level 1000 would provide the in-depth 

technical level of data to describe how the specific sustainability 

strategies were implemented, thus substantiating the performance of 

untested technologies. 

Here also assessment tools have a critical role to play in the way in which 

case study outcomes are communicated.  Ideally, through the use of 

these types of case study reporting methods, design teams would then 

not only have access to a wide range of sustainability applications, but 

they would also have an independently verified and accurate measure of 

the level of sustainability achieved in the various referenced projects.  If 

these two aspects could be combined in the manner in which assessment 

tools communicate design outcomes, their role in successfully facilitating 

decision-making would be further enhanced. 

The foregoing discussion has focused on the general intent and purpose 

of assessment tools, their role in building practices, different application 

environments and the manner in which assessment outcomes are 

communicated.  We will now look at some of the assessment tools which 

are most widely applied in the industry. 
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Figure 2.17 A model format for case studies using common indicators 
of sustainability (Bothwell, 1997a:1.11) 

2.3.2 Types of assessment tools 

The British Research Establishment Ltd. (BRE) in the UK introduced the 

BRE Environmental Assessment Method (BREEAM) in 1990 and since then 

many other similar building performance assessment tools have been 

launched in countries across the world.  The US Green Building Council 

(USGBC) launched the Leadership in Energy and Environmental Design 

(LEED®) green building rating system in 1993 and it is still widely in use 

in North America.  In recent years more regionally applicable tools have 

emerged, e.g. CASBEE in Japan, TGBRS in India, NABERS in Australia (Cole, 

2004:1), BEAT in Denmark and the Sustainable Buildings Assessment Tool 

(SBAT), which was developed for application in the South African context. 

10 

100 

1000 

[notes in red added by author] 
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The following is a brief background summary of some of the best known 

assessment methods/tools in use today.  The discussion will also look at 

their most common application environments (whether in the process or 

product cycle) and in particular the manner in which the tools facilitate 

decision-making as it is relevant to the research problem. 

BREEAM 

BREEAM is a ‘family’ of environmental assessment methods widely in use 

in the United Kingdom and the BREEAM International Bespoke is 

specifically tailored for applications outside the UK (BRE, 2007a:20).  

Within the BREEAM family of assessment methods there are different 

tools that are applicable on different building types and different 

aspects of a building’s life-cycle (BREEAM, 2007a:1).  For example, 

‘BREEAM Offices’ are applicable to office buildings in particular; ‘BREEAM 

Envest’ is specifically applicable in the design stage and ‘BREEAM 

Buildings’ is relevant in a building’s operational stage (ibid.).  Envest is a 

life-cycle assessment (LCA) and software tool; by inputting building 

design data, the tool assists in decision-making by providing feedback 

on which aspects have the greatest environmental impact and whole life-

cycle costs (BRE, 2007b:1). 

Assessment credits can be obtained in the categories of management, 

health and well-being, energy, transport, water, materials, land use and 

ecology as well as pollution.  The manner in which these aspects are 

addressed in a particular project is assessed with a corresponding 

weighted rating score.  The final score ranges between pass, good, very 

good and excellent (BRE, 2007a:4).  At the end of a favourable 

assessment a project receives BREEAM certification. 

The Environmental Assessment Consortium (EAC) consists of industry 

experts in environmental and energy efficient design who are registered 

and licensed BREEAM consultants (BREEAM, 2007b:1).  Development 

teams who intend to have their projects BREEAM certified would typically 

appoint a BREEAM consultant from the EAC to advise them in the 

decision-making process.  In this manner the assessment process is 
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independently managed and third party verified.  A pre-assessment 

checklist is available to design teams to kick-off the assessment process, 

but the BRE strongly recommends that an assessor is consulted to assist 

in the assessment process.  They also suggest that “design teams are 

using [BREEAM] as a tool to improve the performance of their buildings 

and their own experience and knowledge of environmental aspects of 

sustainability” (BRE, 2007a:6).  BRE also recommends that “where a 

design-stage assessment is commissioned, a Post-Construction Review is 

carried out to ensure that the end result achieves the design’s 

aspirations” (ibid.). 

Figure 2.18 is a snapshot of the view of the Energy section of BREEAM 

Offices’ pre-assessment checklist indicating the credit reference, what is 

assessed and the corresponding points achievable. 

 

Figure 2.18 Snapshot view of the Energy section of the BREEAM Office 
pre-assessment checklist (BRE, 2007a:41 Appendix A) 
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LEED® 

LEED is a green building rating system widely used in the United States and 

Canada with LEED India recently introduced.  In America the US Green 

Building Council (USGBC) administers the certification process. LEED has 

been adapted to Canadian standards and ‘Canada LEED’ is managed by the 

Canada Green Building Council (CaGBC).  The LEED assessment method 

also consists of a suite of tools that assists design teams in environmental 

and energy-efficient design.  Amongst others, LEED-NC is applicable in new 

construction and major renovation projects and LEED-EB outlines criteria 

for environmental performance in existing buildings (USGBC, 2007a). 

The basic structure of LEED consists of five categories: sustainable sites, 

water efficiency, energy and atmosphere, materials and resources, indoor 

environmental quality.  A sixth category allows for innovation in design or 

operations.  Within each of the categories the prerequisites have to be 

met and minimum credits need to be obtained in order to qualify for LEED 

certification.  The number of credits which are achieved thereafter provide 

the final level of certification and range from certified, silver, gold to 

platinum status.  Figure 2.19 is a snapshot of the view of the Energy and 

Atmosphere section of LEED-NC assessment checklist indicating the credit 

reference, what is assessed and the corresponding points achievable. 

 

Figure 2.19 Snapshot view of the Energy and Atmosphere section of 
the LEED-NC assessment checklist (USGBC, 2007b) 
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A reference guide for each of the LEED rating systems can be purchased 

from either the USGBC or CaGBC and therein the details of how the green 

building criteria can be met, are outlined.  Any person is eligible to assist 

the team in obtaining LEED certification, but the USGBC and CaGBC 

recommend that such a person is a LEED Accredited Professional (LEED 

AP).  A LEED AP is “an individual who has passed the exam and possesses 

the knowledge and skills necessary to participate in the design process, to 

support and encourage integrated design, and to streamline the 

application and certification process” (USGBC, 2006:5).  One credit point 

is also available under the Innovation category if a LEED AP is part of the 

development team. 

SBAT 

The Sustainable Buildings Assessment Tool (SBAT) was officially launched 

in South Africa in 2004.  The tool is broadly modelled on the BREEAM 

structure, but simplified in some areas and adapted to be regionally 

applicable.  Gibberd (2003: Appendix 14, p.5) recommends that “the tool 

should ideally be used on a building that has just been completed”, 

although it is most often applied in the design stages of a development. 

With the relatively recent release of the tool for public use and the stark 

differences in sustainability priorities between developed and developing 

countries, the implementation of sustainable practices as well as the 

uptake of the tool has been comparatively slow.  At the 2004 regional 

Sustainable Buildings conference, a version of SBAT, ‘SBAT-lite’ was used as 

part of the evaluation process to determine the sustainability performance 

of built environment projects submitted for the Sustainable Building Best 

Practice Awards (CSIR, 2004:1).  The 'Sustainable Building CD - User 

Manual’ is available online and provides background on sustainable 

development objectives, the use of SBAT (‘how to’ and applicability) and 

the Sustainable Building Life-cycle (SBL) approach (CSIR, 2003a:1). 

SBAT is divided into the three main categories of sustainability: economic, 

social and environmental. Each of these categories consists of five sub-

categories.  Under the economic category the local economy, efficiency, 
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adaptability, ongoing costs and capital costs are evaluated.  In the social 

category, occupant comfort; inclusive environments; access to facilities; 

participation and control; education, health & safety are addressed.  And 

in the environmental category, assessment criteria for water; energy; 

waste; site; materials & components are outlined (Gibberd 2003:140).  

Figure 2.20 is a snapshot of the view of the Energy section of SBAT’s 

assessment checklist indicating the credit reference, what is assessed and 

the corresponding points achievable.  The total score is mapped as a rose 

pattern within the spreadsheet calculations. 

No formal certification process or benchmarking level is established in 

the SBAT application.  The use of the tool is voluntary and versions of the 

tool are available from the CSIR. 

 

Figure 2.20 Snapshot view of the Energy section of SBAT’s assessment 
checklist (CSIR 2003b:3) 

SPeAR® 

The Sustainable Project Appraisal Routine (SPeAR®) was developed by 

ARUP, an engineering consultancy based in the UK.  “ARUP developed a 

tool to demonstrate the sustainability of a project, process or product to 

be used either as a management information tool or as part of a design 

process” (ARUP, 2007).  The tool is not available to the public and a 

limited amount of information about the tool is publicly available.  The 

tool is therefore developed for ARUP’s exclusive use, with their in-house 

consultants possessing the expertise to assist development teams in the 

sustainability decision-making process. 

ARUP suggests that SPeAR can assist in all stages of a development 

project’s decision-making (ibid.).  The SPeAR assessment framework 

appears similar to SBAT in that it is set-up in a spreadsheet layout 

(although more complicated) with the final outcome also mapped in a 
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circular diagram (Raman, 2005:10 – 11).  As such the tool does not 

provide a score, but rather the results of subsequent processes can be 

compared to prior results of the foregoing stage (as is shown in Figure 

2.21).  The figure also shows the four quadrant categories of SPeAR, that 

of environment, societal, economic and natural resources.  Within each of 

these, sub-categories are listed.  These are: 

• Environment: air quality and microclimate; land use; water (1); ecology 

and cultural heritage; design and operation; transport (3) 

• Societal: health and welfare; user comfort / satisfaction; form and 

space; access; amenity; inclusion 

• Economic: social benefits and costs; transport (4); employment / skills; 

competition effects; viability 

• Natural Resources: materials; water (2); energy; land utilization; waste. 

 

Figure 2.21 Comparison between Schematic Design assessment 
outcome and Interim Detailed Design outcome (Raman, 
2005:15) 

SBTool 

In 1998 the Green Buildings Challenge (GBC) and the Green Buildings Tool 

(GBTool) was launched as “an on-going international process focusing on 

the development and testing of a new system of assessing the 
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Figure 2.23 Snapshot view of section B1.1 of the Energy and Resource 
Consumption section in the Design Phase (iiSBE, 
2007:spreadsheet ‘AssB’) 

heading.  This spreadsheet view also provides some indication of the 

depth of assessment which is undertaken.  The SBTool spreadsheet is 

downloadable from the internet and an accompanying introductory 

brochure on how to use the tool is also available.  The assessment 

process is set up so that the architect can input the initial building data 

and it “only becomes a rating tool when a third party calibrates it for 

their region by setting weights, context and performance benchmarks” 

(iiSBE, 2006:4). 

Although there are merits to having a tool that can be internationally 

referenced, assessment tools which are suited to the regional context are 

more appropriate and therefore more commonly in use.  Cole 

(2005:1936) even suggests that “developing a standardized universally 

applicable method, is now recognized as problematic”.  He continues by 

suggesting that there are structural features in regional assessment tools 

[notes in red added by author] 
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which “differentiate them from the first generation of tools [and] they 

collectively suggest a transition towards a generation of tools that may 

enable assessment of the extent to which buildings can contribute to 

supporting sustainable [as opposed to only environmental] patterns of 

living” (ibid.).  It seems that the new version of the SBTool has addressed 

these concerns.  The extent to which it is actually applied and adapted as 

intended in the future will reveal whether these goals have been 

successfully met. 

2.3.3 Critical attributes of assessment tools 

The foregoing discussion described the context wherein sustainability 

assessment tools are applied in built environment developments.  First 

the concepts of the potential role of assessment tools in bridging the 

gaps between a building’s process and product’s cycles were introduced.  

Then, in order to identify the appropriate application environments of 

assessment tools, assessment objectives and the characteristics of 

‘design advice tools’ were investigated.  Aspects surrounding predictive 

and actual reporting capabilities of assessment tools were reviewed.  

Requirements and constraints in reporting formats of assessment 

outcomes were also considered.  The discussion concluded with a brief 

review of the most commonly applied assessment tools in use – with 

particular emphasis on the sustainability scope covered by the tools, their 

application environments and assessment frameworks. 

In reference to the proposed research argument, the intent here lies in 

identifying the features that would enable assessment tools to successfully 

facilitate sustainability integration in the design process.  In Section 2.2.4 

four distinct components were identified as characteristic of any design 

process.  It follows then that the manner in which this type of assessment 

tool would relate to these four distinct components, becomes important if 

the application of the tool is to be successful.  And their inherent 

characteristics in facilitating sustainability integration are just as relevant.  

In Table 2.04 these aspects are summarised as they relate to the four 
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design process components identified.  In particular, the critical attributes 

that assessment tools would need to possess to ensure their successful 

application in the sustainable design process are outlined as well. 

Table 2.04 The suggested critical attributes of an assessment tool 
when applied in the sustainable design process 

Components Assessment tool applied 

Target setting • provide full scope of sustainability goals; 

• adjustable to regional context; 

• applicable on different building types, 
throughout the building’s life-cycle; 

• qualitative, as well as quantitative criteria. 

Education and 
expertise 

• links to sustainability information sources and 
wide range of sustainable design strategies; 

• suggest design alternatives through 1-100-
1000 level case study examples; 

• identify synergies and trade-offs of applications. 

Team coordination • facilitate identification of all potential project 
stakeholders together; 

• state who/where critical inputs by specific team 
members are required; 

• access to multi-disciplinary guidelines. 

Modelling and 
simulation tools 

• seamless interface/relation with sustainability 
modelling software 

• evaluate/interpret data-outputs within project-
specific applications. 

2.4 Summary 

The foregoing discussion highlighted the pertinent aspects that surround 

the research problem under investigation.  Critical attributes of the 

design process and of assessment tools are outlined.  A wide variety of 

factors influence a project’s sustainability outcome and the relationship 

between the main research components is complex and problematic. 
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In order to move forward and resolve the research problem, this 

relationship needs to be well-defined.  The following chapter takes an in-

depth look at the research parameters and an investigative framework is 

proposed whereby the case studies can be examined. 
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3 RESEARCH PARAMETERS 

The research argument is an attempt at explaining the complexities 

between these factors that perpetuate unsustainable practices.  In order 

to test the research argument and find reasons for the existence of the 

research problem in the real world, it is suggested in Chapter 1 that the 

case study method is used.  But before the discussion of the researched 

case studies and their outcomes can take place, the specific lens with 

which the case studies are to be investigated needs to be described.  The 

research approach outlined in Chapter 1 proposes first that the research-

specific theory is determined in order to identify research parameters.  By 

determining research parameters it would then be possible to analyse 

each of the case studies in relation to the predetermined theory, i.e. a 

measurement standard is established whereby the case study outcomes 

can be compared.  In this sense, ‘apples are compared with apples’ and 

the results can be extrapolated for generalisation in stead of being wholly 

trapped in the typical case study-method constraints where the unique 

circumstances of each case study make generalisation impossible. 

This pre-determined theory needs to include all the pertinent aspects that 

inform the research problem and should also clarify the relationship 

between the various components of the problem and its sub-problems.  

An investigative framework is proposed to illustrate these aspects and the 

interrelationships between them.  The rationale behind the formulation of 

this investigative framework follows. 

3.1 Developing an investigative framework 

3.1.1 The design process 

In the preceding chapter the significant aspects intrinsic to any design 

process and which are used to inform decision-making are identified.  

These aspects are broadly categorised under the following attributes: 

• development targets set; 

• the expertise of the development team’s consultants; 
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• the nature of the coordination process; and 

• the modelling tools that are used. 

Conventional vs. Sustainable design practice  

The above attributes are dealt with in both conventional and sustainable 

processes, but it is evident that in sustainable design processes they are 

addressed in more depth and with more rigour.  In short, sustainable 

process targets include social and environmental objectives beyond the 

conventional/intrinsic performance economic drivers.  The sustainable 

project team possesses a broader range of expertise and knowledge to 

address the wider scope of sustainability concerns.  Consequently, the 

sustainable coordination process is much more integrated than the 

conventional, with disciplines working closely together to address the 

complexities of deriving multiple synergistic solutions within problem 

areas.  Finally, sustainability pursuits require the use of specialised 

simulation and modelling tools (which are not usually applied in 

conventional processes) to verify potential outcomes of sustainable 

design intentions/options.  Therefore, the steps that are typically taken in 

the design process to shift from conventional to sustainable development 

practice, can be illustrated and is shown in Figure 3.01: 

 

Figure 3.01 Critical points in the design process with shifts from 
conventional to sustainable development practices 
identified 
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3.1.2 Assessment tool applications 

As argued earlier, assessment tools can play a significant role in the shift 

toward more sustainable development practices.  The use of assessment 

tools is optional if sustainability is to be pursued, but if successfully 

applied, these tools may provide the critical ‘shortcuts’ needed by 

conventional teams to implement their sustainability objectives.  Simply 

put: the use of assessment tools functions as a gateway on the road to 

sustainability and is therefore to be positioned between conventional and 

sustainable practices and can be mapped in Figure 3.02: 

 

Figure 3.02 An assessment tool intends to provide a shortcut in 
facilitating the shift from conventional to sustainable 
development practice 

Attributes of assessment tools 

Another aspect relevant in the discussion surrounding the research 

problem lies with the characteristics of assessment tools themselves.  The 

research argues that in order to successfully facilitate sustainability 

integration in conventional design processes, assessment tools need to 

consist of critical components and be truly comprehensive.  In reference 

to the four previously mentioned attributes identified in the design 

processes, assessment tools would need to respond and relate to the 

design process in the following ways: 

• they need to facilitate setting sustainable development targets; 

• assessment tools need to provide and/or assist in the provision of 

education and expertise of the development team’s consultants – 

sustainability know-how needs to be integrated in the tool; 

• the tools need to encourage an integrated coordination process 

between consultants, and 
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• they need to provide mechanisms whereby the use of specialised tools 

and outcomes are linked to the assessment functions. 

In this sense the incorporation of the above factors in assessment tools 

can be mapped as shown in Figure 3.03: 

 

Figure 3.03 Critical attributes that need to be incorporated into an 
assessment tool in order to successfully facilitate 
sustainability integration in the design process 

3.1.3 Demonstrating sustainability integration 

The three illustrations discussed above, each comprises a particular 

aspect of the research problem.  When all the above aspects are 

superimposed on one another, the relationships between the different 

research components become clearer (as is illustrated in Figure 3.04).  

This is the investigative framework that will be used throughout whereby 

the case study outcomes can be referenced.  The manner in which this 

referencing takes place will be outlined in the following section. 

The argument is that in ideal theoretical circumstances the 

comprehensive assessment tool possesses all the identified critical 

attributes to successfully facilitate sustainability integration and enable 

the shift from conventional to sustainable development practice. 

Consequently, the application of the assessment tool in (what becomes) 

the sustainable design process is seamless and provides the shortcut that  
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Figure 3.04 Models of the DP and AT application overlaid 

is needed to arrive at the desired sustainable outcome (shown in green in 

the Figure 3.04 framework). 

Alternatively, in circumstances where sustainability is still pursued, but 

without the application of assessment tools, conventional design process 

approaches would still address the critical aspects in terms of targets, 

education, coordination and tools to also arrive at the intended 

sustainable outcome.  However, a lot more work is involved if the 

appropriate tools and guidelines are not available and therefore this route 

results in taking a ‘detour’, as is illustrated in red on the framework in 

Figure 3.04. 

3.2 Establishing theoretical parameters 

Now that the relationships between the pertinent aspects which inform 

the research problem have been illustrated and visually mapped, the 

research theory is established.  From here the theoretical parameters 

need to be defined.  In order to do this, two hypothetical case studies are 

created: Case Study 0 (CS-0), the design process of a conventional office 

building and Case Study 5 (CS-5), the design process of a sustainable 

office building.  These two case studies function as the opposite 

reference points on the continuum of conventional/sustainable 

development practices.  The following discussion defines the design 
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process and assessment tool application characteristics within each of the 

(hypothetical) case study realms.  In order to develop this definition, the 

case study’s respective approaches are viewed through the ‘lens’ of the 

defined investigative framework. 

3.2.1 Case Study 0: the conventional office building 

The following discussion of the conventional office building is both a 

summary of the critical attributes identified in the preceding chapter and 

an interpreted generalisation of what constitutes a conventional office 

building in order to establish a reference point on a theoretical baseline. 

The design process 

Target setting.  Generally, in conventional office buildings development 

targets mainly surround tenant needs (i.e. which facilities need to be 

provided), building aesthetics and size, rentable areas as well as cost of 

the development. 

Furthermore, if a developer is involved they would manage the budget 

and construction process on behalf of the tenant where objectives of 

reducing costs play an even greater role.  In this scenario the single 

bottom-line of economic factors drive decision-making and typically the 

extent of social and environmental aspects which contribute to triple 

bottom-line sustainability are not considered when setting conventional 

development targets. 

Education and expertise.  The conventional development team’s member 

each possesses knowledge that is specific to its field of specialisation, with 

little concern for the aspects which inform the other disciplines involved in 

the project.  To a large extent it is up to the architect to marry these 

independent aspects together in the drawing and coordination review. 

In one step further the consultants may also specialise in a specific 

building type, so often and through repetition they have arrived at a 

recipe for the design of a specific building type.  In this case, a formula 

for designing office buildings have been developed which predicates e.g. 
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the structural grid layout, the floor-to-area ratio, amount of workstations 

per floor etc.   It is evident that in such cases factors such as building 

orientation, user comfort or energy use are of lesser concern.  All these 

factors and the lack of sustainability know-how contribute further to what 

can be perceived as a narrow-minded focus and approach applied in 

attempting to solve conventional design questions. 

Team coordination.  The scenarios surrounding the limited focus of the 

conventional team’s consultants set the stage for the coordination 

process that follows.  Here consultants are called upon to perform 

specific tasks which fall within the realm of their discipline of 

specialisation, with the roles in the team predefined and the extent 

thereof predetermined. 

Typically, the architect designs the building, initially requesting some 

direction from the structural engineer about the building’s structural grid 

and layout.  Once the planning is finalised with input provided by the 

developer/tenant, the mechanical and electrical engineers add the 

necessary services within the pre-established design, requesting minor 

design adjustments where necessary, as the design is finalised.  The 

coordination process is governed by the architect who performs the role of 

principal agent.  Focused input is provided by the consultants at regular 

intervals when drawings are issued and/or when meetings take place. 

Modelling tools.  In order to communicate the design intent, architects 

use a variety of tools to explain and illustrate the building design.  In 

projects with conventional focus, typical tools used by architects consist 

of presentation sketches and planning layouts which later evolve into 

comprehensive computer-generated working drawings and details as the 

design is finalised and construction is undertaken.  Similar computer-

generated drawings are prepared by the respective consultants. 

It is strictly a process of documenting what needs to be built, depending 

on tried and tested applications and overly-cautious conservative 

estimates of anticipated outcomes.  Rarely are the potential outcomes of 

predicted design decisions questioned, much less are the actual 
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outcomes tested.  Little-to-no forecasting/feedback exercises are 

undertaken (with the use of e.g. simulation tools) to measure a building’s 

predicated/actual performance. 

An assessment tool applied 

It can be reasonably assumed that the (hypothetical) conventional office 

building defined here does not pursue sustainability goals.  As such, 

conventional design processes are not concerned with the sustainability 

aspects of a building’s performance and therefore the conclusion is that 

(sustainability or environmental) assessment tools would not be applied 

in conventional development practice scenarios. 

Outcome 

With reference to the investigative framework that was outlined earlier, 

the manner in which the different components are addressed in the 

design process is illustrated in Figure 3.05.  In this case study (CS-0), the 

project’s design process did not shift beyond the scope of conventional 

 

Figure 3.05 In the context of the research, the conventional office 
building is an unsuccessful sustainability outcome  
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decision-making approaches, nor did it apply any assessment tools to 

facilitate sustainability integration.  CS-0 therefore remained at step 0 in 

the shift toward sustainability.  A ‘result’ bar is added to the framework 

to indicate the case study’s outcome and its position within the 

continuum of sustainable development. 

The elaborate definition that is provided above describes the conventional 

office building, its associated design process approach, the omission of 

sustainable assessment tool application and lack of sustainability 

integration.  This description established the theoretical parameters on 

the conventional side of the design process spectrum.  The following 

discussion looks at the sustainable office building which lies on the 

opposite (sustainability) side of the spectrum. 

3.2.2 Case Study 5: the sustainable office building 

The following discussion of the sustainable office building is also a 

summary of the critical attributes identified in the preceding chapter and 

an interpreted generalisation of what constitutes a sustainable office 

building in order to establish the other reference point on the theoretical 

baseline. 

The design process 

Target setting.  In sustainable building practice, development targets 

would include the whole range of sustainability objectives as it is 

understood in the specific building’s design context.  At the outset 

considerable time is taken to determine what sustainability would mean 

in this particular project. 

Typically social and environmental factors would receive an equal amount 

of attention as is given to economic drivers and commitment is made 

early on to meet as many of the pre-established goals throughout the 

design process as can be reasonably achieved.  These targets generally 

comprise a checklist of overarching ideals and in some instances (where 

appropriate) may go into quantifiable levels of specific measurable 

performance levels and standards to be pursued.  Typically the ‘soft’ 
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issues contained within some of the social components of sustainability 

would be targeted as descriptive goals, whereas the ‘hard’ issues of some 

of the environmental aspects are targeted with measurable performance 

levels to pursue. 

In sustainable office buildings, factors for consideration include, inter 

alia, reducing energy consumption and establishing water efficiency 

beyond the baseline, occupant comfort and well-being as well as concern 

for the building’s relationship with its contextual surroundings. 

Education and expertise.  In order to meet and implement the set 

sustainability targets, the professional team in a sustainable development 

project either already possesses the required inherent sustainability 

knowledge or they would appoint an environmental consultant to 

facilitate sustainability integration.  Their sustainability knowledge 

enables decision-makers to propose a range of appropriate sustainable 

design alternatives to consider when resolving specific (and often newly 

unique) project problems. 

Alternatively, the environmental consultant is ideally equipped to 

facilitate the creation of sustainable solutions to resolve issues which 

often range across the different disciplines represented in the team. 

Team coordination.  The inherent sustainability expertise that now 

exists in the design team changes the manner in which the different 

consultants interact with one another.  The design process is much 

more integrated, allowing for overlapping of design questioning and 

solving of more complex design problems which often arise in 

sustainability project scenarios. 

Where an environmental consultant is appointed, this person would 

contribute in the coordination process and act as link between the 

different disciplines.  His/her role assists in creating the integrated 

decision-making think-tank that is needed to arrive at synergistic 

sustainable solutions. 
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Modelling and simulation tools.  Sustainability teams naturally use 

modelling and simulation tools in addition to conventional tools to 

facilitate sustainability integration during the decision-making process.  

With the fundamental interest in meeting sustainability targets, the 

successful outcome of decisions is critical and the earlier this is 

established, the better. 

Typically, teams use simulation and modelling tools to provide ways in 

which the targeted building performance can be predicted and measured.  

These tools calculate a building’s anticipated energy use, thermal 

comfort, tracks the sun’s movement to model daylight, verify window 

sizes, roof overhangs, etc.  Occupant surveys and tenant consultations 

assist in determining user needs and experience, considerations which 

fall within the social realm of sustainability. 

An assessment tool applied 

Similar to the manner in which the generalised descriptions of both the 

conventional and sustainable design processes are provided, so are the 

discussion of sustainability assessment tools which follow here informed 

by the content from the preceding chapter, as well as suggested critical 

attributes which assessment tools require in order to function as design 

tools that successfully facilitate sustainability integration. 

Facilitating target setting.  A variety of tools and mechanisms are in use 

that assist decision-making teams in identifying sustainability goals.  At 

the conceptual stage of a project where sustainability targets are being 

set, the sustainability assessment tool functions as a checklist.  Here 

critical factors are identified which are to be pursued as the decision-

making process intensifies.  At this point the mechanisms of the 

sustainability assessment tool are simple to use and limited obstacles 

exist in the application of the tool to facilitate sustainability integration. 

Integrated sustainability know-how.  The aspect of knowing how to 

implement sustainability in a particular scenario is critical in the decision-

making process.  Whether the decision-making team is knowledgeable in 

sustainability practices or not, the sustainability assessment tool needs to 
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have an inherent mechanism whereby the required practical sustainability 

know-how can be referenced and accessed. 

Facilitating coordination.  Where assessment tools successfully provide 

seamless sustainability direction, the integrated coordination process 

follows naturally.  At this point the sustainability assessment tool provides 

guidance to the team as to the different roles and expertise that is required 

to meet sustainability targets and when specific input and coordination is 

required.  It also indicates potential synergies and trade-offs between 

disciplines, thereby anticipating potential conflicts in areas where 

disciplines might clash or overlap.  Throughout the process the 

sustainability assessment tool provides performance indicators of the 

potential outcome of decisions as tracked in lieu of set conceptual targets. 

Relating with modelling tools.  The primary function of assessment 

tools is to assess building performance.  In its enhancement toward 

becoming a design tool that successfully facilitates sustainability 

integration, the sustainability assessment tool is able to correlate 

outcomes of modelling and simulation tools and software.  With this 

attribute the sustainability assessment tool provides quantified and 

qualified responses to the (cold) data outputs derived from the modelling 

software used.  The interpreted assessment outcome can therefore be 

more easily understood by the decision-making team.  For example, in 

stead of merely stating the calculated anticipated energy consumption, 

the sustainable assessment tool is able to qualify the data by describing a 

performance range wherein the consumption patterns can be referenced 

to determine whether original sustainability targets can be met. 

Outcome 

In this case study (CS-5) of a hypothetical sustainable office building, the 

critical criteria in terms of targets, team, coordination and tools have 

been met.  Moreover, these aspects are intrinsically imbedded in the 

sustainable assessment tool applied in the decision-making process, 

thereby providing the necessary shortcut whereby the integration of 

sustainability is successfully facilitated.  The design process approach in 
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CS-5
 
therefore proceeds directly from step 0 to 5, without taking any 

detours and is accordingly mapped in Figure 3.06.  The sustainable 

design process components of (targets, expertise, coordination and tools) 

are embedded in the sustainability assessment tool and its application 

automatically incorporates them in decision-making. 

 

Figure 3.06 Successful sustainability outcome in the context of the 
research problem 

3.3 Resolving the research problem 

3.3.1 Deriving research findings 

The main aspect under investigation is the design process with 

conventional and sustainable approaches on opposite sides of the 

development spectrum.  Supplementary to this is the (optional) 

application of assessment tools to facilitate the design process shift 

toward more sustainable practices. 

The conventional and sustainable office building Case studies defined 

above, hereby form the opposing reference points and theoretical 
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parameters against which the selected case studies’ outcomes can be 

measured.  The primary purpose of mapping the critical concepts that 

comprise the research problem in this manner is to have a mechanism 

whereby the researched case study outcomes can be compared.  Due to 

the unique circumstances that surround each case study, it is neither 

possible nor appropriate to compare them with one another.  In order to 

derive answers from a uniform and unbiased basis of evaluation (i.e. a 

pre-defined point of departure to compare ‘apples with apples’) each case 

study’s outcome(s) is referenced against the theoretical construct and the 

pertinent aspects under investigation. 

The selected case studies (CS-1 to CS-4) have each investigated and 

implemented sustainability practices to a larger or lesser extent (with or 

without the application of assessment tools).  Thus the intent is that, by 

developing the investigative framework, the respective case studies’ 

design process outcomes (i.e. the eventual buildings) can be illustrated as 

ranging between the theoretical reference points of the conventional and 

sustainable development practices.  As such, the points of reference 

provide the parameters whereby each case study outcome can be related 

and contextualised within the research theory. 

In order to better illustrate how the investigative framework is used 

forthwith in the research context and to explain how specific case study 

outcomes are mapped on the framework, a simple case study example 

will be briefly defined and discussed. 

3.3.2 Case Study X: a simple example 

Design process and assessment tool application 

In this case study (CS-X), sustainability targets were set at the initial 

briefing stages and an assessment tool was used to facilitate this process.  

The assessment tool used by the design team provided a means whereby 

the team could access the required sustainability know-how to make 

decisions and develop the building design.  Moving to the coordination 

stages, the tool did not have the requisite critical attributes to be able to 
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assist the team in addressing the relationships between disciplines and 

therefore the team had to derive their own ways in which integrated 

decisions for sustainability could be made. At this point the team 

encountered problems in continuing the pursuit of the predetermined 

sustainability objectives and therefore the project did not make any 

further progress toward sustainability.   

Outcome 

The design process approach in the CS-X example is mapped in Figure 3.07. 

 

Figure 3.07 Hypothetical Case Study X’s sustainability outcome 
mapped on the investigative framework 

By using an assessment tool to shift from conventional to sustainable 

development practice, a shortcut is taken – this is shown in step 0 to AT.  

The AT in use provided the required guidance during the design process 

to facilitate sustainability target setting and contribute in the provision of 

sustainability education and expertise – these aspects are shown by the 

dotted grey arrows which indicate that steps 1 and 2 are integrated in the 

AT.  At coordination stages the tool was not able to assist integrated 
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decision-making – this aspect is mapped from AT to 3 on the framework.  

At this point (step 3) the project’s progress toward sustainability 

terminates as the team falls back on tried and tested conventional 

coordination approaches. 

On the ‘result’ bar the outcomes of hypothetical Case Studies CS-0 and 

CS-5 are indicated.  By mapping the outcome of Case Study X on the 

result bar as well, the extent to which the project has shifted from 

conventional to sustainable development practice is also shown. 

3.4 Conclusion 

The foregoing discussion explained the aspects that inform the research 

problem and illustrates by means of an investigative framework, the 

relationships that exist between these aspects.  From there research 

parameters are defined and then theoretical reference points (Case Study 

0 and Case Study 5) are established on the conventional-sustainable 

development continuum.  By illustrating the parameters and reference 

points, a mechanism is created by which specific case study outcomes 

can be mapped and referenced in relation to the research theory.   

Consequently the respective case study outcomes (as viewed through the 

‘lens’ of the investigative framework) can be analysed in relation to the 

over-arching research argument to determine whether the applicable 

assessment tools can successfully facilitate sustainability integration in 

design processes.  To this end four case studies are selected and will now 

be reviewed. 
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4 CASE STUDY DATA 

The following discussion is laid out in a format similar to that of the 

preceding discussions of the hypothetical Case Studies 0 and 5.  In each 

of the four actual case studies featured, the design process approach is 

discussed first.  Specific focus is placed on the aspects of target setting, 

education and expertise, team coordination, modelling and simulation 

tools.  Thereafter the application of an assessment tool is discussed, with 

particular focus on how the tool relates to the four critical design process 

components identified.  The primary information gathered for each case 

study is presented in the Appendices section and referenced here. 

4.1 Case Study 1: new office building for DST 

The new office building for the Department of Science and Technology 

(DST) is located on the campus of the Council for Scientific and Industrial 

Research (CSIR) in Pretoria, South Africa and was under construction in 

2005.  The tenant is DST and the building was developed to suite their  

needs, which included a ‘green’ 

agenda.  The CSIR’s Internal 

Services division performed the 

role of client/developer and 

suggested the use of the 

Sustainable Buildings Assessment 

Tool (SBAT).  The building was 

designed by BILD Architects in 

partnership with Terra Ether 

Architects. 

 

Figure 4.01 Architectural 
model of the DST 
building 

In the building’s design the architects intended to blend the new 

building with its existing surroundings and designed it in such a manner 

that the architectural language would express a sense of ‘science and 

technology’.  The ‘corporate street’, or atrium, houses the 

public/reception functions and runs in a north-south direction alongside 

a glazed western façade.  The idea behind the positioning of the atrium 

was to create a space that shelters the more private offices from the 

From: BILD Architects, 2005a:13 
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noise of the highway traffic to the west.  The architects decided to glaze 

the western facade, allowing the building to open toward the south-

western views of the site, thereby enhancing the intended public feeling 

of the space.  From this communal area, four north-facing office wings 

branch off into more private work spaces. 

The architects developed a set of targets for a ‘high performance green 

building’.  The treatment of the western façade was a specific focus of the 

design.  The atrium is passively ventilated to manage the heat gain and 

adjustable louvers in the west façade allow the outside air to move 

naturally and cool the internal space.  Other environmental features 

investigated in the design of the building, included the use of ‘light 

shelves’, which guide indirect natural light, adjustable lights and light 

fittings, rainwater harvesting and greywater re-use, a stormwater 

attenuation pond and development on a brownfield site. 

Case study selection criteria 

This project was chosen as the first case study because it satisfies the 

main case study selection criteria as identified in Chapters 1 and 3: 

• it is an Office building in South Africa where sustainability goals were 

considered in the design stage; 

• it was possible to source primary research data through an interview 

with the architect(s) where the design process approaches in the 

project were discussed; and 

• an assessment tool was used in the design process to facilitate 

sustainability integration. 

With these project characteristics, this case study satisfies all the 

pertinent aspects which the research aims to investigate.  In the following 

sections the project-specific design approach and assessment tool 

application is examined and its outcome towards sustainability mapped 

on the research framework. 
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4.1.1 The design process 

Target setting 

In this development sustainability objectives were included from the 

outset of the project and accordingly included in the design brief.  The 

architects compiled a provisional outline of what comprised a ‘High-

Performance Green Building’.  The following four quotations were used to 

guide decision-making: 

• “reducing the impact of development on the natural environment” 

• “sustainable design and development is good design” 

• “a successful high-performance ‘green’ building is achieved through a 

team approach by setting project goals” 

The following goals were identified: (a) to develop a vision statement, 

(b) to develop goals that reflect the vision, (c) to develop the goal(s) 

into defined, achievable design criteria, and (d) to prioritize the 

design criteria. 

• “sustainable design recognizes the building’s relationship to and 

impact on the larger context of community and region” 

This larger context consisted of site selection and site systems, 

enclosure systems (thermal comfort), visual comfort, mechanical 

systems (thermal comfort), indoor air quality, interior systems 

(functional and spatial criteria), acoustic quality, lighting systems and 

selection of building materials. 

These preliminary ‘green design’ targets were developed by the architects 

at the briefing stages of the project, without the use of SBAT. SBAT was 

introduced into the process at a point when the conceptual design of the 

building had already taken shape and facilitated more specific target 

setting during the design development stages.  The application of SBAT in 

this project is discussed in more detail in Section 4.1.3. 

Education and expertise 

The bulk of the work that the architects had done prior to this 

development has been conventional in nature, i.e. ‘green’ or sustainable 

aspects are not typically considered as a specific brief requirement in the 
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conventional design process.  The architects explained that once the 

‘green’ agenda had been set by the tenant/client, they still needed to 

educate themselves as to what a ‘green’ building was and then ‘how’ 

those ‘green’ aspects were to be implemented.  They emphasised that 

resistance was encountered in aligning commercial development goals 

with sustainability pursuits, highlighting their perception that the extent 

to which sustainability is integrated in a project is mostly driven by the 

client’s objectives. 

In developing the preliminary ‘green design’ targets, they mainly used the 

internet (i.e. the world-wide web) as a resource, researching and 

referencing Australian and American examples of ‘good practice’.  Later, 

when SBAT was introduced to the project, its use and application was 

presented and explained to the design team by the CSIR Boutek (who 

developed SBAT) in a workshop held at the architects’ offices.  Thereafter 

the architects did their own preliminary assessment of the building 

design using SBAT. 

The architects define ‘green’ in the DST building as follows: that energy 

saving is the top priority and that all the other design aspects relate back 

to energy saving objectives in order to save (non-renewable) resources.  

In terms of future projects, the architects indicated that the ‘green’ 

learning process they had undergone in this project made them more 

aware of the sustainability aspects that need to be considered in design. 

Team coordination 

At the project outset the professional consultants were briefed about the 

sustainability/’green’ objectives of the client.  It was required of each 

consultant that they conduct their own research into the sustainability 

opportunities in their respective disciplines which generated enthusiastic 

and pro-active buy-in from the team.  Some of the recommendations that 

were discussed were: fly-ash alternatives in the concrete mix; the trade-

offs/synergies in passive (e.g. evaporative cooling) vs. mechanical 

ventilation systems and the long-term benefits of installing energy-

efficient light fittings.  Interim coordination meetings were also held 

between the architects and CSIR Boutek to aid in developing sustainability 



Chapter 4 CASE STUDY DATA 

 

95

solutions, but many of the concepts had already been decided on in the 

earlier stages of the project and could not be changed. 

The tenant (as end-user) also participated in the design decision-making 

process through a series of presentations that were made by the 

architects to staff members.  Consideration was given to contractors who 

could meet the brief’s sustainability requirements.  Recommendations for 

waste management during construction were also included in the 

specification documents. 

From the architects’ point of view, coordination processes in conventional 

projects are as integrated as the coordination in sustainability projects.  

In their opinion the success of coordinating a project is not driven by the 

project-specific sustainability objectives, but is rather dependent on the 

team leader and the nature of the communication in the team. 

Modelling and simulation tools 

The architects described their design process as ‘normal intuitive’, 

meaning that they ‘sensed’ when they are doing ‘right’ (i.e. for the 

particular building’s design) and once pursued, that line of decision-

making was then back-tracked and tested against the original principles 

to check that all (or as many as possible) of the aspects were being 

addressed.  They further suggest that the design process is not a step-by-

step procedure but rather a back-and-forth exercise of continuously 

verifying decisions against principles that had been set, thereby balancing 

all targets against their priority weightings.  The architects also 

highlighted the internet and e-mail as valuable resource tools that 

facilitate ‘green’ decision-making, distribution of information and 

communication in the team. 

The glazed western façade of the building is a unique design feature, 

which, in the context of ‘green’ and energy–efficient design, requires 

some consideration.  Here the architects specified solarvue glass (to 

reduce heat gain) as well as automatically adjustable blades that screen 

the façade as the sun angle changes.  The atrium space behind the façade 

is naturally ventilated: the design intent being that the outside air 
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provides a cooling effect to the inside as it is drawn across a water 

feature (which is situated below the length of the west façade).  The sizes 

of the openings at the bottom of the window wall were calculated to 

provide sufficient air movement, but the intended cooling effect in the 

atrium space is based on ventilation principles and not specifically 

calculated/simulated. 

Through the implementation stage of the project many of the envisaged 

‘green’ features of the building were abandoned due to feasibility and 

cost constraints.  When selecting energy-efficient products, the architects 

decided to choose products that were then available in the market, opting 

rather to minimise the risk to the client and tenant of specifying untested, 

untried products that may not perform as intended.  The result is to 

default to the conventional application. 

In summary, no specific or sophisticated design or simulation tools were 

used in the DST design process to guide sustainability decision-making.  

The design approach that the architects applied to the DST building design 

appears to be similar to their other conventional project approaches with 

the exception that some ‘green’ aspects were considered. 

4.1.2 An assessment tool applied 

Facilitating target setting 

The initial sustainability or ‘green’ design targets were developed by the 

architects without the use of any assessment tool. When the Sustainable 

Building Assessment Tool (SBAT) was introduced to the design process 

during design development, the architects did the initial SBAT assessment 

of the building design, following the introductory SBAT workshop.  Once 

the coordination process was underway the CSIR’s Boutek team did their 

own re-assessment of the design to review the potential sustainability 

innovation opportunities.  The outcome of the architect’s initial SBAT 

assessment of the building design is shown in Figure 4.02. 

The SBAT assessment shows relatively high ratings for the social and 

economic components of the design.  Considering that the concept 
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Figure 4.02 SBAT assessment of design targets for DST Office 

targets of the design focussed more on the ‘green’ aspects of the 

building, one would expect higher ratings than what SBAT shows for the 

environmental components of the design, but this result may be an 

indication of the extent to which environmental factors were incorporated 

into the actual design. 

The architects commented on the fact that the graphic representation of 

the SBAT assessment outcome is easy to read and shows clearly where 

the design shortcomings lie and they were therefore able to identify 

where the design focus should be if sustainability improvements needed 

to be made. 

Integrated sustainability know-how 

The SBAT outcomes indicated to the design team where the environmental 

shortcomings of the design lay, but the architects were nonetheless at a 

loss as to how to design more sustainably.  SBAT provides a summary 
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From: BILD Architects, 2005c:1 
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description of each of the sub-category criteria (refer to Appendix B.2), 

indicating, for example, that conventional energy use depletes non-

renewable resources and suggests reducing energy use or the use of 

renewable energy alternatives.  In the SBAT spreadsheet where (for 

example) energy performance is calculated, the following aspects are 

measured that, in combination, influence and comprise the building’s total 

energy use: the building’s location and user accessibility; energy-efficient 

ventilation, heating and cooling strategies; the use of energy-efficient 

appliances/fittings or renewable energy.  Although these criteria and 

descriptions convey to the architects what aspects are relevant in terms of 

the building’s energy performance, SBAT does not provide further 

information as to ‘how’ to meet these specific energy performance targets. 

It is here where it is problematic for architects to attempt to design to 

meet specific targets if they don’t know what alternatives are available or 

how to implement them.  In this case study, the architects overcame the 

obstacles by conducting their own supplementary research to develop 

sustainability solutions that were feasible and appropriate to the project 

and many of the sustainability initiatives were provided from their own 

intuitive knowledge. 

The role of an assessment tool is to assess building performance and 

when it is applied in the design decision-making process some level of 

sustainable design direction is expected (whether the expectation is 

reasonable or not).  The crucial factor is that the tool fails the design 

team when this basic sustainability know-how (in the form of clues toward 

different potential design applications) is not integrated in the basic 

mechanisms of the tool. 

Facilitating coordination 

The architects indicated that SBAT was used to set project targets, but it 

played no significant role in the subsequent project processes.  It can 

therefore be concluded that SBAT did not facilitate decision-making 

during project coordination.  The architects also expressed difficulties in 

marrying commercial and sustainability objectives and this may have 
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influenced the limited extent to which sustainability goals were feasibly 

pursued through detailed decision-making/technical processes.  

The characteristics of SBAT in facilitating coordination processes can 

nevertheless still be considered whether or not it was applied in the DST 

project.  The integrated design process (IDP) requires committed and 

equal interaction by all participating decision-makers to promote 

sustainability practices.  In order to generate an assessment outcome, 

SBAT requires that calculations are done for many different aspects of the 

building, suggesting input from all the professional consultants.  

However, SBAT does not indicate which of the sub-categories are affected 

by the different design disciplines, thereby hindering its ease of use in 

the coordination process. 

Furthermore, performances within certain sub-categories have an impact 

on other sub-category criteria.  In order to address these requirements 

comprehensively, a reasonable understanding of sustainability and 

integrated decision-making across the different disciplines is crucial; e.g. 

lighting decisions impact the building’s cooling and heating.  By 

indicating these synergies and trade-offs between disciplines, consultants 

are further enabled to make informed decisions toward meeting project-

specific sustainability goals. 

Relating with modelling tools 

The intuitive nature of the design process of this project lent itself to 

more informal ‘rule of thumb’ applications that were dependent on the 

experience of the professional consultants on the team.  According to the 

architects, no specific or sophisticated design/simulation tools were used 

in the design process to facilitate decision-making. 

Generally the spreadsheet in SBAT requires that percentage calculations 

are entered for each of the criteria aspects listed under each of the 

different sub-categories.  SBAT automatically assumes that each of the 5 

criteria points under the sub-categories carry equal weight in terms of its 

contribution toward sustainable practices.  Also, the simple conclusion is 
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then, that in order to increase the overall rating, one would merely need 

to increase the extent to which a specific approach is applied.  In many 

instances this is a difficult task, as design teams often lack the 

sustainability insight to know where these ‘all-or-nothing’ applications are 

most beneficial.  And this ‘more is better’ approach does not require 

SBAT to relate with/interpret the data of modelled calculations and 

therefore the tool lacks the mechanism whereby simulated/modelled 

results are assessed within the sustainability context of targets set. 

4.1.3 Outcome 

The pertinent factors in the discussion of the nature of the design 

process and the use of SBAT in the DST project, are mapped on the 

research framework in Figure 4.03, and can be summarised as follows: 

• ‘Green’ considerations were part of the initial project brief. At the 

project outset the architects set ‘green’ development targets using the 

internet as resource.  

→ this process is mapped as step 0 to 1 on the research framework 

• SBAT was later introduced to the design process and facilitated 

refinement of initial project targets to encompass all aspects of 

sustainability, attempting to go beyond the initial ‘green’ or ‘high-

performance’ targets. 

→ the next step on the framework is therefore mapped from 1 to AT 

• Once the sustainability development targets had been set, the 

architects and other consultants researched ‘green’ design alternatives 

and appropriate sustainability solutions without the use of SBAT. 

→ this step in the process is mapped from AT to 2 on the framework 

• The coordination process in this project resembles the ‘conventional’ 

approach where each consultant applied design solutions (whether 

‘green’ or not) in isolation within their specific discipline and again 

without the use of SBAT. 

→ this is mapped as step 2 to 3 on the framework 

• As the detail design developed, some ‘green’ technologies were 

incorporated, but without the use of energy modelling or design 
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simulations, nor was any assessment done to determine whether the 

implemented technologies will deliver the intended results 

→ as such the shift from conventional to sustainable design on this 

project did not progress beyond the coordination process steps 

and is therefore not mapped any further on the research 

framework 

 

Figure 4.03 CS-1 design process mapped on the research framework  

Other outcomes from this case study discussion revealed that the 

architects believed that the ‘green’ or sustainability agenda is largely client-

driven.  They also indicated that meeting commercial objectives required a 

trade-off with sustainability goals, i.e. these pursuits are opposing, not 

synergistic.  Another obstacle that was noted, relates to the architects’ 

perceived ability to police ‘green’ technologies, i.e. where different team 

players have different development priorities.  This point also relates to 

each team member’s understanding of what sustainability is in a particular 

project and the level of sustainability commitment of the team. 

A point for consideration also arose in reference to the nature of the 

coordination process.  The architects on this project believed that there is 

THE SUSTAINABLE BUILDING DESIGN PROCESS 

conventional 
development 

practice 

sustainable 
development 
practice 

assessment 
tool 

target 
setting 

education and 
expertise 

team 
coordination 

modelling and 
simulation tools 

0 

1 

2 

4 

3 

5 

CS-1 
more 

conventional 
more 
sustainable RESULT 

Outcome: CS-1 completed 3 of 5 steps toward sustainability 

Case Study positioned between research specific 
conventional and sustainable parameters 



Chapter 4 CASE STUDY DATA 

 

102

no noteworthy difference between the conventional and integrated design 

coordination processes.  This comment can be interpreted in two ways: 

one, that sustainability and its objectives are misunderstood by the 

development team and two, that integrating sustainability does not 

require significant changes from the conventional approach. 

To move forward, the relationship between the design process and the 

application of an assessment tool in another case study needs to be 

reviewed to be able to draw research relevant comparisons and 

conclusions.  Ideally, another case study where SBAT was used during the 

design stages need to be considered, but such an example was 

unfortunately not available for investigation. In its place an office building 

where another green building assessment framework was used, was 

selected.  This building is the MTN Head Office in Johannesburg. 

4.2 Case Study 2: new office building for MTN 

The new head office for MTN (a cellular telephone service company) is 

located in Johannesburg, South Africa and was constructed in two phases.  

Phase 1 was built in 2002 and Phase 2 completed in 2005.  MTN is the 

tenant and a commercial property developer provided structured finance 

and developed the property to suit the specific tenant’s needs.  The 

mechanical engineering consultant suggested that the project be 

registered with the Green Building Council (GBC).  Boogertman Architects 

designed both phases of the project. 

 

Figure 4.04 West elevation of the MTN Building 

From: Boogertman +Partners Architects, 2005b 
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This building has similar internal atria and north-facing office wing 

features as the preceding case study but is significantly larger in size.  

In the MTN’s Phase 1 building (see plans in Appendix B.2), the atrium is 

located on the western side of the building and meeting cubicles are 

positioned as ‘bird’s nests’ at different elevations along the glazed 

western façade.  From here cellular offices, meeting rooms, the central 

call centre and the red walls of the service core are visible.  The open 

plan offices are located to the east of the central atrium, which is 

planned around a smaller internal atrium.  A cafeteria is located at the 

atrium’s ground floor level and connects to the bridge which leads to 

the Phase 2 building. 

In Phase 2 the cafeteria is again located at ground floor level in an 

enclosed internal atrium space, but here it opens onto the northern views 

of the site.  The building’s main circulation routes converge in the atrium 

space with meeting rooms and open-plan office areas leading from there 

to the east and west portions of the building. 

The most significant difference between the two phases of the building 

lies in the planning of the high-density office spaces to accommodate the 

optimal amount of computer work stations.  In Phase 1 the service core is 

situated in the centre of the space surrounded with open plan offices.  In 

Phase 2 the service cores are positioned to the end of the space with 

uninterrupted open-plan offices on the floors. 

According to the architect, some of the ‘green’ technologies that are 

incorporated into the building, are the use of greywater collected from 

the cooling towers and used for irrigation and to flush toilets.  Double 

glazing was also installed on all the façades of the building and a Building 

Management System (BMS) monitors the building’s operational 

performance. 

Case study selection criteria 

This project was selected as the second case study because it also 

satisfies the main case study selection criteria: 
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• it is an Office building in South Africa where sustainability goals were 

considered in the design stage 

• it was possible to source primary data by conducting an interview with 

the architect(s) to discuss the design process approaches taken in the 

project 

• an assessment tool was used in the design process to facilitate 

sustainability integration 

The project also has the unique characteristics that the sustainability 

goals and the use of an assessment tool were not introduced by the 

tenant/client. 

It should be noted that references are made by Gibberd (2002:5) and 

Darroll (2002:2) that SBAT was used for target-setting purposes on an 

MTN building, but at the time that the case study data was collected this 

information was not made available.  For the purpose of the research the 

information provided by the architect is used as reference.  (If SBAT was 

in fact used, the research outcome, as mapped on the research 

framework, should not be different because the use and usefulness of 

assessment tools (not which tool) are being investigated.) 

4.2.1 The design process 

Target setting 

The original development brief did not include any specific requirements 

for sustainability consideration.  According to the architects, the tenant 

was open to ‘green’ initiatives and also that the developer was aware of 

‘green’ concepts.  However, there was a concern that the 

implementation of sustainability components could be problematic when 

trying to justify additional costs in an already competitive commercial 

market.  The architect also argued that, although initial (sustainability) 

cost increases can be salvaged at operation, it is a problem, in that the 

tenant receives that saving and not the developer, who incurs the costs 

in the first place.  In such scenarios the outcome is that conventional 

solutions are chosen over sustainable ones so as to minimise the risk of 

additional cost to the developer. 
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In the early stages of design development, a ‘Green Building Checklist’ 

was completed (attached in Appendix B.2).  Some of the sustainability 

aspects covered in this checklist relates to noise, proximity of users to 

natural light, the optimal building footprint, disability access, space reuse 

potential, accessibility to public services, waste management, grey water 

use and ventilation. 

Education and expertise 

The architects are well-known in the industry and have successfully 

completed many conventional office developments.  From what could be 

determined, sustainability considerations are not normally included in the 

commercial development agenda of projects in which they are involved. 

It is therefore reasonable to assume that the architects did not possess 

more than a general and basic knowledge of what ‘green’ constitutes in 

buildings.  The architect explained that in the early planning stages of 

projects when feasibility studies are being done, much of the design work 

is done at risk.  Architects are therefore required to make the most 

efficient use of their time which leaves no time to do additional research.  

By implication, incorporating sustainability requirements would require 

that the architects acquire education in appropriate sustainability design 

solutions or alternative ‘green’ technologies available, should these need 

to be integrated early on. 

The mechanical engineers on the project, who suggested registration 

with the GBC, had some background on ‘green’ practices in their field of 

specialisation.  However, the scope of this research project only extends 

to the viewpoints and experiences of the architects and therefore the 

levels of sustainability expertise of the other consultants were not 

further investigated. 

Where possible, sustainability items were prioritised in the checklist and 

incorporated into the building design with some input provided by the 

mechanical engineers and, to a lesser extent, by the other consultants.  

From what can be concluded from the checklist, these items do not 

require significant ‘green’ education when prioritising and the architects 
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did not mention that any additional sustainability research was conducted 

to incorporate the priority items into the design.  Aspects surrounding 

the checklist will be discussed in further detail in the Section 4.2.2. 

Team coordination 

Different task responsibilities were also allocated on the green building 

checklist for the various consultants with regard to the range of 

sustainability items that were to be addressed in the project in their 

respective disciplines.  Sustainability goals were discussed in design and 

coordination meetings, but, from what could be determined, its 

application did not facilitate an integrated design coordination process 

between consultants as is typical in sustainability–driven projects. 

Where ‘green’ solutions were discussed, the quantity surveyor made cost 

comparisons between ‘green’ and conventional/standard applications, 

which generally showed results in increased initial costs for ‘green’ 

solutions.  The outcome was often a return to conventional applications. 

In addition, some of the energy efficiency initiatives implemented on the 

project were to a large extent driven by cost constraints.  The mechanical 

engineer calculated the optimal floor to façade area ratio to reduce as far 

as possible the potential heat gain over the extent of the façade.  The 

result is a square plan shape which also allows optimal layout for 

maximum amount of computer workstations. Incidentally, no 

environmental consultant was appointed on the project to aid in ‘green’ 

decision-making. 

In terms of tenant input, the architect expressed difficulties in getting the 

building user to participate in the process, stating that often, when 

feedback is obtained from the building users at operational stage, it is 

more inclined to be complaints/criticism.  This is actually a typical flaw of 

conventional processes where the process of providing and obtaining 

structured feedback to the design team is uncommon. 

Modelling and simulation tools 

No reference was made in the interview with the architect that any 

specific modelling tools (beyond the conventional) were used to integrate 
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‘green’ aspects into the building design.  It was noted that the mechanical 

engineers were responsible for doing the necessary calculations to, 

amongst others, determine the impact of the heat gain through the 

glazing and for providing input to the architects in the design of the 

glazed façade, whether in sizing or glazing type. 

4.2.2 An assessment tool applied 

Facilitating target setting 

In the interview the architect referred to registration with the GBC and 

provided the green building checklist that was developed for the project 

(included in Appendix B.2, p.vii - viii i), which served as an assessment 

tool only to the extent that green building aspects could be prioritised to 

facilitate decision-making.  The GBC developed the GBTool, a ‘green’ 

building assessment framework. When comparing the spreadsheet 

checklist obtained from the architects with the GBTool, the checklist 

bears little resemblance to the GBTool’s assessment framework. 

The architect indicated that the green building checklist objectives set in 

Phase 1 were re-applied in Phase 2, although (from what could be 

determined) no new ‘green’ checklist was prepared.  According to the 

architect the green building checklist provided the relevant consideration 

items during the design process to facilitate target setting, but it didn’t 

change the process approach that followed. 

Integrated sustainability know-how 

The scope of the implemented green building checklist is not limited to 

‘green’ (or environmental) performance aspects of buildings, but also 

includes social and economic aspects of sustainability.  For the purpose 

of the discussion, the checklist received from the architect has been 

reformatted and sorted to show which of the items fall under which 

category and what priority rating these aspects were given (refer to 

Appendix B.2.01 – 2.03): 

• there are 44 aspects listed under the social category, 29 (or 66%) of 

which received an ‘essential’ priority ranking; 
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• under the economic category of 34 aspects, 12 (or 35%) were ranked 

‘essential’, and, 

• of the 27 aspects listed under the environmental category, none (0%) 

were ranked as ‘essential’. 

In terms of sustainability know-how integrated in the tool, the checklist 

lacks the level of depth that is required to review available sustainability 

alternatives.  The checklist merely provides relevant consideration points, 

but does not provide further sustainability guidance as to how these 

points could be integrated in the design.  The list also reflects a heavier 

focus on social aspects with environmental factors having a seemingly 

lesser importance.  Although it can be argued that it is not the purpose of 

the checklist to provide sustainability solutions, it is still reasonable to 

expect that it would aid the consultants in implementing prioritised 

targets and provide some level of sustainability guidance. 

Facilitating coordination 

By listing the different consultants’ names under a responsibility category 

on the green building checklist, it assumes a single discipline action item 

which is actually a reflection of a coordination process approach similar 

to that of conventional decision-making processes.  The architects also 

mentioned that some level of additional coordination (beyond that of the 

conventional) took place between the architects and mechanical engineers 

in the façade and floor configurations to address efficiencies in terms of 

energy, ventilation, space-use, etc.  One of the sustainability synergies 

arising from this interaction was the re-use of greywater in the toilets 

which is collected from the cooling towers. 

Relating with modelling tools 

Significant calculating is required in the use of the GBTool, but again the 

scope of the green building checklist used on this project was limited and 

did not require the use of design tools beyond the conventional.  The 

architect made no reference to the use of any simulation and/or 

modelling tools to facilitate their sustainability decision-making. 



Chapter 4 CASE STUDY DATA 

 

109

4.2.3 Outcome 

The design process approach on the MTN building and the sustainability 

outcome through the use of the green building checklist is mapped on 

the research framework in Figure 4.05. 

 

Figure 4.05 CS-2 design process mapped on the research framework 

The process approach can be summarised as follows: 

• sustainability considerations were included in the initial project brief: 

at the project outset sustainability goals were prioritised through the 

use of a green building checklist 

→ this process is mapped as step 0 to AT on the research 

framework, where the development targets form an integral part 

of the assessment tool (in this case the checklist is the tool) 

• some of these development targets were implemented through 

conventional approaches and input was provided by the mechanical 

engineers (who possessed some environmental background) 

→ this step in the process is mapped on the framework from AT to 2 
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• no reference was made to further sustainability research undertaken by 

the architects to meet development targets beyond the conventional; 

the coordination process also resembles a ‘conventional’ approach to 

team interaction 

→ on this project the shift from conventional to sustainable came to 

a standstill at the education/expertise stage and therefore no 

further steps are mapped on the process framework. 

In this case study (as in the previous one) the architects expressed 

difficulties in reconciling conventional and sustainability development 

objectives, here specifically from a cost point of view, where known 

conventional applications are more cost effective than unfamiliar, 

untested sustainability solutions. 

Another interesting point which arose in the interview discussion relates 

to the issue of managing costs: increased initial expenses for long-term 

operational benefits of sustainability improvements is borne by the client, 

who is wary of spending money where they themselves do not reap the 

benefits.  They also questioned whether it is possible to measure and 

quantify the often ‘soft cost’ benefits of sustainable solutions to a client, 

who measures all design decisions against the economic bottom-line. 

The variables of target setting, education/expertise, coordination and 

design tools were discussed in the preceding case studies and their 

process outcomes are similar, with reasonably similar results.  The last 

variable in the equation of shifting from conventional to sustainable 

practice lies in the application of assessment tools.  Therefore the 

following case study investigates the shift toward sustainability without 

the use of an assessment tool. This building is the Munich Re-Insurance 

Head Office in Johannesburg. 

4.3 Case Study 3: new office building for MRe 

The new head office for Munich Reinsurance of Africa (MRe) is located in 

Johannesburg, South Africa and was constructed in 1998.  The client is 

the developer and also occupies the building. Munich Re invited short 
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listed architects to submit concept design proposals for their review.  

Stauch Vorster MOM Architects were selected to design the building and 

they also approached the client to consider green building principles.  

The MRe building has been widely published (Knoll,1999:17 – 21, Winch 

and Giesen, 1999:82 – 88) and in 1999 received an Award of Merit from 

the South African Institute of Architects, wherein the judges cited one of 

the strengths of the design were “the concern for environmental control” 

(SA Architect, 2000:30).  In the design of the MRe building the architects  

focussed on many core ‘green’ 

principles, such as its orientation, 

the benefits of double glazing, 

optimising natural lighting, 

thermal massing and insulation, 

passive ventilation, indigenous 

landscaping, sunscreens as well 

as dual-flush toilets. 

 

Figure 4.06 South façade of 
Munich Re-
Insurance Centre 

The building is oriented toward the north overlooking a natural landscape 

of highveld ridge and planting where invader species were replaced with 

indigenous flora.  The main access to the site is located toward the south, 

along a busy road and a water feature at the building’s entrance masks 

traffic noise.  Two internal triple-volume atria are located on ground floor 

level, separated by the central circulation core of lifts and a feature 

staircase.  The offices are located on three floors along the perimeter of 

the planted atrium space, where indirect light filters in from the south 

windows at clerestory level.  Three levels of underground parking are also 

provided below the building.  Externally the facades are clad in locally 

sourced natural sandstone and selected for its simple aesthetic appeal 

and reduced maintenance requirements.  A Building Monitoring System 

(BMS) was installed. 

Case study selection criteria 

In the strictest sense this project only satisfies two of the three main case 

study criteria, which are: 

From: Stauch Vorster MOM Architects, 1998 
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• it is an Office building in South Africa where sustainability goals were 

considered in the design stage 

• it was possible to source primary data by conducting an interview with 

the architect(s) to discuss the design process approaches taken in the 

project 

The third case study selection criterion, namely that an assessment tool 

needs to be used in the design process to facilitate sustainability 

integration is not satisfied.  However, this project was designed at a time 

when sustainability pursuits were rare and long before assessment tools 

were commonly in use.  Considering these constraints, it was included 

here as a case study for the following reasons: 

• a simple and straight-forward assessment process was undertaken 

during the design stages to facilitate decision-making; 

• the building is widely recognised in the South African context for its 

comparatively outstanding environmental attributes: ‘green’ features 

which are also unique for an office building. 

4.3.1 The design process 

Target setting 

At the project outset, the architect undertook a needs assessment 

exercise that concluded it was appropriate to introduce ‘green’ 

philosophies to the client.  The client considered the architect’s 

suggestions and subsequently welcomed their ‘green’ ideas.  The 

architect’s approach was to select the most appropriate design course 

and then to discuss it with the client, by explaining why it is the most 

suitable route to take.  In this way the architect was able to facilitate the 

design decision-making process, whilst providing the clients with the 

rationale that lay behind decisions made during presentation discussions. 

The architects defined a ‘green building’ as “a building designed around a 

number of core philosophies related to the impact that the building will 

have on local and global environments” (Winch and Giesen, 1999:82). 

Some of the key points identified are: 
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• the building is viewed primarily as a low-energy building; 

• provide good internal environmental conditions; 

• reduce embodied energy costs; 

• eliminate health risks; 

• rationalise design solutions; 

• simplify building operating systems; and 

• install efficient monitoring systems. 

Although the architect had proposed the incorporation of ‘green’ ideas, 

they were more or less at a loss as to how to implement these 

technologies.  No assessment tools were known to the architects at the 

time to aid green/sustainability target setting processes.  

Education and expertise 

The architects had not designed a ‘green’ building before this one was 

developed, although some basic design principles, e.g. orientation and 

façade treatment, form part of their everyday design considerations.  

Therefore the architects had to start from scratch to source regionally 

relevant ‘green’/sustainability ideas/principles. With the limited 

applicable resources available at that time, the architects referenced 

mostly publications, specifically concentrating on some Australian 

examples.  In terms of the need for self-education, the architects also 

mentioned the increased demands that were made on their time to study 

‘green’ technologies and find appropriate solutions whilst the building 

was being designed. 

It is furthermore the architect’s view that the basic philosophies of ‘green’ 

are relatively simple and as a consequence they took a very pragmatic 

approach to the implementation of the ‘green’ technologies in the 

building’s design.  They also pointed out that no specifications existed (at 

the time the building was designed) for e.g. energy calculations and that 

even if these were available, the nature of the design approach is not 

scientific, which inhibits the extent to which scientific requirements can 

be incorporated in the early conceptual design stages. 
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Team coordination 

The architects were selected through an interview process from a group 

of about five architectural companies and were the first consultants 

appointed to the team.  The project manager was appointed first which 

was followed by the appointment of the architects and other 

professional consultants with suggestions made by the architects.  The 

consultants were selected based on the basis of identified project core 

needs, amongst them their commitment to ‘green’ aspects and 

demonstrated environmental awareness. 

Requirements included in the tender were the contractor’s commitment 

to quality, responsible management of the many and diverse sub-

contractors that were needed for the project, a clerk of works to 

supervise quality in order to reduce maintenance issues later. 

Early on in the design process, the consultants discussed ‘green’ vs. ‘low-

tech’ goals and objectives to determine what can be practically achieved 

and what is economically feasible.  Value-engineering Workshops were 

introduced, where all the consultants, the client and any other interested 

parties could contribute to realise the project’s fundamentals.  A series of 

approximately eight workshops were conducted as part of the building’s 

decision-making process.  The VEW process consisted of an ‘old-

fashioned’ multiple-choice questions and answers session, with the 

different criteria of a ‘green’ aspect discussed rated between 1 and 10.  In 

these sessions many synergies between disciplines were also recognised 

and there is sufficient evidence to conclude that this was an integrated 

team process. 

Modelling and simulation tools 

According to the architect no specific ‘green’ modelling tools were used.  

At the project outset the architect had specific design intentions which 

were realised through the project’s coordination process.  No 

sophisticated computer tools or software were used to aid decision-

making processes, except for the value-engineering workshops (VEWs).  
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An example of how the VEWs decision-making process for passive 

ventilation served as a ‘green’ design tool was explained by the architect 

as follows: an access floor was needed to purge the air at night and there 

was also a need to return the air through the ceiling.  The quantity 

surveyor argued the constraints in costs to install both systems, and the 

architect argued that suspended ceilings are needed for aesthetic and 

acoustic reasons as well as fire protection (sprinklers), so neither system 

could be omitted.  The mechanical engineer determined that if both 

systems were installed, the return air could be installed ‘very cheaply’.  

After a multiple-choice evaluation was completed by all participating team 

members to reach the appropriate conclusion, the simple answer would 

then address the combined concerns of all interested parties. 

4.3.2 An assessment tool applied 

In the strictest sense of the term, the value engineering workshops 

developed for this project is not an assessment tool and as such no 

formal assessment tool was used.  Nevertheless, the process does 

provide a mechanism (however rudimentary) whereby design decisions 

can be evaluated and rated and whereby appropriate design avenues 

could be selected.  For the purpose of the research the pertinent aspects 

relevant to the application of the VEW as ‘tool’ in the key areas of target 

setting, providing sustainability know-how, facilitating team coordination 

and its relation to design tools, are briefly discussed. 

Facilitating target setting 

From what could be determined, the project goals and ‘green’ targets 

were derived by the architect at concept stage and mostly from reference 

material.  As such, the main design direction was already established by 

the time that the VEWs were introduced, although detail decisions still 

needed to be made. In this project the ‘green’ design targets had been 

set without the use of an assessment tool. 

Integrated sustainability know-how 

As no assessment tool was used, the requirement of whether 

sustainability know-how is integrated in the tool cannot be determined.  It 
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should be noted, however, that the discussions of the value engineering 

workshops provided a mechanism whereby sustainability know-how 

within the different disciplines can be debated and whereby synergistic 

solutions can be generated. 

Facilitating coordination 

Again, with the absence of an applied assessment tool, the inherent 

‘ability’ of an applied assessment tool to facilitate the coordination 

process cannot be evaluated.  Nevertheless, the above-mentioned 

discussion and examples are evidence enough that the VEWs contributed 

a great deal in facilitating sustainability-related coordination between the 

often isolated disciplines of the consultant team and creating an 

integrated design process. 

Relating with modelling tools 

The manner in which assessment tool outcomes can be related to the use 

of modelling tools, is also relevant criteria in determining the ‘successful’ 

application of assessment tools in design decision-making processes.  In 

this instance, no assessment tools were used and therefore have no 

bearing on the impact of their use with (conventional) design tools. 

The VEWs in this project process was inherently integrated and 

interpretative in its relation to design.  Considering the successful 

outcome of many of the ‘green’ technologies debated in the VEWs, it can 

be assumed that these outcomes naturally tie to the design decision-

making processes and tools used. 

4.3.3 Outcome 

The design process approach on the MRe building and the sustainability 

outcome is mapped on the research framework in Figure 4.07 and can be 

summarised as follows: 

• ‘green’ (not sustainability) considerations were included in the initial 

project brief, without the use of an assessment tool 

→ this process is mapped as step 0 to 1 on the research framework 



Chapter 4 CASE STUDY DATA 

 

117

• once the development targets had been set, the architects embarked 

on their own research to develop ‘green’ strategies 

→ this step in the process is mapped on the framework from 1 to 2 

• during design development, value-engineering workshops (VEWs) were 

introduced to develop synergistic solutions, wherein all decision-

making stakeholders participated 

→ the integrated design process and the evaluative framework of the 

VEWs went hand-in-hand and is therefore illustrated as integrated 

in the assessment process, i.e. mapped on the framework, from 2 

to AT (thereby providing a shortcut from step 3) 

• from coordination, some ‘green’ technologies were implemented with 

the use of simple modelling tools 

→ the shift from conventional to sustainable on this project 

progressed to the point where simulation and modelling tools 

were introduced and therefore the last step on the research 

framework is mapped from AT to 4. 

 

Figure 4.07 CS-3 design process mapped on the research framework  
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One of the interesting aspects that set this case study apart from the 

others, lies in the fact that the client was both the developer and 

occupant of the building.  Therefore ‘green’ benefits that would provide 

long-term benefits to the occupant at increased short-term costs to the 

developer could be easier implemented because occupant and developer 

were one and the same.  This is one way in which this obstacle as 

identified in the previous case studies can be resolved. 

The final selected case study investigates the shift toward sustainability, 

use of an assessment tool in the design process and the 

client/developer/tenant dynamics are similar to the first two case studies.  

This building is widely recognised as a flagship for sustainable office 

buildings – it is the new Head Office for BP in Cape Town. 

4.4 Case Study 4: new head office for BP 

The new head office for British Petroleum (BP) is located in Cape Town, 

South Africa and was built in 2004.  The building was developed by a 

commercial property developer for the tenant, BP, who had very specific 

sustainability objectives for their new premises.   

Six architectural practices were 

invited to submit entries for the 

design of their new offices and 

KrugerRoos Architects’s design 

was selected as the winning entry.  

The architects appointed Green by 

Design as sustainability 

consultants and entered into a BEE 

joint venture with Joshua Conrad 

 

Figure 4.08 Aerial view of BP’s 
Head Office (Noir 
and Roos, 
2005:36). 

Architects.  Prior to the launch of the competition, BP appointed ARUP 

(London) to prepare a sustainability brief for the project. They developed 

the ‘Resource-efficient design brief’ (the RED-brief) which “called for an 

environmentally-sensitive-building, addressing all aspects of sustainable 

and energy-efficient design” (Digest of South African Architecture, 

2006:136).  Noir (2003:233) indicates that the early conceptual design of 
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the building plan “resulted in a ‘finger’ configuration with the 

components of the building informing a ‘high- street’”.  Eventually the 

concept design of the building’s massing changed design of their 

competition entry was to develop a design framework where the actual 

design that followed was a building that was designed with the client’s 

participation.  There are many unique sustainability features in this 

building, some of which are more easily recognisable than others.  The 

prominent roof ‘lanterns’ allow light into the internal atrium/street and 

provide passive exhaust of warm air (Noir and Roos, 2005:39).  The 

facades are particularly interesting in that they are composed of a ‘kit of 

parts’ which consists of light shelves, a glazed window section and a wall 

element.  These components are placed in different compositions on the 

different facades based on their orientation to the sun, allowing light and 

shade where needed. 

Other environmental features include the following: 

• photovoltaic and solar water-heating panels are installed on the roof 

which contribute to significant energy reductions (compared to 

conventional); 

• implementation of an environmental management plan during 

construction; 

• indoor climate control which adapts to the extremes of the outdoor 

temperatures, allowing for use of passive extraction and economy 

cycles when possible; 

• rainwater is collected from the roof and stored in a huge greywater 

storage tank which allows for the re-use of stored greywater for toilet 

flushing and irrigation in the dry summer months; and, finally, 

• consideration for resource efficiency in the selection of materials. 

Case study selection criteria 

This project was chosen as the last case study, because it satisfies the 

following main case study selection criteria identified in Chapters 1 and 3: 

• it is an Office building in South Africa where sustainability goals were 

considered in the design stage; 
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• it was possible to source primary research data through an interview 

with the architect(s) where the design process approaches taken in the 

project were discussed; and  

• an assessment tool/framework was used in the design process to 

facilitate sustainability integration. 

This case study satisfies all the pertinent aspects which the research aims 

to investigate.  Similar to the previous discussions, the project-specific 

design approach, as well as the application of an assessment framework 

is examined and the process outcome towards sustainability is then 

mapped on the research framework.  

4.4.1 The design process 

Target setting 

In addition to the brief’s space and parking requirements, an important 

factor was the design’s response to BP’s ‘beyond petroleum’ culture 

(Darroll, 2003:30), which calls for a ‘beyond the conventional’ office 

environment – economically sustainable, innovative and resource-efficient. 

At the point where the architects became involved in the project, other 

consultants had already prepared the ‘resource-efficient design’ brief for 

BP.  This brief was commonly referred to as the RED brief, and had been 

compiled by ARUP.  According to the architects, the brief included inter 

alia, socio-economic aspects of sustainability, influenced the selection of 

the professional consultants as well as materials, passive energy 

considerations for the building and also required the implementation of a 

building management plan/environmental management plan for 

contractors to be included in tender conditions.  ARUP was not involved in 

the design process that followed and once appointed, the architects 

discussed the RED brief with ARUP in detail.  In order to meet the 

stringent sustainability targets of the project, the architects decided to 

appoint an environmental consultant as specialist advisor to them and the 

consultant team.  As such, the pre-design brief was adapted, developed 

and elaborated on in the process and project which followed. 
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Thereafter in conjunction with the environmental consultant, the 

architects summarised the RED brief into a reference document listing the 

building’s efficiency requirements.  This document was used throughout 

the design process to track and demonstrate to the team that all the 

target issues identified in the original ARUP brief, were addressed.  A total 

of 49 target issues were identified; some of these consisted of (amongst 

others) energy, resource, materials use, water, disruption in construction, 

staff well-being, support of local industry, etc.  Noir (2003:234) highlights 

some more of the main aspects of the brief, such as thermal zoning, 

response to local climatic conditions, roof as dynamic skin, solar benefits, 

cooling, indoor air quality, natural ventilation, thermal desk and cold 

ceiling as well as a Centre for the Environment. 

Education and expertise 

The architect indicated that everyone on the consultant team undertook 

extensive research work to incorporate the sustainability and efficiency 

measures in the building, e.g. for materials, energy use, etc. and they 

noted that they sometimes felt overwhelmed by the immensity of the task 

involved in addressing aspects they never before had come across. 

 In terms of the building finishes they had to determine what was sourced 

from a sustainable origin and decide what was most appropriate to use in 

the different applications.  Sustainability targets were weighed up against 

cost and decisions were made accordingly, with trade-offs considered 

where needed, e.g. aluminium windows may be an expensive resource, 

but is one of the few window framing materials that can survive the harsh 

sea-side climate.  And in another application, all the carpets in the 

building are recycled, even though they were quite costly. 

Many design alternatives to meet the set sustainability targets were 

investigated, but not implemented.  For example: 

• in terms of cooling, the use of rocks for cold storage was investigated 

but it was realised that in the Cape region where the building is located 

the temperature differences between day and night are too narrow to 

use a rock store effectively; 
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• for water cooling, the team also investigated using sea water from the 

harbour sea basin, but opined that it may cause ecological disturbance 

because the harbour area is an ‘entity’, a closed system; 

• eventually, the most appropriate design was the ‘VAV’ (variable air 

valve) air-conditioning system, which operates when additional 

heating/cooling it is needed and the specialised façade design allows 

circulation of air through the facades. 

In other instances where specific design solutions were proposed that the 

team considered would contribute significantly to efficiencies, extensive 

additional studies were undertaken to prove to the client (i.e. both the 

developer and occupant) that it was economically feasible to implement.  

A good example is the construction of the 1,450m3 greywater storage 

tank.  After the research and calculations had been done, the prediction 

suggested that only 20-25% of the water used in the building would be 

from municipal supply.  A conventional building uses 100% municipal 

supply and the potential cost savings was sufficient to demonstrate to the 

client that it was worth spending the money to install the storage tank. 

Team coordination 

The architects explained that they experienced the design and 

coordination process as distinctly different from previous (conventional) 

processes.  In this project they also led the team and performed the role 

of principal agent and coordinator, but instead of leading through 

prescription, the consultants rather played the leadership role and 

advised the architects what the different system design requirements 

were.  Many coordination meetings were held where these systems were 

discussed and requirements of every discipline were incorporated into 

what became the eventual design.  It was an inclusive, rather than a 

dictated process.  Specific features of the building, such as the depth of 

the façade, the sizes of windows, the ‘kit-of-parts’ and ‘lantern’ skylights 

on the roof were all direct results of the interactive coordination. 

In their role as coordination facilitator in an integrated design process, the 

architects are uniquely equipped to understand each of the respective 
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consultants’ system requirements.  In this manner, they are able to remain 

objective and focus their creative energy on identifying potential synergies 

between, what often appear to be, opposing goals of the different 

disciplines.  The architects pointed out that by prioritising the targets on 

their reference list they were also better able to differentiate where their 

design attention should be focused.  They made reference to the fact that 

confrontations between disciplines occurred in the coordination meetings 

because aspects in the different systems overlapped and in some instances 

interests clashed.  Ironically, these circumstances were intensified by the 

short construction programme demands, but although the increased 

pressure could have contributed to team conflicts, it ultimately forced 

resolution and maintained the project momentum. 

All consultants were also required to enter into joint ventures with BEE 

firms which addressed an aspect of socio-economic sustainability. 

Modelling and simulation tools 

The architects’ skills as designer enabled them to integrate all the 

different system requirements and bring these together aesthetically.  

They explained that the brief required sensitivity to the historic urban 

context wherein the building was to be placed, whilst at the same time 

they needed to provide expression to the efficiency features.  It was their 

responsibility to balance the aesthetic, so that it fits in on a historical 

level (in terms of window sizes, massing, etc.) with the subtle presence of 

the efficiency installations. 

As explained earlier, the architects needed to understand each of the 

systems in the building so that they were able to identify potential 

synergies and make the final decisions where certain issues required 

resolution.  Here the integrated design process can be seen as a critical 

design tool that aids decision-making. 

In terms of design tools used, the architects’ design decision-making 

process typically evolves from identifying what the design informants 

are, i.e. the client’s needs (the accommodation list), the site 
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characteristics (topography, environment, etc.) and monetary 

parameters (cost, budget, etc.).  Once these informants have been 

identified and defined, they develop a diagram which is used as tool to 

develop the specific building’s design.  They point out that other 

architects approach the design process entirely differently and that each 

designer’s process is unique and subjective. 

From the conceptual level, where the primary idea of the building came 

into being, to the detailed level of implementing specific sustainability 

targets, tools and calculations were used by the different members of the 

team to facilitate decision-making.  Actual specifics of these tools were 

not available for inclusion here, but Noir and Roos (2005:41) make 

reference to the modelling exercises undertaken to demonstrate potential 

energy and water savings should certain systems be implemented.  The 

slides included in Appendix B.4 show schematically the rationale behind 

the control of the building’s indoor climate as well as the energy and 

daylighting design approach. 

4.4.2 An assessment tool applied 

Facilitating target setting 

ARUP developed the RED brief to meet BP’s ‘beyond petroleum’ 

objectives. As sustainability consultants, ARUP also developed an 

assessment tool, SPeAR which is discussed briefly in Chapter 2 of this 

document.  In the interview with the architect it was not possible to 

determine whether ARUP used SPeAR to prepare the RED brief and an 

interview with ARUP fell beyond the research scope.  From what could be 

determined ARUP’s involvement in the project only extended to the brief 

development and initial briefing meetings with the architects. 

The architects did not make reference to their use of SPeAR in their 

subsequent decision-making processes.  However, the target list of 49 

items prepared by the architects and sustainability consultant, seemed to 

be a very valuable assessment tool that facilitated decision-making 

throughout the design process.  This document was used as a ‘monitor’ 
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or tracking document by the team throughout the design process to 

demonstrate that all the target issues/aspects required in ARUP’s original 

brief were addressed.  Unfortunately, neither the RED brief nor this target 

list was made available for inclusion in the case study documentation. 

Integrated sustainability know-how 

The target document developed from the original conceptual brief 

comprised of the following aspects:  

• it illustrates what the indicator is, 

• what the indicator’s priority is, 

• who on the team is responsible for achieving it, and 

• who reviews it to verify that it was achieved. 

Some of the 49 target issues identified were energy, resource, materials 

use, water, disruption in construction, staff well-being and support of 

local industry. 

It is evident that the entire team, from project conceptualisation to 

implementation during construction, committed to the integration of 

sustainability in all facets of decision-making.  The architects’ target list 

was a synthesis of the original, abstract sustainability concepts, 

translated for implementation, which enabled the consultants to better 

grasp their role on the team, and also assisted enormously in the overall 

sustainable building process.  

Facilitating coordination 

The architect explained that the consultant team met continuously 

throughout the building’s design process and with the use of the target 

list was able to track which of the indicators were achieved (in % ratings) 

in pre-contract, during contract and post-contract stages. 

In this sense, the target list also assisted design process decision-making 

during project coordination, where, according to the architects, 

consultants were able to see how/where targets were achieved in the 

detailed implementation stages. 
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Relating with modelling tools 

From what could be determined through the discussion with the 

architects, it seems that the target list (as assessment tool) provided 

direction to some extent in terms of what (e.g. energy/water use targets) 

should be pursued.  As such, the detailed simulation and modelling 

calculations were done independently from the assessment process, 

although it seems that results from both processes were referenced to 

one another in decision-making meetings.  An example of this is where 

the design targets of e.g. energy use show potential savings and the 

building systems were designed accordingly. Once completed, these 

aspects will be monitored and tested to verify that they were actually able 

to achieve the predicted savings. 

4.4.3 Outcome 

The design process approach and use of the target list as assessment tool 

in this project is mapped on the research framework in Figure 4.09. 

 

Figure 4.09 CS-4 design process mapped on the research framework 
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The process approach and can be summarised as follows: 

• Sustainability considerations were integrated in the competition brief 

prior to the architects’ involvement, possibly with the use of (or in 

reference to) ARUP’s SPeAR assessment tool. These brief targets were 

later incorporated into a target list which was used as assessment tool 

throughout the design process to inform decision-making. 

→ this process is mapped as step 0 to AT on the research 

framework and step 1 is ‘skipped’ where the targets were 

integrated in the assessment tools used 

• Once the sustainability targets had been established, the design team 

undertook extensive research to meet the project’s sustainability 

requirements. These investigations were conducted without the use of 

the assessment tools. 

→ the next step on the framework is therefore mapped from AT to 2 

• The coordination process in this project was truly integrated with the 

consultants working together and synergistically to arrive at optimal 

sustainability solutions. 

→ this step in BP’s design process is then mapped as step 2 to 3 on 

the framework 

• During the integrated design process, the target list was used in 

coordination meetings to track sustainability progress and verify that 

these could still be met. 

→ the next step is therefore mapped from 3 to AT on the 

framework, where the assessment tool is used for reference 

purposes, although the mechanism of the tool itself does not 

facilitate integrated coordination processes 

• During detail design the team used design tools to model potential 

outcomes to meet development targets, where the assessment tools 

alone could not facilitate decision-making. 

→ this step is illustrated from AT to 4 on the framework 

• Having satisfied all the aforementioned critical criteria for sustainable 

building, this project has successfully completed the sustainable 

building design process 

→ the final step is then mapped from 4 to 5 on the framework 
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In this case study, design decisions were similarly driven by cost and 

budget constraints as in other featured case studies.  With the quantity 

surveyor’s assistance and with shrewd selections of less costly finishes as 

alternatives to the conventional, the architects were able to still meet the 

client’s aesthetic expectations, thereby covering the marginally increased 

costs of passive energy measures.  In many instances the development 

targets indicated potential savings that could be made, thereby 

intrinsically providing an argument for the technology. 

The architects also emphasised how the sustainability learning curve, 

through which they had gone on this project, was subsequently informing 

design decisions in some of their later projects, when these were at 

concept stage.  Here the architects suggest that sustainability requires a 

different way of thinking about buildings, their layouts and façade 

treatment.  They also observed that it has been their experience that 

clients are becoming willing to get involved in implementing 

sustainability goals. 

4.5 Conclusion 

The foregoing discussion described the pertinent characteristics of each 

of the case studies as they relate to the critical components identified in 

the investigative framework.  Now we will look at how these compare to 

the theoretical parameters set by hypothetical Case Studies 0 and 5. 
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5 THE RESEARCH OUTCOME 

In Chapters 1 and 2 the research context is introduced.  The main 

problem identified, is that assessment tools fail to facilitate sustainability 

integration when applied in the conventional design process.  

Contributing sub-problems surround facilitating sustainability integration, 

the nature of the conventional design process (as opposed to the 

sustainable design process) and the inherent issues and obstacles which 

exist in the application and mechanisms of assessment tools.  In order to 

resolve this problem, the research argues that assessment tools fail to 

facilitate sustainability integration when applied in the conventional 

design process because they are not design tools.  Sub-arguments which 

support the premise of this argument relate to how design tools facilitate 

sustainability integration, the constraints which exist in conventional 

approaches and substantiation of assessment tools’ failed applications 

within the context of the research problem. 

The case study method is introduced as approach to test the research 

argument.  In chapter 3 an investigative framework is proposed wherein 

the relationship between the various sub-aspects of the research problem 

is illustrated.  Theoretical parameters in the form of conventional and 

sustainable case study reference points are defined.  Four selected case 

studies are introduced in Chapter 4.  The discussion described each 

individual case study’s design process approach and assessment tool 

application and mapped the outcome on the investigative framework. 

To recap: 

Case Study 0 (CS-0) did not move beyond the scope of conventional and 

remains at step 0.   

Case Study 1 (CS-1) set ‘green’ development targets by, inter alia, using 

the internet.  SBAT was later introduced into the design process, but the 

team researched ‘green’ design alternatives without the use of SBAT.  The 

coordination process resembled conventional approaches and 
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consequently the overall sustainability outcome is shown as terminating 

at step 3. 

Case Study 2 (CS-2) prioritised sustainability goals by using a green 

building checklist.  Some sustainable development targets were 

implemented, with environmental input provided by the mechanical 

engineers.  However, the lack of sustainability education undertaken in 

the sustainability process terminated the project’s sustainability 

progress at step 2. 

In Case Study 3 (CS-3), ‘green’ considerations were included in the initial 

project brief and the architects undertook their own research to develop 

‘green’ strategies.  Value-engineering workshops (VEWs) were introduced 

to develop synergistic solutions wherein all decision-making stakeholders 

participated.  ‘Green’ technologies were implemented, but no simulation 

or modelling tools were used to verify performance outcomes.  In this 

case study their progress toward sustainable development practice ended 

at step 4. 

In Case Study 4 (CS-4), sustainability considerations were integrated in 

the competition brief, with its targets later incorporated into a target list 

that informed decision-making throughout the process.  The design team 

undertook extensive research without the use of assessment tools and 

the coordination process was truly integrated.  Throughout the decision-

making process, the target list was referenced to track sustainability 

progress.  Detail tools were applied to model potential outcomes.  This 

case study completed all 5 steps toward achieving sustainable 

development practice.   

In Case Study 5 (CS-5) the critical criteria in terms of targets, team, 

coordination and tools are met and these aspects are intrinsically 

embedded in the assessment tool used. 

The combined results of all these case study outcomes are presented in 

Figure 5.01. 

The following is an analysis of the outcome of each of the case studies in 

reference to the research theory in order to determine whether the  
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Figure 5.01 All case study outcomes mapped on the investigative 
framework 

research argument is the correct justification for the identified research 

problem.  Where the preceding chapter provided a data description of the 

case studies in isolation of one another, the following is an analysis of the 

data in terms of the four critical process components of targets, 

expertise, coordination and tools.  Here the different approaches applied 

in each of the case studies are reviewed in reference to the theoretical 

parameters established in the hypothetical case studies. 

5.1 Design process comparisons 

5.1.1 Target setting 

Outcomes of the hypothetical case studies 

The theoretical parameters of Case Study 0 (CS-0) suggest that in 

conventional practice development targets are predominantly dictated by 

tenant needs, which are in turn largely driven by economics.  These 

aspects are reflected in the building design’s planning, function, layout 

and building component selection.  Should a developer be involved to 
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guide target setting, then objectives to reduce costs play an even greater 

role.  Typically social and environmental factors take a backseat to 

economic priorities in the CS-0 design process. 

On the opposite side of the spectrum, the theoretical parameters set by 

Case Study 5 (CS-5) incorporate the whole range of sustainability 

objectives as is appropriate in the particular context of the specific 

building’s design.  Environmental targets are typically adapted to be 

regionally responsive and demonstrate a concern for the building’s 

relationship with its contextual surroundings.  Social priorities include 

(amongst others) an interest in occupant comfort, well-being and 

stakeholder involvement beyond the conventional (CS-0 in this case).  

Finally, the economic targets underline the premise of sustainable 

development, which recognises that all these factors are interlinked and 

synergistic if appropriately addressed. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1), aspects of sustainability objectives were included 

in the development priorities from the outset.  The architects’ original 

‘High-Performance Green Building’ characteristics are more 

environmentally than socially focussed.  (To a large extent it can be 

assumed that the building’s economic performance was implicitly implied 

as a foremost decision-making driver.)  These development targets were 

further refined with the subsequent use of SBAT.  The corresponding 

assessment outcome indicates a larger emphasis on economic and social 

factors, with lessened emphasis on environmental indicators. 

Case Study 2’s (CS-2) original development brief did not include any 

specific sustainability requirements although the developer and client 

(tenant) were open to and aware of the ‘green’ debate.  The ‘Green 

Building Checklist’ was introduced as the design process developed, but 

in its application it appears that the sustainability targets were not taken 

significantly further than its initial concept.  One of the concerns raised in 

implementing sustainability initiatives was related to costs.  The 

architects explained that although life-cycle costs are salvaged during the 
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operational stage, those savings are not received by the party (i.e. the 

developer) who incurs the additional up-front costs. 

In Case Study 3 (CS-3) the architect determined that it was appropriate to 

introduce ‘green’ philosophies to the client at the project’s initiation.  

Although the client was open to implementing ‘green’ ideas, the 

architects experienced difficulties in finding appropriate ‘green’ 

technologies.  This may have been largely due to the fact that in 1998 

incorporating sustainability pursuits was quite uncommon, with limited 

sustainability knowledge and resources available.  From the information 

that was gathered during the interview discussion it appeared that the 

development priorities focussed more on environmental factors with 

social aspects being concerned largely with occupant comfort. 

The development priorities in Case Study 4 (CS-4) were determined even 

prior to the appointment of the project consultants and included 

conventional requirements that are economically sustainable within an 

innovative and resource-efficient office environment.  The architects, with 

the assistance of their environmental consultant, developed the initial 

project targets into the RED brief of 49 targets.  This brief included socio-

economic aspects of sustainability; influenced the selection of 

professional consultants, materials, passive energy considerations for the 

building; and required the implementation of a building management 

plan and an environmental management plan during construction. 

Summary 

In the shift from conventional to sustainable development practice, the 

selected case studies each considered different ranges of sustainability 

targets.  In all case studies the commitment to economic performance 

was paramount and interest in ‘green’ building was expressed, which 

set them all beyond Case Study 0’s conventional theoretical parameter.  

And the tools used in three of the four case studies indicated that 

targeting social aspects of sustainability were also a priority.  Generally, 

it appeared that the exercise of setting sustainability targets (with or 

without the use of assessment tools) was not perceived as a significant 

difficulty in the design process. 
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Other interesting issues also came to light which were not (and could not 

have been) defined in the context of the theoretical parameters. 

Firstly, in the realm of ‘target setting’ the research is here only concerned 

with establishing whether it is possible to set sustainability targets and 

then how it can be done.  Some of the questions which would follow in 

further research, would surround the ‘what’ and extent of targets set. 

Another issue pertains to who bears the costs of implementing 

sustainability decisions.  In both CS-1 and CS-2 the architects argued that 

it is difficult to convince a developer of the merits of long-term 

sustainable benefits, if the economic benefits cannot be realised in the 

short term whilst the developer is still involved in the project.  In CS-3 this 

obstacle is naturally overcome when the developer is also the tenant and 

problems associated with increased short-term expenses are resolved by 

long-term operational savings.  The team dynamics in CS-4 are similar to 

the first 2 case studies with both a developer and tenant involved.   In CS-

4 this issue is resolved through innovative decision-making and teamwork 

where other methods of achieving sustainability objectives are devised, 

without compromising the project budget. 

Here the question emerges as to the role that ownership plays in 

integrating sustainability in the decision-making process, i.e. product 

ownership (the building as material/physical entity) and also process 

ownership (the moral/ethical responsibility to develop sustainably).  It 

can be argued that ownership is also born from understanding issues, in 

this case sustainability issues.  And understanding emerges from 

decision-makers’ knowledge of the issues and know-how of how to 

address these issues.  This brings us to the next critical attribute, 

namely that of the design team’s education and expertise. 

5.1.2 Education and expertise 

Outcomes of the hypothetical case studies 

Now that sustainability targets have been set, the design team is faced 

with the challenge of developing solutions to meet these goals.  In the 
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theoretical parameter of the conventional Case Study 0 (CS-0), it is 

suggested that the team relies largely on its established knowledge 

base.  Their scope is largely limited to the knowledge specific to their 

field of specialisation with the focus of addressing design challenges 

narrow-minded in comparison with sustainability approaches.  Design 

solutions are generally drawn from tried and tested applications and 

previous experience.  Little to no research is undertaken to develop 

new/innovative solutions. 

In direct contrast, the design team’s approach in the theoretical 

parameter of the sustainability Case Study 5 (CS-5) is open-minded and 

founded in a search for innovative, context-appropriate solutions.  From 

project initiation the professional team either already possesses the 

necessary inherent sustainability knowledge, or they appoint an 

environmental consultant to facilitate their access to the relevant 

sustainability knowledge.  In the ideal circumstances of this case study, 

the environmental consultant’s sustainability abilities are merged with the 

architect’s to further facilitate solution-generation through the integrated 

design process.  This knowledge enables the team to provide a range of 

appropriate sustainable design alternatives when grappling with issues of 

how to address targets set. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1) the architects noted that the major portion of their 

work is conventional in nature.  It is their perception that sustainability is 

mostly driven by the client’s objectives and that the ‘green’ agenda is 

generally set by the tenant/client.  In CS-1, when the architects needed to 

address their client’s development objectives, they first needed to 

educate themselves on what a ‘green’ building is and then ‘how’ those 

‘green’ aspects are to be implemented.  Here they mainly used the 

internet as a resource and referenced international examples of ‘good 

practice’.  From what could be determined the question of what 

constitutes ‘good practice’ was not explored in depth, with universal 

solutions of sustainable architectural components adopted (as opposed to 

adapted) where possible.  Their ‘green’ definition made energy saving a 
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top priority and conserving (non-renewable) resources.  In this stage of 

the project’s development it seems that the initial targets were redefined 

when the solutions and their implementation was better understood. 

The architectural practice involved in Case Study 2 (CS-2) is well-known 

for their conventional office developments.  The architects noted that 

sustainability considerations are generally not included in the commercial 

development agenda.  When discussing aspects surrounding research and 

implementation of sustainability objectives, they pointed out that in the 

interest of using their time most efficiently and cost-effectively, no 

resources are left to do additional (sustainability) research.  In the design 

process of CS-2, the team largely took their sustainability direction from 

the mechanical engineers on the project who had some background on 

‘green’ practices in their field of specialisation.  The architects also 

pointed out that they did not feel that significant ‘green’ education was 

needed to prioritise the sustainability checklist items.  But no further 

reference was made to additional sustainability research conducted to 

implement these sustainability priorities. 

From project outset the architects in Case Study 3 (CS-3) were intent on 

designing a ‘green’ building, although they had not done one prior to 

this project.  They had to start from scratch to source regionally relevant 

‘green’/sustainability material and commented on the extent of 

additional sustainability research that was required as well as the limited 

applicable resources available at the time.  The architects took a rather 

pragmatic approach in implementing ‘green’ technologies by focusing 

on basic ‘green’ building principles e.g. in building’s orientation, façade 

treatment and variety of ventilation systems.  The architects also argued 

that the nature of the design approach is not scientific and that 

interpretation of scientific specifications is needed, which may inhibit 

the extent to which these can be realistically incorporated into the 

design if the knowledge is lacking. 

In Case Study 4 (CS-4) all the team members understood the level of 

commitment to sustainability/resource-efficient targets and the architects 

confirmed that everyone undertook extensive research work in order to 
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meet project objectives.  They also noted feeling overwhelmed by the 

immensity of the task of addressing aspects they had never before 

encountered.  A wide variety of innovative design alternatives were 

investigated and extensive feasibility studies conducted to verify 

applicability.  Sustainability targets were weighed up against cost (and 

vice versa); decisions were made accordingly with synergies/trade-offs 

agreed where needed and consequently many of these researched 

initiatives were not implemented. 

Summary 

There are again a wide range of approaches documented in responding to 

the decision-making team’s education and expertise in the effort to 

develop more sustainably.  Here the intent of the research is to determine 

whether additional sustainability research had been undertaken and all of 

the investigated case studies have.  Some projects demonstrated a more 

dedicated approach to resolving sustainability issues, whilst others made 

a more intuitive reference to their understanding of ‘green’ aspects.  

Generally, it can be concluded that the depth to which sustainability 

research is pursued within each project, is largely dependent on the 

team’s understanding of and their commitment to sustainability. 

In one of the case studies, the targets were refined and to an extent 

redefined as the research and applicability investigation intensified.  This 

illustrates an understanding of target achievability emerging through the 

research process which was not present in the initial target-setting stage.  

In another case study reference was made to the ability of setting targets 

without relevant sustainability knowledge.  Here one would argue against 

making generalised/unfounded assumptions of what constitutes 

sustainable architecture as these lead to watered-down targets and 

reduced ability to implement sustainability measures that make a 

difference.  As pointed out in one of the case studies: if no or only partial 

knowledge exists, then sustainability integration is more difficult. 

Another enlightening outcome is again in reference to the issue of 

ownership.  Generally, it seems that architects are more open to pursuing 
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sustainability objectives if these are client-driven.  In these scenarios the 

architects take more of a reactive role in pursuing sustainability solutions.  

In being reactionary the critical sustainability learning that is required, 

cannot be facilitated and the repeated application of partial solutions and 

half-truths are only further perpetuated. 

5.1.3 Team coordination 

Outcomes of the hypothetical case studies 

In the theoretical parameter of Case Study 0 (CS-0), the coordination 

process between decision-makers primarily serves the purpose of 

transferring information from one discipline to the other until all 

aspects of the building system are addressed.  Typically consultants 

perform specific tasks which are confined to their particular discipline.  

The process is largely linear and sequential, with minimal interaction 

between disciplines. 

Within the sphere of the sustainable design process, the coordination 

process between consultants in the theoretical parameter of Case Study 5 

(CS-5) are markedly different.  The coordination is founded in the 

integrated design process (IDP), which recognises the importance of equal 

and active participation between all decision-making stakeholders.  The 

creation of synergies is welcomed in these scenarios as mechanism that 

facilitates innovative thinking.  Furthermore, the inherent sustainability 

expertise which exists in the (sustainable) consultant team leads to 

further changes in the manner in which they think, interact and arrive at 

design solutions. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1) the consultants were briefed about the 

sustainability/’green’ objectives of the project.  Each of the project 

consultants was encouraged to conduct their own research into the 

sustainability opportunities available within their respective disciplines 

and raised appropriate/feasible sustainability initiatives for consideration.  

An environmental consultant from the CSIR’s Boutek team assisted in 
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providing some sustainability guidance early in the design decision-

making process.  According to the architects, some of the design 

shortcomings which were highlighted through the SBAT assessment had 

already been decided and could not be changed.  The tenant was also 

invited to actively participate in the design decision-making process.  In 

retrospect, the architects were of the opinion that the conventional 

coordination process is as integrated as the sustainability design process 

and that the success of coordination is dependent on the team leader and 

the nature of the communication within the team. 

Different task responsibilities were allocated in the initial target-setting 

checklist of Case Study 2 (CS-2) and the project’s sustainability goals 

were discussed in the early design and coordination meetings.  When 

choices needed to be made between conventional and sustainable 

solutions, the quantity surveyor did cost comparisons exercises and 

within the (consequent) increase over (initial) costs for ‘green’ solutions, 

the team typically opted for the tried-and-tested and often more cost-

effective, conventional solutions.  Energy-efficiency initiatives were 

developed by the mechanical engineers to reduce the solar heat gain 

through the building’s facade, thereby reducing energy costs.  These 

examples suggest coordination process approaches similar to 

conventional, where disciplines largely work independent from one 

another, making decisions and transferring knowledge to the next team 

member once its has been resolved. 

In Case Study 3 (CS-3) the architects were selected through an interview 

process and, once appointed, they recommended the project manager and 

other professional consultants to the client.  Their selection was based on 

the identified core project needs, a commitment to ‘green’ building and 

demonstrated environmental awareness.  From project outset, ‘green’ vs. 

‘low-tech’ goals and objectives were discussed to determine what is 

practically achievable and economically feasible.  As the decision-making 

process intensified, value-engineering workshops (VEWs) were introduced 

where synergies between disciplines could be recognised and all parties 

could contribute to realise the project’s fundamentals. 
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The architects in Case Study 4 (CS-4) explained that they experienced the 

design and coordination process in this project distinctly different from 

previous (conventional) processes.  In stead of the architect leading 

through prescriptions, the consultants were rather the ones advising what 

the different system design requirements were and the architects had to 

then in turn work around those.  The mechanisms of the different 

building systems were discussed and debated at many coordination 

meetings, with every discipline’s requirements contributing to the 

evolution of the design.  The inclusive process approach of the meetings 

is demonstrated in some explicit examples in the eventual building 

outcome, e.g. the façade design, wind turbines, etc. 

Summary 

In three of the four investigated case studies the different coordination 

process approaches are all more integrated than is typical in conventional 

coordination processes.  Of these three, in one it was argued that there 

are many similarities between conventional and sustainable coordination 

processes, claiming that an integrated approach is typical in both 

processes.  Another case study noted a marked difference between 

conventional and sustainable coordination processes.  In another, 

interactive coordination was encouraged and mechanisms (in the form of 

VEWs) were developed to assist in integrating sustainability in the design 

process. 

It is commonly accepted that the IDP calls for significantly different 

coordination process approaches in comparison with conventional 

strategies.  This is again underlined by the outcomes encountered in two 

of the described case studies.  A possible explanation for noting 

similarities between conventional and sustainable coordination processes 

in the other case study could be that, even if a more integrated process 

was adopted, it was not perceived to be significantly different to previous 

process approaches and therefore not recognised as such. 

Other aspects which also came to light are mostly related to the case 

study where the coordination process resembled conventional 



Chapter 5 THE RESEARCH OUTCOME 

 

141

approaches.  In particular, it demonstrates that if the coordination 

process is not capable of supporting implementation of sustainability 

targets and know-how, the level of sustainability achievement is 

significantly constrained. 

5.1.4 Modelling and simulation tools 

Outcomes of the hypothetical case studies 

In conventional Case Study 0 (CS-0) decision-makers use a variety of tools 

to develop and communicate their ideas.  The typical tools in use by 

architects consist of presentation sketches, planning layouts, computer-

generated drawings and details.  In the engineering of building-specific 

services, a number of calculations are completed to design the building’s 

systems.  Generally, it is uncommon that an assessment of the design 

decisions is conducted to verify whether intentions meet targets, or 

whether predicted outcomes would actually be achievable. 

In sustainability projects, such as is described in Case Study 5 (CS-5),  the 

building’s life-cycle impacts are of significant interest and here design 

teams use modelling software and simulation tools to guide decision-

making, in addition to the conventional tools described in CS-0.  The 

main purpose of modelling or simulating potential outcomes of decisions 

made, is to predict the potential building performance and make the 

necessary adjustments to meet the sustainability targets set. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1), the architects described their design process 

approach as ‘normal intuitive’.  A particular line of decision-making 

(which was perceived as being appropriate) was back-tracked and tested 

against original principles to check that all/most aspects were addressed.  

In this type of back-and-forth exercise, they continuously verified 

decisions against initial targets.  In some instances, basic calculations 

were conducted to size ventilation openings, but it appeared that many of 

the decisions were based on ‘gut feeling’ and not modelled.  The 

architects also explained that many of the initially-envisaged ‘green’ 
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features were omitted due to feasibility and cost constraints as well as 

concerns relating to using untested products/technologies. 

No other simulation/modelling tools (beyond the conventional) were 

applied in the second Case Study (CS-2).  At this point in the design the 

architects largely depended on the mechanical engineers’ analysis and 

calculations of determining the impact of heat gains on the façade and 

they provided input to the architects in sizing and specifying the 

appropriate glazing. 

In the third Case Study (CS-3), no specific ‘green’ modelling tools were 

used.  In Appendix B.3 the schematics illustrate details of the 

implemented ‘green’ technologies, which indicate the level of modelling 

that was considered to demonstrate air movement patterns, ventilation 

etc. through the building’s interior spaces. 

The architects in Case Study 4 (CS-4) elaborated a bit on their design 

method which evolved from an identification of design informants, 

followed by the development of a diagram which was used as tool to 

develop the specific building’s design.  They suggested that an architect’s 

aesthetic skill should (amongst others) lie in integrating different system 

requirements.  In this project, tools and calculations were used from 

initial concept to the detailed levels of implementation.  The details of the 

simulation exercises were not made available for inclusion here, but 

countless references are made to the modelling exercises that were 

undertaken to demonstrate potential energy and water savings.  Also, 

calculations and studies into sustainability initiatives were undertaken 

which were not implemented, e.g. rock storage (for heat), water cooling 

etc.  Some schematic images of these are included in Appendix B.4 

Summary 

Overall all the case studies moved beyond the conventional in their 

approach to address sustainability objectives through calculations and 

modelling.  In two of the case studies, reference is made to the 

calculations undertaken to, e.g. size window and ventilation openings.  In 
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the other two case studies, the calculations had been taken a step further 

with schematic images indicating the intended sustainability initiatives.  It 

was only in the latter case study where detailed calculations and 

modelling formed an integral part of the decision-making process, 

thereby demonstrating the rigorous attempts that were made to meet the 

initially set performance targets. 

5.2 Comparison of assessment tool applications  

5.2.1 Facilitating target setting 

Outcomes of the hypothetical case studies 

In Case Study 0 (CS-0), only conventional development targets were set 

and as such no assessment tools were used to consider sustainability 

aspects. 

On the other hand, in Case Study 5 (CS-5) a specific type of assessment 

tool is applied to facilitate sustainability integration.  Within the 

assessment tool is the wide range of outlined sustainability targets 

(economic, social and environmental).  All the critical sustainability 

factors are listed, whereby project-appropriate sustainability priorities can 

be determined. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1) the initial environmental targets were developed 

without the use of an assessment tool and only refined later when SBAT 

was introduced.  These targets were largely focused on ‘green’ building 

aspects, which typically fall within the environmental category of 

sustainability.  The SBAT tool covers all three categories of sustainability 

equally.  In its application in CS-1, the assessment indicated low 

environmental performance in comparison to the social and economic 

assessment results.  This could suggest that either the initial ‘green’ 

building targets were not carried through as had been intended, or that 

the assessment criteria are more extensive/rigorous than the design had 

originally allowed.  The architects indicated that the graphic 
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representation of the SBAT outcome is easy to read, showing clearly 

where the design shortcomings lie and where the design focus should be 

if a more sustainable outcome is desired. 

The green building checklist used in Case Study 2 (CS-2), is introduced as 

a form of assessment tool in the research context in that it facilitated 

setting sustainability targets and priorities in the project.  The list is 

comprehensive in its sustainability scope, but lacks any quantitative/ 

qualitative performance rating.  Consequently, it is difficult to determine 

the extent of sustainability improvements, had all the targets been 

implemented.  The manner in which the tool is adopted in this case 

study’s design process is an example of the assumption that the 

assessment tool’s checklist constitutes all the significant sustainability 

considerations and therefore the rating of criteria could be deemed 

irrelevant.  The architects furthermore indicated that, although 

constraints in integrating sustainability objectives were encountered 

(beyond that of the tool), a few of the sustainability targets were 

eventually incorporated into the design.   

In Case Study 3 (CS-3) the project goals and ‘green’ targets were derived 

from reference material sourced by the architect at the project’s concept 

stage, without the use of an assessment tool.  As such, no checklist was 

compiled or available to indicate what sustainability targets had been set.  

Rather than using a list of performance aspects to address, certain ‘green’ 

building concepts were pursued, which, in totality, would result in 

sustainability performance improvements.  Only once that design process 

was underway were value-engineering workshops introduced as a way to 

evaluate the synergies and trade-offs between certain design decisions. 

In Case Study 4 (CS-4), independent consultants developed a resource-

efficient design (RED) brief, which was included in the original 

competition specifications.  It is not clear to what extent SPeAR was used, 

but it is likely as this tool was referenced as it was developed by the 

independent consultants.  Once appointed, the architects developed a 

target list of 49 items which facilitated decision-making throughout the 
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design process.  This list was not made available for perusal in the study, 

but considering that it focused on resource-efficiency, it can be assumed 

that a heavier focus was placed on environmental performance.  This 

target list was used as ‘monitor’ or tracking document throughout the 

design process, to assist in decision-making, thereby successfully 

facilitating sustainability integration. 

Summary 

It is not the purpose of the research to identify constraints within the 

specific tools used, but rather in their application in the design process.  

However, constraints within the tools themselves impact the manner and 

ability to which these successfully facilitate decision-making. 

In three of the four case studies, the checklists within assessment tools 

were used to assist in sustainability target-setting.  Of these, two of the 

checklists addressed the economic, social and environmental aspects of 

sustainability explicitly.  It can therefore be concluded that in the majority 

of the investigated case studies, the assessment tools successfully 

facilitated sustainability target-setting. 

Other aspects that came to light, beyond that of facilitated target-setting, 

relate to the requirements of tools to provide an assessment rating 

(whether prescriptive/performance based, or weighted score), to assist 

teams in identifying where the sustainability improvements would have 

the biggest impact. 

Another aspect relates to the question as to whether delivering on a 

checklist actually constitutes sustainability, i.e. if checklist criteria are 

addressed, is the outcome then sustainable?  With the abstract/subjective 

nature of design decision-making, the manner in which checklist criteria 

are understood and applied, varies significantly in its different application 

contexts.  Therefore, the answer to the question is probably ‘more or 

less’, because a measure of knowledge and understanding is required to 

address checklist targets.  This brings us then to the next critical 

attribute of decision-makers’ education and expertise. 
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5.2.2 Integrated sustainability know-how 

Outcomes of the hypothetical case studies 

In Case Study 0 (CS-0), no assessment tool was used.  By excluding 

sustainability objectives, no additional education and expertise (beyond 

the conventional) was conducted or required. 

The successful application of an assessment tool in Case Study 5 (CS-5) 

suggests that the tool provides the mechanisms whereby the required 

practical sustainability know-how can be referenced and accessed.  From 

target-setting, this aspect in the tool provides reference to sustainability 

databases, case studies as well as potential design strategies that can be 

employed to meet objectives.  For the tool to successfully facilitate 

sustainability integration, the requirements here are that the generation 

of project-appropriate design alternatives are enabled.  The value of using 

an assessment tool here lies in being able to assess the outcomes/ 

impacts of different design alternatives to assist in the selection process. 

Outcomes of the actual case studies 

SBAT was used in Case Study 1 (CS-1).  The tool provides some 

sustainability guidance through its criteria notes, but nothing more than 

general sustainability information as relevant to the respective 

categories.  To use SBAT, the architects were introduced to the tool in 

an in-house workshop presentation and they also did the initial 

assessment.  The architects pointed out that, although the tool 

successfully communicates where the environmental shortcomings lie, 

they were at a loss as to how to design more sustainably.  The 

sustainability research process which followed, took place outside the 

realm of the assessment tool’s application. 

The assessment capabilities of the checklist tool used in Case Study 2 

(CS-2), only went as far as allowing the team to prioritise sustainability 

objectives and even this process was largely informed by subjective 

project goals.  As a checklist, the tool lacks the depth to convey any 

sustainability know-how beyond stating what range aspects would 
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constitute sustainability in the building.  The ‘how’ can therefore not be 

addressed with the use of the tool and no further reference is made to 

sustainability research undertaken. 

No assessment tool was used in Case Study 3 (CS-3) and therefore there 

was no formal assessment/feedback process in place to guide the research 

exercise.  With the introduction of value-engineering workshops (VEWs), a 

mechanism was provided whereby the merits of the sustainability 

solutions/overlaps within the different disciplines could be debated. 

In Case Study 4 (CS-4), indicator categories were incorporated into the 

interpreted version of the RED brief, which indicates its priority level and 

the main party responsible for achieving indicator requirements.  In this 

sense the target list serves as guideline, but it is not that sophisticated in 

its provision of pertinent sustainability knowledge.  In order to source 

and develop appropriate design alternatives the architects and decision-

making team had to find solutions without the use of an assessment tool. 

Summary 

The tendency to rely on assessment tools to provide sustainability 

guidance beyond target-setting, may be inappropriate.  However, if the 

tools are to successfully facilitate sustainability integration, this is a 

critical requirement for any tool that is used in design.  In the discussed 

case studies, the tools largely lack the mechanisms whereby design 

alternatives can be accessed.  Consequently, the proposed solutions are 

not comprehensively assessed and therefore no awareness exists as to 

the extent that prioritised targets have been met.  Furthermore, the 

understanding which could have emerged from the sustainability 

research, is also inhibited. 

5.2.3 Coordination guidance 

Outcomes of the hypothetical case studies 

In the theoretical parameter of the conventional Case Study 0 (CS-0), the 

coordination process is linear, sequential and exclusive of sustainability 
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considerations beyond the economic.  No assessment tool is used in this 

process, nor is there any assessment/feedback procedure in place to 

assist in coordination. 

On the other hand, the comprehensive sustainability assessment tool, as 

it is applied in the design process of sustainability Case Study 5 (CS-5), 

would offer direction as to the nature and extent of the consultants’ input 

that may be required during decision-making.  The sustainability 

assessment tool provides guidance in the following ways: it indicates … 

• the different roles and expertise that may be required in the team 

• where and when it is required in the decision-making stages 

• potential synergies/trade-offs that may exist between disciplines 

Here the assessment tool goes beyond its role of performance 

assessment by providing coordination/team interaction guidance, thereby 

further facilitating sustainability integration.  The aspect of facilitating 

team effectiveness through enhanced expert input is, to some extent, 

further improved. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1), where SBAT was applied, it was not used beyond 

its target-setting capabilities.  The tool does not incorporate the 

mechanisms that are required to facilitate decision-making during project 

coordination.  No reference is made to the range of different disciplines 

and stakeholders which may be required in the team, nor does it indicate 

which of the sustainability sub-categories are affected by the different 

disciplines. 

The responsibility categories of the ‘green’ building checklist used in 

Case Study 2 (CS-2), are shown as single discipline action items.  

Although it was established in the design process discussion that the 

team’s interaction was limited in terms of facilitating multi-disciplinary 

discussions, it is still noteworthy that the checklist incorporated this 

aspect as a critical requirement when attempting to address 

sustainability objectives. 
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In Case Study 3 (CS-3), where no formal assessment tool was used, the 

mechanisms of the value-engineering workshops (VEWs ) introduce 

interesting components into the possible requirements, which tools may 

need to incorporate should they be focused on facilitating the design 

process.  The very purpose of VEWs was to facilitate coordination between 

the different team members.  When specific design decisions were 

required, which involved a range of disciplines, all the decision-making 

factors were listed and each team member had an opportunity to rate their 

importance of the (opposing/synergistic) factors in respect to one another.  

The outcomes of these ratings were then debated in the VEWs until a 

decision could be made that was most beneficial for all parties.  This 

process provided a mechanism whereby all persons’ voices were heard 

equally and disciplines were valued equally in respect of one another. 

In Case Study 4 (CS-4), the consultant team met continuously throughout 

the building’s design process, to facilitate a truly integrated decision-

making process.  The architects pointed out that, throughout this 

process, the target list (wherein the team’s responsibilities were listed) 

was used to track which indicators are achieved and when.  Here the 

additional columns of % completion provided the assessment capability of 

the tool to further assist in facilitating coordination in the process of 

integrating sustainability. 

Summary 

One could argue that it may not be reasonable to expect that an 

assessment tool should provide coordination guidance, that that is not 

the purpose of an assessment tool.  This argument is partly correct, but 

when assessment tools are being applied in the design process to assist 

in facilitating sustainability integration, the manner in which the tool 

assists decision-making within the team becomes relevant. 

In conventional processes the architects are already overwhelmed with 

trying to achieve sustainability and, amongst the other constraints 

identified thus far, the lack of coordination guidance is another obstacle 

that they need to overcome. 
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At least three of the four case studies specifically identified the scope of 

the consultant input that was required and allocated responsibility roles 

accordingly.  The latter two case studies went a step further by adding an 

assessment capability to the manner in which the consultant input was 

managed.  In one of the case studies, this assessment capability was 

focused on the content of the sustainability aspect that was being 

investigated where decision-making priorities were rated within each of 

the disciplines.  In the other case study the assessment capability was 

focused on tracking achievability of the target throughout the decision-

making process. 

5.2.4 Relating with modelling tools 

Outcomes of the hypothetical case studies 

With the lack of specific sustainability objectives, Case Study 0 (CS-0) did 

not apply any sustainability modelling/simulation tools, nor were any 

sustainability assessment tools introduced. 

In hypothetical Case Study 5 (CS-5), the sustainability assessment tool 

correlated with the modelling/simulation tools that were used during the 

design process, so that the assessment outcomes provided feedback in 

respect of the design predictions. 

Outcomes of the actual case studies 

In Case Study 1 (CS-1), the design’s assessment process was more intuitive 

with informal ‘rule of thumb’ applications.  No sophisticated sustainability 

design or simulation tools were used.  The assessment capability of SBAT 

is largely based on simple percentage calculations, where an increase of a 

specific strategy (whether in more reductions/savings) provides a higher 

rating.  The relationship then between the calculated/simulated result and 

the assessment result is rather straight-forward, although it was not 

pursued to that extent in CS-1. 

The scope of the checklist used in Case Study 2 (CS-2), is limited and not 

developed to accommodate simulated/modelled data.  And with the 
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calculations undertaken in the design process by the mechanical 

engineers, no reference was made to the assessment procedures taken so 

as to verify whether designed systems would meet predicted targets. 

The value-engineering workshops (VEWs) in Case Study 3 (CS-3), were 

introduced as assessment tool in the research context due to the manner 

in which their outcomes were evaluated in the VEWs (albeit intuitively) in 

relation to the original development targets that were set originally.  But 

no reference is made to the manner in which the modelled designs were 

assessed, to determine whether they meet the initial sustainability 

objectives of the project. 

In Case Study 4 (CS-4), the target list provided direction to some extent on 

what sustainability performance measures would be pursued.  Detailed 

simulation and modelling calculations were done independently from the 

assessment process and the results were then checked against the initial 

targets in the decision-making/coordination meetings.  An example of this 

is where the design targets, of e.g. energy use, show potential savings and 

the building systems were designed accordingly.  This indicates that a 

mechanism (however rudimentary) was in place to provide the necessary 

assessment feedback to determine whether certain design strategies would 

be able to achieve the intended results.  The architects also noted that, 

once completed, these aspects will be monitored and tested to verify that 

they were actually able to achieve the predicted savings. 

Summary 

In the investigation of the relationship between assessment tools and 

modelling/simulation tools, it became evident that, in addition to the 

required use of modelling tools to achieve sustainability, assessment 

capability is just as critical.  The data generated through modelling or 

calculation exercises mean nothing to the design team if not evaluated.  

To be able to make appropriate sustainability decisions, the team needs 

to be able to determine how the design outcomes relate to the design 

intent.  In at least two of the four case studies, this link between 

assessment and modelling tools was understated or non-existent. 
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Another aspect that became apparent is related to the connection 

between predicted and actual outcomes.  In the design processes 

investigated here only predicted outcomes are evaluated.  The modelling 

tools predict outcomes of different tested scenarios and the assessment 

tool would provide the reporting mechanism where the team could 

identify the most optimum predicted solutions.  Feedback is still critical, 

in that the actual outcomes of the intended designs need to be gathered 

to verify how accurate the predictions were. 

5.3 Conclusion 

This discussion has highlighted how the design processes and 

assessment tool applications in actual case study outcomes compare to 

those of the hypothetical case studies.  The final chapter will now 

conclude how these research outcomes relate to the research argument 

that had been proposed in the first chapter. 
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6 CONCLUSION 

6.1 Research approach 

6.1.1 Aim and intent 

The problem and argument 

In Chapter 1 the research context was introduced with, a brief discussion 

of the design process as it is positioned within the realm of the 

comprehensive construction cycle and the time aspects of sustainable 

construction.  Four components of differences between conventional and 

sustainable design processes were identified: in setting targets, decision-

makers’ education/expertise, team coordination and the use of tools. 

Then the role of assessment tools was discussed within the realm of 

sustainability principles as it encompasses the scope aspects of 

sustainable construction.  The theoretical framework illustrated that 

sustainable design practice takes place at the junction where design 

processes and assessment tools overlap. 

Brief scenarios of assessment tool applications in the design process were 

discussed with problems identified in the attempts at facilitating 

sustainability integration.  Furthermore, obstacles were noted in design 

processes, particularly in conventional process approaches that constrain 

sustainability integration.  And, finally, constraints were identified in 

assessment tools, in their inherent characteristics when attempting to 

communicate and translate sustainability outcomes.  These three 

components and the relationships between them, form the crux of the 

research problem, which states: assessment tools fail to successfully 

facilitate sustainability integration when applied in the design process. 

In order to resolve this problem, a research argument was proposed to 

provide a mechanism that could be investigated through the research 

process.  Within each of the identified sub-problems, sub-arguments were 

posed to substantiate as to why the problem exists.  It is argued that 

assessment tools fail to successfully facilitate sustainability integration 
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when applied in the design process because they are not adequately 

adapted to serve as sustainability design tools.  Here again three sub-

arguments are provided to qualify why the problem(s) exists.  In 

particular, the argument is that successful facilitation of sustainability 

integration is complicated, constraints exist in conventional design 

process approaches and current assessment tools lead to sub-optimal 

outcomes in their application in the design process. 

The research context 

From this proposition a literature review was undertaken in Chapter 2 to 

better understand the informants that impact the research context.  The 

discussion started with a look at the first aspect of the research 

problem/argument, namely that of facilitating sustainability integration.  

Aspects surrounding building performance, intrinsic and extrinsic 

considerations and how these are addressed in design and assessment 

were discussed.  The concept of a building as a system within systems 

and life-cycle approaches were reviewed.  This process was undertaken to 

come to an understanding of the current ‘conventional’, business-as-

usual approaches and how facilitated sustainability integration could 

transform these concepts into sustainable development. 

Following this, the second component of the research problem was 

considered and the details of the design process were investigated.  Here 

again the four components of target setting, decision-makers’ 

education/expertise, team coordination and the use of tools were 

considered.  Differences between conventional and sustainable 

development practices were discussed, as were aspects which inform 

decision-making, such as the nature of the development team, their 

coordination process and the role of the architect.  Greater focus was 

placed on the building product or architecture being created with a look 

into what design is, tools that architects use and how sustainability is/can 

be integrated in this process.  This aspect of the discussion concluded 

with two summary tables highlighting the critical attributes in both 

conventional and sustainable design processes. 
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Assessment tools were reviewed in the final component of the literature 

review.  Firstly, their appropriate application environments were 

questioned, with a look into what assessment objectives are, which tools 

provide design advice, aspects surrounding forecasting/feedback for 

sustainability and how these outcomes are/should be communicated.  A 

brief overview was given of some of the better-known assessment tools 

that are currently in use.  Focus was placed on their application 

environments, availability, accessibility, basic frameworks and level of 

expertise that is required to use the tools.  This discussion concluded 

with a summary table highlighting the critical attributes of a 

sustainability assessment tool as it relates to the four design process 

components. 

6.1.2 Strategy 

The research method 

In order to resolve the research problem and test the argument, the case 

study method was selected as appropriate approach.  It facilitated 

gathering data of current practices in a real-life context.  As the design 

process is the aspect under investigation it was decided that interviews 

with decision-makers would form the critical component of the primary 

data.  And in order to limit and manage the scope of the investigation, it 

was argued that architects represent the decision-making team and 

therefore only architects would be interviewed. 

From this point, case study selection criteria were developed and 

appropriate case studies were identified.  Private sector development 

and the office building type were selected as the construction industry 

example to be reviewed.  The projects under consideration also needed 

to have considered aspects of sustainability in their initial project 

objectives and, if possible, have applied or referenced assessment tools 

to facilitate sustainability integration.  Eventually, four case studies were 

selected, and these were reviewed in the research investigation. 
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An investigative framework 

But, with the case study method, other research constraints arise such 

as dealing with the unique characteristics of each of the case studies 

and sources of information.  An investigative model/framework was 

developed to assist in the research in a few ways.  First, it enabled 

clarification of the research problem and the complicated relationships 

that exist between the sub-problem components.  And secondly, 

theoretical parameters were developed in the form of hypothetical case 

studies (conventional and sustainable design processes) against which 

the case study outcomes could be measured.  Thereby a ‘pattern’ was 

created and points where the pattern matched supported the research 

argument, whereas other outcomes either negated it or shed new light 

on the problem. 

The framework was devised to illustrate the shift from conventional to 

sustainable practice and the role that sustainability assessment tools 

(can) play in facilitating this shift.  The four design process components 

are mapped on the framework and show the stages from target-setting 

to (sustainability) education/expertise, team coordination and the use of 

modelling/simulation tools.  In each of the case study reviews the 

different project characteristics are discussed as they pertain to these 

four design components.  Two paths, or combinations of these two 

paths, are mapped: the ‘shortcut’ route illustrates where/how 

assessment tools facilitate sustainability integration and particularly in 

the extent to which they relate to the design process components.  In 

the ‘detour’ route, where no assessment tools are applied, these design 

process components are dealt with as the process of moving toward 

more sustainable development practice unfolds.  In some cases the 

assessment tools are only used for parts of the way and therefore the 

paths move between the ‘shortcut’ and ‘detour’ route.  In other cases, 

evaluation methods, which facilitate sustainability integration, are 

introduced during the process.  In these cases, these methods represent 

critical attributes which would further enhance the role of assessment 

tools in the design process. 
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6.2 Research analysis and interpretation 

6.2.1 Data discussion 

Theoretical parameters 

In Chapter 3 the investigative framework is introduced.  Two hypothetical 

case studies are discussed and their outcomes mapped on the 

framework, to illustrate where they are positioned in the shift toward 

more sustainable development practice. 

Case Study 0 (CS-0) represents typical conventional design process 

approaches.  The project characteristics are broadly generalised to arrive 

at a reference point at the one end of the research spectrum.  Here the 

design process did not shift toward sustainable development practice, as 

no such objectives were proposed at project initiation.  No assessment 

tools were used and the outcome indicates that the project did not move 

beyond the conventional development practice point on the framework. 

The sustainable design process is introduced as Case Study 5 (CS-5) and 

is located on the opposite end of the spectrum, having successfully 

addressed all the critical attributes within the realm of the sustainable 

design process.  In this case the (sustainability) assessment tool that was 

used successfully facilitated sustainability integration in the way that it 

related to the four identified design process components.  Mechanisms 

within the assessment tool could provide design guidance at critical 

stages and levels of the design decision-making process. 

The actual case studies 

Chapter 4 follows with a similar approach in the discussion of each of the 

actual case studies and their outcomes.  Here the different design process 

approaches, as they pertain to the four identified components, are 

discussed.  The role of assessment tools, checklists and related 

evaluation methods are also reviewed in the discussion and their 

respective outcomes mapped on the research framework. 
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Case Study 1 (CS-1) most closely conformed to the established case study 

selection criteria.  ‘Green’ building targets were set at project outset and 

an assessment tool was used to assist in integrating sustainability 

objectives.  The team undertook additional sustainability-oriented 

research and embarked on a coordination process which was more or less 

integrated.  No detailed modelling/simulation tools were used by the 

architects in their final analysis.  SBAT was used to a certain extent, but 

its application was less successful as the decision-making process 

unfolded.  The resulting outcome on the research framework at point no. 

3 (team coordination) indicated that the project did not move beyond the 

coordination process in its shift toward more sustainable practices. 

The approach in Case Study 2 (CS-2) followed a similar route, in that 

sustainability objectives were prioritised at project outset and a checklist 

assisted in the target setting process.  In the discussion with the 

architect, insightful project characteristics were noted, which shed more 

light on the issues surrounding sustainability integration and these will 

be further discussed in the next section.  The checklist was included as a 

type of ‘assessment tool’, in that it provided the team with some level of 

sustainability guidance in the design decision-making process.  The team 

researched some ‘green’ building solutions, but, from what could be 

determined, there were no further shifts toward sustainable development 

practice in their coordination approach or in the use of (sustainability) 

modelling tools.  This outcome is accordingly shown as coming to a close 

at point no. 2 (education and expertise) on the investigative framework. 

Case Study 3 (CS-3) was introduced as a case study even though no 

formal assessment tools were used at the project outset to facilitate 

sustainability integration.  In this case the project commenced with the 

‘detour’ route taken in addressing the target-setting and 

education/expertise components.  During the coordination process value-

engineering workshops (VEWs) were introduced to assist in decision-

making.  The use of VEWs was included in the research framework as 

addressing an aspect of the (sustainability) assessment tool.  

Consideration is given to sustainable building system features, although 
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these were not modelled beyond concepts and therefore the project result 

is positioned at point no. 4. 

The last case study, Case Study 4 (CS-4), is included in the research as an 

example of sustainable development practice.  Although this project did 

not follow the straight-forward ‘shortcut’ route to get to that point (i.e. 

point no. 5 – sustainable development practice), it did take ‘detours’ in 

the way components of assessment tools were addressed and also in its 

approach to design process steps.  A resource-efficient design brief was 

developed with sustainability targets set.  Extensive sustainability 

research was undertaken by the decision-making team and the 

coordination process between disciplines was integrated, with much 

interaction taking place.  Amongst others, modelling tools were used to 

assist in predicting possible performance outcomes. 

6.2.2 Findings 

Target setting 

In the reviewed case studies, the process of setting sustainability targets 

seemed reasonably straight-forward with none of the teams indicating 

that significant difficulties were encountered.  Different types of 

assessment tool checklists were used by the teams to assist in this 

process.  Within the realm of sustainability, economic factors still play a 

prominent role, but focus is then also placed on ‘green’ or environmental 

aspects.  Social aspects were also considered and applied (sometimes 

with more success than the environmental initiatives) although these may 

not have been pertinently addressed as a goal at project outset. 

The foremost research interest here was to determine that, if 

sustainability objectives were considered at project outset, whether that 

was enough to motivate the project process to go beyond the realm of 

sustainability.  The next level of this enquiry, which fell outside the scope 

of the current research, would be concerned with the extent and depth of 

sustainability targets set. 

Furthermore, the issues of responsibility arose which posed the question: 

on whose shoulders does the responsibility of implementing 
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sustainability initiatives lies?  The teams generally believed that the 

client’s commitment to sustainability gave the project the necessary 

critical go-ahead to embark into the uncharted territory of sustainable 

design.  But this leaves sustainability objectives in the hands of building 

owners.  It was argued that architects and decision-makers, as the true 

creators of the buildings, have as important a responsibility in furthering 

the sustainability cause. 

One also wonders whether realistic target-setting is possible if the 

sustainability understanding is lacking.  As the designs were being 

realised, the teams rationalised many of the targets set, in a sense 

realigning the sustainability objectives with the direction the project was 

taking.  In some cases sustainability goals were abandoned and in others 

they became more refined.  This is a result of the reiterative nature of the 

design process.  But what is revealing here is whether checklist-type 

target-setting is actually the appropriate approach when attempting to 

integrate sustainability.  In a way the checklist merely points out where 

the sustainability ‘holes’ in the project are and that, by attempting to 

merely check those items off in isolation, the holes become blocked.  This 

process inhibits identification of the connection that exists between the 

holes and more importantly, what caused the holes.  It is only through an 

understanding of the holes that the intricate web of interdependence 

between all these sustainability concepts can exposed to give rise to true 

synergistic sustainable solutions. 

Education and expertise 

As indicated, the aspects surrounding the decision-making team’s extent 

of sustainability knowledge have profound impact on its ability to set 

realistic targets.  In all of the case studies, the teams embarked on some 

level of research (some more intensive than others) in their attempts to 

achieve these targets.  None of the assessment tools had inherent 

mechanisms whereby this research process could have been facilitated.  

In fact, the tools were more or less abandoned whilst the sustainability 

research was undertaken. 
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It was concluded that the extent to which sustainability was pursued, is 

largely a result of the team’s sustainability knowledge.  Simply put, ‘one 

cannot do, if one does not know how to’.  However, and in all fairness, it 

became evident that in many cases the architects lacked the necessary 

resources (such as time, money, skills) to responsibly address these 

issues even if they had wanted to.  This aspect is another critical 

constraint that was identified in the outcome of the research. 

Delving into the details as to what constitutes sustainability knowledge 

and know-how, fell beyond this enquiry.  Further investigation should be 

focussed on some of these identified obstacles, e.g. how sustainability 

know-how is published, whether the information is accessible, useable 

and how the issue of resources can be suitably addressed in the design 

process. 

Another aspect that has bearing here, but rose to beyond the scope of the 

research, relates to an individual architect’s skills as designer and creator.  

Some architects are simply more innovative and inventive in developing 

sustainability solutions than others.  This aspect also touches on the 

subjective nature of design enquiry which makes objective assessment 

problematic.  It is difficult to measure sustainability and even more 

challenging to determine categorically whether sustainability integration 

was successfully facilitated. 

Team coordination 

Generally speaking, the building design coordination process requires 

participatory involvement by all decision-makers and looking at each 

process in isolation would generally lead one to think that all 

coordination processes are naturally integrated.  However, it is only when 

coordination processes are compared with one another that the 

differences in levels of integration become evident. 

The research interest here lay in determining whether the foregoing 

sustainability target-setting and search for sustainability education/ 

expertise, changed the manner in which consultants related to one 
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another.  In half of the case studies, the changes (from conventional 

approaches) were markedly different, whereas in the others it was less 

obvious. 

In this category of the design process, the different assessment tools 

related to their team’s coordination approach in different ways, each 

highlighting required critical features if an assessment tool was to 

successfully facilitate sustainability integration.  One tool made no 

reference to what consultant expertise was required, or where, although 

their coordination process revealed integrated characteristics.  Two of the 

tools highlighted team responsibilities as part of the target-setting 

process with one of the tools adding tracking and team-monitoring 

capabilities in coordination.  Another tool introduced interactive 

workshops whereby the decision-making process between team members 

was documented in simple Q&A format.  In a way one could argue that in 

most cases the different process approaches drew these requirements 

from the tools.  Consequently, these characteristics are identified as 

critical assessment tool attributes for integration to be successfully 

facilitated. 

Modelling and simulation tools 

The use of sustainability modelling and simulation tools calls for a deeper 

understanding of sustainable concepts and it is in this aspect that the 

true achievability of initial targets is revealed.  Some of the case studies 

made general reference to engineering calculations, some demonstrating 

more rigour than others in dealing with the sustainability considerations.  

In only one of the case studies detailed calculations and modelling 

exercises were undertaken to assist in the decision-making process.  In 

this case study, the assessment tool was also used to assist in decision-

making by comparing and continuously referencing the calculated 

performances with the initially set targets.  In the other case studies, if 

the assessment tools referenced specific performance targets, no 

relationship became evident between the modelling tool data and their 

potential assessed outcomes. 
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Another aspect that also requires further consideration relates to the 

team’s involvement in the project beyond the building’s contractual 

completion.  Although the installation of building monitoring systems is 

common, the generated data is rarely (if ever) used by the design team to 

verify whether initial design intentions and predicted outcomes have 

actually been realised in the building’s operation.  The aspects 

surrounding feedback is another critical component that has been 

identified in furthering sustainability success. 

6.2.3 Summary 

To this end it has been clearly demonstrated that the research argument 

is supported by the case study outcomes.  Assessment tools fail to 

successfully facilitate sustainability integration when applied in the 

design process because they are not adequately adapted to serve as a 

sustainability design tools.  The main purpose of the research was to 

determine how assessment tools could be transformed into design tools 

to ensure that they succeed in facilitating sustainability integration in 

the design process.  The manner in which the case studies worked 

around the flaws in the assessment tools demonstrated that critical 

attributes were dysfunctional or absent.  But the case study 

investigations also demonstrated that constraints exist in the design 

process approach, especially for decision-makers whose expertise is 

founded in conventional development patterns.  The argument here is 

again that in these types of scenarios the transformed assessment tools 

would be better suited to successfully facilitate sustainability integration 

in (conventional) design processes. 

6.3 Final thoughts 

6.3.1 Constraints in the investigative framework 

It has to be clearly understood that the results mapped in the 

investigative framework demonstrate the actual case study outcomes in 

relation to the hypothetical case studies, as defined within the boundaries 

of the theoretical parameters.  Therefore, if a case study satisfied all the 
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criteria then this means that it has met all the requirements to qualify it 

as ‘sustainable development practice’.  Therefore all the outcomes are 

relative to that with which they are being compared – all case studies 

shifted beyond the conventional and are in the process of shifting 

towards more sustainable development. 

The components of target setting, education/expertise, team 

coordination and modelling/simulation tools were furthermore 

identified as the features which most broadly covered the characteristics 

of the design process.  These aspects also formed the building blocks of 

the investigative framework which created the lens through which the 

case studies were viewed.   These views, in effect the case study 

‘results’, are therefore a product of the inquiry definition which may 

have excluded particular project merits (such as aesthetic or 

architectural achievements) of the different case studies reviewed.  But 

again, the factors informing e.g. aesthetics or architectural quality were 

not the focus of the research.  Further investigative processes may 

identify other components in the design process (such as sustainability 

responsibility, level of commitment, access to required resources, 

aesthetics, site characteristics, etc.) which also have a significant impact 

on the success of sustainability integration. 

Finally, the investigative framework is rather simplistic in its current 

definition and does not take cognisance of the depth to which each of the 

design process components were addressed.  By introducing a 

mechanism whereby this aspect could be accounted for, a more accurate 

result of a case study’s design process could be determined.  The 

framework components are also evaluated in sequence, with the one 

coming before the other in a linear fashion, thereby assuming that with 

each category a different level of depth is entered as the design evolves.  

But, as was noted previously, the very nature of the design process is 

iterative and therefore this aspect is also not currently demonstrated 

within the mechanisms of the framework. 
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6.3.2 Comparing case studies 

Just a final word on some of the research outcomes which were not 

covered by the research argument, such as resources, responsibility, 

comprehensive coordination guidance and the provision of feedback.  

These aspects were noted in the respective case study discussions and 

outcomes, although not specifically emphasised in the context of the 

research problem. 

As the case study method dictated, diligence was required to consistently 

reference the case study outcomes to the established theory, rather than 

opting to compare the different case studies with one another.  Each case 

study is unique and conclusions, which are drawn from subjective 

interpretations, may not be accurate.  However, the similarities/overlaps 

in some of the outcomes, which arose to extend beyond the research 

argument pointed to interesting aspects (such as the client’s agenda, 

managing budget costs, etc.) which also contribute to the complexity of 

the research problem. 

6.3.3 Moving forward 

If sustainability pursuits are to become more successful, the following 

aspects would need to be addressed (or resolutions need to be developed): 

• conventional development objectives need to align with sustainable 

development objectives so that synergies, rather than trade-offs, are 

dealt with; 

• sustainable development objectives need to be uniformly adapted as a 

development priority within the decision-making team; 

• conventional applications are tried, tested and more economically 

feasible and here reliable, cost-effective sustainability alternatives need 

to be developed to replace wasteful conventional practices; 

• where the tenant benefits in the long-term from sustainability 

performance improvements paid for in the short term by the 

developer, simpler ‘cost transference’ mechanisms need to be 

implemented where the developer can be compensated by the tenant 

for these improvements; 
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• this also raises the point of enhancing measurement capabilities of soft 

issues (often social benefits) to also demonstrate these performance 

enhancements. 

The outcomes that are highlighted in the research and above, point to 

interesting avenues for further investigation.  Inter alia, 

• in  dealing with the depth of issues and applying tools in appropriate 

contexts, Lollini et al. (2005:4077 – 4084) has proposed a procedural 

methodology for using simulation tools in the different stages of the 

design process and suggestions by Robert et al. (2001:197 – 214) may 

be useful as well; 

• in the context of adapting existing assessment tools to address 

process requirements, Kaatz et al. (2005:1776 and 2004:8) calls for 

building enhancement tools; 

• for further insights into operational feedback, BRE’s post-occupancy 

evaluation (POE) and Post-occupancy Review Of Buildings and their 

Engineering (Probe) studies (various authors, Building Research & 

Information, vol. 29 (2), March-April 2001) would be invaluable. 
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Figure A.1.01 Interview Guide (p.1) 
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Figure A.1.02 Interview Guide (p.2) 
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Figure A.1.03 Interview Guide (p.3) 
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B Case study data 

B.1 Case Study 1: DST office building 

Checklist 

Description Data 

avail. 

Comments 

Project background 

Consultant team: 

client (owner/tenant), developer 

professionals 

other (specialists, users etc.) 

Development objectives 

Brief, grade, size, location, value? 

 

 

√ 

? 

√ 

½ s 

x 

 

 

Client tenant + developer 

Not available 

For SBAT 

Toward sustainable 

Not available 

Summary of interview 

Design and project process:  

project scope 

professional team dynamics 

forecasting, feedback procedures 

Assessment tools: 

assessment tools in use 

assessment procedures 

assessment reports 

 

 

√ 

√ 

√ 

 

√ 

√ 

√ 

 

 

 

 

 

 

SBAT in early design stage 

Drawings, photos etc. √ Primary 

Data from Assessment tools 

SBAT done for SB04 

√ 

x 

 

Interview Notes, Abbreviations etc.: 

Built 2005 

The following documentation of the interview is not a word-for-word 

transcription, but rather a summary of the discussion between 

interviewee and researcher, organised in bulleted form under appropriate 

headings as relevant to the research topic. 
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‘in italics’ words written in italics with quotation marks, were the 

actual words of the Architect 

[in brackets] words written in square brackets are notes which have 

been added by the researcher for clarification purposes 

Abbreviations: 

DST Department of Science and Technology 

SBAT Sustainable Buildings Assessment Tool 

CSIR Council for Scientific and Industrial Research 

Summary of Interviews: 

20050318 – BILD & Terra Ether Architects: 

Project background: 

• trade-off in marrying commercial objectives and incorporating 

sustainability objectives 

• initial project brief included the promotion of sustainability objectives 

• thereafter architects compiled the ‘High Performance ‘green’ Building’ 

list of targets to determine what they’d like to achieve (i.e. lower-tech 

issues) 

• tools used to set targets: background reading through internet 

browsing, viewed general input aspects (some American and Australian 

examples); based target-setting on ‘good practice’ 

• use of SBAT tool was introduced via the CSIR (the DST building is 

located on the CSIR campus) 

• SBAT tool presented and explained to Architects at workshop (morning 

session in Architect’s offices) by CSIR Boutek specialists 

• architects did preliminary assessment of building using SBAT 

• thereafter a coordination meeting was setup with the CSIR Boutek 

specialist to ‘fill in the gaps’ 

• CSIR Boutek specialist conducted own assessment of design using 

SBAT to look for innovation opportunities 

• use of SBAT: definitely helpful in highlighting sustainability 

consideration points although problematic that it has merely a 

reporting function 
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Building and design characteristics: 

• building site is a disturbed ‘green’/brownfield site: rock dumped 

o intention to retain natural/indigenous vegetation wherever possible 

o powerlines overhead across portion of site – steer clear in terms of 

building’s position 

• parking basement: on grade and cut at back with natural ventilation 

provided 

• aesthetic requirements:  

o express a sense of science and technology (reflect occupation of 

intended tenants of building) 

o architectural language to tie into that of existing architectural 

language of surrounding buildings 

o North/South orientation of office wings with 10,2m spans between 

column allow for open plan office space, less cellular spaces as per 

tenant requirements 

o corporate street acts as communal space that tie wings of offices 

together, opportunity for interactivity between staff members where 

meeting rooms draw people from offices into communal spaces 

o strong wall element on west façade gives building identity toward 

highway, i.e. the face of the building towards the city of Pretoria 

• corporate street houses all the public functions (e.g. exhibitions) with 

the common space that provides the vertical break between security 

zones 

• Department of science and technology houses natural and bio sciences 

as well, not only pure sciences – interactive west wall draws ‘pure’ 

science (i.e. man-made) into natural surroundings of landscape 

• office wings: all floor levels between the blocks are on the same levels 

• end-user participation: briefed and closely involved, making 

presentations to tenant staff members to facilitate their involvement 

with new building 

‘Green’ design aspects: 

• features: light scoops (or light shelves) and punched windows on North 

façade at cellular offices 
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• background research aspects: 3 months period available to design, 

develop and incorporate ‘green’ features 

• fast track programme: internet useful resource, although not 

comprehensive 

• life-cycle costs discussed with client where appropriate in decision-

making process 

• west façade: aluminium frame with ‘solarvue’ glass 

• central heating points in building 

• adjustable lights and lightfittings 

• rainwater re-used in toilets and stormwater attenuation pond to collect 

rainwater to irrigate landscape 

• water supply routed in single pipe system with (shuttle) valves to drive 

to Fire/Water as required 

• where possible, local materials were sourced with preference for non-

toxic products in finishes specified 

• considerations at the construction stages: 

o specifications and documentation encourage participation in waste 

management, training etc. with a 40% black economic empowerment 

component across the board 

o invited tender with pre-qualification process: 5 contractors selected 

to tender in order to qualify for sustainable aspects that need to be 

integrated in the design 

• considerations at the operational stages: 

o for Internal Services (‘developer’): recycling waste possible 

• landscaping:  

o formal/urban toward side of building and entrance facing CSIR 

buildings 

o natural landscape (incl. enhancement of existing) toward SW views 

and highway traffic 

Consultants’ recommendations: 

• electrical: energy-efficient lighting 

• structural: investigate fly-ash alternatives to Portland cement 
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• mechanical: possibilities to switch between ‘passive’ and mechanical 

ventilation systems; natural ventilation extract fresh air from outside 

when no cooling is needed 

• investigate evaporative cooling: drawbacks of dust and humidity to 

overcome 

Facilitating future learning:  

• architects now more aware of aspects to look out for when designing 

next building 

• incentives: kickbacks provided from Eskom for operational savings 

20050728 – BILD & Terra Ether Architects: 

[follow-up interview to discuss in what way assessment tools facilitated 

the  design process, obstacles encountered and how these can be 

overcome] 

Implementing design decisions: 

• decisions have been made, now in process of implementing them 

• one aspect succeeded in getting into building: energy saving light 

fittings – very expensive, persuade client by demonstrating long-term 

benefit (mostly from electrical engineer’s directive) – large amount of 

power savings in long term: ESKOM kickbacks/incentive to save + 

rebate on bill 

o 26 different types of lightfittings: electronically controlled and most 

are energy-saving 

o movement sensors in room – lights switch off automatically 

o light sensors measure level of natural light in room – through 

seamless dimming mechanisms lux levels remain constant 

throughout day 

o light shelves incorporated which brings natural light further into 

building’s deeper spaces – aid in reduced requirement for artificial 

light 

Role of SBAT:  

• concept of building designed by BILD, design requirement from CSIR 

and DST that ‘green’ building – show ‘modern’ techniques, called in 

CSIR Boutek 
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• SBAT used upfront to set targets, never used thereafter 

• closer to completion of building, architects may go back tool to see 

how targets have been met 

• tool more facilitating with different aspects [i.e. sustainability design 

considerations] in the beginning 

Discussion of aspects related to research objectives: 

• research argument: assessment tools don’t succeed as design tools – 

they  tell one what to do, not how to do it 

o architects agree – normal and ‘good’ practice to incorporate  ‘green’ 

aspects 

o objective not to find completely new and innovative technologies: 

rather use products and technologies that are in the market and 

have been tested to know that architects are specifying things that 

will work and that will benefit the tenant and client in energy savings 

o technology application in this way not necessarily client-driven, but 

perceived as ‘good’ design practice 

‘green’ technologies: 

• water use: collecting rainwater – reuse in toilets and urinals, tank in 

basement and pumped though building 

• fire and water mains joined – cost-saving in single pipe system 

• materials used: avoid toxic where possible; fly ash (not aware if 

implemented) 

Integrating sustainability: 

More robust integration of sustainability technologies: if architects had 

another brief, how would they implement ‘green’ technologies or how can 

they (as architects) facilitate the process better to see more integrated 

outcomes?  

• depends largely on client – in this building because DST (tenant) 

wanted ‘green’ whereas CSIR (developer) were driven by cost, which 

created obstacles for integration of ‘green’ aspects 

• budget limitation: from developer’s side they could see the possibility 

of spending ‘a fortune’ to get the ‘green’ side right, but would not 
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have paybacks initially that they wanted, so ‘green’ technologies were 

not incorporated 

• where architects argued long-term benefits: could convince client 

[developer] on lighting whereas other areas more conservative, ‘going 

back to what they knew’ 

• think that [sustainability integration] depends very much on client – if 

client more open-minded then much more easy to convince them to 

achieve higher levels of ‘green’ or sustainability 

Building design aspects: 

• majority of building ‘traditional office wings’ (60 – 70% of building) 

whereas ‘corporate street’ is different/special in this building that gets 

natural ventilation: here are ‘green’ things – went extra mile to 

ventilate, light, temperature controls in this portion of building with a 

give and take where to use the money 

• 10,2m clear span between columns allows flexible floor plan which can 

be laid out in any way with ‘saturated wired’ in ceiling void allowing for 

distribution of points in any location on floor 

Treatment of west façade along corporate street:  

• designed automatically adjustable blades to screen façade as sun angle 

changes 

• design principle: did not want to use small window openings on west 

façade, rather remove office wings away from west façade and use 

communal space of corporate street to shelter the work spaces from 

west sun with a naturally ventilated void and screened façade whilst 

retaining views 

• west façade becomes important and strong design feature which 

provides identifiable character to the building 

• design of passive ventilation system with water feature at bottom of 

wall: 

o draw air across from outside to create cooling effect, passive 

ventilation system within atrium 

o ‘not really calculated’ – they knew how much air they needed to 

provide and calculated in a way that they knew what size of 

openings were needed to get air movement through there; but no 
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exact measurement of the way the air would be cooled or to what 

degree – the systems works in principle and any cooling effect in 

that atrium space would only aid in its ventilation 

o air movement principles not based on wind direction, but natural 

ventilation, i.e. ‘passive’ ventilation 

o sprays introduced at bottom to further cool air – same principle, 

know air will cool, it will work, bit not to what degree or to what 

extent 

• certain amount of spillage of mechanical ventilation from office wings 

into corporate street – these features all aid in ventilating corporate 

street without needing to install additional mechanical ventilation 

Ventilation system: 

• centrally ventilated mechanical system: normal supply/return air  that 

pumps air through space with chillers located on roof 

• windows openable for cleaning, but not for natural ventilation 

purposes; it was considered, but consultants advised against: not 

appropriate in climate (high temperatures and high humidity in 

summer) – works better in low humidity scenarios (same consultants 

cited other examples/ experiences where windows open and indoor 

temperatures are very uncomfortable – not adequate cross ventilation) 

• according to architects cross ventilation also problematic in high 

humidity areas where cross ventilation works with evaporation  

• in the end client [i.e. developer] selected mechanical ventilation in 

office wings: compromise from passive ventilation point of view 

• consideration of seasonal changes to mechanically ventilate when 

temperatures are most severe: ‘monitor’ built into air-conditioning 

ventilation system where e.g. cool air pumped from outside without 

chilling air where possible (energy saving advantages) 

Interaction between consultants: 

Research argues that conventional process where consultants work in 

isolation + sequential fashion of coordination process: architects 

comment that it is a theoretical argument that the sustainable process is 

different 
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• coordination process relies wholly on team leader – consultants’ gave 

participation in full with ‘incredible spirit’ in group: if communication 

works well, then project goes well 

• where consultants work in isolation, they talk to one another by 

passing info back and forth and a problem can arise: team dynamics 

depend on team leader and has nothing to do with the sustainability 

process 

• the theory is that in the sustainability process one now has to get 

everybody involved, but it is the architect’s experience that in every 

normal project (no matter what it is) one has to do that anyway 

• also technology supports closer interaction – email greatly facilitates 

ease of coordination and distribution of information 

• meetings: more formalised coordination process, meeting once a week 

with structural engineer and every 2nd week with mechanical + electrical 

engineers  

• ad hoc meetings as and when required with landscaping and plumbing 

consultants (e.g. greywater principles were set out by a consultant in 

beginning of project and architects followed them through) 

• at beginning: meeting to brief all consultants of project objective to 

‘go ‘green’, go sustainable’ and each consultant in his/her professional 

capacity did what they could in their discipline 

• architects received positive feedback from all consultants in attempts 

to incorporate ‘green’: mechanical and electrical were all proactive to 

look at ways to implement ‘green’ technologies 

• overall opinion: worked out well, has been a compromise between 

corporate street passively ventilated and office wings mechanically 

ventilated 

Environmental consultant’s role:  

How was team advised on sustainability aspects?  

• research argues that a obstacle in integrating sustainability is that 

environmental consultant is not part of ‘core’ consultant group: 

architects agree – in this project environmental consultant was not 

intricately involved 
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• however, core team still pursued sustainability objectives and 

assessment tool highlighted aspects decided on already, non-

negotiable aspects (from concept stage) that needed to be considered 

as well 

• in a sense many of the concept stage ‘green’ targets were rationalised 

back into SBAT to demonstrate compliance at detailed design stages 

when SBAT was brought into the process 

• normal intuitive design process: architects have a sense that they are 

doing the right thing, then go back and test against principles – as in 

any design process: one thinks ‘this is going to be a good idea’; it is 

not a straightforward step-by-step process, one makes decisions then 

go back to principles to check that the answer is correct – a bit more of 

one, less of the other, each building has components of this and is 

different in its own way 

• architect’s toolbox/kit of parts: SBAT helps with target setting and 

shows that development objectives were on the right track, but design 

solutions were given ‘intuitively’, ‘from own knowledge’ 

Moving from conventional to sustainable: 

• how to overcome obstacles of ‘difficult to go ‘green’’: more of a 

challenge than an obstacle – it has to do with a mindset 

• working through ‘green’ thing – people are more open/into ‘green’ 

with much publications of ‘green’, wanting to get into ‘the ‘green’ 

thing’, ‘more of a prestige thing’, ‘responsible thing to do’ – architect 

feels that this is also where the normal, ‘good practice’ aspect comes 

in 

• most difficult thing to convince client and quantity surveyor of life-

cycle benefits, i.e. ‘by spending more money now, they’re actually 

going to benefit in the long-term’ that is very difficult – they look at 

initial returns in feasibility studies to decide where to give go-ahead 

Developer-client-tenant relationship: 

• architect agrees with research comment that the developer is the client 

to consultant team but that the tenant puts down building 

specifications which lead to disjuncture in achieving project objectives 
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• architects want to satisfy tenant requirements whilst addressing cost 

constraints and brief parameter of their own client (i.e. the developer) 

• architect adds that it is also an issue that the tenant is only paying rent 

(which should not be too much) and wants nice-to-have’s, without 

being  concerned with building returns 

• leverage aspect lies in negotiations between tenant and developer 

where increase in building cost results in additional nice-to-haves 

• in this building also separate budget where ‘tenant’ budget refers to 

project add-ons requested by tenant, over and above that of initial cost 

of building – mostly with respect to finishes, electronic equipment 

Project scope:  

• social aspects 

o CSIR’s campus location easily accessible with public transit 

o provision of canteens etc. with emphasis on good staff interaction 

between all levels (from minister to cleaner) which dictated design 

o didn’t want workers cooped up in office wings – through 

introduction of corporate street with communal services (pause 

areas, meeting rooms, toilets) in semi-public area coming from 

office into big open space, could promote intended interaction 

• contractor’s bills of quantities – black economic empowerment 

component in CSIR’s development agenda for this project 

• recycling component, waste management, high embodied energy 

materials etc. (specifically under construction) – attempted 

incorporation, not really carried through 

Feedback and forecasting aspects: 

• SBAT assessment will be conducted of building – architects ‘a bit 

nervous’ about outcomes though, but think that they’ve ‘done pretty 

well’ 

• also performance of building will be continuously monitored – 

performance is displayed to the users on plasma screens throughout 

building and picks up with electronic, lighting (dimming, on/off etc.) 

and building management system (which controls the air-conditioning 

system) to monitor ‘living’ aspects of building 
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• architects expect that tenant will educate users in terms of what 

building can do – from building functioning to individual use (e.g. 

furniture etc.) 

• architects reasonably comfortable that technologies will perform as 

expected, although these performances are more on the respective 

consultants’ side (and they are confident) 

Design tools: 

• using the internet for design advice, i.e. what are others doing to 

implement sustainability: mostly sourced from America, some from 

Australia 

• some building features drawn directly from that search: e.g. light 

shelves 

• all very well to say that building needs to be ‘green’, but architects had 

to find out what a ‘green’ building is to start off with and then ‘how’ to 

implement those things 

• what did ‘green’ mean in this building, for DST? No.1 is energy saving 

(through light fittings, mechanical ventilation, water) and all aspects 

relate back to energy saving (e.g. light shelves assist in reduction of 

artificial light) objectives in order to save resources 

Implementing sustainability in the next building? 

• having gone through process already, it is now a lot easier; although 

architects are always a bit nervous about these things, i.e. not knowing 

• even if not asked to go ‘green’, architects may advise clients because 

it’s the responsible thing to do – one has to start looking at [the 

availability of] global resources: sustainability implies that once 

sustainability has been ‘set up’, one will limit the use of outside 

resources 

Using SBAT: 

• architects will refer to SBAT in next project as it is a good checklist and 

very useful to set targets, because one can see graphically where you 

are –it is always easier to see if shown graphically, otherwise one 

doesn’t really know if you’re getting there (i.e. meeting targets) 
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• SBAT is easy to read and easy to see on the graphic where 

shortcomings are and where focus needs to go to make improvements 

• difficulty lies in implementation however – it is easy to set targets, but 

to implement them in line with the client’s expectations (brief and 

cost) is another thing [obstacle] 

• difficult also to police sustainability incorporation – architects have to 

rely on other people with different values (e.g. contractor doesn’t have 

same appreciation for natural landscape, it is seen as ‘a piece of veld’ 

that can be used for temporary site offices, rather than preservation) 

• responsibility of others not closely under architect’s (as principal 

agent) control – architects try to get through with reasoning and think 

that others understand, but if the need increases, then the 

[sustainability/’green’] argument is ignored and they do whatever they 

want 
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DST Offices – Green Building Checklist 

 

Figure B.1.01 DST Offices – green building checklist (BILD Architects, 
2005b:1)
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Design drawings and photographs 

 

Figure B.1.02 DST Offices – aerial photograph of site and proposed building overlay (BILD Architects, 2005a:3) 
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Figure B.1.03 DST Offices – layout plan of lower ground floor level (BILD Architects, 2005a:5)  
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Figure B.1.04 DST Offices – layout plan of ground floor level (BILD Architects, 2005a:6) 
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Figure B.1.05 DST Offices – layout plan of first floor level (BILD Architects, 2005a:7) 
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Figure B.1.06 DST Offices – typical sections and elevations of building (BILD Architects, 2005a:12)  
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Figure B.1.07 DST Offices – west elevation with photographs of building design model (BILD Architects, 2005a:13) 
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SBAT 

Table B.1.02 DST Offices – SBAT Report (BILD Architects, 2005c:1)  

 

Note: SBAT developed by the CSIR, project-specific data added by BILD + Terra Ether Architects 
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Table B.1.03 DST Offices – SBAT Instructions (BILD Architects, 2005c:6)  

 

Note: SBAT developed by the CSIR, project-specific data added by BILD + Terra Ether Architects 
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Table B.1.04 DST Offices – SBAT Instructions (BILD Architects, 2005c:5)  

 

Note: SBAT developed by the CSIR, project-specific data added by BILD + Terra Ether Architects 



Appendix B.1 CASE STUDY 1 

 

193

Table B.1.05 DST Offices – SBAT Social building performance indicators (BILD Architects, 2005c:2)  

 

Note: SBAT developed by the CSIR, project-specific data added by BILD + Terra Ether Architects 
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Table B.1.06 DST Offices – SBAT Environmental building performance indicators (BILD Architects, 2005c:3)  

 

Note: SBAT developed by the CSIR, project-specific data added by BILD + Terra Ether Architects 
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Table B.1.07 DST Offices – SBAT Economic building performance indicators (BILD Architects, 2005c:4)  

 

Note: SBAT developed by the CSIR, project-specific data added by BILD + Terra Ether Architects 
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B.2 Case Study 2: MTN office building 

Checklist 

Description Data 

avail. 

Comments 

Project background 

Consultant team: 

client (owner/tenant), developer 

professionals 

other (specialists, users etc.) 

Development objectives 

Brief, grade, size, location, value? 

 

 

√ 

x 

√ 

½ s 

x 

 

 

Client tenant + developer 

Not available 

None specific 

Toward sustainable 

Not available 

Summary of interview 

Design and project process:  

project scope 

professional team dynamics 

forecasting, feedback procedures 

Assessment tools: 

assessment tools in use 

assessment procedures 

assessment reports 

 

 

√ 

√ 

√ 

 

√ 

√ 

√ 

 

 

 

 

 

 

GB Tool (?) in prelim. stage 

Drawings, photos etc. x Not available 

Data from Assessment tools 

SBAT done for SB04? 

√ 

x 

 

(Optional) 

Interview Notes, Abbreviations etc.: 

Phase 1 built 2000, Phase 2 built 2004 

The following documentation of the interview is not a word-for-word 

transcription, but rather a summary of the discussion between 

interviewee and researcher, organised in bulleted form under appropriate 

headings as relevant to the research topic. 
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 ‘in italics’ words written in italics with quotation marks, were the 

actual words of the Architect 

[in brackets] words written in square brackets are notes which have 

been added by the researcher for clarification purposes 

Abbreviations: 

GBTool Green Building Tool 

Summary of Interview 

20050808 – Boogertman + Partners Architects: 

Development characteristics: 

• commercial developer provided structured finance with MTN as tenant 

• building environment: high density office space with many computer 

stations 

• hardest thing to get building user as participant – feedback complaints 

• architects often work at risk, requiring efficient use of time, no 

resources left to do research (e.g. in alternative technologies) 

Design process in Ph. 1:  

• building management system monitors performance – reading into 

systems is submitted for evaluation (e.g. greywater) 

• water in cooling towers used for flushing in toilets and irrigation 

• economy cycle on air-conditioning: part of good practice 

• all design principles derived in Ph. 1 applied in Ph. 2 

Sustainability/environmental considerations: 

• biggest impact of ‘green’ technologies in use of double glazing on all 

façades: potential savings in air-conditioning costs motivated to client, 

thus installed 

• ‘green’ awareness with developer although not generally accepted, may 

lose business in situation where additional costs cannot be justified 

• quantity surveyor compares ‘green’ to standard with added benefit 

requirements, resulting in costs over standard: architects often argue 

that these increased initial costs can be salvaged in operational phase, 
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but there is no argument with the developer if one can go back to the 

standard [at no extra cost] 

• useful to transfer benefits from developer to client [i.e. tenant] where 

operational benefits are translated into cost, although some things 

cannot be argued in terms of pure numbers, e.g. ‘soft’ issues of how 

business works, efficiencies etc. requires a new way of working 

Design aspects: 

• office layout phase 1 – core with open plan offices surrounding 

• office layout phase 2 

o core to sides with open plan throughout office floor which increases 

efficiencies (less sqm/person) and densities 

o in turn saved space given back through better + increased atrium 

space, canteen etc. – activities joined in collective space 

o work space also better 

o reduced building size, users happier through shared breakaway 

spaces 

• mechanical engineer calculated ratio of floor area to façade to reduce 

as far as possible: result – square most ideal for façade length 

Use of assessment tool in design process: 

• Phase 1 of development: registered building with the ‘green’ Building 

Council – never assessed however because the data was not submitted 

– mechanical engineers suggested registration of project with the 

‘green’ Building Council; ‘green’ aspects also part of client’s [tenant] 

intentions 

• Green Building Council and GBTool was discussed in design meetings, 

presented to client/developer and consultants to work toward 

implementation 

• GBTool gave items for consideration, listing the different aspects of 

sustainability, e.g. some social aspects informed design – masterplan 

106 000 sqm, thus convenience facilities needed 

• GBTool did not change the conventional process, but provided 

additional consideration points, e.g. use of greywater from cooling 

towers, dual flushing system 

• GBTool dictated maximum distance from desk to natural light 
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20050815 – Boogertman + Partners Architects: 

Notes from site visit: 

• phase 1: 20 000sqm, GLA 27 000sqm (in addition to 20 000sqm), total 

35 000sqm incl. in basement construction 

• design aspects: 

o office wings in courtyard – orientation allows for northern sun 

o glass on west façade: low E (reduce radiation) with shading devices 

o hot air from atrium moves upward 

o insulation and fire: double/triple volume of atrium 

o internal street creates vertical and horizontal circulation 

o meeting clusters conceived as ‘bird’s nests’ that punch through west 

façade 

o concepts of ‘transparency and accessibility’ improve efficiency 

o red colours used for service towers which house toilet cores 

o water from air-conditioning ‘bleeder’ used to flush toilets 

• council charges quantity of water that is being used by tenant and they 

are later reimbursed for what is put back or used on site 

• lux levels in offices range between 350 – 500 lux 

• noise from water fountain at entrance shelters outside cafeteria against 

street noise 
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MTN Offices – Green Building Checklist 

Table B.2.01 MTN Offices – green building checklist: social aspects 
(reformatted from Boogertman + Partners Architects, 
2005a) 

Description Sector Criteria Sub criteria Priority Respon-
sibility 

  

Ease of access and use Social Inclusive 
Environme
nts 

Workplace 
furniture 

Essen-
tial 

Arch Yes 

Access in building for 
disabled 

Social Inclusive 
Environme
nts 

Routes, 
changes in 
level 

Essen-
tial 

Arch Is achieved thru 
out. 

Changes in level have 
ramps 

Social Inclusive 
Environme
nts 

Routes, 
changes in 
level 

Essen-
tial 

Arch Yes except to 
top level of 
street terraces 

100m from disabled 
accessible public 
transport 

Social Inclusive 
Environme
nts 

Public 
Transport 

Essen-
tial 

Transp  

Contrasting colour on 
edges 

Social Inclusive 
Environme
nts 

Edges Essen-
tial 

Arch Will be taken 
care of in choice 
of materials 

Signage Social Inclusive 
Environme
nts 

Edges Essen-
tial 

Arch Still to be 
resolved 

Appropriate location, 
number, layout and 
equipment 

Social Inclusive 
Environme
nts 

Amenities 
and toilets 

Essen-
tial 

Beads Part of space 
planning still to 
be resolved 

6m or less from a 
window 

Social Occupant 
Comfort 

Views Essen-
tial 

Arch 8.5m from 
centre of office 
wing to façade 
or atrium 

Unimpeded view of 
window 

Social Occupant 
Comfort 

Views Essen-
tial 

Arch Is achievable 
due to open plan 
offices 

Quantity of fresh air Social Occupant 
Comfort 

Ventilation Essen-
tial 

Mech  

Quality of fresh air Social Occupant 
Comfort 

Ventilation Essen-
tial 

Mech  

Background noise Social Occupant 
Comfort 

Noise  Essen-
tial 

Acoustic Acoustic 
treatment to u/s 
of roof and 
double glazing 

Peak noise Social Occupant 
Comfort 

Noise Essen-
tial 

Acoustic Acoustic 
treatment to u/s 
of roof and 
double glazing 

Quality of daylight Social Occupant 
Comfort 

Lighting Essen-
tial 

Elec  

Variability of daylight Social Occupant 
Comfort 

Lighting Essen-
tial 

Elec  

Location from access 
points 

Social Occupant 
Comfort 

Access to 
Green 
Outside 

Essen-
tial 

Arch Easy access 
from internal 
street 
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Building shape, 
footprint and site 
coverage 

Social Occupant 
Comfort 

Access to 
Green 
Outside 

Essen-
tial 

Arch Building shape 
almost square 
i.e.: economical. 
Footprint large 
due to enclosed 
atriums 

Local access to 
facilities 

Social Well-being Sport, 
recreation 

Essen-
tial 

Arch Shopping and 
gym precinct 
opposite 
highway 

Smoking areas Social Well-being Smoking Essen-
tial 

Arch 2no dedicated 
enclosed 
smoking areas 
per floor 
provided and 
balconies 

Safety on route to 
building 

Social Well-being Security Essen-
tial 

Elec Highway traffic! 

Safety in building Social Well-being Security Essen-
tial 

Elec All aspects of 
safety eg 
hadrails, stairs 
taken into 
account 

Visual links Social Well-being Security Essen-
tial 

Elec Yes, from inside 
to other parts of 
builing and to 
outside 

Lighting Social Well-being Security Essen-
tial 

Elec Good natural 
light 

Technological security Social Well-being Security Essen-
tial 

Elec  

Physical security Social Well-being Security Essen-
tial 

Elec  

Materials, components 
and finishes screened 
for health hazards 

Social Well-being Health Essen-
tial 

Arch We are 
considering 
alternatives to 
201rèches201ss 
insulation, no 
fibre cement 

Access to internet Social Well-being Education Essen-
tial 

Arch Yes, at work 
stations and at 
canteen, coffee 
shop and pause 
areas 

Space for structured 
courses 

Social Well-being Education Essen-
tial 

MTN To be confirmed 
by MTN 

Spaces with books Social Well-being Education Essen-
tial 

Arch Part of space 
planning still to 
be reolved 

Retail within 3 km Social Access to 
Facilities 

Retail High Arch Yes ,across 
highway in 
shopping 
precinct 

Distance and time 
commuting 

Social Access to 
Facilities 

Residential High ARUP 
Traffic 
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Post Office within 3 km Social Access to 
Facilities 

Communi-
cation 

High Arch Yes, across 
highway in 
shopping 
precinct 

Postal, telecom, email 
in building 

Social Access to 
Facilities 

Communi-
cation 

High Arch Yes 

Schools, 202rèches 
within 3 km 

Social Access to 
Facilities 

Childcare High Arch Still to be 
determined 

ATM within 3 km Social Access to 
Facilities 

Banking High Arch Yes ,across 
highway in 
shopping 
precinct 

Training for facilities 
managers 

Social Participa-
tion and 
control 

User manual 
and training 

High RMBP  

Induction of new 
occupants 

Social Participa-
tion and 
control 

User manual 
and training 

High Client  

Design and location of 
space for formal and 
informal social 
interaction 

Social Participa-
tion and 
control 

Social 
spaces 

High Arch Yes. Meeting 
rooms, atriums, 
canteen, coffee 
shop pause 
areas. 

Open-able windows Social Participa-
tion and 
control 

Environmen-
tal control 

High Arch Yes. One 
window /door 
per 3900 bay 

Blinds Social Participa-
tion and 
control 

Environmen-
tal control 

High Arch Yes. 

Control of light Social Participa-
tion and 
control 

Environmen-
tal control 

High Elec  

Control of temperature Social Participa-
tion and 
control 

Environmen-
tal control 

High Mech Yes 

Space available to or 
shared with local 
community 

Social Participa-
tion and 
control 

Community 
involvement 

High Arch Not planned for 
in phase one 

Design and location of 
amenities 

Social Participa-
tion and 
control 

Amenities High Arch ? 
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Table B.2.02 MTN Offices – green building checklist: environmental 
aspects (reformatted from Boogertman + Partners 
Architects, 2005a) 

Description Sector Criteria Sub criteria Priority Respon-
sibility 

  

Passive ventilation Environ-
mental 

Energy Ventilation 
system 

High Mech  

10 % of energy required 
from renewable sources 

Environ-
mental 

Energy Renewable 
energy 

High Mech  

Within 400 m of public 
transport 

Environ-
mental 

Energy Location High Transp  

Passive environmental 
control design 

Environ-
mental 

Energy Heating and 
cooling 

High Mech  

Specification of energy 
efficient fittings, 
appliances, plant and 
lighting 

Environ-
mental 

Energy Appliances 
and fittings 

High Mech  

Design and 
management for safe 
disposal and recycling 
of harmful waste 

Environ-
mental 

Recycling 
and re-use

Toxic waste High Arch Part of watse 
management 
proposal to 
RMBP and MTN

Biolytic and other local 
systems 

Environ-
mental 

Recycling 
and re-use

Sewerage High Civil  

100% of organic waste 
re-used on site 

Environ-
mental 

Recycling 
and re-use

Organic 
waste 

High Arch Part of watse 
management 
proposal to 
RMBP and MTN

Minimum 30% inorganic 
waste recycled 

Environ-
mental 

Recycling 
and re-use

Inorganic 
waste 

High Arch Part of watse 
management 
proposal to 
RMBP and MTN

Arrangements for 
sorting, storing and 
transporting inorganic 
waste 

Environ-
mental 

Recycling 
and re-use

Inorganic 
waste 

High Arch Part of watse 
management 
proposal to 
RMBP and MTN

Design to limit 
construction waste 

Environ-
mental 

Recycling 
and re-use

Construction 
waste 

High Arch Yes. Grinaker to 
monitor 
construction 
waste 

Detail requirement for 
construction waste 
minimization in tender 

Environ-
mental 

Recycling 
and re-use

Construction 
waste 

High QS  

Area of landscape 
created = footprint area 
of building and hard 
surfaces 

Environ-
mental 

Site and 
Land-
scaping 

Vegetation High Land-
scape 

 

No impact on 
neighbouring buildings’ 
access to sunlight and 
natural ventilation 

Environ-
mental 

Site and 
Land-
scaping 

Neighbouring 
buildings 

High Arch No adjoining 
buildings and 
future will not be 
affected due to 
backset from 
boundary lines 
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No or minimum artificial 
inputs required to 
landscaping (fertilizer or 
pesticides) 

Environ-
mental 

Site and 
Land-
scaping 

Landscape 
inputs 

High Land-
scape 

Yes 

Building supports 
diversity of plant and 
animal life - number 
and range of species 
supported 

Environ-
mental 

Site and 
Land-
scaping 

Habitat High Land-
scape 

Yes  

Building occupies 
already disturbed site 

Environ-
mental 

Site and 
Land-
scaping 

Brownfield 
site 

High Dev NO 

10% of building 
materials are from re-
used/recycled sources 

Environ-
mental 

Materials 
and 
compo-
nents 

Recycle/re-
use of 
material 

Medium Arch NO 

1 of 5 main materials by 
volume and 3 main 
components are from 
renewable sources 

Environ-
mental 

Materials 
and 
compo-
nents 

Material/com
ponent 
sources 

Medium Arch NO 

No materials used of 
which production 
involves large scale 
direct 
pollution/greenhouse 
gasses 

Environ-
mental 

Materials 
and 
compo-
nents 

Manufacturin
g processes 

Medium Arch ? 

Low embodied energy 
in 5 main materials (by 
weight) and 3 main 
components 

Environ-
mental 

Materials 
and 
compo-
nents 

Embodied 
energy 

Medium Arch ? 

Large scale vegetation 
clearing and earth 
moving is minimized 

Environ-
mental 

Materials 
and 
compo-
nents 

Construction 
processes 

Medium Arch No vegetation 
on site except 
veld. Earthworks 
relocated on site 
for re-uses in 
landscaping 

Water efficient delivery 
devices 

Environ-
mental 

Water Water use Medium Civil Yes 

Design and 
management of runoff 

Environ-
mental 

Water Runoff Medium Civil Yes to be part of 
civil and 
landscaping 
design still to be 
resolved 

Systems for capturing, 
storing and using 
rainwater 

Environ-
mental 

Water Rainwater Medium Civil Yes to be part of 
civil and 
landscaping 
design still to be 
resolved 

Low water requirement 
landscaping 

Environ-
mental 

Water Planting Medium Land-
scape 

Yes 

Use of grey water 
systems 

Environ-
mental 

Water Grey water Medium Civil Yes 
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Table B.2.03 MTN Offices – green building checklist: economic aspects 
(reformatted from Boogertman + Partners Architects, 
2005a) 

Description Sector Criteria Sub criteria Priority Respon-
sibility 

  

Dimension of floor slab 
to u/s of roof slab 

Economic Adaptability 
and 
flexibility 

Vertical 
dimension 

Essen-
tial 

Arch 3750 

Location and size of 
vertical service cores 

Economic Adaptability 
and 
flexibility 

Vertical 
circulation 
and service 
cores 

Essen-
tial 

Arch Easily located at 
each end of 
office wing in 
vertical cores. 
Refer to plans 
for size. 

Location and size of 
structural elements 

Economic Adaptability 
and 
flexibility 

Structure Essen-
tial 

Struct  

Location and access to 
services 

Economic Adaptability 
and 
flexibility 

Services Essen-
tial 

Arch Easily located at 
each end of 
office wing in 
vertical cores 

Ease of reconfiguring 
spaces 

Economic Adaptability 
and 
flexibility 

Internal 
partitions 

Essen-
tial 

Arch Open plan 
space planning 
policy. High 
density 
structured 
electrical and 
data grid in 
access floor for 
easy churn 

Construction of 
partitions 

Economic Adaptability 
and 
flexibility 

Internal 
partitions 

Essen-
tial 

Arch Traditional 
drywall to 
minimal 
enclosed areas 
only 7.5m linear 
metres per 
100sqm of office 
space 

Space use indices 
(useable/rentable) 

Economic Efficiency 
of use 

Useable 
space 

Essen-
tial 

Arch RU Factor 
GLA/Offices 
1.32(excluding 
courtyards) / 
1.23 (including 
courtyards) 

Use technology to 
reduce travel and space 

Economic Efficiency 
of use 

Use of 
technology 

Essen-
tial 

MTN Internet and e-
mail, Hot-
desking, working 
on the road or 
home MTN to 
confirm 

Cost centres for space 
and equipment 

Economic Efficiency 
of use 

Space/servic
es use 
monitoring 

Essen-
tial 

Elec  

Occupancy linked 
switching of lights and 
AC 

Economic Efficiency 
of use 

Space/servic
es use 
monitoring 

Essen-
tial 

Mech Yes 
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m² per user Economic Efficiency 
of use 

Space 
management

Essen-
tial 

Arch GBA/1525 = 
22.89, 
GLA/1525 = 
16.63, 
Usable/1525 = 
12.59 

Occupancy rates (% 
occupied) 

Economic Efficiency 
of use 

Occupancy Essen-
tial 

Arch Usable/GLA  
19200/25354 = 
76% 

New space minimized 
through maximising use 
of existing 

Economic Capital 
costs 

Shared costs High Dev  NO 

Cost savings through 
agreement between 
users and developers 

Economic Capital 
costs 

Initial cost High Dev  

Incentives to reduce 
capital and ongoing 
costs (performance 
related fees) 

Economic Capital 
costs 

Consultant 
fees 

High Dev  

Building designed to 
grow over time 

Economic Capital 
costs 

Build-ability High Arch No but it is 
designed to be 
flexible. 

Simple 
form/repetition/module 
sizes/minimize waste 

Economic Capital 
costs 

Build-ability High QS  

Ongoing monitoring and 
improvement of cost of 
Water 

Economic Ongoing 
costs 

Water High Civil  

Ongoing monitoring and 
improvement of cost of 
Sewerage 

Economic Ongoing 
costs 

Sewerage High Civil  

Spatial layout and 
visual supervision by 
neighbouring buildings 

Economic Ongoing 
costs 

Security/care 
taking 

High Arch No buildings on 
adjoining site as 
yet. Campus 
development 
taken into 
account fro 
proximity to 
adjoining 
buildings 

Cost of maintenance 
limited through design 

Economic Ongoing 
costs 

Maintenance High Arch External facade 
maintenance 
free except for 
cleaning of 
windows. 

Consideration of access Economic Ongoing 
costs 

Maintenance High Arch ? 

Life cycle cost 
considered in 
specification and 
procurement 

Economic Ongoing 
costs 

Maintenance High Mech Yes 

Ongoing monitoring and 
improvement of cost of 
insurance 

Economic Ongoing 
costs 

Insurance High RMBP  

Ongoing monitoring and 
improvement of cost of 
Energy 

Economic Ongoing 
costs 

Energy High Mech  
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Access and location, 
service without 
disruption of electrical 
and communication 
services 

Economic Ongoing 
costs 

Disruption 
and 
downtime 

High Elec  

Access and location, 
service without 
disruption of HVAC 
services and plant 

Economic Ongoing 
costs 

Disruption 
and 
downtime 

High Mech Access onto roof 
via external 
stairs to plant 
rooms 

Building kept clean 
easily and safely 

Economic Ongoing 
costs 

Cleaning High Arch Yes. Facade 
cleaning 
apparatus still to 
be resolved 

Local maintenance 
contractors 

Economic Local 
Economy 

Repairs and 
maintenance

Medium Arch Yes. RMBP to 
report on 
facilities 
management 

Space for outsourced 
contractors 

Economic Local 
Economy 

Outsource 
opportunities

Medium Arch Yes.  

Management plan for 
emerging business 

Economic Local 
Economy 

Outsource 
opportunities

Medium Arch Yes. Grinaker to 
report on local 
percentages 

Materials sourced 
locally 

Economic Local 
Economy 

Local 
material 

Medium Arch Main façade 
elements are 
imported, 
percentage to be 
calculated 

Use of local contractors Economic Local 
Economy 

Local 
Contractors 

Medium Arch Yes. Grinaker to 
report on local 
percentages 

Building components 
sourced locally 

Economic Local 
Economy 

Local 
component, 
fittings and 
furniture 
manufacture

Medium Arch Main façade 
elements are 
imported, 
percentage to be 
calculated 
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 Design drawings 

 

Figure B.2.01 MTN Offices – layout plan of ground floor level 
(Boogertman + Partners Architects, 2005b) 
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Figure B.2.02 MTN Offices – layout plan of first floor level (Boogertman 
+ Partners Architects, 2005b) 
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Figure B.2.03 MTN Offices – layout plan of second floor level 
(Boogertman + Partners Architects, 2005b) 
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Figure B.2.04 MTN Offices – plan of underground parking level 1 
(Boogertman + Partners Architects, 2005b) 
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Figure B.2.05 MTN Offices – layout plan of underground parking level 2 
(Boogertman + Partners Architects, 2005b) 
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Figure B.2.06 MTN Offices – typical north-south cross section through 
building (Boogertman + Partners Architects, 2005b) 
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Photographs 

 

Figure B.2.07 MTN Offices – panoramic view of main entrance to MTN Offices (Boogertman + Partners Architects, 2005b) 

From: Boogertman + Partners Architects,  2005b 
Photographed by Leon Krige 
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Figure B.2.08 MTN Offices – panoramic view of north and west façades (Boogertman + Partners Architects, 2005b) 

From: Boogertman + Partners Architects, 2005b 
Photographed by Leon Krige 
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Figure B.2.09 MTN Offices – panoramic view of food court interior (Boogertman + Partners Architects, 2005b)

From: Boogertman + Partners Architects, 2005b 
Photographed by Leon Krige 
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Figure B.2.10 MTN Offices – view of main entrance (Boogertman + 
Partners Architects, 2005b) 

 

Figure B.2.11 MTN Offices – view of north façade with shading devices 
(Boogertman + Partners Architects, 2005b) 

From: Boogertman + Partners Architects, 2005b 
Photographed by Gerhard Slabbert 

From: Boogertman + Partners Architects, 2005b
Photographed by Leon Krige
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Figure B.2.12 MTN Offices – view of north façade (Boogertman + 
Partners Architects, 2005b) 

 

Figure B.2.13 MTN Offices – view of south façade (Boogertman + 
Partners Architects, 2005b) 

From: Boogertman + Partners Architects, 2005b 
Photographed by Leon Krige 
 

From: Boogertman + Partners Architects, 2005b 
Photographed by Terry Smith 
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Figure B.2.14 MTN Offices – view of office interiors (Boogertman + 
Partners Architects, 2005b) 

 

Figure B.2.15 MTN Offices – view of shading devices on west facade 
(Boogertman + Partners Architects, 2005b) 

From: Boogertman + Partners Architects, 2005b 
Photographed by Gerhard Slabbert 

From: Boogertman + Partners Architects, 2005b 
Photographed by Leon Krige 
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Figure B.2.16 MTN Offices – view of food court interiors showing 
shading devices on west facade (Boogertman + Partners 
Architects, 2005b) 

From: Boogertman + Partners Architects, 2005b 
Photographed by Leon Krige 
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B.3 Case Study 3: MRe office building 

Checklist 

Description Data 

avail. 

Comments 

Project background 

Consultant team: 

client (owner/tenant), developer 

professionals 

other (specialists, users etc.) 

Development objectives 

Brief, grade, size, location, value? 

 

 

√ 

x 

√ 

½ s 

x 

 

 

Client owner/developer 

Not available 

None specific 

Toward sustainable 

Not available 

Summary of interview 

Design and project process:  

project scope 

professional team dynamics 

forecasting, feedback procedures 

Assessment tools: 

assessment tools in use 

assessment procedures 

assessment reports 

 

 

√ 

√ 

√ 

 

n/a 

n/a 

n/a 

 

 

 

 

 

No assessment tool used 

Drawings, photos etc. √ Primary and secondary 

Data from Assessment tools 

SBAT done for SB04 

n/a 

x 

 

(Optional) 

Interview Notes, Abbreviations etc.: 

Built 1998 

The following documentation of the interview is not a word-for-word 

transcription, but rather a summary of the discussion between 

interviewee and researcher, organised in bulleted form under appropriate 

headings as relevant to the research topic. 
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‘in italics’ words written in italics with quotation marks, were the 

actual words of the Architect 

[in brackets] words written in square brackets are notes which have 

been added by the researcher for clarification purposes 

Awards 

Received the South African Institute of Architects’ (SAIA) Award of Merit, 

1999. 

Summary of Interview 

Carlyn Winch Architects (formerly from Stauch Vorster MOM 

Architects): 

General design approach: 

• water feature on southern side placed at entrance to mask traffic noise 

along busy road 

• site enormous with undevelopable northern ridge, so bulk of site 

positioned on side of site south of culvert (which runs along the south 

edge of the ridge) 

• 3 storey building, 2 floors similar with top 3rd floor set back to reduce 

the overall massing of the building 

• ‘green’ principles: north/south orientation maximised, minimal 

east/west exposure – use those areas for pause areas, morning sun 

and areas where one is not working (‘I love the sun to come into the 

building in those areas’) 

• building size: approx. 5500sqm of offices over 3 storeys 

• very tight site had to optimise office layout 

• discreet parking: 

o all parking underground with minimal visitors parking (+-12 bays) 

on grade 

o from an aesthetic point of view did not want to see loads and loads 

of open parking 
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o also as a reinsurance company, insure all employees’ cars and 

required underground parking to protect against possible hail 

damage 

• client came from corporate ‘hierarchical’ office [system] in CBD – in 

1998 they realised that they needed to have new accommodation, open 

plan, much more transparency in operations 

• fantastic client – provide Re-Insurance services to large insurance 

companies in the world, although not that well-known to the public 

Introduction of ‘green’ philosophy: 

• architect approached client to consider ‘green’ building principles 

(such as waste etc.) and questioned how they’d feel about it 

• client went into discussions with board in Germany and very open to 

‘green’ ideas, but as an architect ‘I knew nothing about it’  

• at the time not many text books, research papers or anything 

commonly available on the subject 

• it was a case of looking at [any] available material, especially southern 

hemisphere, Australian – a lot of it was sourced from Australia – not 

just examples, but basic philosophies on how to approach ‘green’ 

building design ‘and its very simple’ 

• look at building’s mass, orientation, JHB client heavy-duty mass due to 

extreme temperature swings – architect approached it very 

pragmatically, very roughly, ‘swotted up’ principles which needed to be 

embodied in the building (and they were very basic) 

• tackled ‘green’ design aspects from its onset, ‘crammed a little bit as 

the design architect’ 

Appointment of professional team: 

• when selected as architect, ‘green’ building issues did not come into it 

– SVA selected out of a group of approx. 5 architects through interview 

process 

• building designed through full analysis of core needs of client which 

was then translated into the built fabric 

• project manager appointed first on project, then architect 

• from there the other team members were selected in a similar way: 

some suggestions put forward by architects, 4/5 CV’s each from 



Appendix B.3 CASE STUDY 3 

 

224

electrical, mechanical and structural engineers – all assessed by client 

and in turn by architect 

• consultants selected based on merit and in terms of what they could 

bring to the client from core needs identified: at that time ‘green’ 

building principles were very strong [as part of project brief] 

• contractor: 

o put contract out to tender – required good quality, good 

management of sub-contractors (e.g. 28 selected sub-contractors 

involved in project – much of that due to sophisticated BMS, security 

etc. systems installed) 

o clerk of works on board in addition to architects to ensure quality of 

workmanship that would lessen maintenance requirements later on 

o quality of workmanship reflected in how well building has aged in 

the seven years since construction 

Architect’s approach: 

• architects felt building was a great opportunity to incorporate ‘green’ 

principles with a client responding so well to the technologies and then 

selecting a team ‘that would be with it all the way’ 

• architect feels that through sufficient assessment of client [and their 

needs] it was appropriate to introduce them to ‘green’ philosophies 

and that client recognised marketing benefits, welcoming people into 

the building 

• architect promised client that ‘green’ technologies did not have to cost 

more and believes that as an architect (if client does not whole-

heartedly embrace the ‘green’ philosophies) you can introduce them: 

‘it is how you design’ 

• many buildings are orientated the wrong way and ignore the simple 

truths of the climate in which you are working – as an architect you 

have a choice how you work, who you work with and how you approach 

design: in terms of longevity these types of buildings are not 

sustainable 

• seven years after MR building was built, the building still looks good, 

the client still takes pride in it and still has many students interested in 

it as it was in the first year the building was constructed 
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• in this building, architect’s approach is [in a sense] to work with the 

client and professional team: argue that this is the specification we are 

looking for and through analysis and discussion explain necessary 

considerations to client that leads to the appropriate selection 

• this presentation method provides integrated harmony where not only 

function, but also aesthetics are considered on equal par [with other 

influencing factors] 

Professional team dynamics and coordination process: 

• ‘green’ vs. ‘low-tech’: early in process professional team discussed 

what can be achieved practically, reasonably and especially what is 

commercially viable should building be sold in the future 

• professional consultants were team players who were ‘open-minded to 

do something different’ and demonstrated environmental awareness 

• architect had overall principles in mind, and later in more detailed 

planning stages, ‘value-added engineering workshops’ were introduced 

• approx. eight value-added engineering workshops were conducted:  

o main features were discussed, aspects such as double glazing, 

structural slab solution, access flooring 

o e.g. ‘want to assess realistically what double-glazing would do for 

us’, same workshops conducted for slabs, ceilings, access flooring: 

weigh up pros and cons to make decisions 

o all consultants, client and any other interested parties could 

contribute to the building [the decision-making process] 

o no computer tools/software used but ‘old-fashioned’ multiple choice 

questions and answers with 1 to 10 rating 

o unusual for commercial building to get both access flooring and 

suspended ceilings 

o the team realised all the fundamentals … 

‘green’ technologies: 

• insulation:  

o knowledgeable mechanical engineer advised on importance of 

insulation 

o architect knew about general requirements to insulate roof and 

ground floor slab above basement 
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o with client’s openness to ‘green’ technologies, professional team 

was free to investigate insulation of facades from [more than] a 

costing point of view 

o outcome: double glazing to windows (provides sound insulation as 

well); mechanical engineers advised insulating the southern façade 

first (where insulation is a cold issue, thus address coldest façade 

first) and ultimately all facades were insulated; cavity walls on east + 

west with insulation material placed in cavity 

• lighting: 

o very little low-voltage lighting installed 

o mainly low-compact fluorescents with some low-voltage lights 

installed ‘for sparkle’ 

o uplighters installed for general lighting – as an architect one can be 

clever and pro-active without client needing to spend a lot of money  

o emergency lighting in ceilings 

o used a computer model for lighting, not too scientific though and 

used guideline of 500 lux 

• passive ventilation: 

o needed access floor to purge air at night and also needed return air 

through ceilings – at one of the value-added engineering workshops, 

the team discussed the issue of a combined access floor with 

suspended ceilings: 

- quantity surveyor argues the constraints in costs to install both 

systems 

- architect argues that suspended ceiling is needed for aesthetic, 

and acoustic reasons  as well as fire protection (sprinklers)  

- mechanical engineer then says that if both are installed, the 

return air can be installed ‘very cheaply’ 

- after multiple choice evaluation was completed to reach the 

appropriate conclusion, the simple answer [in favour of access 

flooring and suspended ceilings] addressed the combined 

concerns of all interested parties 
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Budget aspects: 

• approx. less than R1000/sq more expensive than conventional at that 

time 

• brief called for triple A grade offices, which dictated above average 

costs, also excavations for 3 floors of basement parking were 

expensive 

• sandstone R200/sqm more expensive than facebrick – architect argued 

that there would be a payback in use of materials (e.g. sandstone, 

double glazing) offset with maintenance and operational cost savings 

Other building features: 

• multi-purpose facilities in canteen with cooking facilities, dining, 

training and entertaining 

• eucalyptus trees removed and 60 new indigenous trees planted 

• ‘golden dawn’ sandstone cladding material on facades: architect 

wanted as little embodied energy as possible – difficult to prove 

however what embodied energy of sandstone material is because no 

data available; sourced from quarry north of Pretoria 

• natural materials used externally as far as possible – maintenance 

aspects an important criteria in selection 

• 15 years life-cycle of building 

• sunscreens on north façade: 

o shade windows from direct sunlight 

o also as architectural feature to ‘create a bit of dynamic’ 

o some dappled light enters building on ground floor along northern 

façade where sunscreen is louvered (not solid as at top floor) – 

architect is looking into possible solutions, prefers not to use blinds 

in these areas which lead to closing off building from outside views 

• sun screens on south façade: 

o with due north sun orientation, sun penetrates work spaces in 

summer afternoons, thus sun control is needed 

o also high glare off south façade of building due to open space of 

parking area adjacent building 
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o fin wall feature at entrance has dual function: strong element 

announces entrance and also protects windows for sun along 

eastern side of south façade 

• imported materials: only American carpets and chillers (?) from Belgium 

• ventilation system: 

o 2 windows in every bay with openable window per office: open at 

user’s discretion – not often necessary 

o during daytime AC system pushes conditioned air through access 

floor into office space and extracted in ceilings 

o at night-time fresh air pushed through building – purged through 

floor, to flush the building 

• noise control seen as part of environmental impact of building that 

needs to be managed – do that through installation of dampers in 

ducting that muffle noise where it enters/exits the building 

• visual pollution was also an environmental consideration: minimise 

views of equipment, outlets etc. by using enclosures 

Discussion of aspects related to research objectives: 

• research argument: assessment tools don’t succeed as design tools – 

they  tell one what to do, not how to do it 

o interviewee agrees: nobody tells you (apart from looking at basic 

issues) how to achieve e.g. specific energy values 

o but unless one starts with these essential elements, one is not going 

to achieve them and yet that is not a scientific route 

o the question remains: if it is so easy to go ‘green’, why isn’t 

everything ‘green’? 

• observation: where owner of building is also occupier, with no 

developer involved, architect could communicate value to client directly 

[e.g. where initial expenses translate to greater operational savings 

later] 

Related experience of the architect: 

• architect has more than 7 years’ experience in corporate offices: 

became specialist and worked in ‘niche’ market 

• scenario in another project where architect worked with both developer 

and tenant:  
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o developer responsible for financing: concerned with budget 

allowances and not in added benefits to a tenant who is only 

occupying the building for 10 – 15 years – ‘classic case’ where 

workplace enhancements can be included without allowing 

commercial, viability issues of developer to be jeopardised 

o in this scenario architect still considered basic design aspects: 

orientation, mass, shading (sun screens architect had to fight for 

those) 

• feels confident that an architect can sell ‘green’ ideas to a client who is 

both owner and occupier 

Feedback: 

• process where everyone participated in the decision-making and kept 

them informed, so feedback was provided during the design process 

• feedback does not stop at handover: compiled a comprehensive 

manual of taking care of the building which includes an overall 

‘architect’s maintenance manual’ providing an easy user-guide for the 

client 

• architect continuously involved with building since construction, aware 

of clients’ needs – also participated in post-occupancy changes and 

extensions 

Building management systems and operational monitoring: 

• Building management systems (BMS) installed and client was trained to 

manage and operate 

• water consumption conventionally metered through main water pipes 

(i.e. municipal supply) 

• dual flushing system installed, although the use of grey water is not 

acceptable in triple A grade specifications 

• mechanical engineer needs to follow-up monitoring systems and 

compare it to the cost output 

• architect not aware if the building is more energy efficient than a 

conventional building of the same kind, but feels that the BMS should 

be able to reveal that 

• overall BMS specialists are the mechanical and electrical engineers, but 

architects are mostly ignorant [of the use of these systems] 
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Design drawings and photographs 

 

Figure B.3.01 MRe Offices – view of main entrance to building (Stauch 
Vorster MOM, 1998:1) 

 

Figure B.3.02 MRe Offices – site plan (Stauch Vorster MOM, 1998:6)
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Figure B.3.03 MRe Offices – sketch studies of building orientation, mass and shape on site (Stauch Vorster MOM, 1998:6) 
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Figure B.3.04 MRe Offices – sketch studies of insulation and glazing through cross-section of building (Stauch Vorster MOM, 
1998:7) 
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Figure B.3.05 MRe Offices – sketch studies of sun control and glazing through cross-section of building (Stauch Vorster 
MOM, 1998:7) 
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Figure B.3.06 MRe Offices – sketch studies of ventilation and cooling through cross-section of building (Stauch Vorster 
MOM, 1998:6) 
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Figure B.3.07 MRe Offices – view of interior atrium (Knoll, 1999:21) 

 

Figure B.3.08 MRe Offices – view of main entrance with shading devices 
over windows (Knoll, 1999:19) 

Photographed by Carol Knoll 

Photographed by Carol Knoll 
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Figure B.3.09 MRe Offices – view of interior atrium (Knoll, 1999:17) 
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B.4 Case Study 4: BP office building 

Checklist 

Description Data 

avail. 

Comments 

Project background 

Consultant team: 

client (owner/tenant), developer 

professionals 

other (specialists, users etc.) 

Development objectives 

Brief, grade, size, location, value? 

 

 

√ 

x 

√ 

s 

x 

 

 

Client tenant + developer 

Not available 

Environmental consultant 

Sustainable 

Not available 

Summary of interview 

Design and project process:  

project scope 

professional team dynamics 

forecasting, feedback procedures 

Assessment tools 

assessment tools in use 

assessment procedures 

assessment reports 

 

 

√ 

√ 

√ 

 

√ 

x 

x 

 

 

 

 

 

 

SPeAR? Team’s target list 

Not available 

Not available 

Drawings, photos etc. x Secondary 

Data from Assessment tools 

SBAT done for SB04 

x 

√ 

Not available 

(Optional) 

Interview notes, abbreviations etc.: 

Built 2004 

The following documentation of the interview is not a word-for-word 

transcription, but rather a summary of the discussion between 

interviewee and researcher, organised in bulleted form under appropriate 

headings as relevant to the research topic. 
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‘in italics’ words written in italics with quotation marks, were the 

actual words of the Architect 

[in brackets] words written in square brackets are notes which have 

been added by the researcher for clarification purposes 

Awards 

SA Property Owners' Association (SAPOA) voted it the "most innovative 

office development" in Southern Africa, 2005. 

Received a commendation at the Sustainable Building Best Practice 

Awards, 2004. 

Summary of Interview 

20050615 – KrugerRoos Architects: 

Project brief: 

• project started as a design competition with a ‘resource-efficient 

design’ brief (commonly referred to as the RED brief) compiled by 

ARUP 

o included socio-economic aspects of sustainability 

o influenced selection of consultants 

o passive energy aspects of building were also considered 

o required a building management plan/environmental management 

plan for contractors which was included in tender conditions, e.g. 

- recycling of waste 

- reduction of dust, noise emission etc. 

- safety and health aspects 

• brief influenced materials selection 

o architects had to research and investigate recycling aspects 

o e.g. wood used had to be certified that it was sourced from a 

sustainable source 

• once architects were appointed they discussed the RED brief with ARUP 

in detail 

• architects also appointed the environmental consultant as specialist 

advisor to them and the consultant team 
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Resource efficiency target issues: 

• architects in conjunction with the environmental consultants 

summarised the RED brief into a document of the building’s efficiency 

requirements 

o this document was used as a ‘monitor’ to the team throughout the 

process to show that all the aspects [i.e. target issues] required in 

the original ARUP brief were addressed 

o some of the total 49 target issues consisted of e.g.: 

- energy 

- resource 

- materials use 

- water 

- disruption in construction  

- staff well-being 

- support of local industry 

o the document shows what the indicator is, what its priority is 

(because the aspects were given different priorities), who is 

responsible for achieving it and who reviews it 

• throughout the year [during the design/construction stages] the 

consultant team met and tracked what was achieved (in % ratings) in 

pre-contract, during contract and post contract periods 

Question to the architect: 

Who reviews the achievement of targets? [This question is linked to the 

research question re expertise (or knowledge capacity) of consultant 

team] 

• [interviewer comment] document of target issues enables consultants 

to know where to apply their focus in relation to the client’s more 

conceptual brief 

Development costs and budget constraints: 

• another argument came from the developer re cost and who should 

bear the costs of the [resource efficiency] premium to the building over 

and above the original development intentions of building an A-grade 

office 
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• architects’ approach and contract then was to revisit the budget and 

‘manipulate’ it in such as way that it would not cost much more than a 

conventional A-grade office building 

o in conjunction with the quantity surveyors architects made savings 

on finishes and rather spent the money on the passive energy 

measures 

o [interviewer comment] did not need to compromise however on 

client’s requirement for an A-grade standard due to reduction in 

funds for finishes: through good design architects were able to 

achieve both (passive energy installations as well as sophisticated 

finishes) 

o eventual development outcome – BP building is approx. 5% more 

expensive than a conventional building [in terms of capital costs] 

•  targets also show savings 

o e.g. target for overall energy-use limited to 115kWh/sqm per year – 

will now [that building is complete] be tested, but it seems like they 

are able to achieve these anticipated savings 

Appointment of consultants: 

• black economic empowerment (BEE) requirement that addresses 

economic aspects of sustainability: all consultants were in joint 

ventures with BEE firms 

• once consultants were on board they launched an extensive research 

investigation to address the brief requirements 

Focus on finishes: 

• had to determine what came from a sustainable source 

o e.g. windows frames: 

- can use recycled aluminium, but much more costly – this in turn 

impacts economic sustainability, so one goes back to 

conventional solutions in some instances 

- team considered use of timber frames as an alternative, but it 

requires too high maintenance 

- eventually they chose aluminium because it is the only material 

that can withstand the harsh sea-side environment 
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o in terms of the targets set, they were weighed up against cost – 

these are the realities of development practice 

o however, all the carpets in the building are recycled, but they were 

expensive  

Building systems investigated: 

• cooling: 

o e.g. rock storage investigated but found that in Cape region the 

temperature swings between day and night are too small to use a 

rock store effectively 

o also investigated water cooling using sea water from the harbour 

sea basin, but found that it may cause ecological disturbance 

because the harbour area is an ‘entity’ [like a closed system] 

o looked into using water from the open sea with sea life in culverts 

growing their own insulation, but found that this option was cost 

prohibitive and too expensive 

o in the end settled on the ‘VAV’ (variable air valve) air-conditioning 

system which only works when it is necessary and also, the building 

circulates air through its façade 

• water: 

o greywater is harvested in the building: all the rainwater is collected 

on a flat roof through a ‘pluvia’ system [it is a stormwater collection 

system] directed into a big water tank where it is stored in winter 

and in summer it is used for irrigation and to flush toilets 

[throughout the year] 

Question to architect: 

Storage tank is very big: approximately 1,450sqm. Was it difficult to 

convince the client to construct such a big storage tank? How was it 

justified or the benefit demonstrated to the client? 

• consultant team (specifically environmental and plumbing consultants) 

did an extensive study to prove that … [it was economically feasible] 

• bottom-line was that only 20-25% of water used in building would be 

from municipal supply (where a conventional building uses 100% 

municipal supply) which convinced the client (i.e. the tenant) to install 

the storage tank 
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• there was however a resistance to the idea due to large cost 

implications, but the BP tenant felt very strongly that it was needed, so 

it was installed 

Facades and energy efficient measures: 

• ‘kit-of-parts’ developed for the façades: 

o ‘parts’ consist of  

- a light shelf to bounce sunlight deeper into the office space and 

to provide shade 

- balcony to provide access for cleaning 

- terracotta [coloured] brick panel which keeps heat out where 

façade is in direct sunlight 

o where the sun hits the façade, the glass panel of window is 

positioned in the shade 

• roof 

o photovoltaic cells installed on steel supporting structure which also 

put the entire roof in shade which significantly reduces heat gain 

o energy generated with photovoltaic cells are put back into the 

municipal grid, which is in turn reimbursed to the tenant, further 

reducing the tenant’s operational costs 

• lighting 

o internal lights set on dimmers, so when it gets lighter outside, lights 

dim automatically although it is imperceptible 

o dimming also allows for constant lux levels throughout the day 

Question to architect: 

Architect mentioned extensive research work that was undertaken to 

incorporate efficiency measures in the building, e.g. materials, energy use 

etc. Did it seem like it was the first time that the ‘supporting’ industry 

(i.e. the manufacturers and suppliers) worked with these ‘efficiency’ 

aspects? 

• most people knew about it and were very helpful, especially with 

respect to the carpet and floor finishes 

• for some it was their first time and this process made them more 

aware of these aspects 
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Design process: 

• as an architect experienced the process as distinctly different from 

previous [conventional] processes 

• architects still led the process as the principal agent, but in other 

projects they are more prescriptive where in this one it was more a 

case of ‘they were prescribed to’ by the consultants and the 

consultants played a leadership role 

• many meetings were held where all the consultants were present and 

each would put their system on the table 

• instead of architects being prescriptive, they were inclusive: rather than 

saying this is what the building is going to look like, ‘you have to fit 

in’, they said ‘you want this, you want this and you want this’ and then 

‘let’s put it all together to create an aesthetic’ 

• e.g. the depth of the façade, the sizes of windows, the kit-of-parts and 

‘lantern’ skylights on roof were all a direct consequence of these 

interactive meetings 

• normally architects are on one side with consultants giving their input, 

but in this process the architects were at the same level, another one 

of the consultants 

• architects kept the leadership of the process however and was still 

responsible for the coordination 

Question/comment to the architect: 

The architect is the only consultant on the team that has the capacity to 

integrate all the different requirements of the various consultants, to 

bring it together aesthetically. Argue that sustainability is not a style, but 

in a good design these features are so integrated in the building that the 

‘style’ (or sustainability features) are not visible. 

• in this building it was an interesting situation too: there was a historic 

identity to the building’s urban context and the architects had to 

conform to the [surrounding] style ‘family’ in this building, e.g. in 

terms of its form, colour etc. 

• on the other hand, the tenant required that the efficiency features are 

demonstrated in the building 
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• the architects thus had to balance the aesthetic so that it fit in on a 

historical level (in terms of window sizes, massing etc.) with the subtle 

presence of the efficiency installations 

• comment: building does not look ‘new’, thus it very successfully blends 

in surrounding context 

– architect confirms that this was one of the brief requirements 

Design tools: 

What tools were used by the architects specifically? Or were the tools 

mostly used by the consultants who communicate outcomes to the 

architects? 

• architects went through the learning curve with the consultants 

• architects as principal agents needed to understand each of the 

systems in the building, so that they were able to ‘make a call’ on 

certain issues 

• if the architects were aware of an alternative in one discipline that 

could be used to solve an issue in another discipline that would allow 

that system to be installed, then the architects were able to make that 

call 

o e.g. with the light shelves:  

- architects needed shade on the glass windows and they knew that 

they needed to reduce the heat gain from extensive artificial 

lighting inside 

- they found the solution of the light-shelf with the help of the 

consultants which provides shade and also bounces external light 

deeper into the office spaces, thereby reducing the need for 

extensive artificial lighting  

o also example of photovoltaic cells used for shading on the roof: 

- one discipline requires insulation or shading to the roof to reduce 

the heat gain 

- another discipline requires location for photovoltaic cells 

- architect can bring two requirements together and provide one 

solution 

• it was a learning curve for all and the consultants had a palette of 

aspects which they worked with – the architects understood each of 
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these palettes and put it together: in a sense the architects ‘plugged 

into’ the consultants’ information 

Question/comment to the architect: 

In conventional projects a sustainability consultant is appointed (as in this 

case) who works in a specialist field. How does an architect facilitate the 

creation of synergies? Architect does that through an understanding of 

each of the respective consultants’ systems and has the ability to remain 

objective by not getting involved with the details of the sciences, but 

focus on using their creativity of how to solve problems and determine 

what can be manipulated 

• architects were given a shopping list and they understood what the 

priorities were, e.g. lighting was low on the priorities list, others were 

high  

• there were also some confrontations in the meetings because 

disciplines started to overlap [and interests clashed] 

• another contributing factor could also be the short duration of the 

construction programme: people were forced to make decisions, which 

caused conflict, but alternatively, by making decisions the project’s 

momentum could be maintained 

• sometimes architect also felt overwhelmed by the task in terms of 

addressing aspects they’ve never before come across 

Competition project: 

• the winning design for the building was significantly different from it’s 

eventual outcome 

• architect feels that the key to winning lay in their approach that the 

competition scheme was seen as ‘a framework and we now have to 

design a building with you’ 

• the building massing was revised to optimise floor to façade area ratio, 

but wanted to retain ‘fine grain’ [i.e. they did not want a heavy 

footprint] 

• the eventual outcome of the design was based on passive energy 

principles 
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Question to the architect: 

What about the building’s orientation [which is not due north]? 

• some of the earlier designs considered a north orientation for the 

building, but after consultation the architects and façade engineers 

convinced the client that it is not the building, but rather it’s facades 

that is oriented 

• if the facades are removed from the building and through the use of 

the kit-of-parts the facades can be designed and oriented in such a way 

that only the required sun enters the building 

• approach was then to design each of the facades differently and [thus] 

each façade looks different from the other 

Question to the architect: 

What about future projects? How will the experience gained through this 

project inform future projects? What do you think lies within your 

capability as an architect to be proactive in terms of integrating 

sustainability aspects? 

• in another project where developer indicated interest in sustainability, 

these aspects were integrated into their proposal and it was fantastic 

how it all fell into place and interesting to the architect to see how 

differently one thinks about design and buildings 

• now when looking at buildings, in design architect immediately 

considers what are the possibilities of incorporating sustainability 

aspects, promoting natural ventilation etc.: ‘it let’s you think differently 

about buildings, their layout and how facades are treated’  

• interesting also how willing clients are to get involved 

Question to the architect: 

What are the tools that architects use? What is in their toolbox?  

• for directors in this firm they are: 

o typically, design informants are: 

- client’s needs: accommodation list 

- site: topography, environment etc. 

- money: cost, budget etc.  

o from above the architects develop a diagram 

o this diagram is then used as a tool to develop the design 
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• other architects work completely different, have another approach: 

each process is subjective 

Question to the architect: 

Forecasting and feedback: is a process underway to set up [performance] 

monitoring of building? Has a decision been made about the format that 

will be used or to whom the results will be communicated? 

• the results will be communicated to the client [the developer] and the 

tenant 

• it will also be used for the tenant’s publication purposes 

• architect needs to meet with environmental consultant to review the 

design process and determine: 

o the monitoring format 

o refer to the original target issues and determine whether they 

achieved the goal 

o the building’s performance needs to be measured over time: a 

process stills needs to be put in place for that 

• further idea of architect also to do a cost and life-cycle comparison by 

o creating a conventional building whereby BP’s sustainability features 

are removed and the expensive [albeit conventional] finishes are 

included to compare it with the actual BP building 

- e.g. ARUP’s original brief includes a framework of costs and how 

they are distributed throughout a building: e.g. the roof in a 

sustainable/energy efficient building is more expensive than in a 

conventional etc. 

- based on this premise it would be possible to compare the 

conventional and BP buildings and also to compare upfront cost 

vs. life-cycle costs thereby determining the viability of installing 

certain sustainability features 

- problematic however because a developer is concerned with the 

capital costs and not the life-cycle costs, which is passed onto 

somebody else 



Appendix B.4 CASE STUDY 4 

 

248

Design drawings and photographs 

 

Figure B.4.01 BP Offices – site design context (Darroll, 2003:30) 

 

Figure B.4.02 BP Offices – view of building seen approaching from Dock 
Road (Kruger Roos Architects, 2004:90) 
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Figure B.4.03 BP Offices – view of north-east façade of building (Noir 
and Roos, 2005:40) 

 

Figure B.4.04 BP Offices – main 
entrance (Digest 
of South African 
Architecture, 
2006:137) 

 

Figure B.4.05 BP Offices – view 
of green building 
design features 
(Digest of South 
African 
Architecture, 
2006:137) 
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Figure B.4.06 BP Offices – view of north-east façade of building (Noir 
and Roos, 2005:41) 

 

Figure B.4.07 BP Offices – detail view of light shelves, façade shading 
devices and passive-ventilation turbines (Kruger Roos 
Architects, 2004:89) 
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Figure B.4.08 BP Offices – diagrammatic illustration of climate control in building (Noir and Roos, 2005:38) 
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Figure B.4.09 BP Offices – diagrammatic illustration of climate control in building (Noir and Roos, 2005:38) 
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Figure B.4.10 BP Offices – diagrammatic illustration of energy and daylighting in building (Noir and Roos, 2005:38)
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Figure B.4.11 BP Offices – view of roof lanterns and photovoltaic panels 
on roof (Kruger Roos Architects, 2004:90) 

 

Figure B.4.12 BP Offices – close-up view of roof lanterns on roof (Noir 
and Roos, 2005:36) 

 

Figure B.4.13 BP Offices – interior view of roof lanterns on roof (Noir 
and Roos, 2005:39) 
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Figure B.4.14 BP Offices – interior view of atrium and office space 
(Kruger Roos Architects, 2004:90) 

 

Figure B.4.15 BP Offices – 
interior view of 
office space 
(Digest of South 
African 
Architecture, 
2006:137) 

 

Figure B.4.16 BP Offices – 
interior view of 
atrium (Digest of 
South African 
Architecture, 
2006:137) 
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Figure B.4.17 BP Offices – site plan (Noir and Roos, 2005:37) 

 

Figure B.4.18 BP Offices – Dock Road (south) elevation (Noir and Roos, 
2005:38) 
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Figure B.4.19 BP Offices – ground floor plan (Noir and Roos, 2005:37) 

 

 

Figure B.4.20 BP Offices – sketch perspective view of south elevation 
(Noir and Roos, 2005:39) 
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Figure B.4.21 BP Offices – first floor plan (Noir and Roos, 2005:37) 
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