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This International Conference is about sustainability in its wider sense. It is an important area of discourse, as it pertains
to how we work and how we lead our lives while considering the lives and workplaces of future generations. The
conference particularly sets out to explore some of the developments and challenges taking place in academia and
industry in both the Northern and Southern hemispheres. The conference is entitled “Going north for sustainability”.
The North signifies progress in technology, education and other areas of human endeavour to many people. Progress
requires that people learn across continents and cultures. The conferences also hopes to celebrate the progress being
made towards sustainability in construction and development in a developed world environment. Committed to the
ideals of ”meeting the needs of the current generation without undermining the ability of the next generation to meet
their own needs”, the CIB (International Council for Research and Innovation in Building and Construction)
commissions and task Groups are joining forces to accelerate knowledge creation and sharing for sustainability in
construction and development.
The international conference will deliberate broadly on the triple bottom line of people, planet and profitability related
to the remits of the commissions (WC) and task groups (TG). The primary objectives of the conference are the
following:
Explore the role of procurement in ensuring sustainability in construction and development projects
Explore the contribution of culture to construction and development and the implications of cultural competence to
sustainability in construction
Explore the current trends in construction industry development
Present and demonstrate how research innovations can be/are being used to help companies and countries in sustainable
construction and development
Explore the challenges and opportunities for public private partnerships in contributing to sustainable construction and
national development
Explore the value addition from knowledge acquisition, transformation, storage and dissemination to sustainability
Explore the economic considerations affecting the construction industry’s implementation of a sustainable agenda
There have been noticeable developments and changes in recent years impacting on the built environment, as well as
on the debate on sustainability. As at writing, a number of developed and developing economies are beginning to come
out of the global recession. At the same time, a number of economies are employing austerity measures as part of
addressing the impact of recession. We continue to see major unrest and challenges in some parts of the world leading
to massive immigration across countries and continents. Housing provisions, in terms of sustainability and affordability,
continues to be an issue in a number of countries and continents. Some countries are also experiencing real cut in
Higher Education funding, which invariable is bound to impact on research budgets. As built environment researchers,
these changes would have an impact on us in one way or the other. No doubt, it would form an interesting area of
debate in our conference.
For this international conference, the call for papers elicited 103 abstracts. The Scientific Committee have also worked
tirelessly to uphold standard of quality and consistency of the papers. After the two stage blind review processes, we
have 53 accepted papers. This means that if your paper have been accepted for the conference, and is in the
proceedings, then you should feel very proud of your achievement.
It is pleasing to note that a good proportion of the papers have come from both new researchers, including those
engaged in their PhD studies, as well as established researchers and academics. The papers have also come from over 10
countries. Similarly, the topics are wide, covering different aspects of sustainability research and practice. In addition, it
is noticeable that the content of the papers reflect the use of different research methodologies and philosophies.
I hope that this conference affords us the opportunity to address some of the challenges that confront research, practice,
policy making, education and the construction industry in the wider areas of sustainability, in this very interesting and
challenging time .We also look forward to the usual networking which is one of the hallmarks of CIB conferences; to
renewing old acquaintances and making new friends during the conference.

Prof. Charles Egbu PhD FRICS FCIOB FAPM FRSA FHEA
CIB 2015, London
Conference Chair
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IMPROVING HOUSING QUALITY THROUGH CLIENT-FOCUSED 

INFORMATION  

Moreira da Costa, J.1 and Corvacho, M. H.2 
 

Abstract: 

Housing is among the main drivers for the Construction Industry (CI) in most countries, providing the 

response to a fundamental need of people. This fulfilment usually involves a significant burden to the 

financial resources of individuals or families, extending for a considerable lapse of time. Nevertheless, the 

information that the CI provides to its housing customers is far behind what other industries do. The 

choosing of a home is mostly based on non-specialist direct analysis as any documents that might be 

available are generally technically-oriented. Several Design Quality Evaluation Methods (DQEM) have 

been developed and even implemented in some countries (i.e. Qualitel/France, SEL/Switzerland, HQI/UK, 

MC_FEUP/Portugal) but they have yet to achieve recognition as a suitable tool for Client-as-User 

decision. Unlike other industries which engage in making their clients more knowledgeable and able to 

choose wisely among the diverse offers in the market, CI seems unconcerned by this. Thus, a recollection of 

surveys concerning the impact of the Design stage of a construction project is presented, followed by an 

overview of some of the more widely known DQEM. This is followed by a discussion and proposal of a 

more user-friendly approach for the presentation of quality performance levels in housing design and how 

it might be used as an asset for a change in the way CI is perceived by public opinion, fostering user 

knowledge and client-induced industry improvement 

 

KEYWORDS: CLIENT, DESIGN, EVALUATION METHODS, QUALITY, USER. 

1. INTRODUCTION 

The Construction Industry (CI) has always been quite peculiar about the way it deals with 
its Clients. Although CI’s products count among the more expensive and long lasting in 

anybody’s life span – just think of a house, an apartment – little effort has been devoted 
to “educate the Client” as it has been stated in the Rethinking Construction report (Egan 
et al, 1998). Ten years forward, the UK’s CI seems to have yet to efficiently face this 

issue as it is again raised in the Never Waste a Good Crisis report (Wolstenholme et al, 
2009), by identifying the lack of motivation from clients in demanding best value 
solutions for their projects and engaging in a true collaborative work. Although both of 
these considerations are of British origin, one may argue with some confidence that 
similar situations are typical in most countries CI’s. 

To put things into perspective, let’s compare the ways in which two different industries, 

providing essential products for every day’s life, usually deal with their customers. 

                                                 
1 CONSTRUCT - Institute of R&D in Structures and Construction, Faculty of Engineering (FEUP) – University of 
Porto, Porto, Portugal. Email: jmfcosta@fe.up.pt 
2 CONSTRUCT - Institute of R&D in Structures and Construction, Faculty of Engineering (FEUP) – University of 
Porto, Porto, Portugal. Email: corvacho@fe.up.pt 
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First, the purchase of a TV set. Starting from a budget and size constraints, probably it 
will make sense to have a look into the dozens of review sites available on the web or 
even some specialist print magazines; most of these are written in laymen language with 
limited technical jargon, therefore with little risk of scaring the potential customer. 
Afterwards, a catalogue to take home and analyse in more detail (or ask a friend) will 
also be available. Sometimes, chances are that the decision may fall on something a bit 
more expensive as the best value factor is understood by the costumer and the TV 
industry has made an effort in providing data he/she can understand. 

On the other hand we have the need for buying or renting a home. While our TV set 
could cost, for instance, €1000, this undertaking will require the customer to go into the 
level of several tens or even hundreds of thousands euros of investment, often supported 
by a loan that will constrain a large part of the family’s income for several years to come. 

Nevertheless, the way the CI producer presents its product to its potential costumer could 
hardly be more different from the example above. 

The CI is, most probably, one of the most transversal industries in the modern world. 
Starting with the diversity of raw and processed materials that are required, any 
construction will engage a massive diversity of technical expertise and working crafts to 
carry the conceptual ideas to its physical completion and, finally, will also rely on an 
array of other trades and products to make the space or infrastructure liveable and 
serviceable. Even so, society looks at CI as a “black box”, only really understood by 

insiders. It shouldn’t be so and the constraints that the industry in facing in many 

European countries and not just might be a good opportunity to begin a most needed 
change. 

A final point should be noted: in most construction projects, two Clients exist. First, the 
Client-as-Promoter, defining the brief and framework for the project, with business or 
social objectives; then, the Client-as-User, the one who is going to actually use the 
building or infrastructure and that will have to directly deal with its qualities and 
shortcomings. 

2. RESEARCH ON THE INFLUENCE OF DESIGN 

For any kind of construction, it is common sense that a comprehensive design should be 
developed upfront. Architectural, Structural, Electrical, Mechanical, Facilities Designs – 
to mention just the more usual ones – are the basis for a successful production and the 
ever challenging pursuit of balancing the fundamental vectors of Quality, Cost and Time. 

In some sense, to devote as much effort possible to Design is not only technically sound 
but also logical in the economic sense. Although this will vary somewhat from country to 
country, perhaps it will not be too wrong to say that the total fees for a full design team 
(that is, Architects, Engineers, etc.) may reach around 10% of the total cost of 
construction; however, the professionals paid by these 10% will be responsible for 
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developing the ideas and specifications that will define how the remaining 90% of the 
investment is going to be spent. 

On the other hand, the Design stage is also the most inexpensive stage of production in a 
project; very little needs to have any physical substance, besides models and provisional 
print-outs, as the modern design team relies on digital processes to carry out its work. 
Even the final printed output – drawings, documents – can be left almost to the deadline 
with the help of the current crop of fast printers and plotters. The time allowed for Design 
can be nearly totally devoted to exploring and discussing ideas, testing options, deciding 
over which way to go. Any change of mind, correction or even discard of work already 
done in this stage – no matter how psychological disturbing as it may be – will have an 
associated cost far lower than coming to that conclusion during the execution stage. The 
time for rethinking again and deleting bytes is much cheaper than inventing a last-minute 
solution to accommodate a forgotten AC duct or to force the users to deal with a poorly 
proportioned space for all the life span of a building. 

The influence of Design in Building Quality has been addressed in several researches 
along the years but perhaps still at a level much below what it should have been. If 
wishing to point out one of the first major studies where this issue was raised, perhaps the 
report published by the Bureau Securitas in France might be a good selection (Bureau 
Securitas, 1979). This study was made possible by using an extensive database of 
complaints presented to insurance companies and concerning deficiencies arising from 
construction defects (around 10000 cases, 1968-1978), gathered by Bureau Securitas 
when acting as experts for identifying their causes (Fig.1). 

Fig. 1 – Causes of deficiencies in buildings (Bureau Securitas, 1979) 

 

  

A. General causes of deficiencies B. Specific causes of Design-related deficiencies 

Two of the main findings of this report can be highlighted as: i. The identification of 
Design with a level of responsibility same as Execution for failures in buildings; 
ii. Almost 2/3 of the Design-related deficiencies were tracked back to flawed detailing. 

Another research, conducted in the Chalmers University of Technology (Josephson and 
Hammarlund, 1999), refers a summary of several studies and shows similar conclusions 
(ranges of results shown in Fig.2). One relevant aspect is the fact that the largest part of 
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design-related defects becomes apparent essentially after the Production stage, that is, 
when the building begins to operate and its elements begin to be endure the stresses and 
are asked to fulfil the requirements for which they were thought for. 

A more recent study presents the causes at origin of specific types of defects and, again, 
Design takes the largest part of responsibility for almost all the investigated construction 
elements (Fig. 3, Chong and Low, 2005). A significant number of other research papers 
over this matter can be found and are cited in the references mentioned above. If 
comparing with the Bureau Securitas report, it is a fact that most of them were only able 
to study much smaller samples, sometimes also bound to CI environments with specific 
features or even focused on particular types of defects or failures.  

Fig. 2 – Origin of defects in buildings as 

% of total defect cost (based on 

Josephson and Hammarlund, 1999) 

 

Fig. 3 – Root causes of defects at 

Occupancy stage (based on Chong and 

Low, 2005) 

 
 

Whichever limitations may have existed, the overwhelming majority of the investigations 
agrees in identifying Design as being at the basis of failures or defects patent in buildings, 
with a share at times higher than 50%.  

Before closing this section it is important to draw the attention to a fact: the 
investigations over this issue refer to “defects” or “failures” that can be visually 

perceived as construction flaws – cracks, moisture, equipment failure, peeling of finishes, 
etc. Other type of failures, related to the inability of the designed spaces to fulfil 
adequately the purposes for which they were intended, are not represented in these 
researches. This is a relevant consideration as buildings are built for people to use in a 
regular basis; unlike a bridge, which is made for a specific and very well defined purpose 
– for people to get to the other side, a single objective fulfilled in a matter of seconds or 
minutes and from time to time – the people who use a building do it for continuous and 
long periods of time, to develop a multitude of different tasks in which also diverse ways 
are possible. A poorly organized room distribution in a home may constrain the living of 
a family for years and is not so easily solved as, for instance, a rain leakage. But it does 
not show as “construction defect” in most researches. 



334 
 

3. DESIGN QUALITY EVALUATION METHODS 

Notwithstanding the situation pictured previously, the fact is that comprehensive Design 
Quality Evaluation Methods (DQEM) are hard to find and, the existing ones, relatively 
unknown to both the professionals and the public. Here, DQEM are considered as 
organised procedures that grade the efficiency of a set of design options, according to an 
established framework of analysis. Some of these methods have a tree-like structure as 
shown in Fig.4, where general concepts are subsequently divided into more specific ones 
until a list of evaluation criteria is reached; an evaluation criterion is a grading process 
that allows that a measurable item – i.e. Total Energy Consumption in Winter or Area of 
a Bedroom - or observed situation – i.e. Type of wall finish in bathrooms or “L” shaped 

Living Room – may be compared to a scale of pre-defined solutions each associated with 
a corresponding quality performance mark level. 

The DQEMs developed under this framework allow that the marks obtained at Evaluation 
Criteria level are combined through weights given to each criterion and provide a mark 
for the Global Criterion one level above; this can be extended through each level, leading 
to partial marks and an inclusive quality mark for the global design. This approach helps 
the designers to be aware of unbalanced quality levels and to identify the areas or 
components more suitable to a reanalysis, for instance when facing budget restrictions. 

Fig. 4 – General framework of a Design Quality Evaluation Method (based on 

Moreira da Costa, 1995) 

 

 

This Tree-structure is followed by some of the identified DQEM: (i) Système 
d’évaluation de logements SEL (Office Fédéral du Logement OFL, 2000) and (ii) 
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MC_FEUP (Moreira da Costa, 1995). The French strategy, leaded by Association 
Qualitel (CERQUAL, 2013 and 2014a), is somewhat different as it doesn’t follow a 

hierarchy as shown above but, instead, defines a Series of particular Technical Areas and 
corresponding Global/Evaluation Criteria which marks are then combined according to 
predefined rules (i.e. global mark blocked at lower level if any criteria is below medium 
level). In this case, the identification of the distribution of quality levels is less direct. In 
what concerns the British Housing Quality Indicators HQI (NAHA, 2008), both types of 
structure can be found. In Table 1 it is possible to see the main characteristics of these 
DQEM. 

As it is apparent, all of these DQEM focus on housing buildings. This is not surprising, 
since a home is, most probably, one of the more complex units to design and build. Not 
only the recipient most of the times is unknown besides a general profile, but also it 
concerns a building unit that may have to adapt to the natural age evolution of the users 
(and consequent change in the ways the home is used, relevant in markets where the 
purchase of residence is preferred), and the designed technical solutions and materials 
ought to provide comfort but also be durable and reliable enough to ensure that 
maintenance can be done within acceptable intrusion in the household. 

The attention to the Environmental Sustainability of Building Projects has also lead to 
other DQEM, an area where the following may be referred: (i) BREEAM (BRE Global 
Ltd, 2012), (ii) LEED (USGBC, 2015), (iii) HQE (CERQUAL, 2014b), (iv) LiderA 
(Pinheiro, 2011) and SBTool (iiSBE, 2012). An overview is shown in Table 2. 

Table 1 – Overview of Design Quality Evaluation Methods – New and existing housing 
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Table 2 – Overview of Evaluation Methods for Environmental Sustainability of Building 

Projects  

 

It should be referred that besides its use for obtaining the qualification label which may 
be associated with the DQEM, they may also be used as an internal quality control tool 
for the involved designers. In fact, the evolution to digital and the internet has presented 
designers with the possibility of choosing among many more options than it was possible 
just a few years ago. In the times of mostly hand-produced output and when the access to 
technical data relied on printed catalogues collected in offices, designers had to decide 
which options to follow based mostly on their vision, experience, instinct and available 
references. To test different spatial layouts, structural models or combination of finishes 
had to be made under a reasonable scope and depth as producing the drawings and bills 
of quantities needed for comparing them was a rather time-consuming task. As for new 
materials or systems, if specifications and details had yet to make its way to the office’s 

archive, they were as good as inexistent. 

Nowadays, software and digital models allow that this exploration of possibilities can be 
made much quicker and more extensively. Different but suitable room arrangements can 
be looked at side by side and an evaluation of, for instance, each one’s ratio of 
useful/gross areas, can be performed in a few minutes. In the same way, several 
slab/beam/column frame models can be analysed under the points of view of architectural 
impact vs. cost vs. constructability, so that a balanced decision can be reached concerning 
the structural solution. The increasing number of expertise involved in design and the 
also increasing complexity of making a sound decision in regard to the wide available 
data makes the use of DQEM an important checking and control tool for an efficient and 
highly performant output of the design stage. 
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4. DEVELOPING CLIENT-AS-USER FOCUSED INFORMATION 

The Construction Industry has suffered from a poor public image for a long time. Some 
of the reasons that may help to understand this situation have been discussed widely and 
under diverse perspectives (Baldry, 1997; Rameezdeen, 2007; Wilkinson, 2014); 
nevertheless, still no substantial change is perceived, not only in what concerns the views 
of the industry’s customers but also in the consequences for CI “… companies’ abilities 

to recruit and retain the best talent.” (HMG, 2013). 

Virtually all of the DQEM previously referred have stated a goal of providing laypersons 
with information useful for making a more sound decision when buying or renting a 
home. But it seems obvious that this intention has yet to infiltrate through the technical 
layers of actors in the industry and reach the average consumer/user. In fact, even in the 
cases where specific quality labels claim a large dissemination in the housing market 
(Qualitel/CERQUAL being the most impressive case), it is rather unusual to find 
marketing by housing promoters referring the quality grade that was obtained by a project 
and/or its units under a scheme or, if so (i.e. the case of some Environmental 
Sustainability labels), are presented at such a macro level that make it hard for the final 
user to acknowledge it as relevant information. It can be said that, although many of these 
labels are achieving their objective of improving building quality, one can consider that 
CI keeps on being an industry where the Client-as-User finds it increasingly difficult to 
understand the various components that should be taken into consideration so that a 
balanced decision is made and, when presented, they concern just a few topics and leave 
out the major part of those components. 

A good example is the now European-widespread Energy Performance Certificate (EPC) 
for buildings (see http://www.dfpni.gov.uk/sale rent epb leaflet.pdf for the British case), the 
outcome of a detailed and complex evaluation of the various parts that influence the 
anticipated cost of energy a user can expect to have to deal with. When looking at an EPC 
one may identify two contrasting features: (i) an unquestionably important characteristic 
of a building unit is presented in a simple and intuitive way for most people, similar to 
what has been around for a while in household appliances; (ii) on the other hand, this 
information is an isolated item as no other performance or quality ratings are usually 
provided for users in the same way. Making again a parallel to everyday life, the situation 
above is similar to asking a customer to decide on which car to buy based just on price, 
fuel consumption and an overall outside look. 

It will be also appropriate to reflect on this matter of user information in the housing 
market under the view of what, in recent times, have been the changes of perception and 
of concern for the common citizen in many of their day-to-day routines. For instance, 
most people have begun to be more attentive to what they eat, to take more care with the 
contents of food, to do more exercise, in an effort to try to lead more healthy lives. The 
food industry has responded by including more detailed information in the packages and 
nowadays one can find shelves upon shelves of different types of offers with easy to 
understand data so that each one can choose what considers as the best for him/her. 
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This extends to one of the most repeated word in the news of today: Sustainability. 
Electric cars, green spaces, recycling, re-usable packaging are just a few of the issues that 
obtain increased attention from most people and, in many cases, cause radical changes of 
attitude in their daily lives. During a recent interview featuring USA President Barack 
Obama and naturalist Sir David Attenborough (available at 
https://www.youtube.com/watch?v=NZtJ2ZGyvBI), Sir David mentioned that “…more than 50% 

of people in the world are urbanized…”, that is, live in urban areas. As residential 

buildings account for the largest share of all types of buildings, it is possible to say that 
the new conscience and consequent demand of consumers towards more long-lasting and 
sustainable practices and lifestyle could be reflected more deeply in the construction 
industry if information was provided in a more direct and understandable-by-all way. 

This will require a change of attitude by promoters, surely, but it begins on the design 
board. The way DQEM have been developed has, unquestionably, a technical purpose, as 
a tool for helping designers to choose between the available options and to balance wisely 
the expected compromises yielding from a full-expertise global design. Nevertheless, an 
important share of the evaluation criteria included in these methods relates directly to 
aspects that are relevant for the choosing of users among the market offers; but, even so, 
the way these issues are referred in the original formulation of the methods are difficult to 
grasp by non-specialists. 

Yielding from this, the transposition of the technical model of many DQEM to a Client-
as-User oriented information is a step not overly complex and that may induce some 
much needed change in the way the CI relates to its customers and is perceived by public 
opinion. A tentative model of such a procedure is presented in Fig. 5, using as example a 
list of evaluation criteria extracted from several of the DQEM referred above. 

5. CONCLUSIONS AND RECOMMENDATIONS 

Sometimes, a good design can end up in a poor building; on the other hand, it is also 
reasonable to say that a bad design never leads to a good building. 

Design is at the core of any successful construction project and, in particular for 
residential buildings, taking into account the impact on the economic and way of life 
aspects of families, the CI should consider as fundamental the provision of useful and 
easily understandable information so that purchase or renting decisions may be done as 
consciously as possible. 

In several countries, in particular the ones where CI is having a difficult time, many 
design consulting practices are facing fierce competition, where fees are often the major 
factor in a successful bid for work and the quality of this – as perceived by the final user 
– is irrelevant in the process. The use of Design Quality Evaluation Methods may be an 
effective approach to allow the more efficient and capable designers to objectively show 
the result of their higher expertise to their direct clients; in parallel, by using these 
methods and providing the transposition to Client-as-User-oriented information, an asset 
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for standing out in the market is given to the Client-as-Promoter and, at the same time, an 
improved image of the industry can be fostered. 

The CI is frequently in the crosshairs of media and general public attention for all the 
wrong reasons. It deals with large sums of money, it is often used as political weapon, 
technical jargon is used profusely irrespective of the situations or involved parties; 
transparency, innovation and consumer awareness are hardly words that come to mind 
when speaking about CI. 

Fig. 5 – Example of transposition of DQEM Criteria to Client-as-User-oriented 

information (based on the DQEM in Tables 1 and 2) 
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The tools for beginning a change in these matters already exist and can be used without 
requiring a great deal of effort. It will depend on the motivation and willingness of 
designers and direct clients to alter their attitude as seen by the market but, as it can be 
found in many other industries, it is also important to realize that the ones that stand 
out and make a difference are the ones who decided to do something new instead of 
just going with the pack. Clients-as-Users are increasingly more discerning and able to 
make their own decisions in all sorts of market offerings. In many other industries – IT 
probably at the forefront – it is costumer-driven demand that fosters innovation and 
growth. It is up to the CI to rise to the challenge and contribute so that Clients, and not 
only the ones who are familiar about the construction process (Egan et al, 1998), 
become more knowledgeable and demanding. 

6. REFERENCES 

· BALDRY, D. (1997) The image of construction and its influence upon clients, participants, 
and consumers. In: Stephenson, P (Ed.), 13th Annual ARCOM Conference, Vol. 1, p. 52-61, 
ARCOM, Cambridge, UK. Available from: http://www.arcom.ac.uk/ 

· BRE GLOBAL (2012) BREEAM International New Construction. Technical Manual. 
BRE, Watford, UK. Available from: http://www.breeam.org/  

· BUREAU SECURITAS (1979) Statistical Study of 10000 failure reports (in French). Annales 
de L’Institut Technique du Bâtiment et des Travaux Publics, nº 378, Paris, France. 

· CERQUAL (2013) The certifications of existing housing. Housing Patrimony. Housing 
Patrimony & Environment Edition 2011 (in French). Association Qualitel, Paris, France.  
Available from: http://www.qualite-logement.org/  

· CERQUAL (2014a) The certifications of new housing. Qualitel. Housing & Environment 
Edition 2012 (in French). Association Qualitel, Paris, France.  Available from: 
http://www.qualite-logement.org/  

· CERQUAL (2014b) The certifications of new housing. NF Housing and NF Housing High 
Environmental Quality. Technical Reference v9.0 (in French). Association Qualitel, Paris, 
France.  Available from: http://www.qualite-logement.org/  

· CHONG, W.-K. and LOW, S.-P. (2005) Assessment of Defects at Construction and 
Occupancy Stages. Journal of Performance of Constructed Facilities, Vol. 19, p. 283-289, 
ASCE, USA. Available from: http://ascelibrary.org/  

· EGAN, J. et al (1998) Rethinking Construction: The Report of the Construction Task 
Force.. DETR, London, UK. Available from: <http://constructingexcellence.org.uk/>  

· HM GOVERNMENT (2013) Construction 2025 p. 40-43. Available from: 
https://www.gov.uk/government/uploads/  

· INTERNATIONAL INITIATIVE FOR A SUSTAINABLE BUILT ENVIRONMENT (2012) 
SBTool 2012. iiSBE, Ottawa, Canada. Available from: http://www.iisbe.org/node/140  

· JOSEPHSON, P.-E. and HAMMARLUND, Y. (1999) The causes and costs of defects in 
construction - A study of seven building projects. Automation in Construction, Vol. 8, nº 6, p. 
681–687, Elsevier, UK. Available from: http://www.sciencedirect.com/  

· MOREIRA DA COSTA, J. (1995) Design Quality Evaluation Methods for Housing 
Buildings (in Portuguese). PhD Thesis, FEUP, Porto, Portugal. Available from: 
http://repositorio-aberto.up.pt/  

· OFFICE FÉDÉRAL DU LOGEMENT (2000) System of Housing Evaluation SEL Edition 
2000 (in French). Bulletin du logement, Vol. 69, OFL, Granges, Switzerland. Available from:  
http://www.bwo.admin.ch/dokumentation/  



341 
 

· PINHEIRO, M. (2011) LiderA. Voluntary System for the Sustainability of Built 
Environments. LiderA, DEC/IST, Lisbon, Portugal. Available from: 
http://www.lidera.info/resources/ LiderA V2.00c1%20sumario ingles.pdf  

· RAMEEDZDEEN, R. (2007) Image of the construction industry. In: Sexton, M et al (Ed) 
CIB Report – Publication 313: Revaluing Construction, CIB, Rotterdam, The Netherlands, p. 
77-87. Available from: http://site.cibworld.nl/dl/publications/CIB313.pdf  

· THE NATIONAL AFFORDABLE HOMES AGENCY (2008) Housing Quality Indicators 
(HQI) Form. HCA, London, UK. Available from: https://www.gov.uk/  

· US GREEN BUILDING COUNCIL (2015) LEED v4 for Building Design and 
Construction. USGBC, Washington DC, USA. Available from: http://www.usgbc.org/leed#v4  

· WILKINSON, P. (2014) Construction and Property. In: #PR2015, CIPR, 
London, UK, p. 16. Available from: http://www.cipr.co.uk/  

· WOLSTENHOLME, A. et al (2009) Never Waste a Good Crisis. Constructing Excellence, 
London, UK. Available from: <http://constructingexcellence.org.uk>  

· All online References Accessed 2015.07.27 
  














