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ABSTRACT

Whilst much anecdotal evidence exists about alleged construction deficiencies with the external fabric of
residential buildings built in New Zealand since the introduction of the national Building Code in 1992, there
have been few attempts to record systematically and objectively the extent or frequency of such inadequacies.
This paper will outline a research proposal instigated by the author and funded through the New Zealand
Building Industry Authority.  The research is designed to 'test' or measure the degree of compliance achieved by
the external fabric of residential scaled buildings against the performance objectives outlined in the New Zealand
Building Code relating to Durability (B2) and External Moisture (E2).  The research will feature architecture
students as active participants and will use as data 'pre-purchase' reports made available to the author by Prendos
Ltd, a major Building Surveying and Consultancy firm.

The first section of the paper will identify the common methods by which building performance deficiencies are
presently brought to the public arena and explore the difficulties facing researchers and research agencies
attempting to source and quantify building performance.  The second part of the paper will describe how the
proposed research project hopes to overcome such difficulties. It will outline the extent of student participation in
the research and define the advantages and limitations such participation may bring.

BACKGROUND

The implementation of the national building code in
1992 was designed to rationalize the procurement of
building consents in New Zealand and move away
from the hitherto seemingly random variations to by-
laws effecting consents and construction invoked over
time by the various regional bodies (TA's) charged
with implementing them.  To a large extent that
appears to have worked. The adoption of this
performance based code has, suggests an Internal

Affairs working paper (1999), brought a consistency
of interpretation to the Territorial Authorities engaged
with the building consent process. At another level, the
implementation of an accreditation process, a process
instigated by the new code, has encouraged
manufacturers of building materials and products to
upgrade the quality of their products. The
accreditation of a material or product by an approved
agency under the building act, a rigorous and
expensive process, entitles it, within the parameters
given by the accreditation, to be used with confidence
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by the using public.  So, on the one hand a streamlined
bureaucracy that promotes certainty and consistency in
its dealings with the construction industry, and on the
other hand, a range of products thoroughly tested and
approved for use, backed up with detailed literature
outlining and specifying conditions and limitations of
use.

Why then, given the reforms outlined above, and in
spite of ongoing efforts by many in the industry to
promote information, education and training, is there
continued anecdotal evidence voiced through industry
forums and elsewhere that suggests the problem of
water penetration through the building fabric in New
Zealand domestic scaled buildings in recent times is
becoming more acute. Suggest Cooney (1999), "One
of the single largest failings of buildings is that many
fail to keep the weather out - in short, they leak.” Such
is the extent of the problem, suggests Cooney (2000),
that "the public...are losing confidence in the industry's
ability to consistently produce weathertight buildings."

Information obtained from discussions with
representatives of the major industry groups by the
Building Research Association of New Zealand
(BRANZ) and summarized at a May 2000 Claddings
Institute Conference on Weathertighness suggest a
variety of reasons for this continuing problem. The
five opinions that had a high degree of cross-industry
support were:

• Inadequately trained people across the whole
spectrum of the building industry.

• A lack of care from an industry driven by a price
competitive design and contracting environment.

• Inadequacies in the preparation of plans and
specifications.

• A lack of supervision and ownership within the
project by any one group

• An over reliance on sealant to solve
weatherproofing details.

New Zealand’s Timber Heritage

To the above can be added another reason, less
recognized but equally pertinent: the slow “take-up”
and understanding of new technologies associated with
a sudden increase in popularity and use of "new"
materials in the domestic market in the 1980s. New
Zealand has, from the beginnings of colonization in

the early 19th century up till the last twenty years,
built its residential buildings predominantly in wood.
The long tradition of lapped timber cladding, and the
long service of the New Zealand Forest Service’s
research into the performance of timber and timber
products, made it hardly surprising that the wealth of
construction knowledge and techniques associated
with the performance of timber claddings had a flow-
on effect in determining the quality of the finished
product. Contractors, supervisors, architects, even the
general public, knew the characteristics and foibles of
the timber product intimately and shared an instinctive
appreciation for the advantages and limitations of the
timber weatherboard as a cladding material.

The demise of this material as cladding over the last
20 years has been matched by the rapid introduction of
other, less traditional, materials into mainstream
building activity. The increased popularity of jointless
(monolithic) systems such as stucco plaster, or flush-
jointed, rigid sheet systems such as EIFS board and
textured fibre cement, have seen them grow from a
relatively low base in the 1980s to cover an estimated
50% of built domestic dwellings in the year to
September 1998 (O'Sullivan 2000). Preliminary
figures from this current research project confirm this
trend (Figure 1).

Figure 1: Stucco, EIFS and Textured Fibre Cement
Use Prior and Since 1980.

The material technology and application skills
required to install these rigid materials are
significantly different from those needed to install the
humble and very forgiving weatherboard. Special
detailing and understanding is needed, for example, to
ensure these flush-jointed rigid sheet materials, or, in
the case of stucco plaster, a monolithic concrete sheet,
is attached to the wooden frame envelope in such a

5

26

96

74

0

20

40

60

80

100

120

Prior 1980 Since 1980

P
er

ce
n

ta
g

e 
%

Stucco,EIFS,TexFC

Other Claddings



155

way allows the frame to move and breathe without
cracking the exterior cladding material. The slow
"take-up" of the all sectors of the industry to the
design and installation challenges posed by the rapid
use of these new technologies in an aggressive New
Zealand coastal climate suggests to the writer a further
underlying reason for the continued under
performance of the industry in the area of
weathertightness.

The lack of research data

Unfortunately, the opinion expressed above is merely
informed conjecture, useful but not particularly
convincing in persuading industry authorities to
become proactive in this area. Likewise, the points
summarized by Cooney (2000) in the BRANZ paper
and outlined above, were the outcome of discussions
with a number of representatives within the various
industry groups. While they have a certain inherent
value as qualitative research, given the persons whose
opinions were expressed are intimately involved in the
day to day running of their respective sectors, they
were not an outcome from any large scale market
survey, statistical analysis, wholesale monitored site
investigation or any other impartial research activity.
This for the simple reason that, in the field of building
defects analysis, such independent research
information across industry groups in the main does
not exist.

The difficulty in obtaining this information has to do
with the nature of the information itself. A "defect" or
omission on a building site is not something that any
particular person or industry body is particular proud
about or wishes to discuss. There is a whiff of failure,
however faint, about the fact, for example, that water
is getting in where it shouldn't. The contractor, faced
with evidence from the owner or architect that the
defect is their or their sub-contractors responsibility,
will, in the normal course of events, fix the problem as
best and as economically as possible. The architect or
engineer, faced with a similar scenario, may argue the
point, decline responsibility, attempt to shift the
burden to others or engage in any other deflecting
strategy. They (or their insurance company) will in the
end however, if it is their fault, arrange to have the
defect remedied. If the building has been procured by
some other means, such as a labour-only contract, or
through a developer, or from a previous occupant, the
current owner's remedies remain the same. They are to
both to seek the person responsible and invite them to
fix it, employ someone else to fix it, ignore the
problem, or attempt to fix it themselves. The common
feature, with the exception of a few extreme cases

where the aggrieved party may seek media publicity, it
that the problem will be remedied without a lot of
people, let alone any national agency, knowing about
it.

In the absence of any detailed database covering
building defects, the response time of the industry to
signals that not all is well is at best diffused and
delayed. Eventually, as seems to be happening now in
New Zealand, an industry body such as the Claddings
Institute may initiated a conference to air concerns
brought to its attention by individual members. The
message, if loud enough, filters through to the
Building Research Association and research and
appropriate remedial initiatives are organized.
Potentially, should nothing happen, matters could
reach an extreme situation similar to that reached in
British Columbia, where a Commission of Inquiry was
deemed necessary to help restore public confidence in
the domestic housing market. There, suggests the
Commission, "Building envelopes are failing because
litres of water are entering the wall from outside
through poorly-designed roofs, balconies, and
windows; because of badly constructed joints, missing
flashings, appropriately-lapped building paper, and
thinly-applied stucco." (Barrett 2000,vi) The failure of
the building process, building science issues, an
overheated housing market and a poorly-interpreted
building code, suggest the Commission, has led to “..a
disintegration in the quality of residential construction
in BC." (Barrett 2000,v)

Cooney (2000, 5) suggests a four pronged approach in
arresting what he perceives is a substantive issue.

• “Educate everyone involved on the principles of
rain water entry and how to achieve
weathertightness. Include this aspect of building
performance in all related training and educational
schemes.

• Encourage standard junction details readily
available for inclusion in plans and specifications,
and otherwise include more weatherproofing
details in plans and specifications or referenced
documents.

• Provide more information about the nature and
extent of the problems, the remedies and costs so
that everyone involved, including owners and
developers, appreciate what is takes to produce a
weathertight building, and in particular what it
costs to fix when not done correctly.
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• Encourage building officials and certifiers to be
more vigilant at buildng consent and construction
stage.”

The area of research covered by the second part of this
paper falls into the third category of Cooney's
recommendations. It attempts to bridge the gap
between a perception that something is not right,
formed by the informed opinions of a few, and the
reality informed by quantitative analysis of data
associated with building and building defects.

STUDENT RESEARCH INTO
BUILDING FABRIC DEFICIENCIES.

Research Aim

The aim of the project is to establish a data base of
visible defects ranged against the age and cladding
type of the particular building with a view to
measuring compliance against the performance
objectives outlined in the New Zealand Building Code
relating to Durability (B2) and External Moisture (E2).
It is hoped the spread and type of defects will identify
particular areas of concern, if any, that the industry
should take cognizance of.  The data for the research,
in the form of pre-purchase reports suitably coded to
prevent identity of the building or owner, is being
supplied to the author by a prominent Building
Surveying and Consultancy firm, Prendos Ltd. The
reports number approximately 320 and refer to site
visits going back some three years. The research,
which is currently underway, is financially supported
to the sum of twelve thousand dollars by the Building
Industry Authority (BIA), the statutory body
responsible for the overall administration of the New
Zealand Building Code.

Pre-purchase Inspections

The difficulties around procuring information on
defects have already been canvassed. There are
however, moments in time when the owner of a
building will readily agree to an inspection of a
dwelling by a third party. One obvious occasion
occurs when a malfunction or defect in a building
causes physical damage, and rectification methods
include the inspection of that part of the dwelling by
an insurance assessor or their agent. The other instance
where permission is readily granted occurs when the
building is at a point of sale, and an owner agrees to an
inspection of the property by a third party, acting on
behalf of a potential purchaser.

Pre-purchase inspections, as they are commonly
referred to in New Zealand, offer the opportunity to
record the physical state of a building at a particular
moment in time. Normally arranged and paid for by
the purchaser or their solicitor, they are carried out by
professional building surveyors, architects, engineers
or constructors who inspect the property and convey
their assessment of its condition by way of inspection
report.

They are a visual inspection and as such are limited to
recording that which is visible and apparent. Their
obvious limitation from a research perspective is the
lack of destructive investigation and testing within the
inspection process, often necessary to establish the
underlying cause of any visible defect. They do
nevertheless offer an insight, superficial though it may
be, into the state of a building at any point in time.

Student Involvement in the Research Process

The offer to include students from the School of
Architecture in the research process has been accepted
by the BIA. Four students have been engaged to assist
with the project. Their role will consist of reading a
pre-determined number of pre-purchase reports
(varying from 50-70 each), analyzing the information,
collation of relevant data and transfer of data to
spreadsheet. The student’s role will conclude with a
specific report on an aspect of the research with time
and effort credited towards a "negotiated study"
elective, hence contributing towards the completion of
their degree.

Working with undergraduate students with a limited
background and experience of construction has
highlighted the need to provide a logical and easily
followed path towards a successful categorization of
defects. This assimilation into a workable spreadsheet
has been an evolving process, with several
modifications made to the initial worksheet following
feedback of sample reports. Close guidance has been
necessary in the initial stages to familiarize the
students with the terminology and type of defects
listed, this to ensure the information is correctly
slotted in the appropriate defect category within the
spreadsheet. It is hoped close attention to this aspect in
the initial stages will make moderation tasks easier.

The students have been encouraged to think of the
exterior cladding as a fabric or skin, stretched across
the exterior structural frame of the building. This skin
has penetrations through it, in the form of a window,
balcony, pipework, bracket or other. A defect or
omission may be identified as occurring within the
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penetration, (eg. cracked glass to a window) or at the
junction of the penetration with the skin (eg. omission
of head flashing to window). Failing that, the defect
may be associated with the “edge” of the skin (ie.
junction of roof to wall, or wall to ground) or with the
quality of the skin itself (eg. cracking to plaster within
wall).

In any of the above cases the question then asked is:
are there any visible signs in the report that suggest a
consequence of this defect or omission? Examples
would include leakage detected, high moisture levels
recorded, evidence of rust, decay, mould or
efflorescence on or in the material. This is categorized
under the heading of “consequences”. For any defect
or omission of course, there may, or may not, be any
visible consequences. In many cases the consequence
of a defect or omission may be observed without
necessarily identifying the cause. An example would
be water stain visible on the interior lining of a
exterior wall (a consequence) without the observer
knowing the source (ie. the defect) of the leak.

To summarize, the analysis pathway each student
moves along when considering each defect or
omission recorded in the pre-purchase report is as
follows:

1. Is the defect or omission noted within a
penetration, or does it occur at the junction of a
penetration and the skin?

2. If neither, is the defect or omission associated
with the edge of the skin?

3. If not, is the defect or omission associated with
the nature of the skin or fabric itself

4. Are there any visible signs apparent (ie.
consequences) as a result of this defect or
omission?

CONCLUSION

This research project marks a “first” for this new
School of Architecture in its attempts to attract
external funding for research purposes. Part of the
appeal to the Building Industry Authority in granting
the research proposal was the decision to include
undergraduate students in the research process.
Student participation was promoted as an opportunity
for the persons involved to gain first hand insight into
the workings of a building surveying firm and to
accelerate understanding of the important role

appropriate detailed design plays in the successful
conclusion of a building project.

Statistical consultants have been engaged to advise on
the make up of the final report, particularly the
statistical validity of any assumptions and correlation
made. The final analysis and report to the Building
Industry Authority by is due February 2001.
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