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Abstract

The Wood Processors & Manufacturers Association 
(WPMA) represents the majority of New Zealand’s 
wood product manufacturers and also manages the NZ 
Wood resource as the promotional and development 
programme to promote New Zealand forests and wood 
resources. NZ Wood is intended to become the centre 
of Timber Design Resources for New Zealand, along 
with sustained technical support, and is currently 
undertaking a programme of developing a suite of NZ 
Wood Design Guides. Industry collaboration on peer 
reviewed Design Guides is a very common approach 
as it means the content is viewed with a higher level 
of integrity and validity compared with proprietary 
industry Design Guides. This also means that pooled 
resources from the industry can be utilised for the 
benefit of all, and not just individual entities. 

Project overview

The recent trend towards multi-residential units 
(especially in Auckland), new WorkSafe requirements, 
and the push to enhance construction productivity 
are providing an ideal platform for the growth of New 
Zealand grown and manufactured timber products. 
Without the dissemination of new construction 
technology these buildings are likely to be built in 
traditional materials at traditional efficiency rates. 
This project looks to provide a targeted suite of Design 
Guides to developers, engineers, architects, quantity 
surveyors, building consent officials and other 
professionals to enable the uptake of the new breed of 
engineered wood products.

The WPMA, in conjunction with the Forest Growers 
Levy Trust (FGLT), Building Research Association of New 
Zealand (BRANZ), the Timber Industry Federation (TIF), 
the Timber Design Society (TDS) and Scion, represents 
the majority of New Zealand’s timber technical literature 
development. The WPMA manage the NZ Wood 
Design Guide website resource as the promotional and 
development programme to promote New Zealand 
forests and wood resources. The aim of this project is to 
develop useful, practical, understandable and enduring 
Design Guides for the timber industry, in particular to 
facilitate the specification and construction of wooden 
buildings that lie outside the scope of NZS 3604 (Light 
timber framing code), and to improve the speed and 
efficiency of building in timber. The Design Guides will 
be relevant to New Zealand Building Code requirements 
and industry approved practices. 

The Design Guides will deal with New Zealand 
manufactured products, including generic grades from 
the revised NZS 3603 (to be NZS AS 1720) and proprietary 

grades from New Zealand manufacturers. This project is 
required to update New Zealand’s aging Timber Design 
Guide (published by the New Zealand Timber Industry 
Federation in 2007, Figure 1), introduce the changes 
made in the update of NZS 3603 (Figure 2), and capture 
the recent advances in timber construction techniques 
and systems and the development of new engineered 
wood products. Currently, support literature for timber 
structures in New Zealand is fragmented and this project 
aims to bring a large series of core Design Guides together 
under one layout and independent promotional and 
education entity (i.e. NZ Wood).

Development of timber-focused Design Guides in 
New Zealand have typically happened in fragmented silos. 
The steering group for this project comprises the primary 
developers and publishers of Design Guides for timber and, 
as such, supports the opportunity for a comprehensive 
standardised set of ‘go to’ documents for the industry.

While the project timeframe for this work is three 
years, it is anticipated that during and after the course 
of Design Guide development updates and future 
Design Guides will be required. The structure of this 
development is a continuous improvement model 
where this process of creating and adapting them 
will continue in perpetuity. For the sake of this round 
of funding the Design Guides project has been ring-
fenced at three years. 

Industry collaboration on peer-reviewed Design 
Guides is a very common approach as it means the 
content is viewed with a higher level of integrity and 
validity compared with proprietary industry Design 
Guides. This also means that pooled resources from 
the industry can be utilised for the benefit of all, not 

Figure 1: (left) TIF Timber Design Guide

Figure 2: (right) NZS3603:1993
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just individual entities. Currently there are around 50 
(and this is expected to grow to over 300) professional 
services entities and ‘subject matter experts’ who are 
supporting the development of the Design Guides in 
working groups. These working groups supply industry 
advice and peer reviews as the projects move forward.

Market demand
Market demand for Design Guides has been 

identified through market research by Dr David Evison 
(University of Canterbury), the BRANZ Industry Needs 
Survey (October 2016), a report by Dr Mark Smith 
(former Chief Executive of the CHH Fibregen R&D group) 
commissioned by WPMA, and surveys of members from 
the TDS. Dr Evison states in his conclusion that, ‘The 
updating of the New Zealand timber design standard 
and supporting documentation was consistently seen as 
a very high priority by those surveyed.’

The Top 10 areas of importance that the BRANZ 
Industry Needs Survey identified is shown in Figure 3. 
The Design Guides aim to contribute to most of these 
identified areas with up-to-date information. 

Dr Smith’s report discussed the Australian 
experience of developing and using Timber Design 
Guides (see www.woodsolutions.com.au), and tested 
the findings on New Zealand market participants. 
He stated, ‘Interviews by the author with specifiers 
and construction companies in New Zealand have 
indicated that these documents are definitely required 
to provide further clarity around any decision process 
to build apartments and larger non-residential 
buildings in timber.’

The TDS has held a number of meetings to facilitate 
the uptake of timber as a construction material. Key 

points raised that need addressing include promotion 
to developers, educating the education system, and 
developing a project team to facilitate content creation. 
Inclusion of case studies and details of quantity 
surveying of timber buildings are keys to success.

Timber’s demand as a building material

For the last 10 years the New Zealand construction 
industry has experienced strong demand and growth, 
albeit in a competitive market that has seen the demise 
of several major building and construction companies. 
Following the rebuild in Christchurch, the slowing of 
immigration and the tightening of lending rules, the 
non-residential and residential construction markets 
are forecast to slow after 2019 (Figure 4). The number of 
residential dwellings consented grew in 2019 to 33,000. 
Building homes is forecast to reach 35,000 annually by 
2020. 

Timber is the main material used for detached 
residential house framing in New Zealand, with typically 
95% of houses built using a timber frame (Figure 5). The 
size of the residential market for structural timber is 
estimated at 450,000 m3 per annum, which equates to 
approximately 14 m3 of structural timber per house. 
There have been small inroads of other building 
materials such as steel frames, but they have only 
achieved a minor market share. Of particular interest 
is the increase in multi-unit consents and they are 
expected to increase from 32% to 38% (Figure 6). 
These are replacing traditional detached houses, often 
using a lower percentage of timber frames. As urban 
densification increases, the timber industry needs to 
review how it approaches this market to remain a viable 
alternative and preferred material of choice.
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Figure 3: Top 10 areas ranked as most important to have up-to-date accurate information, by group. BRANZ Industry Needs Survey – 
October 2016. Source: BRANZ
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Figure 4: All construction nationally – by value. Source: BRANZ/Pacifecon

Figure 5: Detached housing structural frame market share. Source: BRANZ Quarterly Material Survey
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Figure 6: Dwelling units consented nationally. Source: BRANZ
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Of the multi-unit consents, growth in apartments, 
townhouses, flats and units is increasing, while 
retirement homes have stabilised and detached houses, 
as a percentage, have declined (Figure 7). We know that 
demand is currently exceeding supply of houses in New 
Zealand, and that both supply and demand for housing 

types are changing. While the NZ Wood Design Guides 
will not completely solve the supply issue, they can 
help to supply more and better housing through better 
design and manufacturing processes. They will also 
cover other aspects of building such as sustainability, 
densification, seismic resilience and new housing types. 
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Figure 7: New dwellings consented – by building type. Source: Statistics NZ
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Figure 8: Non-residential building activity nationally. Source: BRANZ/Pacifecon

Figure 9: Value of non-residential building consents. Source: Statistics NZ
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Non-residential building activity is currently 
trending at around $8 billion per annum and is forecast 
to dip slightly in the coming years (Figure 8). Of the 
non-residential buildings, shops, social venues, storage, 
factories and farm buildings have been trending up 
over the last three years, while decreases in education, 
offices and health care buildings are recorded (Figure 9). 

The main structure material market share for non-
residential buildings is shown in Figure 10. Timber has 
fluctuated between 10–20% of market share over the last 
10 years, while concrete decreased significantly and steel 
rose substantially over the same period. It is likely that 
concrete’s structural performance in the Christchurch 
earthquakes has caused its reduction in market share. 
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This graph shows that timber structures, which perform 
well in earthquakes, have not significantly capitalised in 
the recent rebuild in Christchurch or made significant 
advancements compared to steel.

The market opportunity for timber in non-
residential buildings is substantial. Currently, the value 
of non-residential buildings to the timber supply chain 
is $136 million based on the assumption in Table 1. 
For every 1% change in market share the timber supply 
chain can add or lose $8 million. For example, if the 
market share of timber as the primary material doubles, 
then the value of the market becomes $317 million, 
more than double the current return. 

Another opportunity for timber in buildings is 
by increasing the percentage of timber products in a 
building. It is currently estimated that the value of the 
structural timber in a non-residential building is 10%. 
If the value of structural and non-structural products is 
changed by 1%, this is equivalent to $13.6 million.

Table 1: Non-residential structural timber market share potential 
($000,000)

2018 Market 
share is 

20%

Market 
share is 

33%

Non-residential buildings new 
build value

$8,000 $8,000 $8,000

Percentage of non-res timber 
buildings

17% 20% 33%

Value of non-res timber 
buildings

$1,360 $1,600 $2,640

Percentage of timber products 
within non-res buildings

10% 10% 12%

Value of timber products 
within non-res buildings

$136 $160 $317

Manufacturing industry evolution
Currently there is a timber ‘revolution’ taking 

place on a global scale. Timber is the ‘go to’ product 
for environmental conscious developers and mid-rise 
buildings in North America and Europe. New engineered 
wood products and systems are being developed and 
some are on a rapid grow path (Figure 11). Design Guides 

form the pathway for standardisation and dissemination 
of common knowledge across the industry, making 
efficient solutions for the industry to adopt and build on.

The advent of modern adhesives and digital 
machinery has allowed the development of new 
building materials using timber as a resource. New 
engineered materials such as laminated veneer lumber 
(LVL) and cross laminated timber (CLT) allow specifiers 
to design larger, more efficient structures with more 
confidence in material properties (more confidence in 
the properties means more efficient use of the material). 
As technologies and capabilities grow, it is expected 
that new products will become available that will help 
develop even higher and more complex structures. 

Three increasingly common products are being 
seen as the predominant drivers of new growth in 
commercial and medium-density housing projects:

1. LVL is a veneer-based product, where veneers are 
laminated parallel to the grain in pre-determined 
built-up billets, often longer than the trees from which 
they are made from. The laminating process disperses 
any localised weaknesses and creates a high-strength, 
low-variability beam material in large section sizes.

2. CLT is a structural panel product where sawn timber 
boards are laminated in layers perpendicular to 
each other, creating a large stable panel that can 
be cut to a job-specific size and shapes. The mass of 
timber acts as the structure, as well as potentially an 
interior lining, and has inherent fire resistance and 
thermal insulating and thermal mass properties.

3. Cassette panels, referred to as engineered systems in 
Figure 11, is an emerging technology where composite 
panels are manufactured into walls, roofs and floors 
ready to assemble on-site. These new systems move 
the labour component of a building system from 
the job site and into a factory environment where 
quality and safety can be enhanced.

Manufacturers of timber products want 
standardisation of design and specifications that meet the 
capabilities of their machinery. Several Design Guides aim 
to directly address this by standardising prefabrication, 
timber systems and connections for a new generation 
of timber buildings. Engineers, architects and specifiers 
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Figure 10: Non-residential main structure market share. Source: BRANZ SR331 (2015)
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have consistently stated that the timber literature is 
behind that of both steel and concrete. This is a leading 
cause of timber products not being specified because of a 
lack of confidence in the current information. 

In New Zealand, the performance of certain building 
systems has been fraught with issues, especially to do 
with this country’s seismic activity. Materials that have 
high mass (such as concrete) typically performed poorly 
in recent earthquakes, while lightweight materials (like 
timber) performed better. The building system life-cycle 
in Figure 12 shows a perception that has turned into 
reality in regions such as Canterbury that have recently 
undergone seismic events.

Timber systems have been undergoing a rapid 
evolution in the last 10 years with the development 
and introduction of systems such as mass customised 
timber components, and panelisation systems, currently 
experiencing growth. Many timber fabricators have 
invested in CNC technology to allow them to increase 

their productivity, accuracy and repeatability in off-site 
construction. As the building industry trends towards 
off-site fabrication, complete building pods and hybrid 
structures are expected to become the norm. Hybrid 
structures utilise the best material in the best application 
throughout a building, optimising design, resources and 
construction. At present, timber has the opportunity to 
grow its market share as technology allows the combination 
of materials to be combined in more innovative ways.

As well as the developments mentioned above, 
there is an awareness of the need to move away from 
the energy intensive, CO2 producing, building materials 
which make up most of the current non-residential 
construction (steel and concrete). Timber, even in its 
most manufactured forms, performs a net sequestration 
of carbon. To go hand-in-hand with the NZ Wood 
Design Guides, WPMA is producing an Environmental 
Product Declaration for sawn timber, finger-jointed 
timber, glue laminated timber and CLT. This will 

Figure 11: Engineered wood products life-cycle. Source: United States Forest Service
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enable developers and designers to fully predict the 
environmental impacts of their wooden buildings, and 
compare these to buildings made of other materials.

Design Guides topics summary

There are currently 15 Design Guides under 
development, with a total of 57 being planned (see 
Table 2 for the Design Guides road map). The most 
sought after Design Guides are being developed first 
and those that just need updating of older literature will 
be developed later. Figures 13 and 14 show the covers 
of the first two Design Guides produced and these are 
available on a new website that has been created to host 
them (https://nzwooddesignguides.wpma.org.nz).

The Design Guides are to be developed in subject 
chapters and available in a downloadable PDF format 
(and able to be emailed) for free. For those who want a 
hard copy a binder file with all chapters of the Design 
Guide will be available. The Design Guides will be 
succinct and practical in their written language and be 
approximately 30 pages in length. The format of the 
Design Guides will be developed with the authors to 
suit the subject, and will be written in a systematic way, 
with parts of them being able to be extracted so they 
can be easily added to design specifications. 

Promotions and dissemination of information

Promotion of the Design Guides is critical to 
the success of the project, so a marketing plan has 
been developed to coordinate the dissemination of 
information. The primary target is industry practitioners 
followed by tertiary and trade education providers. The 
intention of the Design Guides is to position them as 
‘Acceptable Solutions’ in the building consent process. 
This has many advantages for the timber industry as 
it provides a pathway to update and disseminate new 
technology much faster than traditional standards. The 
Design Guides are written in a way so as to complement 
and not compete with standards. 

The Design Guides are also intended to be used 
for Continuing Professional Development (CPD) for 
industry practitioners such as architects and engineers. 
Currently associations are being developed with the 
following societies: the NZ Institute of Architects (NZIA), 
Architectural Designers New Zealand (ADNZ), Engineers 
NZ, Wood Works, PrefabNZ, Timber Design Society, 
Structural Engineering Society of New Zealand (SESOC), 
New Zealand Institute of Quantity Surveyors (NZIQS), 
Building Officials Institute of New Zealand (BOINZ) and 
others. The intention is for subject matter experts to 
teach new industry developed intellectual property (IP) 
in a timely and up-to-date way, so as to keep professionals 
fully up to speed with industry developments.

Development has begun on full NZ Qualifications 
Authority (NZQA) accreditation of ‘Wood-based 
unit standards’ that are appropriate for individual 
specialised fields between Levels 6 and 7. The intended 
programme for these unit standards will be diploma(s) 
based on industry-approved practices developed in 
conjunction with WPMA and NZ Wood. Developing 
NZQA accreditation with the NZ Wood Design Guides 
for lecturers and educational programme developers 
will help to incorporate newly developed knowledge 
into existing programmes, which allows better 
alignment from the educational sector to the industry. 

NZQA Levels 1 through 5 unit standards fall under 
the jurisdiction of the Industry Training Organisations 
(ITOs), such as the Building and Construction Industry 
Training Organisation (BCITO) and Competenz. 
Appropriately targeted versions of the Design Guides 
will be developed into teaching resources for the trades. 

The promotional plan for the NZ Wood Design 
Guides is a four point mission statement:

1. Distribution of standardised design solutions that 
give confidence to a wide range of audiences that 
specify, manufacture, construct and build with 
timber.

2. Dissemination of up-to-date industry IP to the 
construction industry, particularly the recent 
developments in timber design and construction.

3. Better collaboration between specifiers, 
manufacturers and construction companies.

4. Selling the benefits of timber construction to the 
developer, homeowner and end user.

Figure 13: Design Guide Ch5.1: Designing for Prefabrication

Figure 14: Design Guide Ch13.6: Design for Fire Safety
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Table 2: NZ Wood Design Guides road map

No. Group Chpt. No. Chapter

1.0 Forests and 
Wood

1.1 Introduction

1.2 Trees, Timber Species, 
Properties

2.0 Sustainability 2.1 Timber, Carbon and the 
Environment

2.2 Social and Economic Benefits 
of Timber Construction

3.0 Inspiration and 
Timber Forms

3.1 Structural Forms and 
Exemplars

3.2 Safety in Design

4.0 Quantity 
Surveying

4.1 Costing Timber Buildings

5.0 Prefabrication 5.1 Prefabrication for Specifiers

5.2 Prefabrication for 
Manufacturers

6.0 Consenting 6.1 Consenting Process for Timber 
Buildings

7.0 Construction 7.1 Construction Guidance and 
Considerations

8.0 Commentary on 
NZS1720

8.1 Timber Buildings and 
Earthquakes

9.0 Timber Systems 9.1 Trusses

9.2 Portal Frames

9.3 Pole Structures (Pole Sheds, 
Pole Houses, Retaining 
Walls, Foundations, Ground 
Stabilisation)

9.4 Multi Residential Buildings

9.5 Post and Beam Timber 
Buildings

9.6 Panel Structures

9.7 Timber Bridges

9.8 Flooring and Cassette Systems

9.9 Timber Concrete Composite 
Floors

9.10 Resilience and Robustness of 
Structures

9.11 Shear/Bracing Walls

9.12 Post-tensioned Timber 
Structures

9.13 Outdoor Structures (Decks, 
Pergolas, Carports, Verandas, 
Fences and Gates)

No. Group Chpt. No. Chapter

9.14 Timber Arches

9.15 Solid Wood and Log Houses

9.16 Plywood Box Beams

9.17 Sound Barriers

9.18 Stairs, Balustrades and 
Handrails

9.19 Windows, Doors, Joinery, 
Panelling

10.0 Wood Products 10.1 Sawn Timber

10.2 Round Wood

10.3 Structural Timber Composites 
(LVL, LSL, Parallam, I beams)

10.4 Structural Panels (Plywood, 
OSB, SIPS, Triboard)

10.5 Glulam, PLT

10.6 CLT

10.7 Composite Panels (MDF, 
Particle Board, Hardboard)

10.8 Modified Wood Products 
(Thermal and Chemical)

11.0 Loads Member 
and System 
Design

11.1 Horizontal Beams (Rafter, 
Joists, Lintels, Purlins, Girts 
etc)

11.2 Vertical Columns (Posts, Studs, 
Walls)

11.3 Lateral Load Systems

11.4 Diaphragms

12.0 Connections 12.1 Nails, Screws, Rivets and 
Staples

12.2 Bolted and Dowel Connections

12.3 Glued Connections

12.4 Epoxied Steel Rods

12.5 Standard Connection Details

12.6 Holes, Notches and Cuts outs

13.0 Building 
Behaviour

13.1 Moisture

13.2 Durability

13.3 Treatments

13.4 Timber Coatings

13.5 Acoustics

13.6 Fire Resistance and Spread of 
Flame

13.7 Thermal Mass and Performance

Andy Van Houtte is Manager – Timber Design Guides at WPMA (based in Nelson) and Jeff Parker is Technical Manager at 
WPMA (based in Rotorua). Corresponding email: design@nzwood.co.nz.
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