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PREFACE
The origins of this design project lie in my experience while working at 
Arkitrek, a unique architectural practice in my home country, Malaysia. 
Arkitrek is a small architectural practice which focuses on socially conscious 
and environmentally sustainable architecture. While working with them I 
led a number of projects where I managed unskilled volunteers on simple 
construction tasks for charitable projects. Most of the projects were 
about educating volunteers about how to build with reclaimed materials 
from waste and how to design with environmental awareness at low cost.

During my days with Arkitrek, I learned about biocrete; an eco-friendly 
‘concrete’ that is made with agriculture waste. I became fascinated with how 
waste could be transformed into a material for construction. Traditionally 
agricultural waste is not used as part of construction or even considered 
to be a material in its own right. Often this waste is disposed into landfill 
or is burnt as fuel source for energy with negative consequences for the 
environment. Biocrete is good example of how something that is currently 
considered waste may be rethought (or reimagined, or reconsidered) to 
create a useable product, something which can be valuable and useful. 

These experiences have led me to become interested in identifying 
opportunities for waste to be turned into valuable resources which can be 
economically and environmentally beneficial. This interest led for a search 
for new solutions for managing and reimagining waste as a resource 
rather than being something that is simply to be discarded. It is important 
that education and raising awareness about the relationship of current 
attitude to waste and its contribution to climate change are incorporated 
in the research project.
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ABSTRACT
Waste has become a major issue worldwide, especially in terms of the 
environmental damage it causes. Scholars from a variety of disciplines are 
increasingly writing about the need for waste reduction and sustainability 
in general. However, while there is a lot of research being done on how 
to deal with waste at the ‘end point’ of its lifecycle, not much of work 
is focused on how to eliminate the concept of waste more broadly. This 
study seeks to discover creative architectural solutions that utilise waste 
and are responsive to climate change and environmental degradation. 
Specifically, this research has investigated the architectural potential of 
waste material from forestry production through exploring new building 
materials and systems that incorporate forestry waste. 

The architectural proposition is achieved through an examination of 
scholarly literature, precedent projects and architectural explorations 
which include sketches, diagrams, spatial composition and physical 
models. This study focuses on two separate but interconnected phases: 
(i) the investigation of waste options and the connection to an element 
in an architectural context; (ii) the integration of these elements into a 
complete architectural proposition. These phases inform and influence the 
trajectory of each other. This has informed the design of a manufacturing 
and education facility which utilises peeler core ‘waste’ and which also acts 
as a mechanism to educate and promote new waste utilisation methods. 
Overall, this research project provides an example of how organic waste 
can be used as a sustainable material for an architectural proposition that 
is able to promote a sustainable way to approach the problem of waste.
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IN
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DU

CT
IO

N This architectural study sought to discover creative architectural solutions 

to utilise waste, in this case from the forestry industry which respond to 

contemporary global issues. The explanatory document is organised into 

eleven chapters including this introduction. The research project opens with a 

discussion of waste issue and possible architectural intervention which utilise 

waste produced from primary industry in New Zealand. Following this, the 

context of global climate change and its impacts is discussed. A literature review 

is presented which examined the scholarly work on sustainability, cradle to cradle 

and regenerative design. A series of selected precedents are analysed according 

to different aspects which are responsive to the literature review. Site analysis 

consists of a comprehensive study on selected location for the project. Project 

brief is the list of architectural programmes for the design. The initial concept is 

about the early design and explorations. Design process chapter showcases the 

architectural design of the project and its creative processes. Design outcome 

shows the up to date development of the current design. Finally, conclusion 

chapter presented the summary of the whole research and design of this project.
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In recent years, many countries around the 

world have experienced rapid economic growth 

accompanied by environmental degradation. This 

has triggered architects and designers to rethink 

how they engage with the environment and local 

communities, to create architecture which is 

attractive and environmentally sustainable. At 

present, humankind’s product consumption relies 

heavily on non-renewable natural resources and 

also produces excessive amounts of waste. Waste 

has become a major issue worldwide, particularly 

with regard to climate change. 

Reduction in carbon footprints is one method of 

addressing climate change. The ability of trees 

and other growing organisms to sequester carbon 

from the atmosphere is an important tool when 

attempting to reduce carbon footprints. During 

the growth of trees, carbon dioxide from the air 

is absorbed and stored in their trunks, branches, 

leaves and roots. The amount of carbon stored by a 

forest depends on various factors such as the size of 

the forest and the duration of the growing period1. 

When trees are harvested the carbon sequestered 

in the timber remains there for the life of whatever 

product is manufactured from it.
1  ‘Forestry in the Emissions Trading Scheme | Ministry 
for the Environment’, accessed 4 September 2017, http://www.
mfe.govt.nz/climate-change/reducing-greenhouse-gas-emis-
sions/new-zealand-emissions-trading-scheme/forestry-0.

New Zealand has vibrant forestry and wood-

processing sectors which continue to expand. 

Almost 70 percent of raw materials and products 

from these sectors are exported in various forms: 

logs, wood chips, sawn timber, panel products, 

pulp and paper and other wood products2. 

Industry authorities and participants use a variety 

of methods to utilise ‘waste’ materials ranging 

from using it as a fuel source for bioenergy to 

manufacturing a number of composite products. 

There are however still many elements of waste in 

the production process that are undervalued.

Although efforts are being made by the forestry 

and wood-processing industries to adopt more 

environmentally friendly manufacturing process, 

there remains significant waste produced in these 

areas.  The research work intends to redefine 

the value and perception of waste from it being 

worthless to it becoming a valuable resource 

or asset. This project focuses on how organic 

waste from New Zealand’s forestry industry can 

be significantly reduced or eliminated through 

drawing on sustainable principles. The architectural 

potential of the ‘waste’ material is explored by 

reimagining it as new building materials and 
2  ‘Industrial Structure and Principal Economic Sectors 
- New Zealand Economic and Financial Overview 2014 —’, ac-
cessed 4 September 2017, http://www.treasury.govt.nz/econ-
omy/overview/2014/12.htm.

systems. This includes using waste as a material 

on its own or hybridising it with existing materials 

and techniques to create new technological 

innovations.

The architectural project involves designing a 

manufacturing and education facility which is 

located in Kawerau – a town which was established 

in 1953 to service a burgeoning forestry industry. 

It is hoped that this project is able to utilise waste 

from this industry and educate the community 

about how waste products can be utilised in 

environmentally and economically sound ways. 
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S         The aim of this project is to present waste as a material with potential via an 

architectural response and to educate and promote a broader awareness of 

seeing ‘waste’ as a valuable resource. 

The objectives of this research are to:

• Create a design that is sensitive to the context and environmental issues of 

the site

• Source viable waste products within a New Zealand context

• Integrate the waste into architectural components 

• Design in a sustainable manner

• Raise awareness on environmental conservation and waste by incorporating 

an education programme into the architectural proposition 

This project may be a reference point for future architectural practice and the 

construction industry, through demonstrating that by taking a creative design 

approach, waste can be turned into a valuable commodity in a way that protects 

the environment that we all inhabit.



WASTE

POSSIBILITIES

CURRENT SITUATION

ARCHITECTURE

HUMAN NEEDS (PRODUCTS) MANUFACTURERS WASTE 
(LEFT OVER FROM THE PROCESS)

RETHINK / REPURPOSE INNOVATIONS

4

Figure 1.1 : Diagram illustrate the concept of turning waste into valuable asset via architecture.
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How can organic waste be used as sustainable material for an architectural 

proposition that has the potential to educate and promote a sustainable 

way of looking at waste?
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The scope of this research includes investigating the current status and solutions 

for dealing with organic waste from primary industries, looking for alternative 

solutions for waste within an architectural context, and experimentation with 

waste using various materials and techniques. It assumes that the planned 

laminated veneer lumber (LVL) and plywood plant in Kawerau will proceed in 

the near future, and reimagines how waste from that venture can be turned into 

valuable assets for the local environment and community.

A number of limitations have been identified throughout the research project 

including a dearth of study on waste from an architectural perspective and 

limited resources and knowledge on forestry waste in New Zealand. Research 

on peeler cores is limited to the forestry field and there is very little information 

about the properties of the peeler cores including structural integrity, durability, 

and stability. For the purposes of this research it is assumed that there are 

solutions to any problems relating to these material properties. Life cycle 

analysis, including end of life scenarios, is not included in this study due to 

its complexity, but it is acknowledged in this research project that it is as an 

important consideration when discussing waste.
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it is necessary to address the waste issue. Design 

intent needs to change to a regenerative approach 

which incorporates human and ecological values. 

Regenerative design is a design process which looks 

at ways to restore, renew or revitalise resources 

with the integration of humans and nature.

Architectural practices Superuse Studios in the 

Netherlands and VAN - Voluntary Architects' 

Network in Japan have been successfully using the 

concept of regenerative design. Superuse Studios 

have utilised waste in their architectural projects, 

for instance by including discarded wind turbine 

rotor blades for a playground, and using the 

leftover metal sheets of laser cutting for doors and 

room dividers4. VAN is a voluntary organisation led 

by Shigeru Ban and uses recyclable paper tubes for 

post-disaster emergency shelters5. These design 

examples will be discussed further under precedent 

studies and proves that waste can be utilised as 

material for architecture when used innovatively.

There is a lot of research and work being done 

on how to address waste at the ‘end point’ of its 
4  Ed van Hinte, Césare Peeren, and Jan Jongert, Supe-
ruse: Constructing New Architecture by Shortcutting Material 
Flows (Rotterdam: 010 Publ, 2007).
5  Shigeru Ban: Humanitarian Architecture (Aspen, 
CO: Aspen Art Press ; New York, 2014); Shigeru Ban et al., 
Shigeru Ban: Paper in Architecture (New York: Rizzoli Inter-
national Publications, 2009); Nikkei Architecture, 坂茂, trans. 
謝宗哲, 博雅文庫 (五南, 2013).

lifecycle, but not much of this research is focused 

on how to eliminate the concept of waste more 

broadly.  It is important that waste is looked at 

from multiple perspectives to avoid staying in the 

‘change the recipes but retain its contents’6 loop 

which is not likely to transform current production 

practices or lessen the harm to the environment 

which arises from it

6  ‘换汤不换药 Huan Tang Bu Yao - Definition, English 
Meaning & Example Sentences’, accessed 8 September 2017, 
http://dictionary.pinpinchinese.com/definitions/s/%E6%8D%
A2%E6%B1%A4%E4%B8%8D%E6%8D%A2%E8%8D%AF-huan-
tangbuhuanyao.

Waste has become a major issue worldwide, 

particularly with regard to the environmental 

damage it causes. Waste is described as “unwanted 

matter or material of any type, especially what 

is left after useful substances or parts have been 

removed”1. Scholars from a variety of disciplines 

are increasingly addressing the issue of waste 

reduction and sustainability in general. One of 

the most well-known works that inform this 

project is that of William McDonough and Michael 

Braungart’s Cradle to Cradle: Remaking the way we 

make things.

McDonough and Braungart describe waste as being 

the result of the current “cradle to grave” system 

which involves extracting raw materials from 

natural resources and turning them into products, 

which are then thrown into landfill when they 

reach the end of life2. The authors describes the 

current economic system as a “strategy of tragedy” 

which favours growth and neglects concern for 

human and ecological health3.  In order to change 

1  ‘Waste Meaning in the Cambridge English Dictio-
nary’, accessed 8 September 2017, http://dictionary.cam-
bridge.org/dictionary/english/waste; OSWER US EPA, ‘Crite-
ria for the Definition of Solid Waste and Solid and Hazardous 
Waste Exclusions’, Overviews and Factsheets, US EPA, (10 Jan-
uary 2016), https://www.epa.gov/hw/criteria-definition-sol-
id-waste-and-solid-and-hazardous-waste-exclusions.
2  William J. McDonough and Michael Braungart, Cra-
dle to Cradle: Remaking the Way We Make Things (London: 
Vintage Books, 2009), 43.
3  Ibid.
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This research project investigates the architectural 

potential of waste material in forestry production: 

through investigating new building materials and 

systems incorporating the waste. Two primary 

methods are utilised throughout this project: 

‘research for design’ and ‘research by design’. The 

‘research for design’ process focuses on critical 

analysis of literature works, waste materials from 

the primary industry which includes engagement 

with industry authorities and manufacturers, 

visitation to the source and precedent studies 

of cases where waste has been successfully 

incorporating in architecture. The research by 

design process focuses on experimentation with 

actual materials and physical scalemodels which 

helped inform possible solutions in an architectural 

context. Both of the processes are interrelated and 

worked simultaneously. 

The preliminary phase of the research project 

started with the interest in sustainability theories 

such as McDonough and Braungart’s Cradle to Cradle 

and Lyle’s Regenerative Design for Sustainable 

Development7. Further investigation and critical 

analysis been conducted on these theories in order 

to gain more in-depth understanding of them. In 

7  William J. McDonough and Michael Braungart, Cra-
dle to Cradle: Remaking the Way We Make Things (London: 
Vintage Books, 2009); John Tillman Lyle, Regenerative Design 
for Sustainable Development, The Wiley Series in Sustainable 
Design (New York: John Wiley, 1994).

addition, several selected precedents are analysed 

for the architects’ techniques and approach on 

using similar theories in architecture context. 

The knowledge drawn from technical writings, 

architectural practitioners and scholars have 

enabled the research focus on both aesthetic and 

functional aspects for this project.

With the understanding of sustainability theories, 

the area of interest was narrowed down to organic 

waste from primary industry in New Zealand. 

Further investigation and analysis of the organic 

waste generated from the production processes 

of the primary industry were undertaken including 

assessments of types and characteristics of the 

materials, evaluations of existing solutions to waste 

problem and their potential use in architecture. 

Organic waste from forestry was selected as the 

main topic of the research project.

As mentioned above, engagement with industry 

authorities and manufacturers was a significant 

factor to aid understanding the present conditions 

and solutions for waste in the forestry industry. 

Involvement and assistance from New Zealand 

Forest Research Institute Limited (SCION), 

numerous timber manufacturers and organisations 

such as Nelson Pine Industries Limited and the 

Wood Processors’ and Manufacturers’ Association 

of New Zealand (WPMA) enabled identification of Figure 1.2 - 1.4 : Photos of visit to Nelson Pine Limited Industries 
(Source : Ming Hau Tan)
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peeler cores, a waste material from the production 

process of the forestry industry as a material of 

interest. The two day visit,  interview with Technical 

Manager of Nelson Pine Industries Limited, Richard 

Barry and tour the manufacturing plant gained 

a deeper understanding of the processes and  

waste materials (Refer to Appendices for futher 

information)

The ‘research by design’ approach was about 

formulating a design intent with the state of 

knowledge at hand and contextual responses, such 

as location, availability of waste from the site and 

types of materials. Both research and design work 

develop at the same pace and iteratively until the 

design intention is fully formulated. The result is 

achieved through various explorations which include 

sketches, diagrams, spatial composition and physical 

models. 

The design and development of physical scale 

models was one of the crucial processes for the 

project where experimentation was carried out 

to look for possibilities from an architectural 

perspective. This process included the production of 

scale models using timber dowels to look in various 

ways of utilising peeler cores in architecturally. 

These physical models were not just able to convey 

how peeler cores might work in reality but also to 

imagine how space can be created with them.  

The progress of the project is assessed periodically 

by supervisors and visiting guests which provides 

opportunities for reflection, open discussion 

and evaluation of different perspectives. The 

combination these methodologies led to a 

responsive architectural proposition which 

provides new insights into the use of waste in a 

specific New Zealand context.

Figure 1.5: Various methods used in the 
research project (Source : Ming Hau Tan)
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Figure 1.6: Methodology overview of the 
processes
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T Climate change and environmental degradation 

are two major challenges facing humanity. 

Commentators suggest the impacts of climate 

change are likely to felt well into the future. As the 

New Zealand Parliamentary Commissioner for the 

Environment, Dr Jan Wright, stated in July this year  

“Climate change is the ultimate intergenerational 

issue”8. Climate change is a phenomena where 

the Earth is experiencing large scale and long-

term shifts in the weather patterns and average 

temperatures9. The human contribution to climate 

change includes pollution, large-scale deforestation, 

greenhouse gas (GHG) emissions and the burning 

of fossil fuels. At present, scientists confirm that 

humans are the primary cause of this global climate 

change occurrence10. Our human activities and 

consumerism are at the root of this phenomena. 

Technology and the exploitation of Earth’s natural 

resources have led to improved standards of 

living for many. However, use of natural resources 

8  ‘Time to Take a Historic Step for Climate Change, 
Says Environment Commissioner’, accessed 7 September 2017, 
http://www.pce.parliament.nz/our-work/news-insights/time-
to-take-a-historic-step-for-climate-change-says-environment-
commissioner.
9  Jennifer Wall : MSFC, ‘What Is Climate Change?’, 
NASA, 13 May 2015, http://www.nasa.gov/audience/forstu-
dents/k-4/stories/nasa-knows/what-is-climate-change-k4.
html.
10  Rajendra K. Pachauri and IPCC, eds., Climate Change 
2007:: Contribution of ... to the Fourth Assessment Report of 
the Intergovernmental Panel on Climate Change. 4: Synthesis 
Report: [A Report of the Intergovernmental Panel on Climate 
Change] (Geneva: IPCC, 2008).

has brought a variety of negative impacts on the 

environment at formerly unprecedented levels.  

Our culture of consumption and use of products 

are highly dependent on natural resources, and this 

is not sustainable. 

In the global context, carbon dioxide (CO2) is the 

largest source of global greenhouse gas (GHG) 

emissions, followed by methane (CH4) which is 

largely generated from activities such as agriculture 

and waste management11. It is widely known 

that CO2 is the worst globally and is generated 

primarily from human activities such as fossil 

fuel use and industrial processes12.  One of the 

important strategies to offsetting CO2 emmissions 

is through carbon sequestration. Reduction of CO2 

from the atmosphere can be done by activities 

such as reforestation. Forestry therefore plays an 

important role ensuring that far more sequestered 

carbon remains in the cycle and does not release 

back again into the atmosphere as CO2. If more use 

is made of what is currently considered forestry 

waste then, even more, carbon would remain in 

the cycle.

11  OA US EPA, ‘Global Greenhouse Gas Emissions Data’, 
Overviews and Factsheets, US EPA, (12 January 2016), https://
www.epa.gov/ghgemissions/global-greenhouse-gas-emis-
sions-data.
12  OA US EPA, ‘Overview of Greenhouse Gases’, Over-
views and Factsheets, US EPA, (23 December 2015), https://
www.epa.gov/ghgemissions/overview-greenhouse-gases.

Figure 2.1:  
Global green house gas emission by catergories 
(Source: IPCC 2014 Report)

Figure 2.2:  
Burning of fossil fuel from industrial area 
(Source:Google Image)
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It is undeniable that waste is one of the major 

contributors to global warming. The United Nations 

Environment Programme reported that waste 

generation is linked to the growth of population, 

urbanisation and wealth. At present, most 

developed and developing countries are facing 

major challenges in terms of managing waste, 

treating and reducing the amount that goes into 

landfill. Numerous strategies have been drawn up 

to reduce GHG emissions, improve the quality of 

life, conserve natural resources and prevent further 

environmental damage. However, these strategies 

are currently not resulting in major reductions in 

GHG emissions and other environmental harms. 

The exponential growth of the world population 

particularly in the last century has meant greater 

pressure is placed on natural systems. Population 

growth is tied to industrialisation, technology 

advancement and consumerism. Most of these 

activities require resources to fulfil human needs. 

Unfortunately, most goods produced have a linear 

life cycle where the end of life for the products 

results in them being discarded as waste rather than 

being used for other purposes. These principles 

also apply to the built environment.

In term of products and materials, most consumers 

are aware of sustainability, but many do not 

have a significant understanding of it. This lack 

of understanding may be related to what David 

Bergman calls the three Rs (Reduce, Reuse, and 

Recycle) concept which led people to think that to 

help the environment, they should recycle waste13. 

The problem of this concept is that mislead the 

extent of what people can do when considering 

waste in relation to the environment. Although 

recycling can contribute to sustainability, the focus 

needs to be much broader and consider the idea 

of eliminating the concept of waste altogether. 

Unfortunately, this simplistic thinking has also 

13  David Bergman, Sustainable Design: A Critical Guide, 
1st ed, Architecture Briefs (New York, NY: Princeton Architec-
tural Press, 2012), 16.

Figure 2.3:  
The relationships of different undertanding of sustainability impacts on realisation from design to reality

been taken up by many architects and designers.  

Bergman describes how this type of thinking 

has led to assumptions that projects can achieve 

sustainability via eco-design strategies, but in fact 

architects and designers often do not accomplish 

much because they do not approach the design 

problem and sustainability holistically14

14  David Bergman, Sustainable Design: A Critical Guide, 
1st ed, Architecture Briefs (New York, NY: Princeton Architec-
tural Press, 2012), 17.
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Designers and architects have a number of 

professional and ethical responsibilities. In terms 

of professional responsibilities, the primary 

considerations relate to meeting building laws 

and regulations, meeting client’s requirements, 

ensuring public safety, responding to financial 

matters and aesthetic concerns. Beyond these, 

there are ethical responsibilities which relate 

to clients but also to the community and the 

environment. The ethical responsibilities in terms 

of environmental factors are becoming increasingly 

significant given the many challenges humankind 

faces arising from climate change, rapid population 

growth, depletion of natural resources, destruction 

of natural habitats, and the realisation that current 

human activities are not sustainable. 

Sustainability has become a ubiquitous concept 

which has been used in different ways in different 

contexts. There are variety of definitions of 

sustainability which been developed by scholars 

from a number of disciplines. One foundational 

definition comes from the 1987 Brundtland 

Report which stated: “sustainable development 

is development that meets the needs of the 

present without compromising the ability of future 

generations to meet their own needs”15. Although 

15  World Commission on Environment and Develop-
ment, ed., Our Common Future, Oxford Paperbacks (Oxford ; 
New York: Oxford University Press, 1987), 43.

this description is linked to the development 

context, the fundamental element of this definition 

focuses on solving present problems without 

causing negative impacts in the future. 

McDonough and Braungart’s Cradle to Cradle 

inspired by natural ecosystem theory focuses 

on the lifespan cycle of products and materials 

through analysis of the efficiency of resource 

utilisation within processes of the natural system16. 

Another key body of work on sustainability comes 

from John Tillman Lyle’s Regenerative Design 

for Sustainable Development17. The authors 

understand nature as a dynamic organic network, 

with interconnected organisms which organise, 

maintain, transfer information and energy, and 

grow in harmony within their environments. Their 

approaches seek to imitate the biological forms, 

processes and systems of organic organisms to 

develop regenerative and sustainable strategies18.

Although these scholarly works identify some 

possibilities for using waste in architecture and 

design, there is scepticism about waste use in real 

life context. The scepticism is particularly tied to 
16  William J. McDonough and Michael Braungart, Cra-
dle to Cradle: Remaking the Way We Make Things (London: 
Vintage Books, 2009).
17  John Tillman Lyle, Regenerative Design for Sustain-
able Development, The Wiley Series in Sustainable Design 
(New York: John Wiley, 1994).
18  Michael Pawlyn, Biomimicry in Architecture (Lon-
don: Riba Publishing, 2011), 2.

health and safety in terms of strength, durability, 

toxicity and chemical contents.  However, even 

though waste often been portrayed as something 

that is unworthy and problematic for people and 

the environment throughout human history, 

there are those that recognise waste as a valuable 

resource for humans and nature, in some countries 

around the world. 
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being the result of the current human consumption 

and economic system which generates enormous 

amouts of waste19. These economic systems favour 

growth and neglects concern for human and 

ecological health. Their work focus on the lifespan 

cycle of products and materials through analysis and 

comparison of the efficiency of resource utilisation 

within processes of the natural system. The authors 

describe waste as being the result of the current 

“cradle to grave” system which involves extracting 

raw materials from natural resources, turning them 

into products, and which are then thrown into 

landfill when they reach the end of life20. In order to 

improve the situation, McDonough and Braungart 

argue that design needs to incorporate human and 

ecological values in order to solve the waste issue.

The cradle-to-cradle concept focuses on the life 

cycle of products and look at what can be done 

at the end of life besides disposal into landfill. The 

authors described how decomposition of products 

can be divided into two categories: biological 

metabolism and technical metabolism21. Biological 

metabolism in this context is about material which 

19  William J. McDonough and Michael Braungart, Cra-
dle to Cradle: Remaking the Way We Make Things (London: 
Vintage Books, 2009), 97.
20  Ibid., 43.
21  Ibid., 103.

can biodegrade and become food for the biological 

cycle. Technical metabolism is about materials that 

can stay in closed-loop technical cycles, which they 

circulate as source nutrients for other products22.  

These two types of metabolism are applicable 

in architecture as waste can be categorised into 

organic and inorganic forms. The application 

of the two metabolisms can be done with an 

understanding of the types of waste generated 

from the material used. Creative solutions can 

developed via cradle-to-cradle concept with 

idenfication of types of waste from the lifecycle.

The notion of the life cycle of materials is utilised 

22  Ibid., 104.

as a key understanding within this project. This 

notion is used to re-evaluate the whole process 

of production and identify possible waste sources 

that could be used for other purposes. Critical 

analysis and investigation is undertaken on the 

forestry and timber production industry in New 

Zealand. Through the analysis knowledge to sought 

understanding of how raw materials (tree logs) are 

transformed into various products and what types 

of waste are generated from current production 

processes.

Figure 3.1:  
Differences between Cradle to Grave with Cradle to Cradle
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Figure 3.2:  The lifecycle of trees within the forestry industry
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John Tillman Lyle describes regenerative design 

as a design approach based on biomimicry or 

study of the natural ecosystems23. Biomimicry is 

a design discipline that derived from an ecological 

understanding of how nature works, and provides 

a conceptual approach to creating a whole 

regenerative ecosystem24. Lyle’s work focuses on 

understanding ecological order functioning at 

a variety of scales in natural ecosystems and the 

application of this concept to human ecosystems. 

The author describes that with the understanding 

of the role and functions for each species and 

organism within an ecosystem, ecosystems can 

be created where humans and nature are brought 

together for mutual benefits which can lead to a 

sustainable future.

Sustainable design is considered as a continuously 

evolving concept as it is a design approach that 

is ever-changing according to the context. In Our 

Common Future, the ideas of permaculture regarding 

sustainability is focused on the integration of social 

and economics as part of a whole agriculture 

23  John Tillman Lyle, Regenerative Design for Sustain-
able Development, The Wiley Series in Sustainable Design 
(New York: John Wiley, 1994).
24  Pamela Mang and Bill Reed, ‘Regenerative Devel-
opment Regenerative Development and Design’, in Sustain-
able Built Environments (Springer, 2013), 478–501, http://link.
springer.com/10.1007/978-1-4614-5828-9_303.

system25. These ideas are similar to regenerative 

design in terms of assimilation multiple disciplines 

and consideration of the entire ecosystem rather 

than isolating on particular issues. 

There is one fundamental difference between 

regenerative design and sustainable design 

– regeneration. Sustainable design is about 

something that would last a long time with the 

minimal amount of resources required to sustain 

and fulfil human needs, but it does not regenerate 

itself or create something new; regenerative design 

is about an ecosystem that creates no waste where 

part or all of the output goes toward creating 

further production. In general, sustainable design 

focuses on the balance between fulfilling present 

needs with limited resources while regenerative 

design extends beyond that and plans for the 

future coexistence and growth of humans and 

natural environment. Thus regenerative design is 

an evolved version of sustainable design where it 

helps to ensure an ecosystem regenerates and lasts 

into the future. It does more than playing the role 

of keeping the balance between needs and limited 

resources in an ecosystem.

The approach of regenerative design is utilised 

25  World Commission on Environment and Develop-
ment, ed., Our Common Future, Oxford Paperbacks (Oxford ; 
New York: Oxford University Press, 1987), 63.

as an integral element of this research project. 

The significance of this approach is trying to 

look for possible ways or integration of different 

elements from a different context to form 

innovative solutions that beneficial to humans 

and environment. Regenerative design is not 

included in this study due to its complexity, but 

it is acknowledged in this project as an important 

consideration when discussing how waste can be 

extended into different aspects.

Figure 3.3:  
Differences between degenerative ecosystem with regenerative 
ecosystem 
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Figure 3.4:  
The lifecycle of trees within the forestry industry with research project’s concept.
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Y The literature review was undertaken to inform this 

research project and he use of diagrams provide a 

direct interpretation and deeper understanding of 

the concepts described which will be incorperated 

into the project.

The notion of the analysis of lifecycle of materials 

from Cradle to Cradle will be adopted in the project 

to re-evaluate the whole process of production 

in forestry industry and identify possible waste 

sources that could be used for other purposes. 

Regenerative design concepts will be adopted to 

seek integration of multiple disciplines to form 

innovative solutions that are beneficial to humans 

and environment. 

The literature analysis has informed a conceptual 

approach for the research project. This conceptual 

approach is being used for the tranformation 

of organic waste from the forestry industry and 

to create components that can be used in an 

architectural context.

This research project adopts some key sustainability 

principles devired from critical concepts obtained 

from the literature to develop architectural 

solutions that involve waste as core elements. 

These solutions could assist in the education and 

understanding of waste as a resource, similar to the 

natural ecosystem where waste is part of the food 

chain.

Figure 3.5:  The lifecycle and process of products for linear concept production.

Figure 3.6:  The lifecycle and process of products for regenerative concept production.
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Figure 3.7:  The lifecycle and process of products with research project’s concept.
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Figure 4.1:  
Precedent studies from left to right: University of Nottingham Gateway Building, Yushuhara Marche, Wikado, Artek Pavilion, and Bamboo Roof
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4.1 PRECEDENT PRINCIPLES
The following principles were formulated to gain a better understanding of what 

were the key components of a sustainable architecture project. These categories 

will be used to analyse the different case studies from a broad perspective. There 

are three core principles associated with sustainable architecture projects.

Materiality & Techniques:

The nature and quality of material, its colour and texture, the way that it is put 

together in Architecture. The materiality of a building illustrates the origins of 

the materials. It can also interlink with a client’ visions, a place’s culture and 

traditions, society’s preoccupations, the history of a place and new technology.

Sustainable Features:

Sustainable architecture/building would demonstrate concern for the immediate 

environment and how it fits into that. Sustainable strategies come in various 

forms, ranging from design features to materials and construction techniques. 

Other sustainable features include energy, water, economics, carbon footprint 

and embodied energy of materials.

Building Use/Intentions:

Designing and building architecture in real life is never a straightforward process.  

Changes are always occurring throughout the design and construction process, 

and adaptability is essential due to these changes. Research shows that the built 

form is often different to how the architect or designer drawn on papers. The 

alternative focus in the way of the building itself is used for education purposes.
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University of Nottingham Gateway Building26

Architect: Make Architects

Location: Nottingham, UK

The University of Nottingham Gateway Building is one of the largest straw-bale 

buildings in the UK and the main building for the Schools of Biosciences and 

Veterinary and Medical Sciences.  This building located on the Sutton Bonington 

agricultural campus enhances its reputation as a leading destination for the 

study of plant and animal sciences. The building accommodates a broad range 

of functions - offices, laboratories, refrigerated storage, seminar and computer 

rooms.

26  ‘University of Nottingham Gateway Building by Make’, Dezeen, 10 November 2011, 
https://www.dezeen.com/2011/11/10/university-of-nottingham-gateway-building-by-make/; ‘The 
University of Nottingham - The Gateway Building / Make Architects’, ArchDaily, 26 January 2012, 
http://www.archdaily.com/200413/the-university-of-nottingham-the-gateway-building-make-ar-
chitects/; ‘The Gateway Building | Make Architects’, accessed 4 October 2017, http://www.make-
architects.com/projects/the-gateway-building/; ‘The Newly Completed Gateway Building Is the 
UK’s Largest Strawbale Building’, accessed 4 October 2017, https://inhabitat.com/the-newly-com-
pleted-gateway-building-is-the-uks-largest-strawbale-building/.

Figure 4.2 (Top):  Main entrance of the Gateway Building (Source: Make Architects)
Figure 4.3 (Bottom): Exterior of the Gateway Building (Source: Make Architects)
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Materiality & Techniques:

The key wall material, straw was grown and harvested 

on the adjacent university farm. The main structure of 

the building is a concrete frame with the straw being 

applied as infill for the exterior curtain wall. Straw is 

considered as a waste material from grain production, 

but the architects have integrated it as material for the 

building and showcased it as a way that waste can be 

used in architecture. Each curtain wall panel covers all 

four floors of the building in one prefabricated piece, 

one metre wide by thirteen metres high, attached at 

each level to the concrete floor slabs.

Sustainable Features:

The curtain wall panels are prefabricated timber 

chambers filled with straw in straw bale form and 

being installed which function as the walls, insulation, 

linings and exterior cladding of the building. Straw is 

well known for its superb insulation qualities and its 

availability as a renewable and often local material 

with minimal costs. These straw bale panels have an 

R-value of 7.407, which is 60% better than required 

by current Part L regulations in the UK. Another 

characteristic of straw bale has low embodied carbon 

because of its capability of carbon sequestration, and 

this leads to negative CO2 emission.

Building Use/Intentions:

The design was informed by the university’s strong 

agricultural heritage and sustainability track record. 

The building minimises solar gain have more solid 

components on the South Elevation which help to 

reduce the overall energy needed to cool the building. 

The building accommodates a broad range of functions 

- offices, laboratories, refrigerated storage, seminar 

and computer rooms which serve the purposes of 

educational institution and research centre. The 

building has an interpretive display in the entry 

foyer where the straw is shown under glass, and the 

sustainable features of the building are described. This 

intention is a critical factor informing the educational 

aspect of this research project.

Figure 4.4 (Top):  Strawbale fitted into the wall panels
Figure 4.5 (Bottom): Installation of wall panels 
(Source: Make Architects)

Figure 4.7:  
Interpretive display in the entry foyer where the straw is shown 
under glass (Source: Min Hall)

Figure 4.6 : 
Detail sketch for the wall panel system with strawbale infills.
(Source: Make Architects)
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Yusuhara Marche27

Architect: Kengo Kuma & Associates

Location: Yusuhara, Kōchi, Japan

In the town of nearly 4000 of Yusuhara, Yusuhara Marche is situated right along 

a historically important road which was used by the famous reformer Sakamoto 

Ryoma. Along with this road, there are green rooms, called “Cha do”, where 

travellers could take rest and have tea. The architect merged the traditional 

elements with contemporary design via innovative thinking.

27  Laura Andreini, Materia 73 / Nature and Artifice, Motta Architettura (Archea Asso-
ciati, n.d.), 58–62, http://archea.it/wp-content/uploads/2012/09/58-62_kengo-kuma.pdf; ‘Yusu-
hara Marche / Kengo Kuma & Associates’, ArchDaily, 7 February 2012, http://www.archdaily.
com/199790/yusuhara-marche-kengo-kuma-associates/; ‘Community Market Yusuhara | Architec-
ture’, Kengo Kuma and Associates, accessed 4 October 2017, http://kkaa.co.jp/works/architecture/
community-market-yusuhara/; ‘Yusuhara Marche Is a Thatch-Covered Market &amp; Boutique 
Hotel In Japan’, accessed 4 October 2017, https://inhabitat.com/yusuhara-marche-is-a-thatch-cov-
ered-market-boutique-hotel-in-japan/.

Figure 4.8 : 
Exterior view of Yushuhara Marche.
(Source: Kengo Kuma and Associates)

Figure 4.9 : 
Evening exterior view of Yushuhara Marche.
(Source: Kengo Kuma and Associates)
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Materiality & Techniques:

Thatch is the material which deeply related to “Cha 

Do”, and is commonly used for the roofs of traditional 

houses, temples and shrines in Japan. Thatch is 

normally made from dry vegetation such as straw and 

dried leaves and thatched roof is traditionally used to 

protect buildings from the elements: sunshine, wind, 

extreme temperature, rain and tempreature change. 

In this building, thatch has been transformed into 

giant louvres. 

Sustainable Features:

The building is constructed with locally sourced 

materials – rice straw (thatch) and cedar wood. Both 

these materials are renewable natural materials with 

low carbon footprints. The cedar logs are used as 

support columns, and cedarwood linings are used for 

the ceiling and interior. The modular thatch louvres 

act as a well insulated solid wall of thatch. The deep 

overhanging roof protects the thatch from rainfall 

and ensures the facade lasts for a long time. These 

modular thatch louvres are built on operable pivots 

which allows fresh air to move freely. 

Building Use/Intentions:

The concept for the building was inspired by the 

history of Yusuhara town, and the “Cha do” culture. As 

an attempt to respect local history and culture, thatch, 

which is historically and commonly used in traditional 

Japanese architecture, is used as a medium to link the 

past with the present. The architect approached the 

design by rethinking the way a traditional building 

element – thatch for roofing – is utilized innovatively 

as giant louvres for this building. 

Figure 4.9 : Example of traditional thatch roof in 
Shirakawa-go, Japan
Figure 4.10: Example of traditional Japanese tea house
(Source: Google Images)

Figure 4.11 : View of the thatch louvre wall 
(Source: Kengo Kuma and Associates)

Figure 4.12 : Close up view of the thatch louvre 
wall (Source: Kengo Kuma and Associates)
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Wikado28

Architect: Superuse Studio

Location: Rotterdam, Netherlands

Wikado is a refurbished playground space designed by Superuse Studio for 

Kinderparadijs Meidoorn. The existing playground space was in bad condition 

and in need of restoration for the children to play outdoor. Superuse Studio 

repurposed old wind turbines blades to create a new exciting playground space 

with playful elements.

28  ‘Wikado « Superuse Studios | Homepage of One of the Most Advanced Specialists on 
Flow Based Design and Research’, accessed 18 September 2017, http://superuse-studios.com/index.
php/2008/10/wikado-2/; ‘Wikado Playground, 2012 Architecture, Rotterdam, Netherlands, 2009’, 
Playscapes, 6 April 2011, http://www.play-scapes.com/play-design/wikado-playground-2012-ar-
chitecture-rotterdam-netherlands-2009/; ‘Turbine Jungle Gyms: 2012Architecten’s Wikado Play-
ground Is Fun and Eco-Friendly’, TrendHunter.com, accessed 18 September 2017, https://www.
trendhunter.com/trends/wikado-playground.

Figure 4.13: Aerial view of Wikado
Figure 4.14: View of children playing in Wikado
(Source: Superuse Studio)
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Materiality & Techniques:

Wind turbine blades are made from durable, weather 

resistant, polyester-glass fibre composite. These 

blades range in length from 6 meters to 80 meters 

with the diameters of circular hollow bases ranging 

from 40 centimetres to 5 meters. These blades are 

normally discarded as waste into landfill and the 

architects used reuse strategies on the materials. The 

blades have been cut and dismantled into different 

parts to create the play elements of the playground 

such as watchtowers and tunnels.

 

Sustainable Features:

Wind turbine blades are used to create a maze-like 

space associated with covers that made of fighter pilot 

cockpit. The blades were turned into various parts 

such as tunnels, watchtowers, ramps and slides. This 

creative approach is same as the cradle-to-cradle 

concept where waste been turned into new materials 

for other products.

Building Use/Intentions:

The concept for the playground was inspired by 

the architects’ vision to create new aesthetic and 

sustainable architecture via design with locally source 

materials. The architects reclaimed the discarded 

windturbine blades to create a series of exciting spatial 

spaces for the children to play and explore.  

Figure 4.15: Examples of wind turbine blades 
(Source: Google Images)

Figure 4.16: Elements of Wikado made from discarded wind 
turbine blades. 
Figure 4.17: Interactions of children with the playground’s elements 
(Source: Superuse Studio)

Figure 4.18: Interesting and exciting spaces created within the void 
of wind turbine blades
Figure 4.19: Interactions of children within the space
(Source: Superuse Studio)
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Artek Pavilion29

Architect: Shigeru Ban Architects

Location: Milan, Italy

Artek Pavilion was a temporary structure erected at the Milan Triennale in 2007. 

The structure was used to help illustrate Artek’s principles of sustainability and 

showcase its new furniture lines.

29  Dirk E. Hebel, Building from Waste Recovered Materials in Architecture and Construction 
(Basel: Birkhäuser, 2014), 72–75, http://unitec.eblib.com.au/patron/FullRecord.aspx?p=1787136; 
Valve, ‘Artek - Projects - Fairs & Exhibitions - Artek Pavilion in Helsinki’, Text, Artek, (10 May 
2017), http://www.artek.fi/projects/fairs/54; ‘Artek Pavilion by Shigeru Ban’, Designboom | Ar-
chitecture & Design Magazine, 18 April 2007, https://www.designboom.com/design-fairs-events/
artek-pavilion-by-shigeru-ban/; ‘Artek Pavilion in Milan, Italy’, accessed 4 October 2017, http://
www.upmprofi.com/References/Design-Stories/Pages/Artek-Pavilion-in-Milan,-Italy.aspx.

Figure 4.20: Exterior view of Artek Pavilion
Figure 4.21: Interior view of Artek Pavilion
(Source: Shigeru Ban Architects)
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Materiality & Techniques:

The pavilion is made from a wood-plastic composite 

name UPM ProFi, developed by a Finnish company. 

The material is made from surplus paper and 

plastic remnants of self-adhesive labels from their 

manufacture and processing process. These waste 

labels contain 60% cellulose and 40% plastics which 

form a strong wood-plastic composite. The material 

is extruded into L-shaped profiles for structural 

elements.

Sustainable Features:

The structure built with material made of cellulose 

fibres and plastic polymers. The material is a waste 

by-product. The architect reconfigured the waste 

into usable material which has structural robustness 

and strength. This material has meager moisture 

absorption rates and does not require any treatment 

for outdoor usage. This project is an admirable 

example of repurposing waste which is similar to 

McDonough and Braungart’s Cradle to Cradle where 

waste is turned into new elements.

Building Use/Intentions:

The concept for the pavilion was inspired by the 

devotion of the company towards sustainability. As 

an attempt to achieve sustainable criteria, the waste 

paper is used as material and medium to link with the 

objective of the company. The architect recreates that 

space where can present the company’s commitment 

and their products.

Figure 4.22: Paper and plastic remnants of self-adhesive labels
Figure 4.23: Structural elements made from the waste material
(Source: Shigeru Ban Architects)

Figure 4.24: Close up of the structure of the pavilion. 
(Source: Google Images)

Figure 4.25: View towards interior of the pavilion.
Figure 4.26: Close up interior view with products
(Source: Google Images)
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Bamboo Roof30

Architect: Shigeru Ban

Location: Houston, Texas

Architect Shigeru Ban was invited to create an installation for the Rice University 

Art Gallery. Bamboo Roof is an outdoor open-weave canopy of bamboo flooring 

boards which was constructed by students, professors, and volunteers. The 

installation is a half-scale study prototype of the Forest Park Pavilion at St. Louis, 

Missouri, United States.

30  Matilda McQuaid and Shigeru Ban, Shigeru Ban (London ; New York, NY: Phaidon 
Press, 2006), 140–49; ‘SBA_Bamboo Roof Structure’, accessed 28 September 2017, http://www.
shigerubanarchitects.com/works/2002_bamboo-roof/index.html; ‘Shigeru Ban | Bamboo Roof’, 
Rice Gallery, accessed 28 September 2017, http://www.ricegallery.org/shigeru-ban/; ‘Shigeru Ban 
Architects | BAMBOO PAVILION’, accessed 28 September 2017, http://www.dma-ny.com/site_
sba/?page_id=335. Figure 4.27: Overall view of Bamboo Roof

Figure 4.28: Close up of the installition
(Source: Rice Gallery)



32

Materiality & Techniques:

Bamboo Roof is constructed with laminated bamboo 

flooring boards and reciprocal-frame system. The 

reciprocal-frame system is an interlocking system 

consisting of four bamboo boards with numerous 

pin-wheel connections. The different orientations 

of the overlap and arrangement result in changes in 

curvature and patterns. This system forms a simple 

yet complex grid shell roof canopy that is supported 

by bundled steel columns.

Sustainable Features:

The main material of this project is bamboo. Bamboo 

has faster growth rate compared to wood and also 

has a low carbon footprint and low embodied energy. 

The architect selected the materials to use due to the 

sustainability consideration and in order to minimise 

waste for the project. 

Building Use/Intentions:

The bamboo roof was designed as a study model for 

the Forest Park Pavilion which was still in development 

at that time. The architect approached the design via 

rethinking the way of a traditional building element 

– solid roof – and changing to a lightweight and 

transparent roof. 

Figure 4.29: Overall view of Bamboo Roof
(Source: Rice Gallery)

Figure 4.30: Close up of reciprocal-frame system
Figure 4.31: Close up connection details of column 
with reciprocal system
(Source: Shigeru Ban Architects)

Figure 4.32: Initial sketch for Bamboo Roof
(Source: Rice Gallery)

Figure 4.33: Human interaction with Bamboo Roof
(Source: Rice Gallery)
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The critical analysis of elements from each precedent were identified in relation to this research project. 

The use of diagrams and illustrations provide direct interpretation on architectural components and 

own exploration with peeler cores, providing a deeper understanding of new possibilities that can be 

done during the early stages of the design process. 

The University of Nottingham Gateway Building, Yusuhara Marche and Wikado were selected as 

precedents for the underlying purpose of remodelling waste for this research project. These projects 

have different methods for changing waste into different components. The Gateway Building utilised 

strawbale as infill for wall systems and has a window of truth in the interior of the building to showcase 

the material of the walls. As for Yusuhara Marche, thatch (rice straw) which is used for roof traditionally 

has been transformed into giant louvres for the façade. Wikado is a playground that made from 

discarded wind turbine blades. The wind turbine blades were repurposed to make different playful 

elements of the playground. These projects are good examples of different ways of waste utilisation 

in various architectural context. The creative approaches on organic waste – peeler core should be 

embedded into the design of this research project

Artek Pavilion and Bamboo Roof were selected on their construction techniques for creating conceptual 

components for this research project. The Artek Pavilion is about reconfigured waste to create a new 

material which have been used as structural components throughout the pavilion. The extruded 

L-shaped profile has created the straightforward, simple structure of the building. In Bamboo Roof, the 

simple yet complex canopy is created via using the reciprocal-frame system. A reciprocal-frame system 

is a modular method made out of several pieces of a material that has the same length. This system can 

create a range of dynamic patterns and curvatures depending on the numbers of interlocking members 

and orientations of each modular units.

Figure 4.34 (Right): Analaysis of precedent studies and illustrations of possible 
intrepretation on architectectural components with peeler cores
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Figure 5.1: Map of New Zealand
(Source: Google Images)
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Primary industry plays an important role in the 

New Zealand economy. Two of the largest primary 

industries are agriculture and forestry; together 

they contribute between three and six percent of 

New Zealand’s gross domestic product (GDP)31. 

These industries are major export earners, provide 

primary inputs for secondary industries and provide 

job opportunities throughout the country. 

New Zealand has vibrant forestry and wood-

processing sectors which continue to expand. 

There are 10.1 million hectares of forests overall 

which take up to 38 percent of the total land in 

New Zealand32. There are 1.7 million hectares of 

the forests reserved for replantation and harvest 

for raw materials - wood33. Almost 70 percent of 

raw materials and products from these sectors are 

exported in various forms: logs, wood chips, sawn 
31  ‘Agriculture - Value Added (% of GDP) in New Zea-
land’, accessed 3 July 2017, https://tradingeconomics.com/
new-zealand/agriculture-value-added-percent-of-gdp-wb-da-
ta.html; ‘Economic Performance of the Agricultural Industry’, 
accessed 3 July 2017, http://www.stats.govt.nz/browse_for_
stats/environment/environmental-reporting-series/environ-
mental-indicators/Home/Land/economic-performance-agri-
culture.aspx; ‘New Zealand GDP From Agriculture | 1987-2017 
| Data | Chart | Calendar’, accessed 3 July 2017, tradingeco-
nomics.com/new-zealand/gdp-from-agriculture; Ministry 
for Primary Industries, ‘Forestry | MPI - Ministry for Primary 
Industries. A New Zealand Government Department.’, MPI, 
accessed 23 June 2017, http://www.mpi.govt.nz/news-and-re-
sources/open-data-and-forecasting/forestry.
32  ‘Forests and Forest Products’, accessed 3 July 2017, 
http://www.stats.govt.nz/browse_for_stats/environment/
environmental-economic-accounts/forests-and-forest-prod-
ucts-2005.aspx.
33  Ibid.

timber, panel products, pulp and paper and other 

wood products34. 

The significance of forestry goes beyond 

commercial timber production. Forestry plays 

a major role in the environment, society, and 

economy of New Zealand. In environmental 

terms, forests help to reduce the effect of climate 

change, provide habitat for biodiversity, protect 

soils from erosion and sequester carbon through 

photosynthesis. Besides that, the forests also serve 

as critical recreation areas such as national parks, 

scenic reserves and conservation areas.  Moreover, 

Māori have a significant relationship with the 

natural environment, in particular with forests 

and mountains. This cultural connection provides 

a more compelling reason to protect and preserve 

the land and forests. In term of the economic, 

forest products are considered as the third major 

export earner after tourism, which is the biggest 

export earner at present, and agriculture. Forestry 

also provides huge employment opportunities for 

locals. 

Although the forestry industry plays a significant 

role in the New Zealand economy,there are still 

issues with dealing with the waste it produces. 

Industry authorities and participants use a variety 
34  ‘New Zealand Economy | Winny Education Services’, 
accessed 3 July 2017, http://winnyedu.com/study-abroad/
new-zealand/new-zealand-economy.

of methods to utilise waste materials ranging 

from using it as a fuel source for bioenergy 

to manufacturing a number of composite 

products. There are however still elements of 

waste generated throughout from the felling to 

production processes. The range of waste from 

the processes are branches, bark, irregular-shaped 

trees and off cuts from tree trimmings. This organic 

waste is often turned into woodchips which act as 

fuel source for generating electricity and heating.

In line with the overall aim of this research which 

is to explore waste as a material with potential, 

the specific proposal is to explore the possibility of 

using organic waste, raw residue, from the forestry 

industry, for an architectural application.  
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S The 1.7 million hectares of the production forests 

in New Zealand are made up of a diverse mix of 

tree species, including radiata pine, douglas-fir, and 

a variety of cypress and eucalyptus species. Among 

the species, radiata pine (Pinus radiata) has the 

highest commercial value due to its versatility and 

fast growth cycle. Radiata pine is the commonly 

grown species which makes up 90 percent of the 

planted production forest area in New Zealand35. 

Radiata pine is a fast growing softwood tree 

species which need an average of twenty years to 

reach maturity. It is also suitable for a wide variety 

of end-use applications ranging from furniture, 

cladding, concrete formwork, timber framing to 

glulam, plywood and limited veneer lumber (LVL). 

Higher quality logs are selected and processed 

for structural wood products such as timber 

framing whereas lower quality logs have different 

uses including use in the production of particle 

boards. Most of these processes are dependent 

on machinery, and there are elements of waste 

generated by production processes as in the case 

of peeling logs for plywood and veneer production.

Forestry wood processors use a variety of methods 

to utilise waste materials ranging from using it 

as a fuel source for bioenergy to manufacturing 
35  New Zealand Forest Owners Association and Minis-
try for Primary Industries, ‘National Exotic Forest Description 
As At 1 April 2016’ (Ministry for Primary Industries, 2016), 8.

a number of composite products.  Some of the 

waste is still in raw material form and often has low 

commercial value. One example of undervalued 

waste is peeler cores. Peeler cores are the heart of 

wood left over after the peeling process. A machine 

peels the logs by using a giant sharp blade, and 

each of these peels are then turned into plywood 

or laminated timber. Machines manage the peeling 

process, but there are certain limits for these 

machines to continue to peel the logs.

A peeler core is the centre of a tree and has a 

high moisture content, juvenile cell structure and 

a tendency to twist. Due to these properties, the 

forestry industry authorities has tended to regard 

peeler cores as having limited applications and 

subsequent limited commercial value. Although 

there is limited use of peeler cores at present, 

some peelers are utilised as fence post and to build 

raised garden beds36. These different applications 

suggest there may be new possibilities for peeler 

cores to be turned into new products after careful 

study and innovative thinking.

In addition, there is a dearth of research on this 

particular form of waste. The New Zealand Forest 

36  etheory (http://www.etheory.co.nz), ‘Hautapu Pine 
- Producers of Quality Posts and Poles - Peeler Wings’, accessed 
12 August 2017, http://www.hautapupine.co.nz/peeler-wings.
html; ‘Lifestyle Post & Rail®’, Goldpine, accessed 12 August 
2017, http://www.goldpine.co.nz/product-grouping/round-
wood/post-and-rail/.

Research Institute Limited (SCION) has carried 

limited research on peeler cores and its potential 

use such as Kibblewhite’s paper on utilisation 

options for wood residue37. However, these studies 

are at present limited to the use of the core 

within the forestry industry context. This research 

project will explore peeler core utilisation from an 

architectural perspective.
37  R. P. Kibblewhite, ‘Pinus Radiata Wood Residue 
Qualities and Some Utilization Options’, New Zealand Journal 
of Forestry Science 14, no. 3 (1984): 382–394.
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Figure 5.2: Illustration of veneer peeling process for 
plywood and laminated veneer lumber (LVL)
(Source: Google Images)

Figure 5.3: Photo of peeler cores
(Source: Google Images)

Figure 5.3: Photo of woodchips in Nelson Pine Limited Industries
(Source: Ming Hau Tan)

Figure 5.3: Close up of woodchips
(Source: Ming Hau Tan)
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Kawerau is selected as the site for this architectural 

project for a variety of reasons including the fact 

that there is likely to be an expansion in the forestry 

production there in the near future. Kawerau is 

a town located in the Bay of Plenty region of the 

North Island with a total population around 6000 

people38. It is accessible to the Port of Tauranga, 

Whakatane and Rotorua via roads and rails. 

Kawerau is a purpose-built forestry town to service 

the pulp and paper mill. The town is surrounded by 

the largest forest in New Zealand, Kaingaroa Forest 

which supplies the main resource for the pulp, 

paper and timber mills. The mill has a significant 

place in the history of New Zealand’s forestry 

production industry. For these reasons, many local 

New Zealand and international wood processing 

and forestry companies have expressed interest 

in establishing more mills in Kawerau. Research 

by SCION show that future timber processing 

establishments such as wood pellet mills, plywood 

mills and industrial sawmills will be highly beneficial 

for Kawerau39. With these future developments, 

it is likely that there will be more elements of 

waste throughout the production of various wood 

38  ‘About Kawerau, BOP, New Zealand | Work & Live 
in Kawerau’, Kawerau, accessed 24 August 2017, http://www.
kawerau.org.nz/about.
39  Peter Hall, ‘Analysis of Wood Processing Opportuni-
ties In Kawerau Using The Woodscape Model’ (SCION, October 
2013), 11.

products from Kawerau. 

Moreover, Kawerau possesses a rich natural 

landscape with Mount Putauaki clearly visible from 

the town and the Tarawera River running through 

it.  The town is split into the industrial area and the 

town area. In addition, Kawerau also has access to 

geothermal resources. These resources provide 

electrical power for the mills in the industrial area. 

However, despite Kawerau’s rich resources, it is 

also facing some key social issues including lack of 

employment which causes younger people to leave 

town to seek jobs and the need for education and 

training for adults. 

Another reason that makes Kawerau a suitable site 

for the research project is the Industrial Symbiosis 

initiative introduced by the Kawerau District 

Council40. This initiative emphasises efficient 

utilisation of natural resources with environmental 

consciousness in mind41. Furthermore, this 

approach also looks into opportunities associated 

with waste as a resource to be integrated with 

existing industry and to create new industries in 

Kawerau. The Industrial Symbiosis plan draws on 

similar ideas to those used in this research project 

40  ‘Industrial Symbiosis Kawerau’, accessed 17 August 
2017, http://www.kaweraudc.govt.nz/Economic_Develop-
ment/industrialsymbiosiskawerau.asp.
41  ‘What Is It? | Kawerau Industrial Symbiosis’, ac-
cessed 17 August 2017, http://embracechange.co.nz/what/
what-is-it.

including the creation of closed-loop ecosystems 

where manufacturers can produce additional value 

during production, where no or minimal waste is 

generated during the manufacture of the products. 

The concept underlining this plan match well 

with the central ideas that informing the research 

project.

The site of the project is located near Kawerau’s 

industrial area. The site itself is in between the 

existing mills and railway terminus. In addition, the 

Kawerau District Council also plans to establish a 

new industrial zone and container hub in this area 

in the next few years. This future development 

provides opportunities for the project to become 

an example of a possible new industry in line with 

the Industrial Symbiosis concept.
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Figure 5.4: Information on Industrial Symbiosis in Kawerau 
(Source: Kawerau District Council)
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IS Kawerau was chosen as the project site  for the 

following characteristics; proximity to Tauranga, 

Whakatane and Rotorua via road or rail, the 

established forestry sector, Industrial Symbiosis 

and the future container hub development, 

and the uniqueness and geography of Mount 

Putauaki. All these features help provide influential 

opportunities when approaching the architectural 

design. 

A site analysis was undertaken to discover the 

attributes which could inform the architectural 

response on the selected site. It is organised into a 

number of sections which include macro and micro 

scales of analysis. 

Figure 6.1: Locations of Kawerau, Tauranga, Rotorua and Whakatane  (Source: Google Earth)
Figure 6.2: Looking over Kawerau Town (Source: Google Images)
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Figure 6.3 : Illustration of location 
of Kawerau town centre, industrial 
areas and research projects site
(Source: LINZ)
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6.
2 

 IN
FR

AS
TR

UC
TU

RE INFRASTRUCTURE

Kawerau can be accessed via existing state 

highways and direct rail freight link from the Port 

of Tauranga. This accessibility gives Kawerau a 

significant strategic location in the timber industry 

especially for pulp, paper and timber mills. 

There is a future development plan for an inland 

container terminal located near the project site. 

This development plan proposes to open up more 

industrial land which will attract more timber 

processing establishments such as wood pellet and 

plywood mills, as well as industrial sawmills. These 

features led to the selection of the project site 

which is near to the mills which generate waste in 

the future development of Kawerau.

Figure 6.4: Photo of exisiting forestry industry in Kawerau
(Source: Google Images)
Figure 6.5: Photo fo geothermal power station in Kawerau
(Source: Google Images)
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Figure 6.6: 
Illustration of 
infrastructure and 
urban compostition of 
Kawerau
(Source: LINZ)
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6.
3 

VE
GE

TA
TI

O
N VEGETATION

Kawerau surrounded by the largest plantation 

forest in New Zealand, Kaingaroa Forest which 

supplies the main resource for the pulp, paper 

and timber mills. Other natural vegetation is also 

prevalent around Kawerau and this provides the 

potential to incorporate landscape as part of the 

architectural design.  

Figure 6.7: Photo of Mount Putauaki 
(Source: Google Images)
Figure 6.8: Look towards Kawerau town centre and its industrial 
area from Mount Putauaki 
(Source: Google Images)
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Figure 6.9: 
Illustration of 
vegetation layers and 
its distribution around  
Kawerau
(Source: LINZ)
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Figure 6.10: 
Illustration of project’s site with its surrounding context
(Source: Kawerau District Council and Putauaki Trust)
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Figure 6.11: 
Illustration of analysis on project’s site
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7.1 PRO
JECT VALUES / GO

ALS
Aesthetic

The building should be able to portray waste’s 

materiality, educate about waste, identify the 

purposes, and relate to the site context with its 

community.

Education

Visitors and users able to learn the skills and theory 

necessary to consider waste as valuable asset.

Learn about how to make stuff or new innovations 

with waste.

Community

The sense of community, a lot of interactions and 

activities. Bring all locals and visitors together, 

central focus areas where all can gather.

Openness

Accessible to all people, clear circulation, flow from 

space to space, interior to exterior

Environment

Respond to local climate with orientation, shading, 

day lighting, and usable exterior spaces. Relate to 

site context in scale, colours, and materials.

Services

Need adequate service areas and parking.

Technology

Incorporated waste as part of building components, 

sustainable wastewater, rainwater collection, use 

of solar and daylighting systems.

Manufacturing

Incorporate production spaces such as workshop 

and storage where waste can be turned into objects 

which have commercial values.
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7.
2 

PR
O

JE
CT

 R
EQ

U
IR

EM
EN

TS General / Overriding / Vision Needs

1. Stand out / Striking / Iconic and blend well with 

surrounding environment

2. Reflect local culture and characteristic 

Access / Circulation / Site Needs

1. Accessible from the main road 

2. Parking and pedestrian access from the main 

road

3. South facing for views and daylighting

4. North facing for passive heating and daylighting

Programme Needs

1. Large space for process and storage materials

2. Exhibition space 

3. Working spaces 

4. Learning spaces for newcomers and students

5. Office space for support personnel 

6. Open communal space for visitors and 

community to gather

7. Access to materials storage from workshops 

and classrooms

8. Nonlinear circulation between spaces

9. Short time parking for visitors/tourists
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7.3 PRO
JECT REQ

U
IREM

ENTS
Functional Needs

1. Production + Storage 

• Workshop (Noisy + Material Processing)

• Loading area

• Storage

• WC

• In house office / Control room

2. Exhibition + Cafe

• Gallery exhibition (movable / changeable)

• Café 

• WC

3. Office

• Admin office/office space/meeting room

• WC

4. Education

• Interchangeable open space (can be used for 

various function)

• WC

Hangout spots at intersection of spaces

Classrooms 

5. Others

• Train connection with future and existing tracks

• Parking for visitors/staff

• Look out area towards Mt Putuaki and existing 

forestry industry
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7.
4 

SP
AC

E 
ID

EN
TI

FI
CA

TI
O

N
 A

ND
 A

LL
O

CA
TI

O
N

SPACES AREA (M2)

Workshop (Noisy + Material Processing) 3000 - 6000
Classrooms /  Small theatre 500 – 1000 (±60 per classroom)
Storage 2000 - 4000

Gallery exhibition (movable/changeable) with 
cafe 1000 – 2000 (±200 for café)

Admin office / office space / meeting room 500 - 1000

Interchangeable outdoor space (can be used 
for various function/part of circulation or open 
space)

10% of total area

WC 25 each 
Hangout spots at intersection of spaces 5 % of total area 
Utility and circulation 15% of total area
Minimum/Maximum Total Area (included 30%) ± 10000 - 20000
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8.
0 

IN
IT

IA
L 

CO
NC

EP
T Early design explorations being carried out after 

identified peeler core as the organic waste material 

and the site for the project in Kawerau. This process 

of explorations included sketches, model making 

and producing diagrams. 

With the understanding and analysis of Kawerau 

have led to informing a concept of incorporating 

waste within a manufacturing and education 

facility. This concept operates in a twofold manner; 

the building constructed with peeler core elements, 

as well as demonstrating the transformation of 

peeler cores from waste to useable products. 

This concept also informed the three most 

important architectural programmes for the 

building. The three architectural programmes are 

‘Manufacturing’, ‘Education’ and ‘Tourism’, which 

will be explained further in the next chapter.

Figure 8.1 (Top): 
Initial bubble diagrams for the project
Figure 8.2 (Bottom):
Sketches and overlay of bubble diagrams on 
project’s site.
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Figure 8.3 (Top Left): 

Development sketches on the design
Figure 8.4 (Bottom Left):

Mass model for arrangements and volume of spaces
Figure 8.5 (Right):
Overlay of main three programmes on plan
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Figure 8.6 - 8.9 (Left to Right) : Experimentation of clay with lime and paper pulp to create environmental friendly material.

Figure 8.10 - 8.11 (Left to Right) : Scale models of how peeler cores can be reimagine into architectural components
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Figure 8.12 - 8.13 (Top to Bottom) : Scale models of how peeler cores can be reimagine into roof structure

Figure 8.14 - 8.15 (Top to Bottom) : Scale models of testing reciprocal frame system with 
peeler cores.
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Figure 9.1: Concept diagram for three 
main architectural programmes.
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9.1 PLANN
ING STRATEGY 

The structure includes two components linked by 

a third; a manufacturing facility and an education 

facility, which are linked by a third component 

‘tourism’ facility. These entities have their 

requirements, in accordance with the overall brief.

The structure will provide facilities for exhibiting 

the waste from the surrounding forestry industry 

and innovations with waste. This is a physical 

interpretation of exploring opportunities for 

waste to be turned into valuable resources 

which can be economically and environmentally 

beneficial. As displayed in Figure 9.1, the project 

is categorised into three zones to divide the 

space programmatically. The first is dedicated to 

‘Manufacturing’, the second ‘Education’,  and third 

‘Tourism’. This narrative of Waste - Waste Not is 

emphasised through the zoning and circulation

Each zone will be explored as its entity through 

circulation. The circulation turns an eye opening 

experience as one journeys through various zones. 

Through this journey, each zone will invoke a 

different response relating to the zone’s educational 

topic. The design will explore the openness and 

closure of space, framing of views, and use of waste 

components to enhance the visitor’s experience. 

The diagram (Figure 9.2) shows an overlay on the 

chosen site to get a basic understanding of how 

the spatial arrangement in relates to the site. The 

bubble diagrams also helped establish relationships 

between each zones. Several iterations were made 

until a basic layout was achieved (Figure 9.3). 

The decision to align to the Mount Putauaki was 

made in the site research phase. From analysing 

Kawerau, it was made apparent that the mountain 

is an important local icon of the culture and history 

of the place. It is imperative for the architecture 

to sit on the site with views toward the mountain. 

With the architectural programmes, having the 

building situated in the industrial area would prove 

to be an advantage for the research project as well 

as being located near the forestry industry. This will 

fit well with Kawerau’s future development plans 

and Industrial Symbiosis concept. The architecture 

of this research project hopes to influence the 

perception of waste as a valuable asset for people 

and the environment.

Figure 9.2: Overlay of  the main concept on site.

Figure 9.3: Basic layout of the design with site context
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9.
2 

 M
AN

UF
AC

TU
RI

N
G The production facility and its associated storage 

requirements are located in this zone. This space 

is where demonstration of organic waste from 

nearby forestry and timber industry being turned 

into new products occur. A long pathway adjacent 

to the manufacturing facility where visitors to look 

in at the production processes. 

The facility would be the core for manufacturing 

innovations from waste and aim to generate 

income from the products. Hence, these spaces 

will include heavy machinery and vehicular access 

in the production process. Importantly, there is 

segregation between workers and visitors as this 

area is considered a hazardous working zone.

The production is divided into several sections 

according to the manufacturing processes that 

produce innovations from waste.  The facility will 

include the following:

• Open storage space

• Registration office for deliveries (inwards/

outwards goods)

• Workshop for sorting of materials 

• Workshop for production activities (cutting 

and assembling)

• Finishing work area

Pathway:

The pathway plays a significant role in conveying 

the concept of ‘Waste - Waste Not’ through 

observation of the processes. The pathway will 

have framed views of the processes and covered 

with screen walls that are made from peeler cores. 

Figure 9.5 show how screen walls can provide 

privacy and create a sense of direction for the 

pathway

Figure 9.4: ‘Manufacturing’ area highlighted

Figure 9.5: Sketch of the pathway with 
screen walls
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9.3  EDUCATIO
N

The ability for waste to be turned into new 

products has been detailed in the description 

of the manufacturing zone. The next step is to 

educate and change people’s views on waste. The 

challenge is to ensure people do not dwell, enjoy 

the experience and forget after they left. The 

knowledge and experience that the visitors have 

gained from the exhibition and manufacturing is 

put to practical use. 

The education centre would be the core for 

transferring knowledge, theories and skills, as well 

as the inclusion of workshop classes at the centre. 

A major concern for the education is to encourage 

younger generations to utilise waste as an asset 

and create more innovations beneficial to people 

and  the environment in the future. It is important 

to note that there will be visitors such as students, 

local community or makers who will go directly to 

the centre from the main entrance.

Programme: 

The education centre serves as a hub for future students. It will 

be used for classes and maker spaces where experimentation 

with waste can be done. The facility will include the following:

• WC

• Offices

• Meeting rooms

• Learning classrooms that can be used as mini work spaces.

• Interchangeable open space for overflow work spaces

Figure 9.6: 
Photo reference for work spaces for the ‘Education’
(Source: Google Images)

Figure 9.7: Photo reference for classrooms with 
intergration of work space.
(Source: Google Images)

Figure 9.8: ‘Education’ area highlighted
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9.
4 

TO
UR

IS
M The beginning of the story of ‘Waste - Waste Not’

The architecture in this zone is the first encounter 

of the building for the visitors. The entry must be 

inviting and integrated with surrounding landscape. 

By locating the exhibition along the main route of 

entry which has the view of Mount Putauaki, it 

serves as a way of inviting people to approach into 

the building.

Programme:

The ground floor plan  (Figure 9.9) highlights zone 

‘Tourism’. After the exhibition, the long linear path 

leads to the intersection of the building. Visitors can 

continue on two possible routes: option one, up the 

stairs with direct access through the information 

centre to the manufacturing journey; option two 

leads to the education facility. The elements will 

include the following:

• Exhibition

• Foyer (with seating)

• Cafe

• Reception 

• Information centre

• Access to education centre

• Access to manufacturing spaces

The exhibition in this zone is to illustrate the 

organic waste from the foresty industry and 

innovations - beginning with a representation of 

the lifecycle of a tree and its waste generated from 

the production processes. The exhibition will be 

filled with raw organic waste materials, processes, 

experiments and methods, supported by a history 

of forestry and facts about the impact of waste on 

the environment. The interactive, tangible nature 

of the exhibition allows one to grasp the concept 

and learning experience of the programme, and 

anticipate what is to come.  

Entrance:

Figure 9.10 shows concepts of the exhibition 

space, playing with the volume of space, potential 

texture through the use of materials and structure. 

The suspended grid shell roof structure was a key 

component in the development, as it creates a sense 

of excitement, which strengthens the experience of 

visitors as they enter the building. The patterns of 

the exposed grid shell and changes in volume create 

an interesting exhibition space. The materiality of 

timber and peeler core captures the underlying the 

metaphor of the project; turning waste from the 

production turned into new components that are 

economically sound and environmentally friendly.

Figure 9.10: 
Sketch of exhibition space with the grid shell roof

Figure 9.9: ‘Tourism’ area highlighted
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Figure 9.11: Ground floor plan sketch
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Figure 10.1: Sketch of ground floor plan 
with labels
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Figure 10.3: North Elevation Sketch

Figure 10.2: Section A-A Sketch
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11
.0

 C
O

NC
LU

SI
O

N The research has explored how material 

understood as waste can be utilised within an 

architectural proposition. This research study has 

drawn upon a range of literature about climate 

change, including the causes and effects of climate 

change on humans and the environment. It has also 

included analysis of current strategies that have 

been utilised to address the issue. Undertaking a 

critical analysis of scholarly works on sustainability 

theories and selected architectural projects has 

provided a deeper understanding of the waste 

issue in the context of climate change. 

Key literature informing the study included Cradle-

to-Cradle and Regenerative Design for Sustainable 

Development. These texts have offered valuable 

insights into the life cycle of materials and strategies 

to turn waste into useful resources. The knowledge 

drawn from these sources has also shaped the 

investigation of waste from a number of primary 

industries in New Zealand. This investigation 

included identifying the main types of waste from 

industries such as agriculture and forestry and 

involved a number of site visits.

Key knowledge and techniques from the precedent 

studies enabled the identification of possible 

construction techniques that can be applicable 

when using waste material. This also led to testing 

various techniques with materials and looking for 

creative ways to utilise waste in an architectural 

proposition.  

The decision to use peeler cores, an organic 

waste product from the forestry industry, for this 

research project came after a series of assessments 

and evaluations of current waste management 

techniques. 

Due to the peeler core’s natural properties, the 

forestry industry authorities have tended to 

regard it  as having limited applications and limited 

commercial value. The architectural potential 

of peeler core material has been explored by 

reimagining in this study as new building materials 

and components. This process has involved 

exploration through various methods such as 

drawing and making physical scale models. 

In combination, these research processes 

formulated the design of a manufacturing 

and education facility that utilises peeler core 

material within its building elements. The design 

works across a number of different dimensions - 

‘Education’, ‘Manufacturing’ and ‘Tourism’. These 

dimensions create experiences and inform a 

connection with ‘waste’. 

There are a number of important limitations of 

the study. Firstly, the outcome of this research 

project is an architectural design which integrates 

waste, but this is limited only to a particular kind 

of ‘waste,’ created within the forestry industry. 

Secondly, limited time and restricted research on 

peeler core material also meant this study could 

not investigate its financial values or fully explore 

its structural potential.  Moreover, it is also not 

been viable to carry out a life cycle analysis or 

explore the full potential utilising peeler cores 

might have in terms of creating a cradle to cradle 

or regenerative design outcome. However, despite 

the limitations, this study provides a starting point 

for better waste utilisation of peeler core materials 

from the forestry industry and suggests that it 

is reasonable for peeler core to be considered 

as a viable option to establish environmentally 

sustainable design projects.

There is potential for future research to expand 

on the work undertaken in this study in terms of 

the integration of waste with other materials and 

advanced technologies. Future improvement can 

be focused on transforming waste to become 

a more widely used option in contemporary 

construction. The approaches taken in this study 

also can be utilised by other designers to establish 

projects that could create closed-loop ecosystems 

that enable more effective waste utilisation. 

Overall, this research project provides an example 

of how organic waste can be used as a sustainable 

material for an architectural proposition that can 

educate and promote  sustainable ways of looking 

at ‘waste’.
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Figure 11.1: How waste been turned into different components via architectural design
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clay, lime, hemp, 

and paper pulp 

(from discarded egg 

trays, magazines and 

newspapers).
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13.4 PEELER CO
RES

Photos of actual peeler cores from 

Nelson Pine Industries Limited



797978

Site Visit 

Nelson Pine Industries Limited

18 – 19 May 2017

INTRODUCTION

This is a report on a site visit to Nelson Pine Limited 

Industries on 18-19 May 2017 by Ming Hau Tan. 

The site visit aimed to get an in-depth understanding 

of the production process and waste generated 

within the forestry industry of New Zealand.

Richard Barry, Technical Manager of Nelson Pine 

Industry Limited, provided a tour around the 

manufacturing and processing plants in Nelson 

Pine.

OBJECTIVES OF THE SITE VISIT: 

• Identify existing waste materials from the 

forestry industry.

• Identify existing waste management 

techniques.

• Investigate peeler cores and its current use.

• Investigate the natural properties of peeler 

cores

FINDINGS:

• There are numerous waste products 

generated by the production process: 

such as tree barks, plywood cut offs, 

laminated veneer lumber (LVL) cut off, 

medium-density fibreboard (MDF) cut off 

and peeler cores.

• The waste is turned into wood chips via 

chipper machines.

• The wood chips used as a fuel source for 

plants’ furnace and kiln. 

• Peeler cores is found in the log peeling 

process for manufacturing LVL and 

plywood.

• Peeler cores turned into woodchips for 

burning purpose.

• The average size of peeler cores is 2.7 

meter long and 84mm wide (diameter)

• The natural properties of peeler cores 

are low density, high moisture content, 

juvenile cell structure and a tendency 

to twist.

• Peeler cores are untreated but there is 

possibility can be done with chemical 

treatment.

• Photos are attached in the next pages
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Figure 1: Peeling process for laminated veneer lumber (LVL) production.
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Figure 2: Waste generated from the production processes (Top Left)
Figure 3: Wood chips as fuel for furnace and kiln. (Bottom Left and Right)



PB82

13.6 FIN
AL DESIGN

 DRAW
INGS 



OUTPUTS

INPUTS
PROCESSRESOURCES

PRODUCTS

WASTE

WASTE

POSSIBILITIES

CURRENT SITUATION

ARCHITECTURE

HUMAN NEEDS (PRODUCTS) MANUFACTURERS WASTE 
(LEFT OVER FROM THE PROCESS)

RETHINK / REPURPOSE INNOVATIONS

WASTE

POSSIBILITIES

CURRENT SITUATION

ARCHITECTURE

HUMAN NEEDS (PRODUCTS) MANUFACTURERS WASTE 
(LEFT OVER FROM THE PROCESS)

RETHINK / REPURPOSE INNOVATIONS

?

ALCHEMY: Waste - Waste Not
a seemingly magical process of transformation, creation, or combination

FORESTRY WASTE

TIMBER LIFECYCLE

MATERIAL LIFECYCLE



TOURISM

EDUCATION

MANUFACTURING

EXISTING FORESTRY INDUSTRY

EXISTING RAILWAY TERMINUS

FUTURE 
CONTAINER
HUB

PROJECT
SITE

KAWERAU

Looking South to Putauaki

ARCHITECTURAL COMPONENTS

EXPLORATION MODELS

Looking North East to Bay of Plenty

Initial 
Spatial
Arrangement

Developed
Spatial
Arrangement





View of storage area

SECTION A-A 
SCALE 1:100

SECTION B-B 
SCALE 1:100

View of entrance View of manufacturing space

Exploded detail 
of roof structure



VIEW TOWARDS ENTRANCEVIEW TOWARDS WALKWAY

VIEW TOWARDS VIEWING AREA

VIEW TOWARDS CLASSROOMS/WORKSHOP

CLOSE UP VIEW OF CLASSROOMS/WORKSHOP

FI
NA

L 
PR

ES
EN

TA
TI

O
N 

PH
YS

IC
AL

 M
O

DE
L 

PH
O

TO
S








