
35th PLEA Conference on Passive and Low Energy Architecture

Planning Post Carbon Cities

PLEA
Sustainable Architecture and Urban Design

Editors:
Jorge Rodríguez Álvarez

&
Joana Carla Soares Gonçalves

PLEA 
2020
A CORUÑA



35th PLEA Conference on Passive and Low Energy Architecture

Planning Post Carbon Cities
A Coruña, 1st-3rd September 2020

Editors:
Jorge Rodríguez Álvarez

&
Joana Carla Soares Gonçalves

PLEA
Sustainable Architecture and Urban Design

Design and layout:
Daniel Zepeda Rivas

PROCEEDINGS
Vol. 3

PLEA 
2020
A CORUÑA



PLEA 2020 - Planning Post Carbon Cities
Proceedings of the 35th International Conference on 
Passive and Low Energy Architecture
A Coruña, 1st - 3rd September 2020

Organized by the University of A Coruña
and Asoc. PLEA 2020 Planning Post Carbon Cities
www.plea2020.org
www.udc.es

Conference Proceedings edited by: 
Jorge Rodríguez Álvarez and Joana Carla Soares Gonçalves
Design and layout: Daniel Zepeda Rivas

© Edition: University of A Coruña and Asoc. PLEA2020 Planning Post Carbon Cities
© Individual papers: the respective authors

Portions of this publication may be freely reproduced subject to the contents being reproduced accurately, for 
academic purposes, with due acknowledgement to the authors and the conference proceedings title and editors.
For use in citations: Paper Author(s) (2020) Paper Title. In J.Rodríguez Álvarez & J.C. Soares Gonçalves (Eds.) 
Planning Post Carbon Cities. Proceedings of the 35th PLEA Conference on Passive and Low Energy Architecture. A 
Coruña: University of A Coruña. DOI: https://doi.org/10.17979/spudc.9788497497947
This book was prepared from the input files supplied by the authors. The editors and the publisher are not 
responsible for the content of the papers herein published.

Electronic version as:
ISBN: 978-84-9749-794-7
Depósito Legal: C 1551-2020
DOI: https://doi.org/10.17979/spudc.9788497497947

This book is released under a Creative Commons license
Attribution-NonCommercial-ShareAlike 4.0 International
(CC BY-NC-SA 4.0)

PLEA
Sustainable Architecture and Urban Design

Escola Técnica Superior de Arquitectura
Universidade da Coruña

PLEA 
2020
A CORUÑA

PLANNING POST CARBON CITIES

DOI: https://doi.org/10.17979/spudc.9788497497947
DOI: https://doi.org/10.17979/spudc.9788497497947
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://www.udc.es/
http://www.plea-arch.org/
https://etsa.udc.es/web/
https://www.plea2020.org/


Authors ORCID: 
1st : 0000-0003-2307-9172
2nd: 0000-0001-8374-5179

PLEA 2020 A CORUÑA 
Planning Post  Carbon C i t ies

Nodal strategies for a sustainable architectural 
education 

MAGDALENA GARBARCZYK MIN HALL

Unitec School of Architecture, Auckland, Aotearoa New Zealand 

ABSTRACT: The inescapable background to teaching and studying architecture today is an unprecedented 
climate crisis, particularly in the context of teaching sustainability. In order to bring architectural education and 
practice up to speed with the current imperative to create a truly sustainable future, educators must explore new 
strategies for training future architects. This paper examines teaching and learning methods employed in 
sustainability courses and projects at Unitec School of Architecture in Aotearoa New Zealand over the past seven 
years. The findings, together with reflections on the fundamental principles needed to teach sustainability in an 
architectural context, have been synthesised into four nodal strategies to inform future teaching and learning.
The nodal strategies have the potential to inform not only further specific courses on sustainability but also a 
more sustainable architectural curriculum. 
KEYWORDS: Sustainability, Architectural education, Making 

1. INTRODUCTION
The inescapable background to practising,

teaching and studying architecture today is an 
unprecedented ecological and environmental crisis. 
This reality sets the context for teaching 
sustainability. In combination with strategies that 
promote creativity, cooperation and openness to 
change, a regenerative approach to teaching 
sustainability can help students to overcome anxiety 
and paralysis in the face of the crisis, and to engage 
with and recognise sustainability as a pillar of 
architecture rather than a technological or superficial 
fix. By placing sustainability at the core of 
architectural teaching, learning and practice, 
educators can help future architects to design 
buildings that co-exist with the environment in very 
different ways to the status quo which has 
contributed to the current emergency.  

This paper reflects on the teaching of 
sustainability courses and projects at Unitec School of 
Architecture in Aotearoa New Zealand over the past 
seven years. The findings of this examination are then 
discussed and synthesised into four nodal strategies 
that can be used to not only inform the structure and 
content of future sustainability courses but also to 
contribute to the whole architectural curriculum in a 
way that reflects sustainability as a fundamental part 
of architecture. 

2. FROM (CLIMATE) PARALYSIS TO ACTION
2.1. A positive co-learning environment

Educators need to be conscious of how they 
deliver the contextual information that provides the 

backdrop for teaching sustainability. The delivery of 
gloomy data and facts about the ecological crisis is a 
common approach, but this delivery mode may have 
a negative effect, causing individuals to disengage 
and develop feelings of anxiety and paralysis [1]. 
Facts alone do not prompt action; rather, they 
contextualise the learning. Shifting the perception of 
teaching from delivery of knowledge (data and facts) 
to creative inquiry has the potential to inspire 
individuals to act. Making, as an active material 
exploration that engages the senses, is a particularly 
effective form of creative inquiry, helping to alleviate 
‘paralysis’ through physical activity and real-time 
problem solving. 

Equally important is flattening of the hierarchy 
associated with teaching in higher education. The 
classic paradigm of the lecturer as expert, and 
students as receivers of the expert’s knowledge, 
creates distancing and, consequently, often 
disengages students from being co-creators of the 
content of their learning. This idea of co-creation is 
essential in the realm of ecological thinking, where 
one of the key values is the belief that every 
individual has the capacity and capability to positively 
influence the current ecological narrative.  

In Psychology for a Better World Dr Niki Harré 
offers simple yet valuable ideas that can be applied to 
educational frameworks. According to Harré, 
creativity, co-operation and openness to change are 
all enhanced when positive emotions are present; 
paradoxically, it is usually when people feel good 
about themselves and their environment that they 
become more willing to accept the idea of doing 
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things differently [2]. Doing things differently is 
exactly what is needed when addressing the current 
relationship between the built environment and the 
natural environment. In terms of teaching, creativity, 
co-operation and openness to change can be actively 
fostered by ensuring students have a positive co-
learning environment.  

2.2. (Re)defining sustainability 
Sustainability in architecture is often linked to the 

image of a complex, technologically enhanced 
building. This association of sustainability with 
technology, limited yet dominant, has the tendency 
to disconnect individuals from the fundamental 
principles of sustainable design. As pointed out by 
academic Basak Gucyeter, “the supremacy of 
sustainable technologies over concepts such as 
locality, minimal use of resources, environmental 
design approaches [sic] might result in stereotype 
sustainability measures within the built environment, 
which aren’t incorporated in the aesthetics of design, 
and are solely technological fixes” [3]. Rather than 
succumbing to the tendency to reduce such a 
complex concept to technological solutions, it is 
important that students learn to think systemically, 
and understand the holistic nature of sustainability 
and its core values – that they recognise the 
interconnected nature of things, and the various 
scales and consequences of their actions. 
Regenerative design, a process-oriented approach to 
designing and thinking based on an understanding of 
living systems [4], offers five key principles that can 
be used to define sustainability: 

Working in wholes (not in parts): considering
the interconnections and relationships
essential to effectively engage people, places
and organisations.
Being of service: thinking about projects as
being indispensable to their context, filling
critical needs.
Uniqueness: understand, connect, and draw
from the uniqueness of a place, community,
or organisation in order to activate authentic
change.
Aligned with nature: humans are dependent
upon natural systems; yet, many human
activities, particularly related to the built
environment, deplete the very systems they
depend on. It is essential to explore how
human beings can be positive contributors in
natural systems.
From problems to potential: recognising
opportunities to realise the potential of a
place and increase its relevance [5].

Using these principles offers an accessible 
pathway to seeing any architectural project as an 
intervention into a living system, and thus to 

understanding how essential it is for these 
interventions to be sustainable. Understanding this 
core principle can also help students to gain a deeper 
understanding of the role of architecture in a wider 
context and to recognise sustainability as a pillar of 
architecture rather than a technological fix. This 
approach can be deepened further by engaging the 
senses and experiencing the act of making 
architecture. Making contributes to a more holistic 
understanding of the built environment in its relation 
to ecosystems, as it involves a physical connection to 
the natural resources from which it is made.  

3. PRACTICE
Since 2013, projects with a particular focus on

sustainability have been run within Unitec School of 
Architecture. 

3.1. Design studio projects: 2013-15 
For the first three years, the projects were 

integrated into the Bachelor of Architectural Studies 
(BAS) studio programme and were limited to a six-
week time frame. In 2013 and 2014, students were 
introduced to real client groups with real-world 
proposals: a centre for appropriate building 
technology within a suburban co-housing community, 
and semi-detached housing within a rural intentional 
community. The strong environmental ethics of both 
communities were clearly evidenced in their built 
environments, meaning that students were able to 
grasp concepts of the interconnectedness of 
individual and community actions and being 
authentic to place. Most importantly, they witnessed 
people thinking globally and acting locally in an 
architectural context. For both projects, the students 
presented their final designs to the appreciative client 
communities; they had been of service, which was an 
empowering experience. 

A powerful aspect of both projects was the early 
introduction of making. Students attended hands-on 
earth building workshops with an experienced 

Table 1: Pedagogical Strategies and Learning Outcomes in 
sustainability projects at Unitec School of Architecture 2013-
2019 
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practitioner and literally got their hands dirty making 
earth bricks, ramming an earth wall, and carrying out 
tests (Fig. 1).  

Figure 1: Hands-on earth building workshop 

In 2015, students took part in a competition 
organised by the convenors of the International Straw 
Builders Conference: Natural building in the 21st 
Century (ISBC) to be held in Methven, a ski resort 
town, in March 2016. The brief was to design a bus 
stop for 20 skiers using locally resourced materials. 
None of the students were able to visit the site; their 
challenge, therefore, was to understand the 
uniqueness of the place from afar and design 
accordingly. Shortlisted entries were exhibited at the 
conference and the four winners received free 
registration to attend.  

3.2. Elective courses: 2016-19 
In 2016 the strategy changed to running a 

separate elective course over a full twelve-week 
semester, with making again being a key component. 
The move was prompted, in part, by the opportunity 
for students to attend the week-long ISBC conference 
at the beginning of the semester. Sixteen students 
from across the BAS and Master of Architecture 
programmes attended. They were immersed in a 200-
strong community of delegates including some of the 
most experienced and influential earth and straw 
bale practitioners in the world: builders, architects, 
and engineers. For the remainder of the elective, 
students were tasked with designing and building 
half-scale wall sections using low carbon materials 
and presenting these to a group of staff, students and 
external critics in the workshop space.  

There was no conference opportunity in 2017, so 
the elective began with a hands-on earth building 
workshop, followed by a series of lectures, then 
making wall sections, which this time were presented 

to a public audience and displayed for four weeks in 
the main foyer of the School of Architecture (Fig. 2).   

Figure 2: Wall sections exhibition in the main foyer. 

In 2018 the focus changed to construction waste, 
and the outcome to participating in BuildNZ, the 
largest construction tradeshow in Aotearoa. Students 
moved beyond the shelter of a learning institution 
into the public realm. The project began with a series 
of lectures on the building industry, construction and 
demolition waste, and climate change, followed by a 
visit to Sustainable Coastlines Flagship, an 
environmental organisation whose Learning Centre is 
made of 80 percent reused materials. By the time the 
students began to design and build the exhibition 
stand, they were well versed in the problem of 
construction industry waste and had seen successful 
activism in action. Their mission was to draw 
attention to an industry-wide problem and explore its 
potential. The installation was developed around the 
concept of the tip of the iceberg; the buildings on the 
surface of Aotearoa hide a frightening truth – the 
construction industry is responsible for half of all the 
nation’s waste. Playful house-shaped forms were 
crafted using collected and transformed construction 
waste: glass, plaster board, fibre cement board, 
concrete, timber offcuts, plywood offcuts, CNC 
offcuts, aluminium profiles and rolled up trade 
literature. Beneath these ‘houses’, information about 
the waste material they were created from, its origins 
and environmental impact was revealed (Fig. 3).  
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Figure 3: From the Waste Up exhibition, BuildNZ 2018 

BuildNZ ran for three days and students took turns to 
man the exhibit and engage with the public. They 
became activists. The exhibit attracted a lot of 
interest from the construction industry, and was 
reported on national media and within Unitec, which 
resulted in a wider uptake in the following year’s 
project.  

Figure 4: Resource Matters elective course 2019 

In 2019, the authors of this paper used learnings 
from the previous years to develop an ongoing 
collaborative elective course, ‘Resource Matters.’ The 
course comprised introductory seminars, which 
would be similar each year, followed by design-build 
making components unique to each year. For the 
inaugural course, the making component was aligned 
to the second author’s research into prefabricated 
straw bale construction. One-third scale timber and 
straw bale wall panels were built and assembled into 

a small habitable structure (Fig. 4). Students recorded 
the entire process, and the resulting video, together 
with informative posters and the building itself, 
formed the exhibition stand “Straw into Gold” at 
BuildNZ 2019. Students engaged with the public and 
the exhibit again attracted a lot of interest (Fig. 5).  

Figure 5: Straw into Gold at BuildNZ 2019 

4. NODAL STRATEGIES
The authors’ commitment to continue delivering

making-guided sustainability content in architectural 
education has led them to critically examine their 
own experience of teaching the courses and projects 
described in Section 2, and to analyse them against 
the principles identified as fundamental in Section 1. 
As a result, four specific strategies have been 
identified that can be used to structure future 
courses. These can be regarded as nodal, in that they 
have the potential to impact wider systems, in this 
case the wider architectural curriculum. These nodal 
strategies have been organised around four themes: 
engagement, making, outreach and activism. 

4.1. Engagement 
From a systemic thinking perspective, 

engagement can be considered at three different 
levels, placing the individual and their actions within a 
wider system:  

Self: in order to impact a wider system,
participants (in this case students and staff)
need to work collaboratively which in turn
requires each member of the group to be
willing to work on their own
transformational journey.
The group: building capability of working
together is required for any outcome to be
effective.
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The organisation (in this case the School of
Architecture): becomes positively impacted
by the group’s outcome, increasingly able to
identify with it and displays sustainable
behaviours that positively impact the
institution, the wider community, the
industry.

As discussed in Section 2, creating a positive, non-
hierarchical environment is essential to stimulate 
creativity and encourage engagement. A powerful 
approach for getting groups to align and engage is to 
start a project or course by collectively identifying a 
common purpose that resonates with each 
participant on the three different levels. Such a 
purpose statement can help to relate individual 
actions to the wider picture and bring coherence and 
focus to the different activities within a course. An 
introduction to systemic thinking and the initial 
agreement of a common purpose for the course or 
project encourages students to act collaboratively in 
a positive environment which can be enhanced 
further by the act of building, crafting, making. 

4.2. Making 
Making has been a key teaching and learning 

activity employed in all the projects identified in the 
previous section. Whether pragmatic instruments to 
demonstrate systems or creative expressions to raise 
public awareness, the process of making creates a 
form of engagement with materials, tools, and 
techniques, that constantly crosses the line between 
theory and practice and offers an embodied 
experience. Learning is therefore enhanced through 
sensory engagement. In his article about the 
inseparability between architectural ideas and 
production (specifically in the work of Carlo Scarpa), 
Giuseppe Zambonini points to “a fundamental 
opportunity in making: the learning each time from a 
new condition, permitting one to enter each project 
with the attitude of a ‘beginner.’ This attitude is what 
makes possible a new learning condition, pushing 
forward the limits of learning itself “[6]. This place of 
humility and openness in material experimentation 
strengthens an understanding of interconnectedness, 
uniqueness, and potential: systemic thinking in the 
process of making.  

4.3. Outreach 
Any influential and transformative work needs to 

be disseminated in order to fulfil its potential. The 
experience of participating in public exhibitions and 
conferences has shown that the work done in the 
classroom or workshop gains in value when shared 
with audiences beyond the boundaries of education. 
The potential for collaborations increases, which, in 
turn, expands the opportunities for further projects, 
and the possibilities in terms of resources, industry 

involvement, media coverage, and potential clients. 
Participating in exhibitions and shows with industry, 
working on projects for real clients, presenting the 
work to public audiences, and inviting students to 
attend conferences all have immeasurable positive 
effects and will continue to be essential components 
of teaching sustainability. As students’ engagement 
increases in the public arena, so does their 
confidence and recognition of the value of their own 
work. 

4.4. Activism 
Activism in this context refers to the ability to 

inspire others to act. A strategy to develop this ability 
is to become articulate about the subject and expand 
one’s ‘green vocabulary’. This can be developed in a 
class environment through discussions and 
conversations, and also through role-play. How do 
you convince a client to build a sustainable building? 
How do you explain your design intentions to the 
electrician who will wire the project? How do you talk 
to a climate denier? Exploring possible answers to 
these questions brings real-life learning to the 
classroom and develops verbal tools that have the 
potential to reach beyond the classroom into each 
participant’s community. Learners become activists, 
which in turn inspires other learners to follow the 
same path.  

4.5. Reflection 
The seven courses discussed in Section 3 have 

been assessed against the four nodal strategies on a 
scale of one to three; three being the most 
successful. The result is shown in Table 2. While it is 
acknowledged that this self-assessment is subjective, 
it is nevertheless useful when planning future 
courses.  

Table 2: Identified nodal strategies applied to practice 
experience 2013-2019 

Engagement was strongest in 2014, 2016, and 
2019. In 2014 and 2016 students and staff travelled 
as a group away from the institution and engaged 
with a wider audience: a rural community (2014) and 
200 conference delegates (2016). Engagement in 
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2019 was also high, despite not venturing further 
than the Auckland city boundaries. This time the 
whole group, including the staff, shared a common 
purpose; they were engaged in a joint build project 
which could not have been completed without 
everyone’s commitment. 

Making has consistently had a high rating, apart 
from in 2015, when the project was undertaken by 
the entire group of 80 students, and it was logistically 
impossible to engage in intensive workshops. Instead, 
students working in pairs made 1:50 scale models for 
their competition entries. 

Outreach has been most successfully achieved by 
engaging with real clients, attending conferences and 
exhibiting at tradeshows. In the past two years, 
exhibiting at BuildNZ has been the end goal, and this 
has also promoted activism. When talking with fellow 
exhibitors and visitors to the show, students have 
needed to become articulate about the need to 
address the environmental degradation and CO� 
emissions caused by the construction industry.  

4.6. Planning for 2020 
Having identified the four nodal strategies, the 

aim for the 2020 Resource Matters course is to 
address each of them more effectively. A current 
challenge is the uncertainty surrounding the Covid-19 
pandemic and how this might affect teaching and 
learning. The results of the self-reflection shown in 
Table 2 are a useful tool when considering how to 
plan ahead.  

There is clearly room for improvement with 
engagement. To that end the authors intend to follow 
the process suggested at the end of Section 4.1, by 
starting the course – whether it is taught face to face 
or online – with an introduction to systemic thinking 
and reaching agreement on a statement of common 
purpose.  

So far as making is concerned, the intention is to 
continue on from the 2019 project, this time at full 
scale. If this is not possible, the results in Table 2 will 
be useful in planning an alternative approach. It is 
interesting to note that in 2015, when intensive 
making was not feasible, students engaged with a 
competition; in 2013 and 2014, they were tasked 
with designing for real clients. Either of these options 
are possibilities should plans need to change.  

The options for addressing outreach and activism 
planned for 2020 are engaging with a real client for 
the former, and exploring online opportunities for the 
latter. Both of these are still possible, despite 
potential pandemic-related restrictions, and would 
add strength to implementing both strategies.  

5. CONCLUSION
The nodal strategies identified in this paper have

been collated as the result of reflection on 

sustainability-focused courses taught by the authors 
in the context of architectural education. However, it 
is important to note that they can be applied across 
the whole programme, not only in those specialised 
courses. In fact, the authors' position is that the 
established architecture curriculum needs to evolve 
so that sustainability, as a fundamental pillar of 
architecture, becomes the core of the programme. In 
the current ecological context, architectural 
education that does not consider sustainability and 
regeneration to be its primary concern is in danger of 
becoming irrelevant. 
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