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INTRODUCTION
Synopsis
Imagine a house that grows its own 
food. That’s the vision of environmental 
campaigner Joost Bakker, who was 
once dubbed the ‘Poster Boy of Zero 
Waste Living’ by The New York Times.

This inspiring feature documentary 
follows Bakker as he builds a self-
sustaining home, an ecosystem that 
provides its occupants with water, 
energy, shelter and nourishment.

Each phase of construction offers an 
opportunity to investigate a different 
element of the house, from the timber, to 
the soil, to the compostable plastic wrap 
that protects the parts being delivered. 
Every detail of the build must live up to 
Bakker’s exacting standards. It must be 
recyclable, non-toxic and it must not 
generate any waste.

As the build progresses we meet the 
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DOCUMENTARY 
PARTICIPANTS
Joost Bakker
Joost Bakker is a floral designer, environmental 
activist and innovator, waging a personal war on waste 
throughout his career. FutureFood System, also known 
as the Greenhouse, represents the culmination of most 
than 25 years of Joost’s thinking, experimenting and 
activating.

Silo, the world’s first zero-waste café, opened in the 
centre of Melbourne in 2012. A few years later came 
Brothl, a soup bar where chefs used the fish and animal 
bones thrown away by high end restaurants to make 
rich broths. The influence of Joost’s groundbreaking 
ventures rippled through the global hospitality industry, 
from Copenhagen’s famous Noma to McDonalds, all 
introducing strategies to dramatically reduce their waste.

Joost’s infectious enthusiasm and uncompromising 
approach to sustainability saw him dubbed the “poster 
boy of zero waste living” by the New York Times. He has 
appeared on magazine covers, on television shows and 
boasts more than 70,000 Instagram followers. The son 
of a fourth-generation Dutch tulip farmer, Joost moved 
to Australia with his family as a child and now lives a 
45-minute drive outside of Melbourne with his wife and 
three children.

community Bakker is working 
with to make the project happen, 
from gardeners, to fish experts, 
architects to mushroom growers. 
Each phase of the house invites 
a unique set of characters and 
perspectives. Joined in his work 
by internationally acclaimed chefs 
Matt Stone and Jo Barrett, Bakker 
faces his fair share of challenges 
to finishing the home. Bureaucratic 
delays, COVID shutdowns and 
blackouts all threaten the build.

But after many months of setbacks 
and hard work, the house is laden 
with homegrown fruit, vegetables 
and herbs. Steam from the shower 
provides humidity for a flourishing 
mushroom wall and a thriving 
aquaponics system provides dinner 
guests with yabbies and trout. 
Food scraps and human waste 
are delivered to a biodigester, 
which in turn provides gas to the 
rooftop barbeque. Greenhouse is 
an uplifting look at the teamwork 
and ingenuity behind a paradigm-
shifting project that bursts with life.

Greenhouse was created by 
Australian production company 
GoodThing Productions, the 
team behind Walkley and AACTA 
award-winning documentary The 
Australian Dream and Cannes 
Film Festival official selection film 
Nitram. Filmed over the course 
of a year in beautiful central 
Melbourne, Greenhouse combines 
observational camera work with 
high end shots and cleverly 
weaves in social media content 
to demonstrate the reach and 
influence of Bakker’s project.

Bakker is an engaging central 
character and recent appearances 
on international hit television 
series MasterChef have boosted 
the profiles of Matt Stone and 
Jo Barrett. As concern about 
climate change and environmental 
destruction increases, Greenhouse 
will appeal to audiences hungry for 
a glimpse at a greener and more 
beautiful future.

JOOST (PHOTO: BEN KING)
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Matt Stone
Matt Stone is one of Australia’s most 
innovative and forward-thinking chefs, 
passionate about sustainable and ethically 
sourced food and a champion of zero-waste 
cooking.

Originally from Western Australia, Matt 
began his apprenticeship at Margaret River 
winery and restaurant Leeuwin Estate. 
Aged just 20, he was appointed sous 
chef at the acclaimed Star Anise in Perth. 
Matt joined Joost as head chef at the first 
ever Greenhouse project and has worked 
with Joost on all of his restaurant-based 
installations since then.

In partnership with Jo Barrett, Matt earned 
a Good Food Guide hat in 2016 at Oakridge 
winery restaurant in the Yarra Valley. The pair 
retained their hat until they left the restaurant 
in 2020 to start work at the Greenhouse.

At Oakridge, Matt and Jo worked as 
sustainably as possible sourcing their 
produce locally and practising whole-animal 
butchery, finding a use for every part of an 
animal. They cultivated a kitchen garden, 
milled the wheat for their sourdough bread 
and developed a distinctive style of food 
rooted in the area – a ‘Yarra Valley Cuisine’.

With Jo Barrett, Matt was named The 
Australian’s Hottest Chefs in 2018 remarking, 
“They don’t just walk the sustainability walk, 
they sprint it like Usain Bolt”

Jo Barrett
Celebrated Australian chef Jo Barrett is 
passionate about improving the way that 
we eat and believes great tasting food 
does not need to come at the expense 
of the environment.

Jo grew up in Melbourne. She loved 
food and cooking from the time she 
was a child. She started going to food 
festivals in her early teens and started 
her apprenticeship in 2007 at Melbourne 
institution De Lacy, a bistro-cum-fine 
diner. She later worked stints at the 
acclaimed MoVida and eventually trained 
as both as a chef and pâtissier.

Jo is recognised for her boundary-
pushing cooking. She has been 
profiled in national news publications 
and appeared on international hit 
television show MasterChef. With Matt 
Stone, Jo was selected in 2021 by the 
internationally renowned Basque Culinary 
Center calling the pair a “culinary 
powerhouse respected by chefs the 
world over” and Australia’s most forward-
thinking sustainable chefs.

When she is not cooking, Jo is a keen 
fly fisher and cheesemaker. She also 
writes Have A Go, a series of beautiful 
instructional magazines for making foods 
using traditional artisan techniques.

MATT AND JO IN THE GARDEN 

(PHOTO: DEAN BRADLEY
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DIRECTOR’S STATEMENT
Bruce Permezel carried this project as director and 
cinematographer throughout its early filming, from 
the first day of the Greenhouse construction through 
the exploration of all the incredible building elements 
– straw, biochar, soil, planting. When Covid shut the 
project down multiple times, delaying both construction 
of the Greenhouse and the film itself, Bruce became 
unavailable and I took over to finish the story.

Joost’s attitude to ‘not talking, doing’ and his zero-
waste commitment have been incredibly inspiring 
throughout this project. I love that his installations are 
designed to inspire, not to instruct, and he never insists 
that his way is the way things must be done. He is an 
innovator and an experimenter, looking for new ways to 
solve problems that are deemed too hard and putting 
forward possible solutions for others to build on.

Jo Barrett and Matt Stone’s commitment to reducing 
waste in the hospitality industry has the potential to 
make massive change. Jo spoke about working in big 
restaurants when huge boxes of chicken breasts would 
be trucked in each day and she and the chefs might 
drop one, or overcook another, without much thought.

Growing the animals for food in the Greenhouse was 
in stark contrast to this attitude to food, animals and 
waste. The more connected to our food system we 
become, the harder this sort of waste is to accept. And 
the impact of food waste on the climate is direct.

While the urgency of our climate crisis is still not being 
felt at a government level, we can’t afford to wait for the 
government to make the changes we know we need 
to make. The fact that the majority of new Australian 
homes and buildings are still plumbing natural gas for 
heating and cooking tells us we are still not getting it.

As sustainable architect Jeremy McLeod tells us, 
the single biggest carbon emitters on the planet are 
buildings, the built environment. Decisions around 
carbon impact can be felt at every stage of the 
building’s life – from construction and on through the 
life of the building, its materials, its energy sources, 
its energy use. Joost’s Greenhouse shows we can 
do things differently, as do Jeremy McLeod’s carbon 
neutral Nightingale apartments. We have to change our 
systems now, not next year or in 2 or 5 years. The time 
is now. We cannot wait.

Rhian Skirving

Jeremy McLeod
Jeremy McLeod is the founding Director of Breathe 
Architecture, a team of dedicated architects that have 
built a reputation for delivering high quality design and 
sustainable architecture for all scale projects.

Breathe Architecture was founded in 2001 by Jeremy 
McLeod and Tamara Veltre. Underpinning all of their 
work is the rigorous pursuit of sustainable design that 
is simultaneously beautiful, seemingly effortless, and 
environmentally positive.

Breathe are also the founders of the Nightingale Model, 
which was established in parallel with the inaugural 
project: Nightingale 1.0, commencing in 2014 and 
completed in 2017. Nightingale is a development delivery 
tool for deliberative, design-led, triple-bottom-line housing 
that has now evolved to become an independent, profit-
for-purpose entity that is the keeper of the Nightingale 
intellectual property developed by Breathe, and the 
custodians of the Nightingale purchaser wait list.

Jeremy McLeod believes that architects, through 
collaboration, can drive real positive change in this city 
we call home.

JEREMY MCLEOD
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Relevant Content Descriptors for Geography

GEOGRAPHICAL KNOWLEDGE AND UNDERSTANDING

Year 7 Unit 2: Place and liveability

•	 Factors	that	influence	the	decisions	people	make	about	where	to	live	and	their	perceptions	of	the	
liveability	of	places

•	 The	influence	of	environmental	quality	on	the	liveability	of	places

ACHGK043

ACHGK045

Year 8 Unit 2: Changing nations

•	 Causes	and	consequences	of	urbanisation
•	 Management	and	planning	of	Australia’s	urban	future

ACHGK054

ACHGK045

Year 9 Unit 2: Geographies of interconnections

•	 The	effects	of	people’s	travel,	recreational,	cultural	or	leisure	choices	on	places,	and	the	
implications	for	the	future	of	these	places

ACHGK065

Year 10 Unit 1: Environmental change and management

•	 Human-induced	environmental	changes	that	challenge	sustainability
•	 Environmental	world	views	of	people	and	their	implications	for	environmental	management
•	 The	application	of	geographical	concepts	and	methods	to	the	management	of	the	environmental	
change	being	investigated

ACHGK070

ACHGK071

ACHGK074

GEOGRAPHICAL INQUIRY AND SKILLS

Year 7 & 8 Reflecting and responding: Reflect	on	their	learning	to	propose	individual	and	collective	action	in	
response	to	a	contemporary	geographical	challenge,	taking	account	of	environmental,	economic	
and	social	considerations,	and	predict	the	expected	outcomes	of	their	proposal

ACHGS054

ACHGS072

Year 9 & 10 Reflecting and responding: Reflect	on	and	evaluate	findings	of	an	inquiry	to	propose	individual	
and	collective	action	in	response	to	a	contemporary	geographical	challenge,	taking	account	of	
environmental,	economic,	political	and	social	considerations;	and	explain	the	predicted	outcomes	
and	consequences	of	their	proposal

ACHGS071

ACHGS080

CURRICULUM LINKS
Greenhouse is suitable for secondary school students 
undertaking, Science and Geography with further links to 
the Cross-curricular priority of Sustainability.

As a curriculum resource in Science, Greenhouse is relevant 
to all strands – Biological Sciences, Chemical Sciences, Earth 
and Space Sciences and Physical Sciences – of Science 
Understanding. Activities and investigations suggested by 
the program allow students to develop their communication 
and evaluation skills under the Science Inquiry heading, while 
connections to questions of sustainability and conservation 
ensures that this resource is also applicable to the Science as 
a Human Endeavour criterion.

As a curriculum resource in Geography, Greenhouse 
is primarily relevant to Geographical Knowledge and 
Understanding, with specific links to Unit 2: Place and 
liveability in Year 7, Unit 2: Changing nations in Year 
8, Unit 2: Geographies of interconnections and Unit 1: 
Environmental change and management in Year 10. The 

questions of conservation and human intervention also 
present students with the opportunity for students to 
demonstrate the qualities described in the Inquiry and Skills 
descriptor of this subject.

Greenhouse could be undertaken as a course of study in 
either Science or Geography, or as a cross-curricular task 
across both disciplines. The intent of the Study Guide is for 
a class to follow the Before Watching, After Watching and 
Reflection activities in order, with Supplementary Activities 
used as appropriate for the age and stage of students. 
However, this Study Guide can be readily adapted to select 
individual activities to suit sections of the documentary 
based on the scope and sequence being studied in your 
school.

Teachers are advised to consult the Australian Curriculum 
online at https://www.australiancurriculum.edu.au/ and 
curriculum outlines relevant to their state or territory for 
further information.
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Relevant Content Descriptors for Science

SCIENCE UNDERSTANDING

Year 7 Biological sciences: Interactions	between	organisms,	including	the	effects	of	human	
activities	can	be	represented	by	food	chains	and	food	webs

Earth and space science: Some	of	Earth’s	resources	are	renewable,	including	water	that	
cycles	through	the	environment,	but	others	are	non-renewable

ACSSU112

ACSSU116

Year 8 Physical sciences: Energy	appears	in	different	forms,	including	movement	(kinetic	
energy),	heat	and	potential	energy,	and	energy	transformations	and	transfers	cause	
change	within	systems

ACSSU155

Year 9 Biological sciences:	Multi-cellular	organisms	rely	on	coordinated	and	interdependent	
internal	systems	to	respond	to	changes	to	their	environment

Biological sciences:	Ecosystems	consist	of	communities	of	interdependent	organisms	
and	abiotic	components	of	the	environment;	matter	and	energy	flow	through	these	
systems

Chemical sciences: Chemical	reactions,	including	combustion	and	the	reactions	of	acids,	
are	important	in	both	non-living	and	living	systems	and	involve	energy	transfer

Physical sciences: Energy	transfer	through	different	mediums	can	be	explained	using	
wave	and	particle	models

ACSSU175

ACSSU176

ACSSU179

ACSSU182

Year 10 Chemical sciences: Different	types	of	chemical	reactions	are	used	to	produce	a	range	of	
products	and	can	occur	at	different	rates

Earth and space sciences:	Global	systems,	including	the	carbon	cycle,	rely	on	
interactions	involving	the	biosphere,	lithosphere,	hydrosphere	and	atmosphere

ACSSU187

ACSSU189

SCIENCE AS A HUMAN ENDEAVOUR

Year 7 Use and influence of science:	Solutions	to	contemporary	issues	that	are	found	using	
science	and	technology,	may	impact	on	other	areas	of	society	and	may	involve	ethical	
considerations

ACSHE120

Year 8 Use and influence of science:	Solutions	to	contemporary	issues	that	are	found	using	
science	and	technology,	may	impact	on	other	areas	of	society	and	may	involve	ethical	
considerations

ACSHE135

Year 9 Use and influence of science:	Values	and	needs	of	contemporary	society	can	influence	
the	focus	of	scientific	research

ACSHE228

Year 10 Use and influence of science:	Values	and	needs	of	contemporary	society	can	influence	
the	focus	of	scientific	research

ACSHE230

SCIENCE INQUIRY SKILLS

Year 7 Communicating:	Communicate	ideas,	findings	and	evidence	based	solutions	to	problems	
using	scientific	language,	and	representations,	using	digital	technologies	as	appropriate

ACSIS133

Year 8 Communicating:	Communicate	ideas,	findings	and	evidence	based	solutions	to	problems	
using	scientific	language,	and	representations,	using	digital	technologies	as	appropriate

ACSIS148

Year 9 Evaluating:	Critically	analyse	the	validity	of	information	in	primary	and	secondary	sources	
and	evaluate	the	approaches	used	to	solve	problems

ACSIS172

Communicating:	Communicate	scientific	ideas	and	information	for	a	particular	purpose,	
including	constructing	evidence-based	arguments	and	using	appropriate	scientific	
language,	conventions	and	representations

ACSIS174

Year 10 Evaluating:	Critically	analyse	the	validity	of	information	in	primary	and	secondary	sources	
and	evaluate	the	approaches	used	to	solve	problems

ACSIS206

Communicating:	Communicate	scientific	ideas	and	information	for	a	particular	purpose,	
including	constructing	evidence-based	arguments	and	using	appropriate	scientific	
language,	conventions	and	representations

ACSIS208
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Cross-Curricular Priorities under the Sustainability heading

• The biosphere is a dynamic system providing 
conditions that sustain life on Earth.

• All life forms, including human life, are connected 
through ecosystems on which they depend for 
their wellbeing and survival.

• Sustainable patterns of living rely on the 
interdependence of healthy social, economic and 
ecological systems.

• World views that recognise the dependence of 
living things on healthy ecosystems, and value 
diversity and social justice, are essential for 
achieving sustainability.

• World views are formed by experiences at 
personal, local, national and global levels, and 
are linked to individual and community actions for 
sustainability.

• The sustainability of ecological, social and 
economic systems is achieved through informed 
individual and community action that values local 
and global equity and fairness across generations 
into the future.

• Actions for a more sustainable future reflect values 
of care, respect and responsibility, and require us 
to explore and understand environments.

• Designing action for sustainability requires an 
evaluation of past practices, the assessment of 
scientific and technological developments, and 
balanced judgements based on projected future 
economic, social and environmental impacts.

• Sustainable futures result from actions designed 
to preserve and/or restore the quality and 
uniqueness of environments.

MATT IN THE KITCHEN (PHOTO: OLIVER

RAMSEY/GOODTHING PRODUCTIONS)
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Designing a  
Sustainable Home

The overarching goal of Joost Bakker’s Greenhouse 
project is to build “a self-sustaining home, an 
ecosystem that provides its occupants with water, 
energy, shelter and nourishment.”

Before watching the documentary on this project, join a 
group with three other students with the aim of designing 
your own self-sustaining, environmentally-conscious home.

Assign one role from the following list to each member of 
your group:

• PROJECT MANAGER: coordinates discussions. 
Monitors and maintains timelines provided by your 
teacher. Ensures the project is meeting its goals

• HEAD ARCHITECT: produces the sketch and 
records all relevant information.

• CHIEF MARKETER: focuses on the aesthetics of 
the project. Organises a presentation, and how the 
finished project will be presented to your class

• SCIENTIFIC CONSULTANT: in charge of 
researching and considering the scientific 
consequences and realism of the project

BEFORE WATCHING
The following two activities should be completed before watching Greenhouse, though 
you may want to read the synopsis (from the press kit, provided in this Study Guide) 
or this Federation Square video contextualising the Greenhouse project beforehand: 
Fed Square, YouTube, ‘Greenhouse by Joost Bakker’, <https://www.youtube.com/

watch?v=QOwfAR1KI7c>, 26th November 2020

MATT STONE 

(PHOTO: DEAN BRADLEY)

JOOST AND CHICKEN

(PHOTO: BEN KING)
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Your teacher may provide you a focus for your 
environmentally-conscious home – for example, 
where the home is located, the budget for the home, 
the number of residents – but if not, identify these 
assumptions before commencing your project.

The design choices made in developing your home 
should consider:

• HEATING AND ENERGY: How will your house 
remain a liveable temperature throughout the 
year? How will you generate, store and use energy 
in a way that limits your environmental impact 
(and carbon footprint)?

• BUILDING MATERIALS: What will you build the 
project out of, and why?

• WASTE: In what ways can you limit waste in 
both the building of the house and its day-to-day 
operation? Consider how you can limit both food 
and energy waste, along with the potential waste 
associated with the house’s construction

• AESTHETICS AND ACCESSIBILITY: How 
can you ensure your house is sustainable 
and appealing to its residents? Is your house 
accessible for everyone?

• ENVIRONMENTAL IMPACT: At all stage in 
the project – from the materials used, energy 
consumed, and even the footprint of the house 
– minimise the negative environmental impact of 
your project. Clearly identify the ways in which 
you’ve achieved this.

After completing your project, present to your class. 
Your presentation should include a sketch of the 
house, and address the points above and the choices 
your group made.

Food Systems

“Let’s change our urban areas, our houses, our 
buildings, to food systems.”

This is the rallying cry of Joost Bakker, heard early 
in Greenhouse. Before watching the program – and 
understanding Bakker’s intention when he uses the 
phrase – you’ll explore the notion of food systems.

1. Before conducting any research into food 
systems, write your own interpretation of the term. 
What do you think it could mean?

2. Research the definition of a food system. The 
following websites may assist you:
• International Food Policy Research Institute, 

‘Food Systems’, <https://www.ifpri.org/topic/
food-systems>

• University of Oxford, ‘What is the Food 
System?’, <https://www.futureoffood.ox.ac.uk/
what-food-system>

• The University of Melbourne, ‘Food 
systems’, <https://fvas.unimelb.edu.au/
research/projects/foodprint-melbourne/
school-resources/general-resources/
food-systems>

3. Write a brief definition of a food system in your 
own words. How does this definition differ – if at 
all – from your initial interpretation of the term?

4. How does a food system differ from a food chain 
or food web?

5. Why is an understanding food systems important 
in the 21st century, particularly in the context of 
sustainable housing?

ABOVE: JOOST. RIGHT: CHICKENS (PHOTO: BEN KING)
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Engineering  
a Stable Home

“The way that houses have always been built 
historically, is that you put them on stumps or on 
a concrete slab on the ground,” explains architect 
Jeremy McLeod in Greenhouse. “But, for every 
kilogram of concrete you make you make a kilogram 
of carbon. Incredible thing about the Greenhouse is 
that it doesn’t use concrete footings, instead it uses 
soil on the roof to weigh the building down.”

In this activity, you’ll explore the engineering 
fundamentals that underpin traditional building 
construction and the science behind how the 
Greenhouse challenges those conventions.

Answer the following questions:

1. Why have houses historically been built on 
stumps or concrete slabs?

2. What other kinds of foundations are typically used 

AFTER WATCHING
The following three activities – Engineering a Stable Home, Sustainable Growth, 

and Generating Energy – are intended to be completed as part of a unit of work after 
watching the entirety of Greenhouse. However, your teacher may choose to show you 

excerpts from the program and focus on one or more of these activities.

In addition, there are a number of supplementary activities throughout the  
Study Guide. As above, these are intended to be completed after watching Greenhouse. 

You may complete some, all or none of these activities at your teacher’s discretion.

JOOST AT HOME WITH 

HIS DOG (PHOTO: BEN KING)
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to support buildings?
3. Jeremy McLeod states that a kilogram of 

concrete produces a kilogram of carbon. 
What does he mean by this statement? Can 
you find research to support McLeod’s claim?

4. How does the Greenhouse differ from usual 
construction methods? Detail the strengths 
and limitations associated with these design 
decisions, both based on the documentary 
and your understanding of physics.

The key innovation of Bakker’s Greenhouse 
design is its use of soil, both to grow plants and 
weigh the structure down to provide stability.

• Would this kind of approach be widely 
applicable? Discuss as a class what kind 
of buildings could use this approach to 
providing stability, and which could not – and 
why.

• Design your own inquiry experiment using soil 
to stabilise small structures outside. Can you 
extrapolate these results to the mass of soil 
that would be needed to stabilise a structure 
the size of the Greenhouse?

• Sketch a building design that takes 
inspiration from Greenhouse’s use of soil for 
stability. What design aspects do you share, 
and which have you changed? What purpose 
does the soil achieve in your building, 
compared to Bakker’s Greenhouse?

Another key priority in the design of the 
Greenhouse is its aesthetic appeal; as Bakker 
says, “if it’s not aesthetically pleasing, people 
don’t love it, and don’t want it, It won’t become 
an idea that’s mainstream.”

• Using your knowledge of design – whether 
from Design Technologies, Visual Art, or 
your own experience – explore the aesthetic 
strengths and limitations of the Greenhouse 
approach to providing stability.

Sustainable Growth

“I’ve always had this dream that homes can be a 
place that provides us with everything we need. 
Imagine if our houses grew our food. Imagine our 
cities as ecosystems feeding themselves. Imagine 
if we could green our homes and every family could 
feed themselves.” 
JOOST BAKKER

Though the Greenhouse is driven by a range of 
priorities, this fundamental dream is clearly core 
to Bakker’s approach to the project. The soil that 
provides the Greenhouse its stability also provides 
nourishment, growing a cornucopia of fauna to feed 
its inhabitants and guests alike. The house is also 
home to aquaponics systems, raising fish through 
a sustainable, interior fish farm of sorts. Across 
this activity, you’ll explore the science behind the 
successful ecosystems that Bakker is able to create 
in and around the Greenhouse.

“I’ve got this thing about 44 gallon drums,” Bakker 
tells his audience. Indeed, these ubiquitous black 
drums are integral to the gardens operating within 
– and without – the four walls of the Greenhouse, 
serving as containers and cradles for thriving plant 
life. We learn that these “black beds” are made of 
polypropylene in “the ultimate zero waste design.”

To investigate the “real science” behind the 
Greenhouse’s greenery, you’ll undertake the following 
experiment.

ABOVE: BUILDING. RIGHT: JOOST HARVESTING 

SOME VEGETATION (PHOTO: DEAN BRADLEY)
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Preliminary Research

• Research the different types of plastic used 
commercially and industrially.

 How are they identified? What are their properties?
• How can plastic containers be used to set up “drip 

irrigation” in a garden? To create a “self-watering 
container”?
- This website may assist your research: https://

www.growveg.com.au/guides/10-clever-hacks-
for-reusing-plastic-bottles-in-the-garden/

Materials

• An interior space with some exposure to sunlight 
(for example, a section of a science lab near 
windows)

• Seeds (for example, grass, bean, basil or similar – 
you may want to use a mix)

• A range of plastic containers – bottles, tubs, etc.
- Use ordinary containers from the supermarket 

or your pantry; try to find polypropylene (plastic 
number 5 – this will be marked on the plastic).

Aim

• Investigate the effects of different types of plastics 
on seeds grown indoors over time – propose your 
own hypothesis before collecting data

Method

Note – this method may vary from group to group in 
your class. The purpose of the experiment is to identify 
what methods and materials are most effective, after 
all! However, if you control certain variables, the results 
will be the most meaningful. Consider having one 
group use the same kind of plastic, but different seeds 
and irrigation, for example.

• Plant your seeds in a range of plastic containers.
• Set up an irrigation system of your choice.
• Record the growth of the plants over the next four 

weeks, taking notes and photos as appropriate.

Conclusion

What did you learn from your 
experiment? Share your findings with 
your class. Are there any plastics that 
are better or worse for growing plants? 
Why or why not? (You may want to 
research the possibility of chemical 
leaching, particularly in high heats, that 
can occur with some types of plastic.)

One of the key components of 
successful plant growth is oxygenated 
water. In the Greenhouse, excess water 
from the rooftop garden is filtered 
through a charcoal tank to re-oxygenate 
and re-use the water in the interior 
gardens.

• Using your own research to support 
your response, prepare a short 
presentation explaining both why 
oxygenated water is key to plant 
growth and how the charcoal tank in 
the Greenhouse might operate.

There’s a section of the Greenhouse 
documentary (from 00:36:30 to 
00:37:00) that provides a rough 
overview of the nutrient cycle 
associated with the aquaponics 
systems raising fish inside the house.

• Based on this diagram, theorise 
how the aquaponics system might 
operate, with specific reference to 
the nutrient cycle.

• Compare your model to the 
operation of aquaponics (see the 
link below). Does the information 
provided at this link correspond 
with the representation seen in 
Greenhouse?

 https://www.accesstoaquaponics.
com/aquaponics-how-does-it-work/

• How do aquaponics systems differ 
from conventional fish farms? 
What are the advantages and 
disadvantages of aquaponics, 
particularly in the context of how 
they’re used in the Greenhouse?

• An accident midway through 
Greenhouse causes the death 
of a number of fish in one of the 
systems. What do you think caused 
this? How could this be avoided?

1 5
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Generating Energy

Heating and energy are key aspects of the design 
of a sustainable home. Bakker identifies as much in 
Greenhouse, noting that the south side of the house 
has “no windows [since] there’s no sun.” Heat – how 
to create it, how to store it, and how to release it – is a 
key aspect of environmental house design, often going 

hand-in-hand with how houses can be designed to 
conserve and recycle energy.

Refer to the below diagram, taken from https://www.
futurefoodsystem.com/about, and your observations from 
the documentary, to answer the questions that follow.

JOOST IN MONBULK 

(PHOTO: BEN KING)
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1. What design aspects of the Greenhouse conserve 
heat?

2. How is heat utilised within the food systems present 
in the Greenhouse?

3. What mechanisms does the Greenhouse use to 
create and conserve electrical energy?

4. What methods of conserving/creating heat and 
energy aren’t represented in the above diagram?

5. What other design decisions are made creating 
buildings with respect to heat and energy, and why 
might they not have been used in the Greenhouse?

The Greenhouse exists in the heart of Melbourne’s 
Federation Square, a stark contrast to suburban or 
rural residential norms – but certainly in line with the 
increasing urbanisation of contemporary society. That 
urbanisation comes with its own risks, as McLeod 
explains in the documentary:

The big thing is this thing called the urban heat island 
effect. And what that means is when you have lots of 
asphalt, which is black, lots of concrete, and then the 
sun is beating down on that, it absorbs that heat and it 
retains the heat.

Create a poster or presentation summarising the “urban 
island effect” described by McLeod. Your poster should 
address the following:

• The nature of the urban heat island effect
• The scientific causes of this effect, with specific 

reference to the physics of heat transfer
• The consequences of the urban heat island effect 

on cities’ residents, the surrounding environment 
and climate change

• Solutions to this phenomenon moving forward, 
whether those being implemented now or potential 
solutions that could be introduced in the future

The following websites may assist you in completing 
this assignment:

• NSW Department of Planning and 
Environment, ‘Urban heat’, <https://www.
planning.nsw.gov.au/Policy-and-Legislation/
Resilience-and-natural-hazard-risk/Urban-heat>

• ClimateKids, NASA, ‘What Is an Urban Heat Island’, 
<https://climatekids.nasa.gov/heat-islands/>

• Prianka Srinivasan and Hellena Souisa, ABC News, 
‘As backyards get smaller and trees are removed, 
urban heat islands could be making suburbs 
hotter’, <https://www.abc.net.au/news/2021-11-
11/townhouses-development-heat-island-effect-
australian-suburbs/100588334>, 11 November 
2021

• Andrew Gissing and Lucinda Coates, The 
Conversation, ‘Australia’s ‘deadliest natural 
hazard’: what’s your heatwave plan?’, <https://
theconversation.com/australias-deadliest-natural-
hazard-whats-your-heatwave-plan-90165>, 18 
January 2018

After sharing your poster/presentation with your 
class, discuss as a class the ways in which Bakker’s 
Greenhouse project addresses the dangers of this 
phenomenon. What ways could you address the 
heat island effect in your school, or around your local 
community? Consider writing a proposal to your 
principal or letter to your council advocating for these 
changes.

JOOST (PHOTO: BEN KING)

JOOST (PHOTO: BEN KING)
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Reviewing Your Design

In the activity Designing a Sustainable Home, you 
created a design for your own sustainable home, 
essentially mirroring Bakker’s goal in creating the 
Greenhouse.

After watching the program and researching the science 
and geographical complexities associated with such 
design decisions, write a short, personal response 
reflecting upon your original design. Your response 
should consider the following:

• What elements found in Bakker’s Greenhouse can be 
seen, in one form or another, in your design?

• What aspects of the Greenhouse are totally absent 
from your design?

• After watching Greenhouse, what elements of your 
house would you change? What might you add or 
remove from your design?

• How are the above decisions influenced by the 
context of your house – and how does this context 
differ from the Greenhouse?

Greenhouse Into the Future

Greenhouse concludes on an optimistic note. Referring 
to an invitation to develop a supermarket driven by the 
same philosophy underpinning Greenhouse, Bakker 
enthuses that “could be a catalyst for change … in the 
whole country.” The film ends with the following, which 
could be a mission statement of sorts for Bakker’s 
approach to life and sustainability:

I’m a big believer in that a vision can be realised. I think 
that if you think it, you can realise it. It’s not easy, but I 
think you can do it. It’s not a compromise to do things 
sustainably, we can do everything that we want and have 
a much better life. It doesn’t matter how big the dream 

is, you can actually make it real and that’s really what 
Greenhouse is about.

Write your own short argumentative essay supporting 
or refuting Bakker’s optimism. Your essay will argue 
either that the Greenhouse is a model for ongoing 
environmentalism or that it’s an outlier that’s unlikely to 
be widely embraced as a movement. Your essay should 
consider the purpose and practicality of the project 
along with the associated science. You should also 
clearly establish your assumptions – for example, are you 
considering the rise of sustainability in the context of the 
global environment or in a specific Australian context?

REFLECTION
The two activities that follow – Reviewing Your Design and Greenhouse Into the 

Future – are short reflection activities intended for students who’ve completed the 
five prior activities. Elements of these activities are still potentially applicable if you’ve 

only done excerpts of these activities, but you’ll get the most value from these 
reflections if you’ve completed all five tasks!

JOOST, JO AND MATT

(PHOTO: DEAN BRADLEY)
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COVID and 
Environmentalism

The Greenhouse project had the misfortune to be 
set squarely in the middle of the peak of a global 
pandemic. While the documentary makes a point 
of detailing the obstacles presented by COVID 
lockdowns on the Greenhouse’s construction and 
operation, the impact of COVID isn’t entirely negative, 
with Bakker stating that “I think people are more open 
to [radical change] now because they’ve realised that 
we can suddenly stop going to work, we can change 
what we do. And that fills me with hope.”

The impact of early COVID lockdowns was framed 
as a positive influence on the global environment – 
see the ubiquity of “nature is healing” in early 2020 
– but what has the ongoing effect of COVID and its 
associated consequences had on the environmental 
movement?

Write a research paper analysing how the 
environmental movement in Australia has been 
influenced by COVID (and other subsequent 
phenomena, such as the 2022 floods). Your paper 
should explore whether the Australian population’s 
attitude towards environmentalism has changed in the 
wake of the pandemic, as Bakker hypothesises.

Deforestation and 
Climate Change

The scourge of deforestation and its association with 
a changing environment – and, particularly, climate 
change – hangs over Greenhouse, whether its in 
Bakker’s lament about the perceived failures of the 
Forest Stewardship Council or the dangers of the 
urban heat island.

Create an educational resource aimed at the 
general public explaining the link between climate 
change and deforestation, along with the connection 
extreme weather events. This should be a multi-
modal resource in the format of your choosing 
(after consultation with your teacher) and should be 
supported by scientific and statistical evidence while 
being accessible to a layperson.

The following references may assist you:

• https://www.worldwildlife.org/threats/
deforestation-and-forest-degradation

• https://www.unep.org/explore-topics/forests/
why-do-forests-matter

• https://www.climatecouncil.org.au/deforestation/
• https://www.statista.com/topics/5343/

climate-change-in-australia/

SUPPLEMENTARY 
ACTIVITIES

JOOST HARVESTING FOLIAGE FOR

INSTALLATION (PHOTO: BEN KING)
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Biochar and 
Pyrolysis

One of the more fascinating features 
of Greenhouse is its short showcase of 
biochar. Like many energy sources, biochar 
creates energy through combustion – 
burning – but that’s where the similarities 
end. “What happens with biochar is you’re 
burning without oxygen, there’s no smoke, 
there’s no emissions.”

The combustion of biochar is called 
pyrolysis – the slow burning of organic 
matter in a low or even no oxygen 
environment – and it stands apart from our 
conventional understanding of combustion.

Research the properties of biochar and 
pyrolysis and produce a diagram explaining 
the science of how it’s able to burn without 
smoke or emissions.

A New Diet

Most people would be familiar with the conventional 
food pyramid, which emphasises moderation when it 
comes to the consumption of unhealthy food groups. 
However, the environmental impact of one’s diet – the 
cornerstone of Greenhouse – is absent entirely from 
the traditional food pyramid. Enter the EAT-Lancet 
planetary health diet.

Watch the video found at https://eatforum.org/learn-
and-discover/can-healthy-food-save-the-planet-
animation/ and then read the associated links relating 
to the Eat-Lancet report and the planetary health diet, 
an initiative aiming to transform the global diet by 2050 
in the interest of preserving a healthy environment.

Prepare a presentation summarising this diet, 
including an analysis of its nutritional value compared 
to the conventional food pyramid and a brief 
discussion of its environmental benefits.

Endnotes
2 Note: I’m using the timecode in the top left corner 

of the supplied video file, rather than the time in 
the video itself, for these times.

3 Can we get permission from the producers to use 

this in the Study Guide?
4 My intent with these activities is that they would 

be used as sidebars throughout the study guide 
itself (hence their brevity), but happy to defer to 
the editor and graphic designer as to what would 
work best!

5 Adapted from Archipreneur, ‘Jeremy 
McLeod’, <https://archipreneur.com/people/
jeremy-mcleod/>

Recycling and Waste

Recycling is a common theme throughout Greenhouse, 
whether it’s Bakker lamenting the shortage of 
polypropylene – “Please put this in your recycling, there’s 
a huge shortage in Australia.” – researching recyclable, 
organic wraps to use for construction pallets or struggling 
to overcome the challenges associated with batteries and 
recycling.

Research how recycling works in your local community 
(or perhaps even your school!), considering the following 
questions:

• Is everything that could be recycled in your 
community being recycled?

• What’s the community perception and understanding 
of recycling?

• What recycled materials are used in your community?
• Is everything being sent to recycling being effectively 

recycled?
• What are the economic challenges – if any – 

associated with recycling in your community?

FRESHWATER YABBIE 

(PHOTO: DEAN BRADLEY)
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