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Executive summary

This report will explore the challenges that flora conservation faces in Australia. Australian flora populations
have been experiencing mass amounts of decline in native and endangered species. Aspects such as defor-
estation, climate change, and land degradation all lead to this problem growing year after year.

The research conducted throughout this report explores existing products, current systems, and policy. Pri-
mary research was also conducted through interviews and surveys with industry experts. Benchmarking
provided key insight which was driven through secondary findings and provided clear gaps within the market.
By addressing these gaps within the market and flaws within the current system, there is an opportunity to
create impactful design which is presented through understanding design opportunities.
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Introduction

While many people focus on conservation of fau-
na, Australian flora is under far greater threat. As- Secondary Research
sociate Professor Vanessa Adams (University of
Tasmania, 2023) states that Australia is bult up of
almost 88% endemic species, meaning they are
unique only to Australia. Whilst Australia hosts this
wide pool of diversity amongst its unique climates,
these species are under threat from deforestation,
climate change, and land degradation with mas-
sive effects form the 2020 wildfires that destroyed
great amounts of natural habitats effecting 587

Academic research

Benchmarking

Primary Research

threatened plant species (Gallagher et al., 2021), Interviews
emphasizing the importance of ensuring protection Surveys
native flora.

This environmental pressure intern creates chal-
lenges within flora conservation such as access
to seeds for future conservation, funding, planting

efficiency and poorly structured policies. To best Findings
address these challenges the entire process of flo-

ra conservation from the collection of seeds to the Discussion
post planting care will require in depth analysis to — —
ensure the longevity of Australian eco systems. Design implications

This report will investigate existing systems and
products through secondary research and bench-
marking. Qualitative and quantitative analysis Development
methods of primary data will also be performed to
better understand industry experts struggles within
the current processes. This data will then be uti-
lised to develop design opportunities to assist with-
in those processes (Figure (1)).

Ideation

Prototyping

The purpose of this project is to better understand
the pain points and struggles throughout the flora
planting process to further assist and develop con-
servation efforts within Australia and create mean- Final presentation
ingful impact throughout the country.

Figure (1): Project structure
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Background

Australia is facing many large issues when it comes
to conservation of flora. These issues range from
general policy, post plant care, seed banks, and
current planting systems. State by the DCCE It has
been found that between 1995 and 2017 there has
been a 75% decrease in threatened plants pop-
ulation (Department of Climate Change, Energy,
the Environment and Water, 2021). These alarm-
ing statistics can also be seen between 2021, in
which 1395 plants were considered under threat
(Dcceew.gov.au, 2021). This number of threatened
plants has now grown to 1,700 in 2025 (Dcceew.
gov.au, 2022).

Government Policy and Legislation

One of the primary system put in place by the gov-
ernment is the carbon credit scheme (ACCU) (Aus-
tralian Government, 2024). This system is in place
to reduce greenhouse emissions. The primary
fields that implement this system are agriculture,
waste management, forestry and other carbon pro-
ducing projects (DCCEEW, 2024). These policies
create an environment for lack of accountability
with ASU stating that 45% credit area cells did not
satisfy the Clean Energy Regulator’s first regenera-
tion gateway (Australian National University, 2024).
This means that they are providing assurance that
any form of regeneration is occurring. This ability to
be able to easily manipulate the policies provides a
system that prevents conservation from being per-
formed for benefits of companies that create a lot
of environmental harm.

Mining is a massive part of Australia economy and
contributes heavily to creating environmental dis-
ruption. According to Mudd, in 2003 it was estimat-
ed that mining had disturbed 165,00 ha and has
only preliminary rehabilitated 36,952 ha (Mudd,
2007).

This type of disruption with minimal compensation
shows major issue into policy and enforcement by
the government. Current system such as environ-
mental impact statements provides a great insight
into how much damage companies are causing to
the environment (Queensland Government, 2025).
This type of infrastructure is effective and mean-
ingful action that provide resources to develop
appropriate carbon offset. This process, however,
requires massive amounts of land to have plants in-
troduced into when mines are not filled due to cost.
Due to the lack of restriction of replanting effected
areas this leads to 95% of located land for planting
being not comprehensively cleared, meaning this
planting may affect a perfectly healthy habitat that
hasn’'t been affected from clearance (Australian
National University, 2024).

Other issues such as seed collection for seed banks
can be seen to be lacking as there is a ‘lack of na-
tional industry standards for this process’. (Broad-
hurst, Waters and Coates, 2017) This means that
because of mass habitat loss from fires (Gallagh-
er et al., 2021) combined with the lack of funding,
seed collection and conservation is limited. Seed
banks play a valuable role is creating a secure fu-
ture and supply of seeds and play a direct role in
supporting biodiversity and ecosystems (Wambu-
gu, Nyamongo and Kirwa, 2023). Developing sys-
tems to benefit seed banks is vitally important for
Australia to further maintain our unique flora diver-
sity.
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Background

Current mitigation management

Planting stages can be broken up into three prima-
ry section these are, Pre-planting, planting/ disper-
sal, Post planting care (Maher and Auldist, 2022).
These three areas have subcategories that create
up this process as seen in Figure 2.

The most common method for environmental
growth is based around tree planting companies in
both carbon planting and tree farm planting. This
form of planting trees is effective but can be seen
to cause fatigue as 60% of their maximum heart
rate through a singular working day (Hodges and
Kennedy, 2011). There is also a correlation with ef-
fort over experience as experienced planters can
plant more due to consistency of effort over skill
(Hodges and Kennedy, 2011). This shows that cur-
rent planting methods require physical ability to in-
crease efficiency and that there is a lack of oppor-
tunity for skill to be developed to increase planting
efficiency.

Research has also indicated three different meth-
ods of seed implementation; local provenance,
predictive provenance, and admixture provenance
(Appendix (1)). Utilising an admixture approach pro-
vides the best resilience to habitat fragmentation
and climate change (Breed et al., 2012). This is
also supported through Adrienne Basey enforcing
reintroduction efforts benefitting from this process
which can allow for endangered species to thrive
within environments again (St. Clair et al., 2020).
This form of supportive planting in a polyculture ar-
rangement allows for growth of native plants and
opportunities for biomimicry.

Soil quality checks

Seed collection

Pre planting

land surveying
Planning

Seed dispersal

Planting /
Dispersal

Sapling planting

Mature tree planting

Watering
Post Planting

Monotoring

Figure (2): Primary planting catagories

Once plants have been introduced into a new envi-
ronment through planting there is a vital after-care
process that is often overlooked. When introducing
plant into hew environments, especially arid ones,
neglecting post plant care can lead to increased
mortality rates (Gann et al., 2019). Efforts however
can be seen to be counteracted through post-plant-
ing care allowing for the newly planted species to
be affected by harsh conditions. Efforts seen within
Africa to hold back the Sahara utilising the ‘Green
wall’ show that there are possibilities to allow for
post plant care without requiring human interven-
tion (UNCCD, 2023).

Section 1

Page 3

Thomas Thwaites



Benchmarking

The following benchmarking will look at the existing products in place to assist with seed collection, planting,
and post planting. This market analysis will identify key gaps that will allow for design implementation to be
discovered. Developing an understanding of the current market allows for patterns, trends and key insights
to be identified to help guide future products.

Seed collection methods

Seed collection is a vital part of maintaining and ensuring the continued existence of plant species and fur-
ther development of natural habitats (Wambugu, Nyamongo and Kirwa, 2023). Seedbanks are a massive
contributor to the storage and protection of species that can also be utilised for planting to further grow eco-
systems. To be able to provide seeds to these facilities, collection of seeds needs to be performed, which is
seen to be a slow and tedious process that is required to follow strict guidelines to prevent further damage
(Florentine et al., 2023). Six main methods of seed collection have been identified as seen in figure (3).
These methods have been rated on a scale out of sixty to be able to identify the holes within the market and
which current methods are best use. .

10

9 2 2 10 2 5
5 10 10 &) 10 6
10 8 6 6 7 10

2 10 10 9 10 7
Figure (3): comparing seed collection methods on a 1-10 scale on efficiency, seed quality, plant
health, Low intensive labor, seed diversity, consistency, and cost

From this graph the highest score was Wild collection which can be a mixture of both plant and floor collec-
tion. This method allows for unique and endangered species to be collected whilst also identifying natural
ecosystems through collection. Tools used for this method can still be seen to be slow and ineffective. The
worst method within these metrics was the mechanical harvesting robot as this provides a quick form of col-
lection but is still limited by where it can be utilised, cost, and its collection of diverse and rare seeds.

seCtion 1 Page 4 Thomas Thwaites



Benchmarking

Planting products

Planting tools and products have been seen to create a very wide gap within the market. This gap seen in
Graph (1) compares products on a cheap vs automatic matrix. This same process was performed across the
same products for four other criteria as seen in Graph (2). This comparison allows for insight into why current
methods may be utilized or avoided. This also allows for an understanding of weak points and opportunities
within the market across a large array of criteria.

Cheap

The current and the most popular meth- A

ods are shoveled but as stated before - —_
within research this can lead to fatigue e '
(Hodges and Kennedy, 2011), in turn Y
leading to slower work rates. These i e Ry

graphs show a massive lack of prod- Manual - = gl
ucts that provide a cheap and automat- M GEM KBC PlantingBar y&

ed process with minimal maintenance. iy
This also corelates to emission produced
which can be seen through the utiliza-
tion of heavy equipment when automatic
the process. All affordable options have ey later
minimal to low automation requiring la-

bors activity.

Pottiputki Tree Planter

PlantmaX’

Graph (1): Matrix comparing cost and automa-
tion of planting products

Bushpro Tree Planter Planting _ Hamilton Tree Planter for 50mm
JIM GEM KBC Planting Bar Spade Pottiputki Tree Planter native tubes

Cost Cost Cost

Maintanance Weight Maintanance Welg[f Maintanance Weigl I\{I(a’\‘n_tanance

Automatic., ions produced Automatic sions produced Automati e jons produced Automatic sions produced

Tree seeding robot PlantmaX EZY Planter PM 160

Cost Cost
e 10a

Weigh aintanance Weight aintanance Weig

Automatic. Automatic..  Emissions produced Automatic.. Emissions produced Automatic.

Graph (2): Spider graphs comparing all analysed products on Cost, weight, maintenance,
emissions produced, and automation.
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Benchmarking

Post plant care

Post plant care covers a wide range of methods from irrigation and special seed coatings to specially de-
signed pots to promote growth. This process is vitally important to assist in maintaining a long-lasting ecosys-
tem. Each of these methods benefits a specific part of the plant growth process. To better understand how
each type of method will affect post planting a table has been made that ranked each method against each
other when comparing stages of growth and the mortality rate of the plants Figure (4).

Seed Seedling Sapling Mature tree

Reticulation

Manual watering
and monotoring

Land Life Cocoon

Seed coating

Rain / Weather

Fertelisation

Figure (4): Comparing different post-planting care methods and products across the four
main stages of plant growth on a 1-6 scale.

From this analysis each process is better at different stages with some providing more support across the
whole process. Products such as the land life cocoon developed by land life company (Landlifecompany.
com, 2022), provide high quality support at early stages of development but are outgrown and seen to drop
in effectiveness. Systems such as reticulation are seen to be effective across the whole process but require
high costs and a lot of maintenance Appendix (2). There is a lack of products that assist through the whole
process to a high level but products that assist greatly across multiple areas. This shows that there is room
for development in post planting care for a wholistic design.

Section 1 Page 6 Thomas Thwaites



Benchmarking

Market gaps

Utilising the key identified stage of the planting process figure (2). Key market insights have been discovered
for all three stages.

Stage 1: Seed collection

Seed collection is a very long process that still needs ways to more efficiently collect and store seeds to
assist in seed bank growth. Looking towards more automated systems that provide consistent results and
that is cost effective would highly benefit this area of the process. Along with these attributes being able to
collect and identify rare and native species would create a better chance of maintaining and expanding the
native flora species in Australia.

Stage 2: Planting

The planting process currently can be seen to still be dominated by manual labor and light weight tools.
Implementing a solution that increases efficiency, allows for faster planting through skill and technique and
provides a simple and easy to use product and providing affordable automation would really create change
within this stage.

Stage 3: Post-planting care

This final stage of the process still is in need of a product that would allow for an overall better mortality rate
throughout the entire process. There are currently some effective solutions to individual stages but still lack
covering the entire seed to mature tree lifespan.

Section 1 Page 7 Thomas Thwaites
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Research

To conduct affective primary research a clear ap-
proach needed to be developed. To ensure a wide
range of data being collected triangulation was im-
plemented. This process allows for higher quality
data and provides insight into a wider range of in-
dividuals. This form of collection also allows for a
wide range of unique data types to be collected.
These data types can range from different levels of
quantitative and qualitative data types (Heale and
Forbes, 2013). This method was achieved using
multiple surveys and interviews. (Figure (5))

To develop the question that would be asked within
both the surveys and interviews, the primary data
that was compiled from section one was utilised.

Recruitment for interviews was performed through
outreach via email. These emails were provided
with all appropriate forms and sent to potential par-
ticipants to inform them of the report and interview
that they could participate in. For the public sur-
vey, an access link was posted on multiple forms of
social media and forms which allowed for access
to many participants. The professional survey was
emailed and posted on social media platform to be
taken via professionals listed.

2 surveys

B=
0=

1 - Profetional or experianced
survey (12 responses)

2 - General public survey (53
responses

8 E 3 Interviews
8 1 - Tree planter

2 - Tree planting facilitator
3- geologist and mining expert

Figure (5): Surveys and interviews conducted

Surveys

Two surveys were conducted ranging from a gener-
al survey to understanding how much people from
the public know about conservation and current
systems in place. The public survey utilised quanti-
tative data to best represent groups’ views on top-
ics whilst minimising misinformed results (Olden-
dick, 2017).

A professional survey was also conducted that fo-
cused on collecting data from experienced planters
or industry experts within the related fields. This
survey relied on quantitative and qualitative data
to best create an understanding from a wide range
of industry experienced people (Mays and Pope,
2000). This survey was only supplied to know expe-
rienced or industry professionals to maintain valid-
ity of data collection.

Interviews

Three semi-structured interviews were conducted
for this report. Two of these interviews were permit-
ted for use within this report. These interviews were
picked to target all three key areas of the planting
process (Figure (2)). The two permitted interviews
were industry professionals from planting facilita-
tors and organisers and a mining professional and
geologist. This range of participants allows for a
broad and diverse understanding of the whole pro-
cess. The format for these surveys was one online
20-minute interview and one in person interview.
A range of questions were preparade before inter-
views that allowed for flowing conversation. Due
to the nature of semi structure interviews further
question were asked to elaborate on new topics or
themes that were brough up within the interview
((Wholey, Hatry and Newcomer, 2015, pp.492-
505), (Mays and Pope, 2000)).

Section: 2
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Analysis and Findings

To best extract qualitative and quantitative data from the primary research, analysis methods were imple-
mented to best understand trends, challenges and opportunities within qualitative and quantitative data..

Interviews

To best extract qualitative and quantitative data
from the primary research, analysis methods were

implemented to best understand trends, challeng- Plating procedures
es and opportunities within qualitative and quanti- Post and pre
tative data.

Each interview was recorded and transcribed on

Word. Each of these transcripts were edited and an- Seed banks

alysed utilising thematic coding (Appendix 5). The Post-planting care
coding was used across all interviews to identify the Soil quality
themes and trends. These themes and trends were Seed collection
broken into subcategories figure (7) and provided Plant mortality

with one to two quotes to support these claims (Ap-
pendix (5). Along with quotes and highlighted text
being implemented, a count was conducted when
each subtopic was talked about to provide a form
of quantitative data to better understand how fre-
quently these topics were mentioned.

From these interviews there were some primary top- High scale planting
ics discovered figure (6). These topics were found
to be the most prominent and recuring among all Plating across mass
interviews conducted. areas
Efficiency
offset for large, affected
areas
Policy

Transport costs
Lack of incentives
Government funding
Environmental Impact
statements Costs
Transport
carbon offset

Figure (6): Surveys and interviews conducted

Sectio n 2 Page 11 Thomas Thwaites



Analysis and Findings

Small scale
Large scale

Carbon offset

Greening
Biomimicry
Funding
income
cost and process
Transport
Funding other
Urban
Rural
Mining
Topsoil removal
Post-planting care
Soil quality

Government funding

post mining care

environmental impact statements
Environmental approvals

Native

Nurseries
E Seed banks
Seed collection
Planting groups
Volunteers
Community group
Opportunity
Contractors

Figure (7) coding catagories and sub catagoties

]
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Analysis and Findings

Planting procedures post and pre

Pre planting and post planting was the main area
covered within the interviews. The primary sub-
section within this trend was seed banks and post
plant care.

“So there there’s a need to also create seed banks
and harvest seed to reseed areas.” - Andrew

This shows a need for seed collection within mining
and restoration projects. Whilst the collection is re-
quired it was also seen that the care for the plants
post planting was also something that was needed
to be accommodated for especially when planting
across different areas for carbon offset.

“But the plants die. They they don’t survive. So any-
thing that sort of could improve the levels of suc-
cess in combination with employment of locals.”
- Andrew

High scale planting

Findings from the interviews indicated that there
are many issues within funding, seed collection,
post planting care, and a focus on large scaling
planting. A key insight was from the interview with
Andrew where it was stated:

“it was probably 5 or 6 kilometres long and maybe
2 kilometres wide. Plus, it’s it's waste dumps which
would be similar footprint size.” - Andrew.

This alongside with the notes from Colleena Fillipa
going against targeting access to people to this ser-
vice as it is already abundant.

“I don’t think there’s a lack of opportunity. Yeah. |
think the opportunities are there. People are not
taking them for some reason.” - Colleena Fillipa

This primary data has led to an understanding that
focusing on larger scale planting and conservation
efforts would be the best area for the most impact
possible.

Section: 2
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Analysis and Findings

Policy

Policy was also a major aspect of each interview.
These policies dictate process, restrictions, costs,
and accessibility for further improvement and
growth. Overall, the views on policy were not com-
pletely negative but showed major room for im-
provement. Good areas for policy were the carbon
off set requirements for mining and environmental
impact statements.

“Environmental impact statement and require-
ments that were put on the mine was to ensure
post mining rehabilitation” - Andrew

“The other aspect is that when you get environmen-
tal approvals for mining, you disturbing areas and
sometimes you don’t actually revegetate the area
that you’ve mined because it’s left as a big hole.”
- Andrew

These policies also create carbon planting compa-
nies who utilise this system to assist in achieving
those rehabilitation goals. Whilst this work Andrew
is clear about how flawed the system still is.

Surveys

Costs

Costs and funding were major issues brough up by
Collinne who works with finding smaller companies
compared to Andrew who works within giant cor-
porations. These cost issues create limitations for
transport, growth, and further development.

“The cost of transport we’ve just paid. Ohh my
God $800. Not for the plants and not for the tree
guards, but for the transport of it all up up to
Mildura.” - Colleena Fillipa

These costs of equipment and transport can over-
whelm companies. Government assistance with
these programs is also a key aspect of funding and
would benefit smaller and larger groups greatly in
remote locations.

“The government’s making. You know, millions out
of this pre labour. The very least they could do is,
you know, support them and if they needed water,
a water tank, you know, get them one sort of thing.”
- Colleena Fillipa

Two surveys were conducted collecting a wide range of data from the public and professionals. The public
survey focused on collecting qualitative data that represented sentiment and awareness of current problems

that currently exist.

A survey was also conducted for professionals that utilised qualitative and quantitative data. This had a wide
range of experienced experts and tree planters who were able to create unique insights.

Section: 2
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Analysis and Findings

Public survey

A public survey was conducted that was posted on
multiple social media platforms. This survey was
utilised to collect a wide range of data that allowed
for insight into issues and sentiment felt by the
public. 52 people filled out this survey with a di-
verse spread of ages and genders partaking within
the survey. All questions asked were quantitative
based answers with three questions asking for a
rating scale of 1 to 5 Graph (3).

This data showed that whilst only 15.4% of people
had done a form of flora conservation Graph (2)
76.9% of people believe it’s very important to pro-
tect native species (Graph (3)). It can also be seen
that 57.7 % of people believed it was very import-
ant to preserve and store Australian seeds Graph
(3) with 59.6% of surveyed people know of seed
banks (appendix (4)). This data shows that whilst
people are showing a high level of care for main-
taining, restoring and conserving Australian flora,
people aren’t willing to act.

People who have done flora conservation

£z

Graph (2): Pie chart of who has done conservation
before from public survey

Participants were also questioned on whether they
knew the current carbon token system in Australia
with 80.8 % of people answering no (Appendix (4)).
This shows that people aren’t informed about the
policies and how carbon emissions are being han-
dled effectively.

This public survey showed an abundance in care
for conservation and preservation of seeds and na-
tive plants. This was also matched with an inter-
est in seeing development within the field at 57.7%
of people believing it’s important or higher (Graph
(3))-

(Not important) B1 B2 B3 "4 5 (Very important)

How important do you believe it is to preserve and store
Australian seeds for the future?

19% 779%

How much do you care about flora conservation and
development within this field?

3.8% 19% 1.9%

How important do you think it is to protect native species?

5.8 %

23.1%
19.2 %
57.7 % ST
34.6 % 76.9 %
Graph (3): Doughnut charts of the three ranking questioned ask within the public survey
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Analysis and Findings

Professional survey

A second survey was developed which looked at tar-
geting industry professional or experienced plantes
Appendix (3). These professionals were asked a
range of questions with multiple choice and short-
term responses being provided. This data was then
analysed for trends with coding graph (5) and uni-
variate and bivariate analysis of responses.

It was found that most participants planted native
species with a primary focus in native seedlings.
A key takeaway from understanding what people
plant, is that no-one claimed to plant seeds. This
key insight is important to understand, especially
when it comes to people who work at seed banks
as they would have easy access to this option.

One participant, who was a tree farmer mentioned
that whilst planting native species only, they didn’t
utilise seed banks or any form of seed collection.
This lack of seed implementation can be seen as
a trend amongst participants graph (4). Outliers of
this trend were seed bank managers and carbon
planters who state that they always collect seeds
from the surrounding areas graph (4).

Comparing two participants who conducted this
survey it can be found that there were some major
contradictions within the data provided. The first
participant who work with seed banks planted in
both urban and rural environments, utilising seed-
banks “Always” and doing the same for collecting
seeds from the chosen planting location. This per-
son utilised endemic planting, meaning only plant-
ing from the chosen location. This correlates with
the seed collection method in place and provides
a key insight into how seedbanks utilises the pro-
vided resources to develop the existing area. This
planting type combined with the fact that they plant
for polyculture supports the trend of planting for
biomimicry and developing planned environments
that mimic the surround one.

How often do professionals collect seeds
from surrounding areas

@ other Bvolunteer tree planter @ Seedbank manager / employee I Botanist

Planting crew member @ Carbon planter @ Tree farmer

(NG CREW tp,
N Yogy

Unknown

Rarely
1 1

Never
1

ﬁoTANFs >

Unknown %
1

Graph (4): Hierarchy graph, Participants and how
often they collect seeds from surrounding locations

In contradiction a volunteer tree planter claims to
“Never’ utilise seed collection of any kind. This per-
son also claims to plant native species in a polycul-
ture approach, meaning they utilise a mix of native
plants but not inherently the native plants located
within the area. This shows a break in methods and
approaches to planting and lack of seed collection
can be seen as a trend amongst majority of partic-
ipants as stated before in graph (4).

Section: 2

Page 16

Thomas Thwaites



Analysis and Findings

Coding analysis

Coding was also performed on the short answer
qguestion to find trends and themes amongst the
participants. These themes were then compiled
into a Sankey table to analyse common trends and
themes found across all the participants and better
reflect qualitative data collected graph (5).

What would benefit from change?

The biggest challenges identified were seed col-
lection (6), maintenance of post planting (7), and
policy (5). There were very few topics that had a
low number of appearances showing that these
themes are a strong trend across the whole field.

Tool and Equipment

The primary tools and equipment used were shov-
els/trowel/hand tools (13). This was the biggest
trend across all aspects of the data collection
graph (5). Comparing this to the challenge of plant-
ing/translocation having a higher trend as well as
exhaustion shows reference between these manu-
al labor processes and challenges.

Biggest challenges

The biggest challenges can be seen to be exhaus-
tion (4), Maintenance post planting (7), and soil
quality (4). These trends show a correlation with
the other questions, providing great insight into
themes that are create challenges for people with-
in the field.

Professional Survey coding

30 What would benefit from change?,

e ——

Exhaustion 4

NS ]
Lunding I

Future proofing for; generation’d

Gloves 5]

Implementing access;to,youth:] s

Planting/Translocation 4

Seed collection 6

Shovels / trowel / Hand tools 13

Transportation of plants 1

Graph (5): Sankey graph of qualitative data collected from professional survey
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Discussion

The background research conducted within this
report developed an understanding of how the
current planting process figure (2) faces issues
that limit the ability to develop better results and
success rates of flora conservation. Using this re-
search in combination with primary data from in-
dustry experts, the following section will highlight
the primary themes and trends and further explore
how they fill the market gaps.

The primary factors discovered within the inter-
views, surveys, benchmarking and secondary re-
search, that contribute towards the declining flora
populations within Australia, point towards lack of
funding and key solutions implemented within the
three key stages of planting and collection figure
(2).

Factors within these three stages that contribute to
this seemingly expanding issue are the lack of poli-
cy and funding implementation. The existing policy
was found to not encourage effective solutions for
carbon offset and greening initiatives. This creates
a climate that requires heavily volunteer-based
work to accommodate these gaps within funding
and policy.

The interviews’ themes and professional survey
themes were found to have heavy correlation The
primary issues identified were seed collection,
Planting efficiency, Cost, Post planting care, and
maintenance of native plants. These align with sub-
topics within the three primary stages figure (2).

A significant difference from the literature and pri-
mary research was the emphasis on funding and
implemented processes. It was revealed that these
funding issues lead to restricted growth of com-
panies and flora conservation efforts. Whilst both
primary and secondary research emphesises on
the importance of conservation of native species,
literature failed to analyse how seed bank imple-
mentation can be improved upon utilising existing
system such as mining companies collecting seeds
after topsoil removal.

This lack of exposure to these methods and ben-
efits may lead to the lack of utilisation by mining
companies and tree planters as seen from the in-
terview with Andrew. T and expert surveys. It can be
seen those educated in this follow a seed collection
process graph (4).

Apart from mining spaces, post-plant care also
seemed to be more of an afterthought or left to oth-
ers to maintain. This contradicts the common issue
brought up about mortality rate in surveys and sec-
ondary data.

Limitations

Limitations of this research were a limited pool of
planter and experts from around Australia. Due to
Australia’s vast climate, there are major differenc-
es between planting and processes in these areas.
Surveys whilst only provided to select people for the
professional interview, there was nothing stopping
it being spread further and provided with faulty
data from people in different countries, no expe-
rience, or other possible factors that would affect
results.
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Design Implications

From the research conducted within sections 1
and 2, multiple pain points and gaps within the
market have been discovered. These gaps provide
opportunity for design implementation to improve
and develop the flora conservation practices with-
in Australia. The primary areas that will be covered
will directly relate to the identified areas from the
research. These areas will also cover the three key
stages of flora conservation figure (2).

Seed collection

One of the primary themes identified in all areas
of research was seed collection and improvement
of seed banking. Developing a solution that would
allow for effective seed collection and identification
would provide a way to improve and expand main-
land Australian seed banks, intern creating more
plants for conservation efforts.

Post-planting care

Developing a process for post planting care has
been identified as an issue that requires design im-
plementation. Due to Australia’s climate, animals,
and weather, post plant care is required to ensure
long last solutions are in place. This will tackle the
issue of developing a way to ensure the growth of
plants that would provide a sustained ecosystem
that can thrive and further sustain itself. This will
ensure development isn’'t stunted and continues to
thrive with improved mortality rates.

Planting efficiency

Planting has also been identified as an area that
would benefit from design implementation. The
speed of current planters and labors requirements
can lead to effective but highly demanding work or
slow progress. This current work requires many vol-
unteers or workers to achieve desired results and
can be stunted through many issues. Developing a
way to increase efficiency, reduce fatigue or assist
in dispersal over large areas would assist in creat-
ing a further effective planting system.

Accessibility and cost

Funding has been a major issue that has been
brough up through primary research from most in-
dustry experts. Developing a way to reduce costs
to rural planters would assist in developing better
quality working environments, increasing output
due to reduced costs and increasing efficiency.

Soil quality

Soil quality was a primary issue that was identified
through both forms of research. As seen from inter-
views, bad soil quality can completely deter or pre-
vent planting, even in areas that were once planted
in. Developing a system that would allow for plant-
ing in these low-quality soils would provide a way of
improving climates through flora implementation.
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Conclusion

The purpose of this report was to utilise qualitative and quantitative data colocation methods and data tri-
angulation to gain key insights into how Australian conservation could benefit from design implementation.

This report has found that Australia’s flora conservation system and policies are flawed and underfunded.
From these reports key findings, it's been found that there are issues within seed collection, planting meth-
ods, post-planting care, and limited funding. Without significant change, these issues will continue to limit
and restrain restoration efforts and the longevity of Australia’s unique biodiversity. With meaningful action
and implementation of change within industry, Australia can develop a strong and long-lasting system that
will improve upon native flora counts, restore effected ecosystems, and enforce long-term benefits.

The result from this report will lead to developing the criteria that will be used to develop a product solution
that will create positive impact for Australian conservation.
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