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Synthetic biology technologies such as gene editing and 
genetic engineering could give plants the ability to produce 
natural fibres with different properties

Public perceptions of using 
synthetic biology to change 
the properties of natural fibres 



Synthetic biology at CSIRO

Synthetic biology is an emerging field of research that 
combines genetics, chemistry and engineering. Scientists 
working in synthetic biology design, build and test DNA to 
enable plants, animals and other organisms (e.g. bacteria, 
fungi, algae) to function in different ways. These organisms 
could then be used to help manage environmental 
and societal problems such as pollution, waste, land 
degradation and biodiversity loss.

The CSIRO Synthetic Biology Future Science Platform has 
developed a range of synthetic biology techniques, such 
as genetic engineering, gene editing and gene marking. 
But what do Australians think about these techniques? 
Involving the public is a critical step in the development 
of any new technology. By understanding Australians’ 
needs, researchers can develop technology that is both 
fit‑for‑purpose and helpful to the community.

This brochure is part of a series that explores people’s 
views towards several synthetic biology tools to help solve 
environmental, industrial and health challenges facing 
Australia. The full brochure series is available at:  
www.csiro.au/synbiosurvey

We surveyed the Australian public, asking for their 
initial impressions on using synthetic biology to modify 
the genes in plants that produce natural fibres:

•	 What do people think and feel about this  
new technology?

•	 What risks do they perceive?
•	 How would people want to be engaged in 

decision‑making in the future?
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SYNTHETIC BIOLOGY: 
Changing the properties 
of natural fibres

Many textiles are made in factories from petroleum  
products such as plastic.

While these materials are highly functional, they contribute to pollution. 
When washed or discarded, plastic fibres are released into the environment.

Nylon

Spandex Acrylic

Polyester

With new synthetic biology technology, it would be 
possible to use DNA to give plants the ability to produce 

natural fibres with different properties.

Normal 
cotton

Normal cotton 
is mostly 
made of one 
building block

Modified 
cotton

New building 
blocks can be 
Introduced, 
creating 
modified cotton

By comparison, textiles made from natural fibres such as 
cotton, flax, hemp and bamboo are completely biodegradable 

and come from renewable resources (i.e. plants).

Cotton Flax

Hemp Bamboo

This could reduce global reliance on factory-made fibres and 
reduce plastic and chemical pollution globally.

By changing natural fibres, it will be possible to produce 
textiles made from natural fibres that mimic the 

properties of factory-made fibres.

For example, the 
properties of cotton 
could be changed so 

that the fabric is...

Consumers will then have 
the option of buying 
natural textiles with 
different properties.

...pre-coloured  
(no dyes needed)

...creaseless 
(no ironing needed)

...sun smart  
(UV protection)

SPF

...waterproof, 
quick-drying,  
cool/warm, fire safe

Synthetic biology to change the properties of natural fibres 

Assessing a technology’s suitability 

CSIRO has adopted a three-pronged process to explore the 
development and application of new technology. These 
three aspects include (1) problem assessment, (2) technical 
feasibility and (3) social feasibility. 

1. Problem assessment 
Identification and conceptualisation of a problem and how 
it fits within the broader human-environment system.

Example: Why is it a concern that textiles are made from 
petroleum-based fibres?

Textiles are used in almost every part of daily life, as 
clothes, bags, bedding, carpets and art – to name 
just a few. With the rise of ‘fast-fashion’ involving 
rapid trend cycles and heightened consumer demand, 
there is increased pressure to reduce costs and speed 
up production. Large-scale production typically 
uses petroleum-based materials to create textiles 
such as nylon, polyester and spandex. These various 
forms of artificial fibres give textile products useful 
properties, such as being crease-proof, waterproof, 
or stretchy. However, such materials also can release 
plastic fibres (microplastics) into waterways when 
washed and become non-biodegradable landfill when 
thrown away. Textiles made from natural plant fibres 
are biodegradable and do not release microplastics. 
But natural fibres do not currently possess the useful 
properties that are often found in petroleum-based 
fibres used for textiles. 

Synthetic biology technologies using gene editing 
and genetic engineering can potentially be 
developed to help natural fibres mimic the properties 
of petroleum‑based fibres, or provide different 
properties not currently used. Gene editing involves 
changing an organism’s genetic information by 
deleting, replacing or inserting a DNA sequence. 

Gene editing and engineering have the potential 
to make plant-based fibres creaseless (no ironing 
needed), pre-coloured (no dyes needed),  

2. Technical feasibility 
Assessment of current solutions to the problem and 
proposed new solutions (strengths, weaknesses, 
opportunities and threats).

Example: What is being done to manage the problem and 
how effective are these strategies? 

3. Social feasibility 
Assessment of user and stakeholder perceptions, and 
acceptability of a range of solutions. 

Example: What do communities think of the proposed 
solutions and what are their views on how the problem is 
best managed?

sun smart (with UV protection), and provide them 
with properties such as being waterproof, fast-drying, 
cool, warm and fire‑safe. The benefit of plant-based 
fibres is that they are derived from renewable sources 
and are biodegradable. 

Developing these properties in plant-based textiles 
could decrease global reliance on petroleum-based 
fibres and could reduce pollution. 

Storyboard sequence shown to survey participants,  
before they were asked their thoughts about  
changing the properties of natural fibres using  
synthetic biology technology.
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Public attitudes towards using 
synthetic biology for modifying 
the properties of natural fibres 

Awareness of environmental  
pollution from petroleum-based fibres  

Our research found most Australians (about 75%) were 
at least moderately aware that petroleum-based fibres 
contribute to environmental p ollution. The majority (92%) 
also believed that environmental pollution from textiles is 
a moderate to very big problem in Australia. 

Initial impressions of gene 
editing in plants

After viewing a storyboard presentation on the 
use of gene editing to change the properties of 
natural fibres, Australian participants reported being 
moderately‑to‑strongly supportive of the development 
of this technology.  

When asked to consider whether they would buy textiles 
made from modified natural fibres, 65% of Australians 
surveyed indicated they would be willing or very willing 
to do so. Approximately 26% of participants indicated a 
moderate willingness to buy textiles made from modified 
natural fibres, and 8% indicated that they would be 
unwilling. This public concern is important to know 
and understand, as it helps scientists shape how the 
technology will be developed.

Figure 1 Australians’ support of gene editing for changing the 
properties of natural fibres.
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Emotions indicated 
by Australians*

How do Australians feel about synthetic biology?
Gene editing plants to enhance natural fibres

Hopeful
3.64

Disinterested
1.76

Angry
1.67

Concerned
2.49

Excited
3.35

Curious
3.87

Afraid
1.99

*Data range: 1 – 5

Attitudinal pairs*

Risky Safe3.37

Bad Good3.85

Unnatural Natural3.07

Immoral Moral3.66

Foolish Wise3.79

Harmful Beneficial3.84

Unethical Ethical3.65
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High
visibility

Stretchy Waterproof Easier/safer
to colour

No iron Fast-drying/
Sweat-wicking

Fire-
resistant

What natural fibre properties do Australian participants 
think are the most important to develop?
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Perceptions of benefits and risks 
associated with the technology 

The majority of Australians (around 92%) rated synthetic 
biology technologies as moderately to very helpful in 
managing the problem of pollution caused by petroleum-
based fibres. Most Australians (68%) also agreed, or 
strongly agreed, that this technology would be better than 
continuing to make textiles from petroleum-based fibres. 

Despite their support, Australians did have some 
reservations about the technology. Most were concerned 
that gene editing could have negative long-term 
consequences:

•	 76% were at least moderately concerned about 
consequences for humans and animals

•	 78% were at least moderately concerned about risks to 
the natural environment 

•	 83% were at least moderately concerned about whether 
consequences arising from this technology could be 
controlled or managed.

Trust and regulation 

The majority of Australians (88%) moderately-to-strongly 
trusted scientists to develop this technology responsibly. 
However, 73% of people were at least moderately 
concerned about the possibility of the technology being 
used for ‘bad’ purposes. Additionally, 79% were at least 
moderately concerned that technology misuse could lead to 
unintended negative consequences.

Most Australians (73%) held at least moderate trust towards 
the government agency responsible for approving and 
regulating the technology. On average, people moderately 
agreed that legislation and regulation would ensure the 
technology would be developed in a safe way – 37% agreed 
strongly that the technology would be well regulated and 
39% also agreed strongly, that legislation and regulation 
would ensure its safe development. 
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Public engagement in future

Most Australians (about 86%) indicated they were keen  
to know more about this synthetic biology technology. 
They said they wanted to know more about:

•	 the possible risks

•	 what is being done to regulate and control  
the technology

•	 who will benefit and who will bear the risks.

Most Australians (81%) indicated that the public should 
have access to an easy-to-read summary of scientific 
results, and 73% agreed that risk documentation should 
be made available. 

About 44% of Australians thought it was important to 
consult the public, so their opinions could be considered 
when making decisions about this technology. Fewer 
people (35%) thought it was necessary for the public to be 
kept informed of decisions made about synthetic biology.

Around 16% of Australians indicated that they did 
not need, or want, to know anything more about 
this technology than was already provided within the 
storyboard presented. Our survey also suggests that 
people may be more interested in understanding the 
risks and the process of managing these risks, than 
understanding the benefits of the technology.

Figure 2 Personal preferences for further engagement with technology development.
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Impact

Understanding Australians’ attitudes to synthetic biology 
can help scientists and research organisations to decide 
how to approach the development and implementation of 
new technologies. 

Our survey findings have many applications and can be 
used in a variety of ways.

1. By government: to inform policy and regulatory 
decision-makers on how new technologies will be 
perceived by the public and how best to engage people.   

2. By the science community: to inform scientists 
on how they can develop and plan future science activities 
in ways that address users’ needs. This approach supports 
a responsible science agenda and acts as a quality-control 
measure to ensure that technology is being developed in 
a worthwhile and meaningful way. The survey findings 
also build the capacity of scientists to reflect on the social 
and ethical considerations of their work. Understanding 
the science and technology needed by Australians to 
solve current issues can lead to greater and more effective 
scientific innovation. 
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Science 
impacts

Social
Health & medicine benefits, 

better nutrition, cleaner/
greener environments 

for recreation.

Environmental
Sustainability, positive 

environmental outcomes, 
protection of environmental 

heritage, cleaner 
ecosystems.

Economic
Industry security, industry 

investment, industry 
competition, new industry, 

better products for 
everyday life. 

This is one of the world’s first comprehensive national 
surveys examining public perceptions across a range 
of synthetic biology technologies.

3. To benefit society: surveys provide insights into 
the public’s understanding and perceptions of Australian 
science. Survey data can highlight the extent of society’s 
trust in science and identify knowledge gaps. Increased 
understanding can shape future science directions and 
inform better ways for communities and scientists to 
work together.
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Research methods

The research methodology for this CSIRO study was 
externally reviewed by a panel of three Australian 
social and behavioural science experts:

•	 Professor Kelly Fielding  
(The University of Queensland)

•	 Professor Catherine Waldby  
(Australian National University)

•	 Professor Iain Walker  
(Australian National University)

In the survey, we presented information on one of seven 
environmental, industrial or health challenges in Australia:  

•	 Changing the properties of natural fibres 

•	 Eliminating the culling of male chicks in the  
egg-laying industry 

•	 Protecting endangered species

•	 Managing invasive pest species 

•	 Reducing pollution in waterways

•	 Reducing mosquito-borne diseases 

•	 Restoring the Great Barrier Reef 

The survey sample was representative of the Australian 
population in key demographics including age, gender, 
and location, including representation of Aboriginal 
and Torres Strait Islander peoples.

The study involved presenting an online public opinion 
survey to 8,037 Australians. It examined how novel 
synthetic biology technologies could help address a 
range of important issues facing Australia.
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Overall data Study specific data

Australian demographic data

All surveys and this specific survey

WA
10.2%

NSW
31.2%

VIC
25.1%

TAS
2.5%

ACT
3.6%

NT
0.8%

QLD
19.3%

SA
7.4%

0.1%

Other
0.2%

3.4%

Aboriginal  
and Torres Strait 

Islander 3.1%

48.2%

Male
46.5%

51.7%

Female
53.3%

Australians

8037

in modification 
of natural 

fibres study 

1148

12.6% 13.3%18-24 
years

15.8% 15.8%25-34 
years

16.9% 15.3%35-44 
years

18.0% 18.1%45-54 
years

15.6% 14.6%55-64 
years

21.1% 20.5%65 years 
and over

Information was presented in the form of a PowerPoint-style 
slideshow, known as a ‘storyboard’. The storyboards had 
a standard format with similar sequencing of information, 
language, use of visuals and length.

Social scientists teamed up with biotechnology scientists 
and professional science communicators to develop the 
storyboard content and visuals. The storyboards were 
validated and tested in seven public focus groups to ensure 
they were easy to understand and included the necessary 
information. 

The Online Research Unit (ORU) hosted the online surveys 
throughout October and November 2018 and recruited a 
representative sample of Australians. Participants received 
a small standard payment from the ORU for participation. 
Research participants were randomly assigned to view just 
one of the seven storyboards. 

The survey asked participants how they felt about the 
development of the synthetic biology technology, what 
concerns they had about the technology, and if they 
would like to receive more information and be involved 
in further surveys. 

The survey has provided CSIRO with important 
insights into Australian attitudes. It is a powerful new 
contribution to decision making in Australia about 
issues facing the country.

This research was approved by the CSIRO Social and 
Interdisciplinary Research Human Research Ethics 
Committee (Ethics Clearance 013/18).
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Next steps in understanding 
public perceptions of 
synthetic biology

Our study incorporated a representative sample of 
the Australian public. However, some topics may 
be more relevant to particular communities. Future 
community- or place-based research will therefore be 
more targeted. It will involve identifying places where 
a particular synthetic biology technology could help in 
addressing a problem.  

Researchers would engage with local people to 
understand their views about using new technologies to 
tackle problems directly affecting them.

This direct engagement will help communities, 
government and researchers decide whether, and how 
best, to deliver evidence-based programs to manage 
environmental problems. 
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As Australia’s national science 
agency and innovation catalyst, 
CSIRO is solving the greatest 
challenges through innovative 
science and technology.

CSIRO. Unlocking a better future 
for everyone.

For further information 
csiro.au/synbiosurvey

Contact us
1300 363 400 
csiro.au/contact 
csiro.au
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