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Executive Summary 

 

Nanotechnology development, the development of biological, information, materials, 
manufacturing capabilities etc at the nanometre (10-9) scale, is an emerging science driven 
internationally by technological advancement and the availability of significant financial 
resources (eg $700 M in the United States).  CSIRO is an active participant and promoter of 
nanotechnology research, some of which may change society. 
 
This report presents the outcomes of CSIRO’s nanotechnology workshop held in Bendigo, 
Victoria. The workshop brought together CSIRO staff, nanotechnology specialists, government 
agents and people living within the region.  The workshop was a good first step in public 
engagement in the area of nanotechnology research and provided valuable feedback on the 
responses and perspectives of a range of community representatives and it provided some 
important insights into the challenges and opportunities facing CSIRO in relation to its capacity to 
engage with community concerns and perceptions.  

In general, the participants’ evaluation of nanotechnology focused less on the specifics of the 
technology itself and more on technology in general and most groups highlighted issues such as 
regional economic development; employment; training and education; social and environmental 
sustainability, and public health and safety.  In addition, participants felt that CSIRO needs to be 
far more proactive in conducting and funding effective public communication and participatory 
research activities, to demonstrate that it takes the issue of public participatory processes 
seriously, and address issues arising from potential conflict of interest and commercial 
confidentiality. 

This report outlines the workshop and its findings and presents the community issues checklist 
that could be used as part of a framework to support integrated forms of research planning and 
investment. The checklist is neither complete nor comprehensive; rather, it is a collection of 
issues that emerged in the Bendigo workshop, that could be used by the researchers, research 
planners and others in reflecting on the social, economic and environmental issues associated with 
nanotechnology development.  

Finally, the report outlines research and public engagement activities underway that we believe 
will build understanding of community concerns and interests in nanotechnology. 
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1 Introduction 
 

One of the hottest fields in scientific circles at present is nanotechnology.  In 2003, the US 
Government spent more than $700 million on nanoscale research and development and other 
countries are also investing heavily to maintain their viability in the future global market 
(Wertheim, 2003).  At the same time, well-informed apprehensions (for example, Joy 2000) 
about the escalating pace of scientific advance in this and other technologies are pointing to 
the urgent need for new approaches to their advance evaluation and social guidance (Grove-
White et al, 2000).  The key features of this case study are contained in Table 1. 

 

Table 1 - Key features at a glance of Nanotechnology case study 

Nanotechnology 
case study 

Key features  

Short description Nanotechnology is technology (biological, information, materials, 
manufacturing etc usually interdisciplinary) at the nanometer (10-9) 
scale and was one of CSIRO's five nominated emerging science areas.  

Project objectives Explore 'science context issues' of nanotechnology and processes for 
assessing social issues in CSIRO research planning. 

Rationale Opportunity to integrate social considerations in the early stages of 
nanotechnology development within CSIRO.  

Gaps to address Many of the critiques/debates about nanotechnology are from outside 
the technology development process. How can scientists accept/ 
implement more integrated thinking from within this process? 

Project Activities Regional workshop, meetings and interviews with project coordinators, 
literature review and ongoing monitoring of international events. 

Project outcomes Project Report and Workshop Report. Ongoing contact with people 
interested in the social issues of nanotechnology. Identify further 
research activities to integrate broader social issues within CSIRO 
nanotechnology research planning processes 

 

The research funded internally through CSIRO’s Social and Economic Integration initiative 
and was conducted to engage with nanotechnology development from research planning 
perspective 

This report has been written for a broad audience. Most importantly, it has been written for 
the participants in the workshop, to report back to them in a formal way, to record what we 
have learnt from the day, to inform them about what we have done with the information and 
to let them know what we have made “public”. Secondly, the report has been written for 
members of the public, so that they can share in the learnings of the day and we become part 
of an ongoing discussion and finally it has been written for people who may like to build on 
the steps we have taken. Finding the language and style to bridge these different audiences is 
difficult and consequently different people may find different sections more or less relevant to 
them.   
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2 Background 
While some authors differentiate between nanoscience and nanotechnology, the term 
nanotechnology is used in this report to represent both. We use nanotechnology as an 
umbrella term to cover technologies and sciences that exploit properties that emerge at the 
nanometer scale. For example, reduction of particles to the nanoscale so that they display 
vivid colors that are useful in new laser color applications is nanotechnology.  

Current nanotechnology research focuses on developing tools for other scientists although 
some research outcomes are already on the market.  For example, Nanotechnology is being 
incorporated into sunscreens, plastics, inks, immunodiagnostic sensors, and new generation 
batteries. Future applications could include molecular computers and ‘self-repairing’ space 
vehicles.  In the long term, entirely new and unknown applications could emerge.  It is the 
breadth and depth of impact of nanotechnology that highlights, and makes more urgent, the 
increasing questions about social implications of this new emerging technology. 

A recent article published in the science journal Nanotechnology found that there was a 
paucity of serious published research into the ethical, legal, and social implications of 
nanotechnology. According to the authors, “The science leaps ahead, the ethics lags behind. 
There is a danger of derailing nanotechnology if the study of ethical, legal, and social 
implications does not catch up with the speed of scientific development.” (Mnyusiwalla, 
Daar, and Singer, 2003). To date, the majority of studies into societal and ethical implications 
of nanotechnology have been undertaken or funded by prominent non-government 
organizations such as Greenpeace (Arnall, 2003) and the ECT Group (2003a, 2003b) and this 
has inadvertently resulted in a situation where the debate around nanotechnology is becoming 
increasingly polarized, with commercial and industry groups such as the US NanoBusiness 
Alliance pitted against non-government organizations such as the Canadian-based activist 
ECT Group. There is evidence that the debate on nanotechnology could become as polarized 
as recent debates around genetically modified (GM) organisms. Indeed, as the UK White 
Paper on Science (2000) acknowledges, the most pressing issue in science today may be 
public involvement and acceptance. 

 

3 Theory 
Three assumptions inform the research design and methodologies employed in this project.  

3.1 Research needs to be accountable to a wider audience 

This project recognizes that the context of science and technology has changed; there is now 
greater scrutiny, scepticism and ‘risk’ associated with science and technology and these 
pressures are coupled with greater commercial expectations and demands placed on scientists.  

In general, government and public require greater accountability in publicly funded science 
and technology. Such requests are linked to broad shifts in modern society commonly 
identified with a loss of trust in public institutions and the weakening of collective sources of 
meanings and certainty. These changes are sometimes talked about in terms of the ‘risk 
society’ (Beck 1992), and are in part characterized by deep structural states of risk and fear in 
relation to new technologies (Lash, Szerszynski and Wynne 1996).  

A related conceptualization is that of ‘reflexive modernization’, where increasingly 
opportunities, threats and ambivalences fall to the individual to resolve or make sense of 
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(Giddens 1990). Such developments affect scientists as well as the general or lay public; we 
are all caught up in the implications of this form of reflexivity. At CSIRO, this has resulted in 
some scientists becoming more open to ‘outside’ perspectives (such as, for example, social 
science perspectives, economic rationalities, environmental concerns and ethical debates) as a 
way of managing their own perceptions of ‘risk’. Such attitudes also underpin the CSIRO 
Emerging Science area - Social and Economic Integration-which seeks to catalyse 
collaboration between researchers in the biophysical sciences and social sciences.  

3.2 Sustainable development is a research driver 

Often referred to as the ‘triple bottom line’ (i.e. considering economic, social and 
environmental dimensions within a processes), this shift in the practice of science demands 
not only higher levels of interdisciplinary research, but also increased reliance on 
participatory research approaches. For this reason, we sought to incorporate participatory 
approaches that foster better understanding of the broader context of decision-making. The 
project assumed that raising participants’ level of understanding and appreciation of the 
complexity of decision-making and perspectives is an important step to scoping and 
supporting more informed research planning in this ‘frontier’ science. At the very least, it is 
assumed that the project would familiarize selected scientists and other participants on a range 
of issues emerging in the public debate on nanotechnology, particularly those relating to 
social equity, environmental sustainability, public engagement and ethics.  

3.3 Scientific communities as part of society. 

A final assumption informing this research is the acknowledgment that scientists and their 
scientific communities and institutions need to be located within society. Rather than 
conceptually separating scientists and scientific organizations as outside ‘the public’, the 
project assumes that scientists are just as much part of the public as the so-called ‘lay’ or 
‘general public’. Dietrich and Schibeci (2003) suggest the term ‘interested publics’ to 
collectively refer to not only scientific ‘experts’ but also ‘lay unrecognized experts’ including 
government, non-government, industry and community-based groups, along with general 
community members. Methodologically, the issue then is not simply one of bringing together 
‘the public’ and ‘scientists’ in order to foster a dialogue between two separate spheres, but 
rather to investigate strategies and approaches that enable us to bridge knowledge divides and 
find grounds for consensus across conflicting values that necessarily exist within a broadly-
conceived ‘public’.  

 

4 Project Organisation 
People’s views, primarily those provided at a workshop, became the primary source of 
information for this study. The workshop was designed to facilitate a high level of public 
participation as well as engagement between nanotechnology scientists/researchers and 
local/community representatives. It was decided to hold the workshop outside of a capital city 
to heighten the contribution of regional perspectives and build on existing linkages in 
Victoria. Bendigo, a regional centre approximately 200 km North of Melbourne was selected 
for the workshop because of pre-existing contacts in this area. 

The Bendigo Workshop sought representatives from a range of target stakeholder groups (i.e., 
from the broader community, industry, government, research/academia, nanotechnology 
specialists and CSIRO staff). Using a key informant approach, project coordinators identified 
likely participants in each of the stakeholder groups and then contacted them by telephone. 
The workshop and aims of the project were explained, and people invited to participate and to 
suggest others who they believed could make a valuable contribution to the day. These 
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Smart-Clothing 

Research funded by the Australian Defence Industry has resulted in new 
nano fibres suitable for use in the production of combat and other clothing. 
BeautNu Clothing – a local clothing manufacturer – is tendering for a 
contract with the ADI to manufacture nano fibre-enhanced clothing within 
the region. Benefits of the new garments are said to range from self-cleaning 
and colour-changing properties, to enhanced physical performance and 
personal security components. BeautNu Clothing has submitted a proposal 
seeking backing from the Regional Development Committee as part of their 
tender.  

The project team member participating in this group noted the extent to which this group 
became very focused on adopting the role of a Regional Development Committee and spent 
most of their time on the first task, that of developing a set of criteria for use in evaluating 
their nanotechnology proposal. In the end, they established seven criteria to be used for more 
integrated regional assessment of economic development opportunities arising from new 
technologies. As the Regional Development Committee, they sought to develop a set of 
standard criteria that would be applicable to any development. 

1. Community consultation and information provision. The group supported the use 
of other more standard assessment criteria (e.g. environmental and economic 
assessments) but insisted that this nanotechnology venture be consultative and said 
that it is critical that there is open and democratic public engagement. 

2. Jobs creation and educational opportunities. The group rated job creation highly 
and said that the RDC would want real details in terms of employment opportunities 
(what range of skills and numbers). They related this to the fourth criterion (business 
planning) and forecasts of the venture’s economic footprint. 

3. Governance report. The group wanted the company to demonstrate a commitment 
to due diligence and to outline their current expectation and long-term commitment. 
They wanted to know if the company had a record as being a responsible corporate 
citizen in their other ventures and if the employment opportunities were permanent or 
short term. 

4. Business plan. The group wanted to see the company business plan and for it to be 
solid and well conceived. They wanted to know how they would actually make 
money, how the business would be organised, and their anticipated outlays and 
earnings. 

5. Independent environmental impact statement. The group called for an 
independent environmental impact assessment and more information on the source of 
the raw materials. They indicated that they would be looking for zero emissions.  

6. Sustainability assessment. The group said they would require a sustainability 
assessment that included both environmental and business sustainability. They 
expected this to include projected growth figures and the stability of the company. 

7. Heritage assessment. The group wanted to ensure that the venture was in keeping 
with the heritage value of the region and questioned whether the company anticipated 
building a new factory or converting an existing building. 

Unfortunately, there was insufficient time left to evaluate the nanotechnology application 
itself, and consequently there was an impression that nanotechnology would be evaluated as 
any other technology application by a Regional Development Committee. In their plenary 
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presentation, the group reported that they would give conditional approval on the basis of 
successful reports on criteria 1, 5, 6 and 7. The group noted that this development had a 
military application and wondered what sort of “backing” the company required and how it 
would be received?  

There were no nanotechnology-specific social or ecological concerns raised by the workshop 
group. This could be due to the pragmatic nature of the participants' approach or a genuine 
lack of information to stimulate discussions about the possible ecological and social risks of 
nanotechnology. 

If there had been more time during the small group discussion, it would have been useful to 
raise some hypothetical concerns as part of the scenario development. For example, the group 
could fast-forward ten years to a meeting of the RDC, who have recently been advised by the 
Regional Government that lawyers acting on behalf of a class-action suit have indicated that 
nanotech particles from the Smart Clothing factory have now entered the food chain and are 
impacting downstream human health because of inadequate treatment processes approved by 
the RDC and the now defunct Council. What could the RDC have done ten years ago to 
identify this unintended consequence of what has turned out to be the economic saviour of the 
region? This would open up discussions about ecological and social risk assessment and how 
to assess the unintended consequences of nanotechnology. 

 

Energy-related scenario 

The local Councils are members of the North Central Greenhouse Gas Alliance and 
are committed to reducing gas emissions across the region. Significant federal and 
state government support is available to assist the region in development of efficient 
and renewable power facilities that exploit nanotechnological developments.  For 
example, the new hybrid photovoltaic (PV) cells may reduce greenhouse gas and 
provide more efficient solar energy power and battery charging. 

There was general broad agreement on the criteria to be established in this group, yet there 
was a notable difference in how CSIRO scientists and local community representatives 
prioritised these criteria.  

Initiating the discussion, local representatives clearly emphasised the centrality of 
employment and social acceptance in local decision-making processes. In particular, they 
argued that these new energy-related technologies would need to demonstrate a positive 
impact on employment and training opportunities for local people before the RDC would 
endorse them. This was followed by a concern that struggling families and other 
disadvantaged groups not be hard hit by the cost of introducing new technologies.  

For the scientists present, the main issue was the lack of detailed technical specifications 
presented. The success of the technology proposal was felt to hinge on the success of the 
technology rather than the social or economic context and the conclusion from the scientists 
in the group was that it was premature to consider economic and public acceptance issues 
until technical issues had been addressed. To an extent, the scientists’ view appears to have 
been privileged in the list of criteria developed in that when the list was presented in the 
plenary, technical criteria had become the number one criteria. This suggests that while the 
scientists in the group were interested in the point of view of community representatives, and 
were prepared to incorporate them within their schemas, their sense of priority – technology 
first and social and economic concerns second – was more difficult to influence.  

1. Technical criteria. Supplier to detail Greenhouse Gas emissions cost of 
maintenance, life-time, and social safety (e.g. nanoparticles). Also need report on 
operational safety (OH&S), and size and impact of the technology. Also require a 
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technical assessment of PV technology – as an alternative emerging renewable 
source; scalability – can it meet anticipated energy needs of region in future? 

2. Social, Economic and Environmental criteria. Evaluate how quickly these benefits 
can be returned to community. Need community consultation and community 
acceptance first. Suggest a local trial in situ (e.g. large company). Consider aesthetics 
– visual and noise – as dimension of consumer acceptance. What of employment – 
net gain and positive cross impacts? What are the implications for training and 
education – are local educational resources adequate? Legal and regulatory issues 
need to be addressed – e.g. impact on existing suppliers, e.g. management of 
transition. (What laws need to be changed? What public liability issues? Risk 
assessment?) 

3. Reliability and guarantee of service. Not necessarily 100% but a minimum 
proportion. Likewise, need to reduce emissions by a guaranteed proportion per square 
meter. Are there issues of discrimination on basis of different social groups? 

4. Economic Viability. Investigate whether incentives could be given to encourage 
change and measure value of this technology relative to other alternatives (see 1). 

5. Fit with Council’s Regional Development Strategies. Does it meet existing targets, 
directions? What resources do the council have to undertake it? 

6. Environmental Impact Assessment. Need to benchmark against existing and 
alternative renewable sources. 

The group concluded that it was prepared to proceed given that the proposal meets criterion 
number 5. The overall impression was that if certain safety nets could be guaranteed, such a 
proposal was in keeping with local initiatives on reducing energy use. However, more 
information was felt to be required, and the RDC called for (i) an independent technical 
review and technical study including a trial; (ii) the Council to run a series of information and 
education campaigns; (iii) public consultation to ensure the public understand the technology, 
its implications, costs and related safety issues; and (iv) economic and employment impact 
studies. 

 

Agriculture-related scenario  

According to the Wheat Board, farmers will be able to sell a better product and fetch 
better prices internationally if they can keep levels of Fusarium (a type of fungus) 
low. For this reason the Wheat Board is seeking the approval of the Regional 
Development Committee to install nanotechnology ‘biosensors’ at local silos. The 
new sensors will be much more sensitive than anything previously available. Some 
wheat farmers are unhappy. Some distrust the implementation of the new technology; 
others claim that farmers whose crops might have been exposed to Fusarium but with 
no apparent effect on the crop will be discriminated against. There is also talk of 
downgrading the wheat price according to the level of Fusarium contamination. 

This group took quite a bit of time to settle down to the task and struggled to develop the 
criteria. Several unsuccessful approaches resulted in quite a few lists of issues and concerns 
but the group was unable to distil these into assessment criteria.  

After some time it became clear that there was general consensus that the project was 
unacceptable and that the justifications the group used for this finding were based on the 
values and concerns of the group members. Working backwards from the justification 
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produced the criteria that the group used to assess the project and the following were 
presented in the plenary session. 

The group summarised their core values as follows: 

1 Social issues related to Fusarium detection and treatment. Do we trust our 
farmers to self-regulate? Do we even trust the information we have received to date? 
Who is setting the tolerance levels? And what range (any, a little) is acceptable? What 
is the potential for discrimination against farmers that do and don’t agree with 
Fusarium monitoring? 

2 Environment. Level of risk - what are the risks of Fusarium coming into the region? 
What would be the cost of eradication? How does it spread/containment? What are 
the risks of it spreading to other crops? 

3 Economic. What is the effect on productivity (yield and $) of monitoring and 
containment? What are the costs of control? 

4 Other. The proposal requires a risk analysis of Fusarium to set the context (i.e. is the 
region a high risk or low risk area?). What of other risks – e.g. health risks? Would 
also need information on the policy overlay – how is the monitoring, control and 
regulation to be organised? How does this comply with international trading 
arrangements? And who’s setting the tolerance levels? 

5.2.2 Broad findings 

Participants’ evaluation of nanotechnology focused less on nanotechnology specifically and 
more on technology in general. The types of concerns and criteria of evaluation that 
participants came up with in their small groups could be said to apply to any new technology 
development. There was little in the way of nanotechnology-specific concerns, with most 
groups highlighting issues such as regional economic development; employment; training and 
education; social and environmental sustainability, and public health and safety when 
evaluating a range of nanotechnology projects. This lack of nanotechnology-specific debate 
may have been the result of the scenarios participants were asked to develop and the nature of 
the presentations given. While this may reflect a general lack of knowledge of the nature of 
nanotechnology, it is interesting to note that participants called for an assessment of 
nanotechnology against other existing technologies and social aspirations. For example, in 
one scenario participants compared the development of nanofertilisers with alternative farm 
practices and organic farming. In another scenario participants questioned the value of living 
to 150 years of age. 

Another important aspect of the workshop, and indeed component of any form of public 
dialogue, is the need to ensure that all participants have some coaching in the appropriate 
communication techniques required. While there was a lot of value from the mix of scientists 
and non-scientists at the Bendigo workshop, there were times when some people found it 
difficult to listen and take on board community opinions. Dialogue works best when there is a 
genuine willingness to accept the legitimacy and value of other stakeholders’ views and 
sometimes we all need to be reminded that the benefits of dialogue come from the 
collaboration rather than domination.  

 

6 Recommendations for CSIRO (and others) 
Following the completion of the scenario activity, each small group was asked to discus what 
they thought CSIRO’s role in nanotechnology development should be and to make 
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recommendations that CSIRO could act on. The recommendations have relevance to CSIRO 
as well as to other groups including Nanotechnologists, social researchers, technology 
developers and the broad community. The recommendations have been summarised and 
clustered into four main themes.  

6.1 Public Engagement and Communications  

Participants felt that CSIRO needs to provide updated information on technology 
developments. Instead of explanations of the science behind such developments they said that 
CSIRO needs to provide information on the function, impact, safety, cost and appearance of 
proposed technologies. CSIRO’s limited public engagement and communication regarding 
nanotechnology was seen as a particular issue, given the general lack of public recognition of 
this science area. It was felt that CSIRO’s current communications approach was more like a 
public relations approach and that effective communication actually rested on CSIRO 
developing more engaged communication with the public. Similarly, there was concern that 
‘commercial in confidence’ undertakings between CSIRO and industry could conflict with 
free and open public discussion. For this reason, it was seen as important that CSIRO finds a 
way to respect both and “take the community with you”. Specific comments and 
recommendations here included: 

• CSIRO needs a consistent approach to communications, including nominating 
particular individuals as the spokespeople for a particular technology. For example, 
nominate “a player in the nanotechnology industry” as CSIRO’s spokesperson on 
nanotechnology. 

• Economic forecasting and environmental impact assessments should be conducted in 
relation to technology developments. 

• There need to be companion health/impact studies relating to CSIRO technologies (eg 
health risk, environmental impacts). This can be done either within CSIRO or by 
CSIRO commissioning independent studies.  

• It is important to also mention the positives of a technology. There is no reason to 
focus exclusively on the negatives or unknowns.  

• CSIRO should deal openly with unintended consequences and establish close and 
public monitoring where necessary. 

6.2 Issues for Regional Australia 

It was felt, that CSIRO needed to stay across the various drivers/developments affecting both 
regional Australia and the different economic sectors in order to develop relevant and 
appropriate technologies. Regional job creation is the overriding concern of regional 
Australia, and it was argued that this factor should be acknowledged by CSIRO in terms of 
technology research and development planning and public engagement. More specific 
recommendations include: 

• Consultation with established education facilities is important in terms of  (up)skilling 
and labour force requirements. 

• CSIRO can work with the North Central Victorian regions to distribute energy 
efficient technologies in particular (but all technologies). 
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6.3 Research Planning Issues 

There was widespread support for the idea that public consultation and participation should be 
a part of research planning and technology development within CSIRO. It was felt that 
CSIRO could further enhance its relevance and reputation by targeting projects that respond 
to public needs and concerns. In this context, participants felt that it was sensible that CSIRO 
identify a need before investing in new technologies.  

In terms of public consultation and scrutiny participants suggested that nanotechnology needs 
as many check and balances as genetically modified foods. The establishment of a CSIRO 
Ethics Committee was seen as a necessary first step in providing a level of independent 
scrutiny here. 

It was suggested that CSIRO could learn from public concerns relating to GMO debates. It 
was felt that by responding to public concerns in an open manner, CSIRO would in fact be 
able to enhance the level of trust it holds. The Danish Board of Technology was suggested as 
an appropriate model for addressing public concerns. (The Danish Board of Technology is an 
independent body established by the Danish Parliament to promote the ongoing discussion of 
technology, to evaluate technology and to advise the Danish Parliament and other 
governmental bodies in matters pertaining to technology development).  

In order to broaden future discussions and to enhance the fore-sighting capacity of future 
workshops, it may be necessary for CSIRO to conduct a risk assessment of nanotechnology 
applications that looks at specific social and ecological risks along the lines of the research 
that was conducted under the banner of “Ecological Implications of GMOs” that was funded 
through the old Biodiversity Sector. 

6.4 CSIRO’s Role 

Participants felt that CSIRO needs to be far more proactive in conducting and funding 
effective public communication and participatory research activities. There was considerable 
discussion of CSIRO’s role as a ‘public good’ research organisation. This was reflected in 
comments that CSIRO should be involved in the national and international discussion around 
the development of nanotechnology. There was strong agreement that CSIRO should 
participate in this debate and address concerns of a social divide that may eventuate from 
nanotechnology. 

The workshop confirmed for many the belief that the broader community can make a positive 
contribution towards the planning of technology development. It was felt that there is a large, 
unmet communications need and that this sort of public engagement/communication in 
relation to CSIRO research activities should be seen as core business for CSIRO. These 
feelings were balanced by other people who were more cautious and concerned that public 
consultation should not become a public relations exercise. They said that the public needs to 
know that their contribution counts and should be given information up front on how their 
views will be used. 

Participants said that CSIRO needed to demonstrate that it was taking seriously participants’ 
contributions by ongoing consultation and more extensive reporting. For example, 
participants requested that the outcomes of the workshop and a workshop be publicly 
available. They also felt there was also an onus on CSIRO to be transparent about its research 
relationships with commercial organisations – and a demonstration that ethical and other 
issues where being considered in such arrangements. Given the potential conflict of interest, 
some felt it may be necessary to engage independent analysts to review public consultation 
information and make recommendations to CSIRO rather than CSIRO staff. 
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During the final stage of the workshop, participants reported that they enjoyed the program 
and that it provided an opportunity to meet and interact with people from different 
backgrounds, to learn more about nanotechnology and to be exposed to a range of 
perspectives (not all in agreement but valid in some way). Some participants felt that they did 
not leave with a firmer understanding of nanotechnology and they suggested that CSIRO 
should take the lead in supporting more basic science education in this area, which workshops 
such as these could build on. 

 

7 Considering social issues in research planning 
The authors believe that the data collected from the workshop can be the starting point for a 
community issues checklist (Table 3). The list is not complete or comprehensive but rather it 
is a collection of issues raised in the Bendigo workshop that could be used by researchers and 
research planners in reflecting on the social, economic and environmental issues associated 
with nanotechnology development. Workshops held in other regions and using different 
engagement processes will elicit other responses that are likely to be more complementary 
than contradictory. 

The following checklist is offered as a first step to supporting more integrated forms of 
research planning and investment within CSIRO. Obviously, there is a great deal of diversity 
across the different Divisions, Flagships and Emerging Science areas regarding research 
planning and decision-making. Nevertheless, it is probably true that expertise in more 
integrated and participatory approaches to research planning is not well established in the 
technology-focussed areas of the organization.  

One major resource implication of the framework offered below is that many areas within 
CSIRO currently lack the expertise to evaluate the full range of risk areas. Those approving 
such assessments would need to ensure that researchers have access to any additional skills 
they may need, for example, to evaluate specific issues such as community acceptance or 
environmental impact assessments, or to undertake community consultation. An increased 
focus on dialogue and consultation will necessarily entail greater reliance on participatory 
research approaches.  
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Table 3 – Community issues checklist   

 

Integrated research project planning 
considerations 

Available method or means 
for considering this 

Evaluation or 
comments 

Have you conducted a risk/benefit analysis 
for the proposed research?   

Who stands to benefit from the research? 
What is the social benefit of the research? 

  

What are the commercial drivers for the 
research?  

  

Will it lead to relevant and appropriate 
technologies? What are your criteria here? 

  

Will it solve an existing problem? Could 
this problem be satisfied in another way? 

  

Are you planning to discuss this project in 
a public forum? Can you determine what 
information the public may require?   

  

What are the likely impacts on (regional) 
economic development? Will it create 
jobs? Will it have positive economic 
benefits? What economic forecasting have 
you considered? 

  

What additional training and education 
will be required to produce and use the 
technology?  

  

Have you conducted an environmental 
impact assessment?  

  

Are there public health and safety issues?    

Are there issues of public acceptance of 
the proposed technology or similar 
technologies? 

  

Have you consulted with relevant regions 
that will/can use your research output?     

How should you involve the public in the 
research planning (e.g. though 
participatory research activities)?  

  

What ethical issues have you considered? 
Is there potential for a conflict of interest 
between public interest and CSIRO’s 
interest in this research? Do you have 
Ethics approval for the research?   
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8 Further activities and concluding comments. 
This study was designed to deliberate significant social issues associated with nanotechnology 
development and to design a framework that can be used by researchers and research 
managers to insure these issues are considered in the research planning processes.  

We have made significant progress and the workshop was a good first step in public 
engagement in the area of nanotechnology research, providing valuable feedback on the 
responses and perspectives of a range of community representatives and important insights 
into the challenges and opportunities facing research organisations in relation to its capacity 
to engage with community concerns and perceptions.  

Public consultation needs to remain broad and include industry, government regulators and 
other stakeholders interested in the impact of nanotechnology as well as members of the 
public. We struggled to attract these types of people to the workshop and so have initiated a 
series of interviews with relevant people to explore five critical contexts: regulation, 
commercialisation, social impact, environment, and ethics. 

Furthermore effective public engagement on matters like nanotechnology development is not 
achieved through a single workshop and requires ongoing dialogue and commitment. This 
year we will convene an additional public forum to deliberate (with the assistance of a range 
of experts) issues associated with nanotechnology.  

We expect to conclude this stage of the project with an in-house workshop for senior CSIRO 
scientists. This workshop is designed to transfer knowledge and learning back to our 
organisation in order to encourage socially informed research planning within CSIRO.  
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APPENDIX 1:  Workshop Scenarios 

 

1 Health Scenario 

Directions 

• The scenario below aims to promote discussion and reflection on how people evaluate 
technological development. It is based on current developments that are close to a 
commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.  

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

The Regional Hospital and Aged Care providers have jointly submitted a proposal to attract 
the company NanoMedics to the region. NanoMedics is combining nanotechnology 
development with other biological developments to develop and manufacture medical 
technologies that reduce the effects of aging, can regulate and enhance body functions, enable 
mass production of medical diagnostics kits and can repair damaged or cancerous cells.  

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to:  

(i) Develop a set of social, environmental, economic and other criteria that need to 
be considered in the evaluation, and  

(ii) Assess this proposal against these criteria.    
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2 Environment Scenario 
Directions 

• The scenario below aims to promote discussion and reflection on how people evaluate 
technological development. It is based on current developments that are close to a 
commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

Forever Clean Pty Ltd. has won the $100 Million National government “Clean up Australia” 
research grant. They have engineered nanospheres that can trap polychlorinated biphenyls 
(PCBs) and toxic metals, whilst also filtering out bacteria, viruses and toxins from waste 
water and want to conduct a trial of their product on abandoned industrial sites within the 
Region.   

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to:  

(i) Develop a set of social, environmental, economic and other criteria that need to 
be considered in the evaluation, and  

(ii) Assess this proposal against these criteria.   
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3 Smart Clothing Scenario 

Directions 

• The scenario below aims to promote discussion and reflection on how people 
evaluate technological development. It is based on current developments that are 
close to a commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

Research funded by the Australian Defence Industry has resulted in new nano fibres suitable 
for use in the production of combat and other clothing. BeautNu Clothing – a local clothing 
manufacturer – is tendering for a contract with the ADI to manufacture nano fibre-enhanced 
clothing within the region. Benefits of the new garments are said to range from self-cleaning 
and colour-changing properties, to enhanced physical performance and personal security 
components. BeautNu Clothing has submitted a proposal seeking backing from the Regional 
Development Committee as part of their tender.  

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to:  

(i) Develop a set of social, environmental, economic and other criteria that need to 
be considered in the evaluation, and  

(ii) Assess this proposal against these criteria.    
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4 Energy  Scenario 

Directions 

• The scenario below aims to promote discussion and reflection on how people 
evaluate technological development. It is based on current developments that are 
close to a commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

The local Councils are members of the North Central Greenhouse Gas Alliance and are 
committed to reducing gas emissions across the region. Significant federal and state 
government support is available to assist the region in the development of efficient and 
renewable power facilities that exploit nanotechnological developments. It is has been 
proposed that local laws be modified to ensure all commercial and residential developments 
meet these targets and that new hybrid photovoltaic (PV) cells, which reduce green house gas 
and provide more efficient solar energy power and battery charging, be installed at council 
sites and in large commercial developments.  

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to: 

• Develop a set of social, environmental, economic and other criteria that need to be 
considered in the evaluation, and  

• Assess this proposal against these criteria.    
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5 Housing Scenario (not required in the workshop) 
Directions 

• The scenario below aims to promote discussion and reflection on how people 
evaluate technological development. It is based on current developments that are 
close to a commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

A developer from Melbourne has purchased a site in your region’s CBD and submitted a 
high-density building development application to council. The developer promotes the 
building as being an asset to the community because it is energy efficient, water-wise and will 
always be bright, clean and shiny.  

The secret to the clean building will be a titanium dioxide nanoparticle coating, applied to 
facade tiles at a factory in Melbourne. The developer claims that similar interior tiles will 
promote hygiene and eliminate the need for harsh cleaning agents. The building will 
demonstrate and promote world’s best practice in building design.   

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to (i) develop a set of 
social, environmental, economic and other criteria that need to be considered in the 
evaluation, and (ii) assess this proposal against these criteria.    
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6 Food Scenario  

Directions 

• The scenario below aims to promote discussion and reflection on how people 
evaluate technological development. It is based on current developments that are 
close to a commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario  

Your region covers one of the main agricultural and food production centers in Victoria. The 
impact of nanotechnology on local producers and food packing companies is unclear, 
although there is the potential that smart packaging of food will extend shelf life and expand 
global markets. The council has referred a Victorian Farmers Federation proposal to study the 
impact of nanotechnology on the region’s agricultural sector to the committee for 
consideration. 

The Regional Development Committee is required to evaluate the Victorian Farmer’s 
Federation proposal and the related technologies. As part of the evaluation, the committee is 
requested to (i) develop a set of social, environmental, economic and other criteria that need 
to be considered in the evaluation, and (ii) assess the proposal against those criteria.    
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7 Agriculture Scenario  

Directions 

• The scenario below aims to promote discussion and reflection on how people 
evaluate technological development. It is based on current developments that are 
close to a commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

According to the wheat board, farmers will be able to deliver a better product and increase 
prices internationally if they can ensure their products are free of Fusarium (a type of fungus). 
For this reason the wheat board is seeking the approval of the Regional Development 
Committee to install nanotechnology ‘biosensors’ at local silos. The new sensors will be 
much more sensitive than anything previously available. Some wheat farmers are concerned. 
Some distrust the implementation of the new technology; others claim that farmers whose 
crops might have been exposed to Fusarium but with no apparent effect on the crop will be 
discriminated against. There is also talk of downgrading the wheat price according to the level 
of Fusarium contamination. 

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to (i) develop a set of 
social, environmental, economic and other criteria that need to be considered in the 
evaluation, and (ii) assess this proposal against these criteria.    

 

********************** 
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8 Water Scenario (not required in the workshop) 

Directions 

• The scenario below aims to promote discussion and reflection on how people 
evaluate technological development. It is based on current developments that are 
close to a commercial reality. The scenario takes the form of a role-play. 

• Some background information is provided to promote discussion.   

• The scenario should be used as a guide for discussion. 

• A CSIRO staff member is available to act as note taker for the group. 

• It is suggested that the group choose a spokesperson.  

 

************* 

 

Your workgroup is the Regional Development Committee. This Committee is entrusted by 
the community to plan, attract and implement developments that sustain the region. This often 
means juggling competing interests, long- and short-term objectives, practical and strategic 
imperatives, ethical concerns and balancing commercial and community benefit.  

The scenario may offer benefits for your region however there could be social, economic and 
environmental tradeoffs that you need to consider. 

The Scenario 

The dramatic drop in dam water in the region has led to concerns regarding water quality. 
High coliform levels have been found in several recent water samplings. The current water 
treatment is unable to cope with this extra load and community health has become a concern. 
Sterile Water Co. has approached the water board to trial their new nanotechnology based 
water treatment. Laboratory trials showed that this technology could exterminate microbes at 
a density of half a billion microbes per millimeter in 10 seconds. However, the product has 
never been installed on a full scale before. 

The Regional Development Committee is required to evaluate the proposal and the related 
technologies. As part of the evaluation, the committee is requested to (i) develop a set of 
social, environmental, economic and other criteria that need to be considered in the evaluation 
and (ii) assess this proposal against these criteria.    
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