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Executive summary 
This report is about how voluntary standards developed by the International Organization of 

Standardization (ISO) can be used in societal governance of nanotechnology. It provides an overview 

of the question of governance and of the so-called ELSA approach (ethical, legal and social aspects) of 

nanotechnology. It also presents the current initiatives in ISO that are relevant for governance of 

nanotechnology; the technical committe on nanotechnologies (TC 229) and the guidance on social 

responsibility (ISO 26 000). The report presents the formal principles for how standard-making in ISO 

is to take place and discusses challenges related to achieving a good standard-making process in 

practice with regard to nanotechnology. A particular challenge concerns the fact that nanosciences 

and nanotechnology development are in such early stages. A lack of knowledge, expertise and 

scientific consensus makes it difficult for ISO to achieve their stated intentions of playing an 

important role in the governance of nanotechnology. We discuss several procedural issues that affect 

the legitimacy of the standardising process. The conclusion of the report is that ISO may potentially 

play an important role in the governance of nanotechnology, but that the standardisation process 

should be improved on several points, in particular with regard to transparency and participation. It 

also brings up several issues for discussion without concluding on the issues. These should be subject 

to more reflection both in ISO and in the rest of society. 

The report recommends actions to be taken by ISO, TC 229, national standardisation bodies, and 

national and international authorities. It also discusses further research needs, strategies and 

challenges for the ELSA program, which has funded this work.  

The practical recommendations are: 

 Countries should provide the means for real quality control during the process of making 

new standards. This implies making adequate resources available. 

 If this is not the case, countries adopting existing standards into their regulations or 

recommendations should quality control the standards before adoption. 

 There should be concerted efforts to provide the scientific basis that is necessary for the 

relevant standardisation projects, especially with regard to HES issues. 

 ISO should take a more proactive stance with regard to making organisational changes 

necessary for the societal role they are now taking, for instance with regard to 

governance of emerging technologies. 

 TC 229 should make relevant uncertainties and value choices transparent to stakeholders 

and the public.  

 The TC 229 Task Group on Sustainability and Task Group on Consumer and Societal 

Dimensions seem to have well justified agendas. However, their work should be 

prioritised more highly and the TC should make sure there is better progress in the task 

groups. There is a risk that the task groups will be seen as pure window dressing if they 

do not create any results or have visible impact on the TC and CAG (Chairman’s Advisory 

Group). 
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 The Task Group on Sustainability should address uncertainty issues to a greater extent 

than what they currently do. The Task Group on Consumer and Societal Dimensions 

should focus more on transparency. 

 There should be much more interaction between the task groups and the CAG and the 

working groups in order to ensure that ethics is not outsourced, but will be integrated in 

the discussion in the whole organisation. The document on ethical criteria should (when 

finalised) be disseminated widely in the organisation in order to foster awareness. This 

should also include the members of the national mirror committees.  

 TC 229 should strive to fulfil the principles in ISO 26 000, and all HES and product related 

standards should refer to ISO 26 000. 

 With regard to ISO 26 000 it is our belief that this standard should be certifiable. We are 

aware that this was not feasible at the moment, but we support future initiatives to 

achieve this.   

In general, this report calls for increased awareness of the importance of the current standardising 

initiatives for nanotechnology.   

With regard to further research, we recommend to the ELSA program to continue its focus on 

interactive projects, but also to a larger extent involve the third part of the ‘triple helix’, namely 

public decision makers. Moreover, as ELSA research gets closer to public and private decision makers, 

social responsibility issues will become more prominent and should be prioritised. These are also 

issues related to organisational ethics; how to develop organisations in a direction of integrating an 

understanding of social responsibility and reflexivity throughout the organisation. We also 

recommend that the project reported on here, which in size must be considered a pilot project, is 

followed up by more long term research that can follow standardisation processes over time. Other 

standardisation initiatives (in biotechnology, social responsibility, etc.) should also be studied, as well 

as other international normative fora like the OECD and the UN.  
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1. Introduction 

This report is about how voluntary standards developed by the International Organization of 

Standardization (ISO) can be used in societal governance of nanotechnology. In this chapter the 

context for following discussion will be presented, by a brief introduction to nanotechnology and the 

call for voluntary standards as a means for socially robust nanotechnology development. A 

justification of the research questions and approaches is also given. Finally, the structure of the 

report is briefly run through.  

1.1. The need for socially robust development of nanotechnology 

There is as of yet no unchallenged definition of nanotechnology (indeed – as we shall see - definitions 

is an important subject of controversy), but as a starting point we can use the definition given in the 

business plan of ISO’s nanotechnology committee (TC 229). Here nanotechnology is defined as either 

or both of the following: 

(1) Understanding and control of matter and processes at the nanoscale, typically, but not 

exclusively, below 100 nanometres in one or more dimensions where the onset of 

sizedependent phenomena usually enables novel applications, where one nanometre is one 

thousand millionth of a metre, 

(2) Utilizing the properties of nanoscale materials that differ from the properties of individual 

atoms, molecules, and bulk matter, to create improved materials, devices, and systems that 

exploit these new properties. 

Nanotechnology is more correctly understood as a bundle of technologies, categorised for instance 

as nanobiotech, nanomaterials, nanodevices og nanotools (Hullmann, 2006), and including for 

instance nanofood, nanomedicine, nanoelectronics, etc. Nanoscience and nanotechnology is still a 

young field, but is surrounded by great expectations. In the business plan of TC 229 the evolution of 

nanotechnology is expected to progress through four overlapping stages of industrial prototyping 

and commercialization: 

1. Development of passive nanostructures: materials with fixed structures and functions often used 

as parts of a product. Products containing nanomaterials already in the marketplace mainly 

involve manufactured nanoparticles (metal oxides, quantum dots, carbon nanotubes, etc) serving 

as raw materials, ingredients or additives in existing products. These products include paints, fuel 

cells, batteries, fuel additives, catalysts, lubricants, military battle suits, self-cleaning windows, 

sunscreens and cosmetics, explosives, propellants and pyrotechnics, disinfectants, abrasives and 

food additives. Thousands of new patents are being announced in this area each year and there 

are dozens of engineered nanoscale materials and particles at the research stage that could soon 

enter the commercial world.  

2. The second stage, also already begun, focuses on active nanostructures that change their size, 

shape, conductivity or other properties during use. For example, drug-delivery particles that 

release therapeutic molecules in the body when they reach their targeted diseased tissues. 

3. The third stage (projected to begin around 2010) will see the further development of expertise 

with systems of nanostructures and the directing of large numbers of intricate components to 

specified ends (for example, the guided selfassembly of nanoelectronic components into three-

dimensional circuits and whole devices). Medicine could employ such systems to improve the 

tissue compatibility of implants, or to create scaffolds for tissue regeneration. 

4. In the 4th stage (projected to begin around 2015-2020), nanotechnology will expand to include 

molecular nanosystems--heterogeneous networks in which molecules and supramolecular 
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structures serve as distinct devices. Computers and robots could be reduced to extraordinarily 

small sizes. Medical applications might be new types of genetic therapies and antiaging 

treatments and there might be new interfaces linking people directly to electronics. 

 

This description illustrates the industrial potential of nanotechnology which makes this an interesting 

area for ISO: there is a big gain in streamlining the market. It also illustrates nicely why there is a 

need for governance in this field: the potential is revolutionary and the possible consequences hard 

to foresee. Nanotechnology holds great promises for improved applications. At the same time there 

are concerns about the health, environment and safety (HES) related uncertainties surrounding this 

technology (or rather this bundle of technologies) (e.g. Rickerby 2004). There are also concerns 

regarding what implications this technology may have upon society in general and upon basic values 

related to human dignity, integrity, etc. Governance of nanotechnology is highly relevant as 

nanotechnology industrialisation is progressing faster than public awareness and public regulation. It 

is important for industry, government and society that this technology is developed in line with 

societal needs and with high standards for safety and societal accept. Still, as is pointed out in e.g. 

the report of the Norwegian Board of Technology (2008), there is currently insufficient regulation of 

nanotechnology (cf also Hansen 2009). 

The assumption in this report is that there is a shared social desire for safe development of a 

nanotechnology that fulfils societal goals. Our intention is to discuss how voluntary standards may 

contribute to this.  

1.2. Nanotechnology and standardisation 

The vital role of standards in the emerging debate on nanotechnology risk 

assessment cannot be overestimated. Written Standards provide agreed 

ways of naming, describing, specifying, measuring, testing, managing and 

reporting things. Standardisation therefore goes hand in hand with 

agreeing on definitions, developing instruments and test strategies and 

validating procedures for risk assessment of nanomaterials. Ideally, 

standardisation would ensure that once suitable procedures and 

definitions for nanotechnologies have been found, all stakeholders will 

stick to these. […] Standardisation has clearly been identified as one of 

the most important issues in the context of a responsible development of 

nanotechnologies, and many respondents have mentioned the key role of 

standardisation as a parallel process to the development of definitions, 

metrologies and methodologies. Standardisation fulfils a vital function in 

agreeing on common procedures and making individual achievements 

available to all stakeholders in a centrally coordinated manner.(Framing 

Nano Final Report (2010), pp. 97-98 

Regulation of nanotechnology may be developed by national and international public authorities, but 

the regulatory gap may also be filled with other means of societal governance. One such means is 

voluntary standards, for instance, as developed by the International Organization of Standardization 

(ISO). The Board of Technology states that ‘standardization of products, methods and behaviour can 

contribute to simplify handling and interpretation *of nanotechnology+.’ (p. 55 our translation). 
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Already in 2004 ISO picked up the challenge of making standards in the nanotechnology field and 

initiated a technical committee (TC) on nanotechnologies (TC 229). This report will discuss to what 

extent ISO is able to live up to the great hopes nurtured for nanotechnology standardisation. 

However, the report will not only discuss the work in TC 229, but also look at the other 

standardisation initiatives relevant for securing a socially robust development of nanotechnology. 

ISO’s new guidance on social responsibility (ISO 26 000) will be given a central place in this report, as 

the question rises whether the role of this guidance document can be even more important for 

governance of nanotechnology than the TC 229 standards can. There are other international 

nanotechnology initiatives, like those of the European Committee on Standardization (CEN) and the 

American Society for Testing and Materials (ASTM). However, as CEN and ISO collaborate on 

nanotechnology standardisation and ISO has the lead in most working groups, ISO has been the focus 

here. With regard to ASTM, this is not an organisation of which Standards Norway is a member and 

these standards do not seem to be equally important to Norway. The main issue in this report is thus 

to what extent current ISO initiatives can meet societal needs for governance of nanotechnologies. 

This issue can be rephrased as the question of how ISO can contribute to nanotechnologies being 

developed in an ethically acceptable (and even desirable) manner.   

1.3. Voluntary standards in ELSA research 
Voluntary standards is studied in political sciences, sociology, etc., but has not been extensively 

discussed in an ELSA context. The ELSA program explicitly includes studies of governance as a main 

focus area, and perceives some of its participatory projects as governance activities.1 All potential 

governance means are of interest from an ELSA perspective, and voluntary standards like ISO’s have 

been less subject to ELSA research than, for instance, different forms of public dialogue and 

engagement. One reason for this lack of attention is that standardising initiatives on nanotechnology 

only started in 2004, and the globally most important initiative (ISO’s TC 229) started in 2005. The 

work in the ISO committee is now picking up speed; four working groups and three task groups have 

been established, and three standards have been published. With TC 299 ISO has moved far from 

standardising nuts and bolts; it clearly sees itself as an important societal actor: 

International standardization will play a critical role in ensuring that the 

full potential of nanotechnology is realised and that nanotechnology is 

safely integrated into society. Standards will help create a smooth 

transition from the laboratory to the marketplace, promote progress 

along the nanotechnology value chain – from nanoscale materials that 

form the building blocks for components and devices to the integration of 

these devices into functional systems – and facilitate global trade. (TC 229 

Business Plan) 

 

Although the work in TC 229 so far cannot be said to have got close to this vision, it is working 

towards it. The work in TC 229 is now at a point where it is indeed relevant to discuss its potential 

role in the governance of nanotechnology. Economist Aurélie Delamarle from Paris Est University and 

                                                           

1
 The project reported on here may be perceived as a governance activity involving ISO TC 229 (understanding 

governance to include participatory and dialogical processes of different sorts). 
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lawyer Reut Snir from Ben-Gurion University are among those who do social science research on the 

work in TC 229, but the topic can hardly be called fully explored.  

ISO standards can be relevant for also other technologies that are included in the ELSA programme. 

There has been work going on in CEN on standardising in biotechnology since 1992, but the work has 

apparently progressed slowly. ISO has made anticipatory standards since 1980 and one may expect 

that it may venture into making anticipatory standards for other emerging technologies as well; 

technologies that may fall under the ELSA scope.  

The role of ISO in the governance of nanotechnology is also relevant outside traditional ELSA 

research (with its focus on new technology) because it demonstrates new issues regarding 

organisation and societal function that appear as ISO ventures into setting premises for health, 

environment and even ethics. The role of ISO in the governance of nanotechnology will be a case 

study of how ISO can take such a novel societal role and of how ISO’s standards can be a governance 

tool for new technologies in general. An important ambition of this report is therefore to position 

voluntary standards in the governance field. In the final chapter we will also position this research 

and interaction project in the ELSA context. 

1.4. The approach in this project and in the report 

The ambition of this report is twofold. It aims to: 

a) Assess strengths and weaknesses of the relevant standardisation processes currently 

going on in ISO with regard to the potential of standards to function as governance tools.  

This assessment does not only include the work in TC 229, but also the work on ISO 

26 000 Social Responsibility. It also necessarily involves clarifying and discussing different 

aspects of the governance concept as well as comparing standards to other tools of 

nanotechnology governance. 

b) Provide an overview of the most central issues in an ELSA perspective and identify 

research needs.  

The challenge in discussing the role of ISO in the governance of nanotechnology is that it identifies an 

area in the intersection of three large theoretical fields which individually are out of the scope of this 

project to discuss in any detail: 
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The research methods and questions developed along the way in this project. There was a 

continuous adaptation to feedback from the ELSA program, feedback from peers, experiences in the 

field, etc.  

In the call financing the project the ELSA program requested proposals for so-called evaluative 

synthesis projects. This concept indicated that the focus should not be on novel research, but rather 

on achieving an overall understanding of the issue with the aim of identifying key issues and 

recommending further research. It was also stressed that projects should be reflexive and position 

themselves in the different strands of ELSA. Accordingly, this project has synthesised literature, 

interviews and practical experience from the field into a status report. The report is a review of both 

theoretical and practical issues concerning the role of voluntary standards in the governance of 

nanotechnology. 

The results in the report are based on: 

- Literature review 

- Document review 

- Participation in ISO TC 229 meetings (Tel Aviv October 2009 and Maastricht May 2010)  

- Interviews with ISO TC 229 participants and other people involved in standardisation (semi-

structured and more informal) 

- Dialogue with peers 

- Contributions and results from the final project workshop  

Literature and document review: An overview of relevant scientific literature and other documents 

will be given throughout the report. However, we should already mention some of the most 

important sources. Obviously, a number of official ISO documents are available on the ISO internet 

page (www.iso.org). In addition, confidential documents related to the work in TC 229 have been 

made available to the author by her inclusion in the practical work in the mirror committee. Many of 

these documents are confidential and cannot be cited in the report.  However, they function as a 

Nanotech

Governance/

ethics
ISO

http://www.iso.org/
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part of the general impression of the project team. Documents related to ISO 26 000 are public and 

can be found on www.iso.org/wgsr. The documents on European governance are mostly found on 

the website of the European Commission (www.cordis.europa.eu). References to the particular 

websites are given throughout the report.  

Even if nanotechnology is a relatively young field there is already a large literature on ethical, legal 

and social aspects of this bundle of technologies. The same holds for governance. ISO can also be 

studied from a variety angles. In this report it is not necessary to repeat the work that has been done 

elsewhere, and we shall focus on the specific issue of interest: the role of voluntary standards (more 

specifically ISO standards) in governance of nanotechnology. 

Interviews and dialogue: The following people have contributed to the project:  

- All the participants in the final workshop  

- All the members of the task groups for sustainability and consumer & societal dimensions 

- Peter Hatto (chairman of TC 229) and Clayton Teague (convener of TC 229 Task Group on 

Consumer & Societal dimensions)  

- Francoise Roure (Ministry of Economics, France), Aurélie Delamarle (University of Paris Est) 

and Reut Snir (EHS Policy/Ben Gurion University, Israel)  

- Matthias Kaiser (Research Ethics Committees), Roger Strand (University of Bergen), Harald 

Throne-Holst (SIFO) and Laurens Landeweerd (University of Maastricht)  

- Anne Kristoffersen, Merete Holmen Murvold and the members of Standards Norway’s Forum 

for CEN and ISO secretariats, at Standards Norway  

- Rye Senjen (Friends of the Earth Australia), Stamatis Sivitos (European Environmental 

Citizens Organisation for Standardisation) and Hugo Parr (Ministry of Environment)  

Moreover, we have gained important input from the ELSA steering board and the researchers at the 

NANOMAT seminar held by the Norwegian Research Council in June 2009 and a seminar held by 

Centre for Science Studies at the University of Bergen in December 2009 (‘Interdisciplinary Studies of 

Social and Ethical Implications of Nanotechnology’).  

As much information has been gained through being “insiders” we will not justify all our claims by 

reference to specific quotes. This may be perceived as a scientific weakness, but is for us a matter of 

not putting our informants in a difficult position. We have been given information “off the record” 

which these informants may not want to be held responsible for. In these cases we justify the claims 

by referring also to other sources, or make sure the claims are modified properly.  

Participation in meetings: As is apparent from the acknowledgements above the project team 

members have also been active participants in ISO processes. The project had practical goals in 

addition to the theoretical ones: to advise ISO and to engage ELSA researchers and ISO participants in 

dialogue. Knut Aune is the secretary of the Norwegian mirror committee of ISO’s technical 

committee on nanotechnologies (TC 229) and as such deeply embedded in the field. Ellen-Marie 

Forsberg has during the project period become part of the Norwegian mirror committee for TC 229 

and ISO 26 000, and part of Copolco. This has allowed her to access information otherwise not 

available and to gain a deeper understanding of the ISO processes. She has also been an active 

member of the Task Groups for Sustainability and for Consumer and Societal Dimensions in TC 229. 

This has been a means of achieving the practical goals of the project and has allowed the researchers 

to take an active part in and contribute to the developments in ISO 229. This part of the research 

http://www.cordis.europa.eu/
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employed a version of participant observation called observing participation (Kaminski 2004), as both 

researchers were full members of the object of the study (and not externals being allowed as 

observers). It should be noted that although being participant in these committees have allowed the 

researchers to gain deeper understanding of the issues no information reproduced in this report is 

confidential. One may object that the involvement retracts from the objectivity or neutrality of the 

researchers. However, this was necessary to gain documents only accessible to members and also to 

gain understanding of how the processes worked in real-life (and not only as it is described publically 

by ISO). We do not believe that our involvement prominently reduced the credibility of the 

discussion of whether voluntary standards may function as way to address ethical concerns about 

nanotechnology development. However, the reader should bear in mind the authors’ participation 

and their subsequent possible bias.  

An important challenge with integrated research is to inform those with which one interacts about 

the research. It is not always clear – neither to others nor oneself – exactly when one interacts as 

ordinary partners and as researchers. In this project we solved this dilemma by not using quotations 

from people with which we have interacted in the groups and socially. However, we have used the 

understanding we have gained in writing this report. Again, solving the dilemma in this way has 

weakened the project by the fact that we do not give quotes as evidence, but formulate the point in 

terms of ‘our impression is’, etc. A more formalistic approach to the research would have allowed 

better scientific validity, but would perhaps have reduced our ‘insideness’ and practical impact. This 

is a dilemma that others may solve in other ways. 

It is a problem for the scientific study of an organisation like ISO - and for the transparency and 

accountability of ISO in general - that it is somewhat closed; i.e. that it is only accessible to national 

delegates and delegates from liaison organisations. This point will be discussed later on in the report, 

but is also worth noting with regard to the method.  

The workshop: For the workshop we ended up focusing on four main issues:  

- Issues concerning making standards with the current level of uncertainty of nanoscience and 

nanotechnology and concerning value choices in standardisation decisions 

- Issues concerning organisation and legitimacy of the work of TC 229 

- Locating ISO’s work related to other relevant governance means 

- The role of ISO in the governance of nanotechnology 

These issues turned out as central in the project, and they were also judged to be the most 

interesting topics to discuss, both for the participants from the TC 229 and for the ELSA researchers.  

We will refer to results from the workshop throughout the document. Other information from the 

workshop can be found in an appendix to the report.  

1.4.1. Some disclaimers 

ISO standards are global. However, the discussion of governance in this report is mainly European. 

This is due to a need to delimit the work in this relatively small project. It is also assumed that most 

relevant issues will be covered by considering the European discussion. Even if the context in the 

report is mostly European, it seemed reasonable to choose ISO as a focus organisation. There is a 

European Committee for Standardization (CEN), but this committee cooperates with ISO on most of 

its nanotechnology activities (except, so far, labelling), consistent with the Vienna Agreement. In 

Europe standardisation is part of the so-called ‘New Approach’ that recognises that the 
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establishment of an internal market based upon the free movement of goods critically depends upon 

an adequate level of technical harmonisation.2 We will thus discuss governance in a European 

context and standardisation in the global context of ISO. We judge this to be most relevant in a 

Norwegian context, which is similar to the European context in terms of governance, but where TC 

229 standards (in addition to any additional CEN standards) will be recommended. 

This project was relatively small in terms of working hours and time scale. It was therefore not 

possible to follow the work in TC 229 longitudinally or treat the issues in any great detail. Moreover, 

as neither ISO 26 000 nor many nanotechnology standards have been published, it has not been 

possible to evaluate the standards’ actual effects. The focus has therefore been on bringing up and 

discussing relevant issues rather than coming to strong conclusions. However, some tentative 

conclusions will be made and further research needs will be identified. 

In this project we have not had access to the discussions in the Chairman’s Advisory Group (CAG) and 

other strategic fora. Many discussions and decisions relevant to this project will have been taken 

there, and knowledge of these may perhaps have had an impact on descriptions and discussions in 

this report. The views and recommendations here are based on the information we had access to. 

Finally, in this project we chose to gain practical experience from ISO rather than have a more 

comprehensive research design testing hypotheses. A recommendation in this report is subsequently 

that these processes should be studied in a more comprehensive research project with more 

traditional methods in order to validate the results of this project. 

1.5. The structure of the report 
The report has a simple structure. The first chapter has introduced the subject and the approach 

taken in the project. The second chapter discusses the central concepts of ELSA and governance, and 

their interconnections. In order to understand how voluntary standards are positioned in the 

                                                           

2 This new approach is based on the following key principles (cf. the European Commission: 

http://ec.europa.eu/enterprise/policies/european-standards/documents/harmonised-standards-legislation/): 

- There is a clear separation between the European Economic Community (EEC) legislation and 

European standardisation; 

- EEC legislative harmonisation (e.g. EEC Directives) is limited to the essential requirements (safety 

requirements of general interest) needed to ensure the free movement of products throughout the 

Community; 

- The task of drawing up the corresponding technical specifications is entrusted to the standardisation 

bodies; 

- Products manufactured in conformity with harmonised standards are presumed to be conformant to 

the essential requirements; 

- Standards are not mandatory, they remain voluntary Alternate paths are possible but the producer 

has an obligation to prove his products are conformant to the essential requirements; 

- Standards must offer a guarantee of quality with regard to the essential requirements of the 

directives; 

- Public authorities are still responsible for the protection requirements on their territory (e.g. market 

surveillance); 

- Safety clauses require the Member States to take all appropriate measures to withdraw unsafe 

products from the market  

 

http://ec.europa.eu/enterprise/policies/european-standards/documents/harmonised-standards-legislation/
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governance and ELSA field a review of different governance measures are given. This review is 

restricted to a European context. The chapter ends by discussing the importance of uncertainty and 

other ethical concerns regarding nanotechnology. In the subsequent discussion we assume that 

there are indeed large uncertainties, and even ignorance, in the field of nanotechnology, and we 

discuss how this situation affects ISO’s nanotechnology standardisation work. 

Chapter three introduces voluntary standards as a general tool for harmonising markets and 

executing governance, presents the development of nanotechnology standards and presents ISO 

initiatives relevant to the focus in this project. Most of the discussion revolves around ISO’s 

committee on nanotechnology (TC 229), its activities and its challenges when it comes to playing the 

kind of societal role it intends to. We assess the TC by applying internal standards, as well as 

commonly accepted principles of good governance. We suggest that current procedural weaknesses 

threaten the quality and societal legitimacy of the standards. We also discuss the new standard on 

social responsibility (ISO 26 000). We draw tentative conclusions throughout the chapter. More 

general conclusions are drawn in the final chapter. Here we also point forward to new research, and 

we reflect upon the research we have performed in this project.  

After the final chapter there is a bibliography. Finally, an appendix presents the program and 

participants of the final project workshop.    
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2. ELSA and governance 

The starting point for this project is the ethical concerns relating to nanotechnology. This is why 

nanotechnology is a subject for ELSA studies and for societal governance. In this chapter we shall give 

a brief introduction to the ELSA field and to the main ethical concerns regarding nanotechnology. We 

will also present some main perspectives on governance and some main categories of governance 

instruments. This will form the background for the discussion in chapter 3 on the role of voluntary 

standards in the governance of nanotechnology.  

2.1. ELSA 
The acronym ELSA or ELSI (Ethical, Legal and Social Aspects/Issues) was introduced in the 80es in 

relation to the US Human Genome Project, building on the insight that new technology development 

brings with it ethical, legal and social issues that should be considered along with the technology 

development programs. Since then ELSA programs have been established to support socially robust 

technology development in for instance biotechnology, nanotechnology and neurotechnology. One 

may argue that there has been a development in the understanding of the role of ELSA. In a simple 

model of ELSA research ELSA researchers carry out their research and then simply inform about their 

results to natural scientists and industrialists, and to decision and policy makers, as an information 

basis for decisions. Consequently, many early ELSA studies could be criticised for being locked in the 

classical disciplinary barriers (what Gibbons et al 1994 call mode I science), making ELSA a purely 

‘technical’ issue within the discipline. A current trend in ELSA research is therefore to focus more on 

dialogue between the different ELSA disciplines, health, safety and environmental consequences 

(HES) researchers and the technology developers, in order to secure mutual learning and co-develop 

the ELSA understanding and the development of technology. Thus, in addition to financing reports on 

ethical, legal and social issues, ELSA programs also include participatory deliberation activities with a 

wider spectrum of participants, like different forms of stakeholder or lay people conferences, 

citizens’ juries, etc. This is to enhance dialogue between the public and/or important stakeholders, 

and the technologists, in order to facilitate public understanding of science and technologists’ 

understanding of public concerns. Lately, there has also been a focus on so-called integrated 

research projects where much closer interaction between ELSA researchers and industrialists is 

expected. The goal is to achieve a socially robust development of technologies, i.e. to make sure that 

science and technology development results in applications and products that will be welcomed by – 

and be to the good for - society. The new ELSA approach allows a larger group of interested parties 

or stakeholders to be involved in developing research and challenging the researchers.  

Choosing such interactive methods is related to a desire to democratise science by challenging 

technology developers more from the point of view of societal concerns (voiced by ELSA researchers, 

the public, or others).  

2.1.1. The main ELSA issues concerning nanotechnology 

There is a lot of literature on ELSA related worries regarding nanotechnology, and our intention here 

is not to provide a detailed account of these concerns, but simply give a brief overview. It should first 

be noted that what ethical issues are relevant will differ according to the different kinds of 

nanotechnology applications, for instance nano-electronic devices, giant magneto-resistance, carbon 

nano-tubes, bio-sensors, molecular diagnostics, nanocomposite materials, or atomic force 

microscopes. Still, it is possible summarise some main relevant issues. Hullmann (2008) describe the 
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following bulks of ELSA issues concerning nanotechnology: privacy issues, acceptance, human health, 

access, liability, regulation and control. Health, Safety and Environmental (HSE) aspects of 

nanotechnology, especially related to toxicity, are covered in Fernandez and Pilar (2008). Ebbesen et 

al. (2006) mention a number of ethical issues regarding nanotechnology: social justice issues, human 

enhancement issues, invasion of privacy, creation of transhumans, etc. Schummer (2007) notes that 

making a list of ethical issues regarding nanotechnology is difficult because of the large diversity of 

technologies that are included in this definition, but still makes a typology of general and specific 

issues. The specific ones are: 

a) Health and environmental issues of new materials 

b) Control issues of new devices 

c) Issues arising from military application of nanotechnologies  

d) Issues arising from biomedical applications of nanotechnologies 

e) Issues arising from the material resources of nanotechnologies 

f) Intellectual property right issues of nanotechnologies 

UNESCO identifies a somewhat different set of issues:  
a) Invisibility: the invisibility of nanotechnologies when applied makes it difficult to control and 

trace their effects (similar to nuclear technology). 

b) Rapid development: the rapid pace of development in nanotechnologies creates difficulties in 

the identification of and response to potential impacts, especially long-term impacts. 

c) Military and security use: military and security applications of nanotechnologies could 

potentially result in conflicts with human rights. 

d) Global impact: potential impacts on countries and societies even if they are not participating 

in the development of nanotechnologies. 

e) Risk of “nano-divide”: potential deepening of inequalities between developing and developed 

countries. 

One should also mention the upstream issue of what societal problems nanotechnology can solve 

and whether there are more desirable alternative ways of solving them. Nanotechnology ethics also 

involves a wider ethical reflection and comprehensive societal evaluation of technological scenarios 

and trajectories, revolving around what kind of society we wish to live in. This is a discussion that 

includes questioning growth as a basic value, that challenges the relation between the developing 

and the developed world, that discuss the dignity of humans and the environment, etc. This is 

particularly important for nanotechnology, because it has the potential of making us able to change 

the world much more easily, dramatically and rapidly than earlier. 

Inherent, principled concerns involves nanotechnology being an enabler that – especially in medicine 

– further challenges our conception of the human being, for instance the relation between natural 

and artificial, and man and machine, healthy and ill. Nanotechnology may further enhance our ability 

to ‘play God’, ‘tamper with nature’ and violate the ‘reverence for life’ (Schweitzer 1946). 

Most of the ethical issues pertaining to nanotechnology are covered in the book by Wickson and 

Kjølberg (2010), and a mapping of the early nanoethics literature has been done by Kjølberg and 

Wickson (2007). Although one may to a certain extent identify specific ethical issues pertaining to 

nanotechnology applications, it should be clear that nanotechnology ethics is not a neatly defined 

field. In an interview Klaus-Michael Weltring (a managing director of an innovation network and 

manager of the ELSA board of the European Network of Excellence Nano2Life, the working group on 
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Ethics and Societal Issues of the European Technology Platform Nanomedicine and the NanoMed 

Roundtable) says: ‘Nano is always only part of the story. It enables the formation of new materials by 

making them more biocompatible, for example. Sometimes nanotechnology contributes to the 

improvement of a product, sometimes it makes it feasible. You always have to consider the degree of 

nanotechnology involved in a product. That is what most people seem to forget. I always say there is 

no nanomedicine; there is only nano for medicine or nano in medicine.’ 

(http://www.observatorynano.eu/project/catalogue/4NB.BR/ [25.09.09])  

If you cannot isolate ethical issues that can be attributed specifically to the nano aspect of the 

technologies one may ask why one should not subject all technologies to the same kind of ethical 

scrutiny and governance regimes as what may be labelled specifically as nanotechnology. We will 

leave this an open question here.  

Nanotechnology is often surrounded by ‘hype’, and this has two sides. On the one hand, the hype is 

made because it creates interest in the research and easier access to funding. On the other hand, the 

stories about the revolutionary consequences this technology may also trigger concerns at a science 

fiction level, regarding the creation of supermen, of robots taking over the world, of chips making it 

possible to control the population, etc. However, Schummer argues that these stories amount to a 

challenge for nanoethics: It is a danger that the nanoethics debates will focus too much on such kind 

of theoretical problems (Schummer, 2007, p. 79). Still the hype illustrates an important point also 

about standard making: How can one make standards for nanotechnology with this kind of uncertain, 

but extremely dynamic and potentially revolutionary progress? Although upstream discussions are 

called for one should be careful not to neglect the acute, but perhaps not so philosophically 

fascinating problems. The acute problems concern risk and uncertainty and this report will mainly 

(but not exclusively) focus on how one can deal with the profound uncertainties surrounding the use 

of nanotechnology (during the whole product lifecycle), especially with regard to the role of 

voluntary standards.  

Often discussions about technology development are reduced to questions of risk, because these are 

the kinds of arguments that are likely to have an impact on decision makers. This does not mean that 

those arguing in this way only are concerned about the risks. It is simply a strategy for having more of 

an impact than what you can expect to have when using arguments about the good life. This is not 

the justification for the focus in this project. The reason is simply that risk and uncertainty seem to be 

crucial at this early stage of science and technology, and the main reason why governance is needed. 

2.2. Governance 
Governance is a rich and complex concept used with different meanings in different contexts (cf. e.g. 

Kjær 2004). Rhodes (1999) show that there are at least seven definitions of governance: 

1. Governance as Corporate Governance 

2. Governance as the New Public Management 

3. Governance as ‘Good Governance’ 

4. Governance as International Interdependence 

5. Governance as a Socio-Cybernetic System 

6. Governance as the New Political Economy 

7. Governance as Networks  

http://www.observatorynano.eu/project/catalogue/4NB.BR/


18  

In the case of nanotechnology, which has a strong global dimension, one needs to supplement 

national government activities with steering mechanisms without the kind of sanctions and controls 

that nation states are in possession of. One may say that with governance one intends to achieve a 

sound development of society without – or in addition to - the exclusive means of governments.  

The European Commission’s Code of Conduct for nanosciences and nanotechnologies describes good 

governance as the following: ‘Good governance of N&N research should take into account the need 

and desire of all stakeholders to be aware of the specific challenges and opportunities raised by N&N. 

A general culture of responsibility should be created in view of challenges and opportunities that may 

be raised in the future and that we cannot at present foresee.’3  

Rather than seeking a unified definition of governance, one may look at what is described as 

governance tools. In a nanotechnology context this might be: 

 Different forms of public dialogue 

 Soft law approaches 

o Voluntary standards issued by ISO, CEN, etc. 

o Recommendations from intergovernmental organisations like the OECD and the UN 

o Codes of Conducts  

 Networks of different sorts – like the Global Nanotechnology Network 

 Research programmes and projects 

 Ethics committees, like the European Group on Ethics (EGE), issuing reports and 

recommendations 4 

Governance can be described as activities directed to achieve given goals. In order to ensure societal 

legitimacy of governance instruments and goals different measures are taken, in particular through 

involving the public, stakeholders or a wide spectrum of expertise. However, the mechanisms of 

representative democracy are lacking in most governance activities. 

With regard to governance of science and technology development one may distinguish between 

upstream and downstream governance. Downstream governance is about discussing applications of 

technology. In the biotechnology domain several measures are taken at the downstream level. In 

Norway all applications to market or produce genetically modified organisms (GMOs) are assessed 

ethically according to the Norwegian Gene Technology Act. In contrast, upstream governance 

questions what kind of technology development and what kind of society we really want (see for 

instance Willis and Wilsdon 2004). Many – in particular the STS5 environment – have called for more 

(and better quality) of such upstream governance. This means that one should discuss technology 

options before they have been developed as far as to practical applications. This can mean discussing 

different technology scenarios or trajectories. The reason for doing this kind of upstream discussion 

is that it is at this point it is possible to change the general direction of technological and societal 

progress; when applications are already there it is too late to have a real impact on anything but 

isolated applications. Because of its novelty as a field nanotechnology gives us the opportunity to 

influence the development in a different way than what is possible in more established technological 

                                                           

3
 ftp://ftp.cordis.europa.eu/pub/fp7/docs/nanocode-recommendation.pdf [accessed 12.10.09] 

4
 More concrete examples of such activities will be presented in the next section.  

5
 Science and Technology Studies 

ftp://ftp.cordis.europa.eu/pub/fp7/docs/nanocode-recommendation.pdf
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fields. In nanotechnology we are able to influence even the ontology and basic terminology in a way 

that facilitates subsequent governance. 

Although the call for upstream discussion is important, the problem in nanotechnology is that it is so 

diverse that it is difficult to discuss nanotechnology in a generic way. In order to have a meaningful 

discussion the technology must be specified. What becomes important is then to determine to what 

extent it can be specified while still remaining at an upstream level. Moreover, Tait (2009) notes that 

‘decisions based on early engagement will be taken in ignorance of future scientific outcomes, 

development possibilities, and public attitudes and preferences’.  

Governance can be exercised at a national or international level. Norwegian nanotechnology strategy 

seems to be internationally oriented, especially towards Europe.6 The European Commission report 

Global Governance of Science describes governance of science and technology as global: ‘The idea of 

global governance highlights the decreased salience of nation states and growing importance of non-

governmental organizations and actors in all functions of governance, from setting goals and norms, 

selecting means, regulating their operations and verifying results. This is particularly relevant to 

science, which is governed internally by members of the society of science and externally through 

interactions with the society around it. It is also a concept that gives moral ideals and ethical 

reflection more prominent roles in governance than has customarily been the case.’ (2009, p. 5) 

Still, in Europe it is assumed that the different member states have populations with somewhat 

different value sets (cf. for instance the EC Directive on deliberate release of GMOs into the 

environment). It is therefore discussed to what extent governance should be executed at a European 

or national level. For instance, Hullmann 2008 says: ‘European activities for ELSA and governance of 

nanotechnology cannot substitute activities of the European Member States, since ELSA are 

culturally shaped and governance is often subject to regional or national authorities.’ (p. 10). So 

while it is true that nanosciences and nanotechnology is a global endeavour to be addressed at a 

global level, it must be taken into account that the normative foundation for governance is more 

local: there is only a relatively ‘thin’ shared normative basis on a global scale. Especially when 

referring to upstream governance the description of the good society (or the good technology) will 

be much ‘thicker’ and more local. This recognition is clear in the EU. This issue is even more 

prominent in a global ISO context. 

2.3. European governance of nanotechnology 

In 2001 a white paper was issued by the European Commission on European Governance. There 

governance was described as the rules, processes and behaviour that affect the way in which powers 

are exercised at European level, particularly as regards openness, participation, accountability, 

effectiveness and coherence. These five "principles of good governance" reinforce those of 

subsidiarity and proportionality. The Commission has also set up a website for European Governance 

(http://ec.europa.eu/governance/index_en.htm). Here a list of relevant governance literature is sited 

(http://www.valt.helsinki.fi/vol/laitos/intersektioportaali/governance/Keywords.htm).  

The basis for the European governance of nanotechnology is7: 

                                                           

6
 This is in contrast to Norwegian gene technology policy, where Norway has its own legislation securing 

autonomy in decisions on whether or not to accept genetically modified organisms into the country. 
7
 The following overview is based on Hullmann 2008. 

http://ec.europa.eu/governance/index_en.htm
http://www.valt.helsinki.fi/vol/laitos/intersektioportaali/governance/Keywords.htm
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- The European Strategy for nanotechnology (2004)  

- Action Plan on nanotechnology (2005)  

- Implementation Report on the Action Plan (2007) 

Hullmann (2008) is the author of the report European activities in the field of ethical, legal and social 

aspects (ELSA) and governance of nanotechnology. In the foreword Christos Tokamanis (head of the 

Unit “Nano- and Convergent Sciences and Technologies”) notes that the foundation for European 

governance of nanotechnology is that ‘nanotechnology must be developed in a responsible way, 

within an open debate that involves the public and that enables interested people to reach their own 

informed and independent judgements’ (p. 3). In this report the following activities are noted as 

governance instruments: 

ELSA research projects: By 2008 20 nanotechnology ELSA projects were financed through the 6th 

Framework Programme, and many activities are continued through the 7th. Most of these have been 

support actions to science and technology projects funded by Nanotechnology, knowledge-based 

materials and new industrial processes (NMB), where the support actions were aimed at 

communicating with the public and networking between stakeholders. There were also projects 

funded by the Science and Society programme, the New and Emerging Science and Technology 

programme (NEST) or the Citizens and Governance programme. In the 7th Framework Programme 

Science in Society several calls are relevant for ELSA studies and governance of nanotechnologies. 

Hullmann provides a list of the most important research projects or networks funded through the 5th, 

6th and 7th Framework Programme.  

Information and communication activities: Information material, reports and websites are 

produced, and other communication activities organised. Some of these have had the goal of 

creating understanding and interest for the technology, while others have had a more critical 

approach. Among the more critical activities have been the UK's Royal Society Report "Nanoscience 

and Nanotechnologies: Opportunities and Uncertainties" (2004)8. ‘The 'Nanotechnology Engagement 

Group’ was set up to oversee public engagement, through projects such as "Nanodialogues - 

Experiments in public engagement with science" that was carried out by Demos at Lancaster 

University in 2005.9 A ‘NanoJury’ was set up jointly by Greenpeace, the Guardian and a several UK 

universities in 2005. This was a discussion group on nanotechnology of 25 randomly chosen citizens 

and it was meant as a contribution towards presenting a non-specialist perspective on health, social 

or environmental impacts and the related need for regulatory institutions.10 In France, several 

participatory processes have been organised: citizen conferences by VivAgora11, Nanomonde12, 

NanoViv and NANOFORUM, and NanoCitoyens13 . 

Soft law: Encyclopedia Britannica Online understands soft law as instruments that have no strict legal 

value but constitute important statements, for instance recommendations, guidelines, codes of 

practice, and standards. In Europe two initiatives for Codes of Conducts have been taken: 

                                                           

8
 http://www.nanotec.org.uk/finalReport.htm 

9
 http://www.demos.co.uk/projects/thenanodialogues/overview  

10
 http://www.nanojury.org.uk 

11
 http://www.vivagora.org 

12
 http://www.nanomonde.fr  

13
 http://espaceprojets.iledefrance.fr/jahia/Jahia/bca/NanoCitoyens/site/projets 

http://www.nanotec.org.uk/finalReport.htm
http://www.demos.co.uk/projects/thenanodialogues/overview
http://www.nanojury.org.uk/
http://www.vivagora.org/
http://www.nanomonde.fr/
http://espaceprojets.iledefrance.fr/jahia/Jahia/bca/NanoCitoyens/site/projets
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In 2008 the European Commission issued a Commission Recommendation on a code of conduct for 

responsible nanosciences and nanotechnologies research: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Code of Conduct is intended to provide ‘Member States, employers, research funders, 

researchers and more generally all individuals and civil society organisations involved or interested in 

nanosciences and nanotechnologies (N&N) research (“all stakeholders”) with guidelines favouring a 

responsible and open approach to N&N research in the Community’ (p. 5). It is intended that criteria 

for measuring adherence to and application of the Code of Conduct shall be established (p. 4). 

However, it is also stressed that the Code of Conduct is an instrument for dialogue. 

In parallel a Working Group of the Responsible Nano Forum has made its own code of conduct, the 

Responsible NanoCode (www.responsiblenanocode.org), which is supported by the Royal Society, 

Insight Investment, Nanotechnology Industries Association and Nanotechnology Knowledge Transfer 

Network. The code is designed for adoption by organisations involved in the research, development, 

manufacturing, retailing, disposal and recycling of products using nanotechnologies. It includes seven 

principles:  

1. Board accountability: Each organisation shall ensure that accountability for guiding and managing 

its involvement with nanotechnologies resides with the Board or is delegated to an appropriate 

senior executive or committee.  

2. Stakeholder involvement: Each organisation shall identify its nanotechnology stakeholders, 

proactively engage with them and be responsible to their views.  

This Code of Conduct is based on a set of general principles which ‘call for actions aimed at guaranteeing their 

respect by all stakeholders’ (p. 6):  

1. Meaning: N&N research activities should be comprehensible to the public. They should respect 

fundamental rights and be conducted in the interest of the well-being of individuals and society in 

their design, implementation, dissemination and use.  

2. Sustainability: N&N research activities should be safe, ethical and contribute to sustainable 

development serving the sustainability objectives of the Community as well as contributing to the 

United Nations' Millennium Development Goals. They should not harm or create a biological, 

physical or moral threat to people, animals, plants or the environment, at present or in the future.  

3. Precaution: N&N research activities should be conducted in accordance with the precautionary 

principle, anticipating potential environmental, health and safety impacts of N&N outcomes and 

taking due precautions, proportional to the level of protection, while encouraging progress for the 

benefit of society and the environment.  

4. Inclusiveness: Governance of N&N research activities should be guided by the principles of 

openness to all stakeholders, transparency and respect for the legitimate right of access to 

information. It should allow the participation in decision-making processes of all stakeholders 

involved in or concerned by N&N research activities.  

5. Excellence: N&N research activities should meet the best scientific standards, including standards 

underpinning the integrity of research and standards relating to Good Laboratory Practices.  

6. Innovation: Governance of N&N research activities should encourage maximum creativity, flexibility 

and planning ability for innovation and growth.  

7. Accountability: Researchers and research organisations should remain accountable for the social, 

environmental and human health impacts that their N&N research may impose on present and 

future generations. 

 

http://www.responsiblenanocode.org/
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3. Worker health & safety: Each organisation shall ensure high standards of occupational health and 

safety for its workers handling nano-materials and nano-enabled products. Its shall also consider 

occupational health and safety issues for workers at other stages of product lifecycle.  

4. Public health, safety & environmental risks: Each organisation shall carry out thorough risk 

assessments and minimise any potential public health, safety or environmental risks relating to its 

products using nanotechnologies. It shall also consider the public health, safety and 

environmental risks throughout the product lifecycle.  

5. Wider social, environmental, health and ethical implications and impacts: Each organisation shall 

consider and contribute to addressing the wider social, environmental, health and ethical 

implications and impacts of their involvement with nanotechnologies.   

6. Engaging with business partners: Each organisation shall engage proactively, openly and co-

operatively with business partners to encourage and stimulate their adoption of the Code.  

7. Transparency and disclosure: Each organisation shall be open and transparent about its 

involvement with and management of nanotechnologies and report regularly and clearly on how 

it implements the Responsible Nano Code.  

The Working Group has also published a number of Examples of Good Practice of how companies can 

comply with the different principles. This is the starting point for a more detailed Benchmarking 

Framework to be developed in order to monitor compliance with the code. Nanotechnology 

organisations will be assessed on the basis of this framework by an independent group of 

stakeholders.14  

Other kind of international cooperation can also be seen as soft law. Among the most important 

initiatives are OECD’s two working groups: 

o OECD WPN (Working Party on Nanotechnology) 

o OECD WPMN (Working Party on Manufactured Nanomaterials) 

Finally, voluntary standards are part of the soft approach to governance of nanotechnology. This will 

be discussed in chapter 3.  

Other ELSA activities: Hullmann 2008 mentions also documents on ELSA aspects and governance of 

nanotechnology produced by the European Commission. Here examples are an opinion on the ethics 

of nano medicine by the European Group of Ethics (EGE) and a report by René von Schomberg on the 

ethics of knowledge policy and assessment (2007).  

Hullmann’s account of nanotechnology governance in Europe seems to go against the sweeping 

criticism of European governance in the report Taking European Knowledge Society Seriously 

(European Commission 2007, made by an expert group on Science and Governance chaired by Brian 

Wynne) In this report a main criticism is that governance in the European Commission is mostly 

conceived as risk governance, and handled through systems of expert based risk assessment and risk 

management. 

2.4. Governance, risk and uncertainty 
Hullmann does not mention generation of HES knowledge as a governance activity. However, 

responsible nanotechnology development requires adequate knowledge of the consequences of the 

technology. This can be understood as a question of adequate risk governance, when risk governance 

                                                           

14
 www.responsiblenanocode.org [Accessed 12.10.09]. In the following we will only discuss the EC Code of 

Conduct as this seems to be better established in Europe. 

http://www.oecd.org/site/0,3407,en_21571361_41212117_1_1_1_1_1,00.html
http://www.oecd.org/about/0,2337,en_2649_37015404_1_1_1_1_37465,00.html
http://www.responsiblenanocode.org/
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is understood in a broad sense. Risk governance can be defined as the identification, assessment, 

management and communication of risk in a broad context. Renn and Roco (2006), and the 

International Risk Governance Council, call for new routes for risk governance because of the novel 

attributes of nanotechnology. This includes recognizing that people have different risk perception. 

Risk perception describes how people perceive risks, and the extent to which people accept risks 

following from introduction of new technologies varies. Although science is a necessary basis for 

determining possible outcomes and probabilities, it is not sufficient for determining what level of 

risk, uncertainty or ignorance is acceptable. As it is consumers, workers and the general public that 

may be experiencing the burdens of the undesired consequences they seem to have a justified claim 

to be involved in determining acceptable levels of risks and uncertainties (cf. e.g. Funtowicz and 

Ravetz 1992).  

Wynne (1992) makes the following categorisation of risk and incertitude: 

Risk: We know the odds for the (un)desirable outcomes 

Uncertainty: We don’t know the odds, but we may know the main parameters and 

mechanisms producing the outcomes  

Ignorance: We don’t know what we don’t know. Causal mechanisms are largely unknown. 

Indeterminacy: Causal chains or networks are open. 

In addition, we should also mention scientific ambiguity, which refers to the fact that there are 

various ways to frame a calculation of incertitude (Wickson et al. 2010, p. 451).  

An important discussion with regard to the societal consequences of nanotechnology is to determine 

how to characterise the risk or uncertainty of nanotechnology. This will have implications for how to 

manage and steer the development in nanotechnology, and there is currently no consensus about 

the issue and about what the scientific uncertainty implies with respect to regulation and governance 

of nanotechnology. Of course, all agree that risks must be assessed and managed. It is also agreed 

that uncertainties must be acted upon. However, some claim (like Jacobs et al. 2010) that (at least 

for some applications of nanotechnologies like sunscreens with titanium dioxide nano-particles) 

scientific ignorance is so profound that the fact that it is on the market must be considered a morally 

unacceptable societal experiment. The ETC group has twice (2003 and 2006) called for a global 

nanotechnology moratorium.15 Although few tend to go as far as the ETC group, Wickson et al. 

(2010) argue that a precautionary approach should be applied to nanotechnology, implying ‘a slow 

down in the commercialisation of certain innovation streams’ (p. 467). It seems to be generally 

acknowledged that current risk management regimes are inadequate.  

The most relevant current risk assessment scheme for nanomaterials is REACH: Registration, 

Evaluation, Authorisation and Restriction of Chemicals. However, REACH operates with tonnes, which 

in most cases are irrelevant for nanoobjects. This means that most manufacturers will not be obliged 

to register their products and provide safety information. Moreover, in REACH there is so far no 

requirement to distinguish between properties at the macro and nano scale. Therefore nanotoxicity 

may possibly not be detected by the testing methods currently available for bulk chemicals.  

                                                           

15
 http://www.etcgroup.org/en/node/14 [Accessed 24.05.10] 
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The European Committee Scientific Committee on Emerging and Newly Identified Health Risks 

(SCENIHR) issued in 2006 an opinion where they stated that: 

Although the existing methods are appropriate to assess many of the 

hazards associated with the products and processes involving 

nanoparticles, they may not be sufficient to address all the hazards. Also, 

the existing methods used for environmental exposure assessment are not 

necessarily appropriate. Therefore, the current risk assessment procedures 

need to be modified for nanoparticles. 

Existing methodologies need to be modified or new ones developed to be 

able to better determine the physical and chemical properties of 

nanoparticles, measure exposure to them, assess their potential hazard, 

and detect their movement inside living systems, be it in human tissues or 

in the environment. 

In general, and in spite of a rapidly increasing number of scientific 

publications dealing with nanoscience and nanotechnology, there is 

insufficient knowledge and data concerning the characteristics of 

nanoparticles, their detection and measurement, their behaviour in living 

systems, and all aspects of their harmful potential in humans and in the 

environment, to allow for satisfactory risk assessments for humans and 

ecosystems to be performed. (section 9. Conclusion) 

  

The controversial issue is whether there are gaps that can be filled in with more research (like 

Grieger et al. 2009 seem to suggest) or whether these are what Wickson (2009) call ‘gaping chasms’. 

In the first case, the risk assessment frameworks need simply to be amended. In the latter they must 

be substituted by a different way of thinking about risk, for instance by different precautionary 

frameworks (e.g. Stirling and Gee 2007). In any case, reducing uncertainty by funding and carrying 

out relevant HES research is an important premise for good governance.   

If nanotechnology really is characterised by scientific ignorance, ordinary risk management cannot be 

used. Even the precautionary principle may not be applicable, as it is often held to apply only in 

situations characterised by scientific uncertainty (cf. e.g. Krayer von Krauss et al 2008 and Unesco 

2005). If the context is characterised by ignorance, other management options must be found. 

Management strategies like case by case, step by step or Best Available Technology may be relevant 

in this situation.  

In the discussions below we will assume that there are indeed large uncertainties, and even 

ignorance, in the field of nanotechnology, and discuss how this situation affects ISO’s 

nanotechnology standardisation work. However, the arguments are not completely dependent on 

accepting these premises. There is a general agreement, also in TC 229, that the knowledge at 

present is inadequate and that it will take many years to fill the knowledge gaps. Whether or not one 

thinks the gaps can ever be filled, the current knowledge situation is in itself problematic for TC 229. 



25  

2.5. The relations between ethics and governance 
As we have seen, the goal of ELSA programs and of governance of science and technology in general 

is to achieve a socially robust development of technologies, i.e. to make sure that science and 

technology development results in applications and products that will be welcomed by – and be to 

the good for - society. In this sense ELSA work and governance is basically overlapping, although 

governance theorists sometimes sees themselves as taking a more critical stance than ethicists (see 

for instance Wynne 2001). As we have seen, this can only be said to hold with regard to some strands 

of ethics, though. 

Still, ELSA and governance are somewhat different perspectives. ELSA researchers study governance. 

For instance, The Norwegian Research Council’s ELSA program includes studies of governance and 

describes what they call ‘new modes of governance’ in the following way:  

From the 1980s and beyond, there has been a growing insistence on more 

co-evolutionary and interactive images in models relating to science and 

technology policy. Research about science, technology and innovation has 

increasingly stressed their dynamic and networking character, and thus 

promoted an opening up of discussions and experiments concerning how 

science, technology, society and policy relate to each other as well as how 

productive interactions can be fostered and enhanced. Such ambitions are 

related to ideas about “new modes of governance”. (Elsa Work 

Programme 2008 - 2014) 

On the other hand, like was illustrated in Hullmann’s overview above, ELSA research may be seen as 

one of several governance activities. She included both the writing of reports, but also participatory 

ELSA projects. That the Research Council, and the ELSA program itself, is part of governance of 

science and technology is clearly shown by its last call. This was a call for integrated projects where 

ELSA researchers would engage with industry developers in order for both to thoroughly influence 

each other. Participatory ELSA research is therefore one of the tools for governance.  

Governance and ELSA are also related by the fact that ELSA studies provide input to governance 

activities. ELSA studies provide information about public concerns and legal issues to decision and 

policy makers which take this information into account when designing their governance activities, 

for instance codes of conduct. They are also intended to inform the public. As Christos Tokamanis 

(head of the Unit “Nano- and Convergent Sciences and Technologies” in the European Commission) 

says in Hullmann 2008: ‘ELSA of nanotechnology offer important insights to the interested public by 

helping to identify expectations and concerns and at the same time they are important for policy 

makers for responding to these needs in terms of good governance of research, including risk 

governance.’ (p. 3). This is why nano science and technology projects need to be ‘accompanied by 

measures that identify, analyse and communicate ELSA and that help to reach good governance in 

nanotechnology’ (ibid). 

Thus, one may say that ELSA activities performed in participatory processes with the intention of 

influencing policy (integrated research), simply is a governance activity. Still, ‘governance’ and 

‘ethics’ refer to somewhat different academic traditions. Governance (in our context) is a concept 

often championed by researchers in the tradition of Science and Technology Studies (STS), which is 

partly based on critical theory and the Frankfurt school. Ethics, however, can be perceived as more 
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placid, representing a conservative defence of bourgeois morality, never doing more than window 

dressing in the face of the real challenges we are confronted with by global, capitalist forces: 

The ELSI approach clearly sets the institutional and intellectual context for 

current considerations of nanotechnology. As already noted above, 

however, there remains a fundamental tension at the heart of the 

approach. Although research is clearly intended to feed social and ethical 

insight into science and- technology developments in “real time,” it is 

framed as being able to scrutinize only the impacts or effects of the 

technology rather than (as set out above) deeper social and political 

considerations about driving purposes and visions that may be exercised 

in shaping knowledge production, as well as broader issues about 

ownership, control, and responsibility. Rather than being a mode through 

which social science insights may be “built into” technological 

development, both upstream and in real time, it is becoming increasingly 

apparent that the ELSI agenda reduces such scholarship to a downstream 

“bolt on.” In its focus on impacts and effects, the ELSI program assumes 

the inevitability of prevailing and future forms of technology and limits 

the role of social science to downstream questions. As such, social science 

scholarship is invoked only after significant commitments are already 

made and technological pathways have become locked in, thus without 

any real purchase on the development of such technologies. (Macnagthen 

et al 2005 p. 6-7) 

Sometimes ethics is seen as only negative, in the sense of always telling what is not morally allowed. 

Those who challenge ethics in this way often call for a more creative, positive way of creating visions 

for a better society and new ‘imaginaries’ (cf. Macnaghten et al 2005).  

There are several reasons why we use the word governance in this report, but this choice should not 

be interpreted as a criticism of the ethics tradition. Quite the opposite: we believe that governance 

and ethics are two sides of a coin and they both include a wide spectrum of concerns. 

2.6. What gaps are there in nanotechnology governance for ISO to fill? 
In order to answer the question about what role ISO might take in the governance of nanotechnology 

one should look at what is needed for governance of nanotechnology related to what is currently 

available. From the above overview it seems that many activities have been directed towards the 

public. Indirectly this may have informed public decision makers about opinions in the public, and 

may in this way have had an impact. Industry may also have participated in these processes, and this 

may have influenced their strategic priorities and product development policies. It has been beyond 

the scope of this project to assess the impact of different governance tools. Still, based on our 

experience from gene technology we would expect that industry decision makers are those who are 

the hardest to involve in participatory processes. If this is true in nanotechnology there is reason to 

claim that governance means that can reach private sector decision makers would be useful.  

There is also a regulatory gap. ISO could never fill this alone, but may be an important contributor. 

Instead of every country trying to define terms and appropriate procedures on its own, a collective 

effort can be done in ISO. 
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Finally, an important gap is – like we have discussed above – the lack of knowledge. There is a need 

for scientific progress, especially in the HES field. In order to achieve this most claim that there is a 

need to establish common terminologies and frameworks for research (although this assumption was 

questioned at the project workshop). Such common terminologies and frameworks ensure that 

research carried out around the globe in fact can be compared and discussed. The apparent problem 

is that available research often is not comparable since it uses different terminologies and 

measurements. 

Prima facie, it seems that voluntary standards under the auspices of ISO, may have a role in filling 

these gaps in nanotechnology governance. We shall now explore these issues more fully. 
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3. Voluntary standards 

3.1. The visions 
As we have seen, there has been a call for standards in the nanotechnology field. For instance, 

UNESCO says: 

The adoption of voluntary standards, the creation of international 

standards, and the creation of international best practices for production 

and engineering of nanoscale materials are all the subject of corporate 

concern – but the institutional and organizational framework for 

addressing these concerns across competing interests is not yet well 

developed. This is a role that UNESCO and UNESCO’s Member States can 

clearly play – facilitating the development of both required and voluntary 

standards for commercial production, and encouraging the promulgation 

of ethical standards for commercial as well as traditional university 

research practices. (UNESCO 2006, p. 12). 

As we see, UNESCO wants both technical standards and ethical standards. ISO is quite ambitious with 

regard to what standardising – and in particular ISO – can contribute with. They formulate their 

ambitions in several ways. In a presentation at the 3rd International Dialogue on Responsible 

Research and Development of Nanotechnology (Brussels, 2008), Peter Hatto (chairman of ISO’s 

nanotechnology committee) identified several gaps that standards may fill16: 

- There is no internationally agreed terminology/definitions for nanotechnology(ies). 

- There are no internationally agreed protocols for toxicity testing of nanoparticles. 

- There are no standardized protocols for evaluating environmental impact of 

nanoparticles. 

- Existing “methods of test” may not be suitable for nanoscale devices and nanoscale 

dimensions. 

- Measurement techniques and instruments need to be developed and/or 

standardised. 

- New calibration procedures and certified reference materials are needed for 

validation of test instruments at the nanoscale. 

- Multifunction nanotechnology systems and devices will need new standards. 

In their business plan ISO’s technical committee for nanotechnology states that there is a need for 

the following outputs from standardisation efforts (in addition to the more generic intentions of 

supporting technological development, societal acceptance and market expansion): 

- identifying gaps in knowledge; 

- identifying needs for, and encouraging the development of, instruments and test 

methods for use at the nanoscale; 

- developing test methods to detect and identify nanoparticles, and to characterize 

nanoscale materials and devices; 
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- developing protocols for bio and eco toxicity testing17; 

- developing protocols for whole life cycle assessment of nanoscale materials, devices 

and products; 

- developing risk assessment tools relevant to the field of nanotechnologies; 

- developing protocols for containment, trapping and destruction of nanoparticles and 

nanoscale entities; 

- developing occupational health protocols relevant to nanotechnologies, in particular 

for industries dealing with nanoparticles and nanoscale devices; 

- supporting regulation in the area of nanotechnologies; 

- supporting communication of accurate and quantifiable information on 

nanotechnologies. 

But they do not only have such concrete intentions; they see standardisation in an even larger 

picture. Hatto claims that standards will help to ensure that nanotechnology is developed and 

commercialised in an open, safe and responsible manner by supporting: 

- safety testing, legislation and regulation 

- worker, public and environmental safety 

- commercialisation and procurement 

- patenting and IPR 

- communication about the benefits, opportunities and potential problems associated 

with nanotechnologies 

As a chairman of TC 229 Hatto is describing the way ISO’s technical committee on nanotechnology 

(TC 229) perceives its function. In the project workshop Clive Willis (leader of TC 229 Working Group 

1 on terminology and nomenclature) informed that further potential outputs of TC 229 included 

assurance of environmental sustainability and a basis for consumer confidence in the technology. 

The TC 229 Strategy Statement promises that the standards will improve the rational use of natural 

resources and that they will promote good practice. These are indeed high ambitions. 

The TC explains in its business plan that ‘*i+nternational standardization will play a critical role in 

ensuring that the full potential of nanotechnology is realised and that nanotechnology is safely 

integrated into society. Standards will help create a smooth transition from the laboratory to the 

marketplace, promote progress along the nanotechnology value chain – from nanoscale materials 

that form the building blocks for components and devices to the integration of these devices into 

functional systems – and facilitate global trade.’ 

In this chapter we shall take a closer look at ISO, its work on nanotechnology and its work on ethics. 

When this is introduced we will be able to discuss the main research questions and topics for this 

project, and look beyond the grand visions. 

3.2. International Organization for Standardization (ISO) 
ISO is the world’s largest developer and publisher of voluntary international standards. It is a non-

governmental organisation and national standardisation agencies are member bodies of ISO. ISO 

consists of a general assembly and Technical Committees (TCs) that produce standards in their fields. 
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These TCs consist of representatives from different national authorities, private companies and other 

delegates from the national member bodies (NMBs). ISO’s work relies on market principles and ISO 

only develops standards that have a market. In general standards are to support research, 

commercialisation, market development and established markets; provide a basis for procurement 

based on technical requirements and quality/environmental management; and to support 

appropriate legislation/regulation. According to ISO, their standards make the development, 

manufacturing and supply of products and services more efficient, safer and cleaner, they facilitate 

trade between countries and make it fairer, and they provide governments with a technical base for 

health, safety and environmental legislation, and conformity assessment (www.iso.org). 

ISO’s formal history started in 1947. After several years of producing more technical standards, ISO 

ventured into system standards in the 1980es. ISO 9 000 on Quality Management and 14 000 on 

Environmental Management have been successful standards, in the sense of being widely used. 

These days the most ambitious project in ISO is arguably ISO 26 000 on Social Responsibility. 

Democracy is an important principle for ISO. Every full member country of ISO has the right to take 

part in the development of any standard. ISO says: ‘No matter what the size or strength of that 

economy, each participating member in ISO has one vote. Each country is on an equal footing to 

influence the direction of ISO's work at the strategic level, as well as the technical content of its 

individual standards’ (ibid.). Consensus is the working method in the TCs. Consensus is defined by 

ISO: General agreement, characterized by the absence of sustained opposition to substantial issues 

by any important part of the concerned interests and by a process that involves seeking to take into 

account the views of all parties concerned and to reconcile any conflicting arguments.18 It is noted 

that consensus need not imply unanimity. In general, the work in ISO is carried out in the working 

groups, at semi-annual meetings and, between the meetings, electronically.  

The national member bodies are crucial in ISO’s work. They submit experts to the working groups 

and they validate the work in the groups. The composition of the ISO TC’s national ‘mirror 

committees’ is therefore important: they should consist of experts that have the competence to take 

part in or, at least, validate the work in the working groups. In order to ensure that the standards are 

to the benefit also for consumers, workers and the environment, such organisations should also be 

represented. However, participation in ISO work (including work in the national member bodies’ 

mirror committees) is not compensated and all costs must be taken by the participants themselves. 

This may effectively hinder the participation of NGOs, and achieving wider participation in standard 

making is therefore a continuous problem for ISO. In order to strengthen stakeholder involvement 

ISO established in 1978 a Committee on Consumer Policy (Copolco). Its terms of reference includes 

that it shall advise ISO Council about consumer needs, as well as study means to help consumers to 

benefit from standardisation, and means of improving consumer participation in national and 

international standardisation. 

ISO standards are voluntary, but do in reality very often act as rules. They may be required by the 

market or in specific contracts and are often referred to in international and national laws and 

regulations.  An advantage of the ISO system is that their standards are recognised worldwide and 

are familiar to most organisations. Moreover, using standards produced by ISO will not be considered 

technical barriers to trade by the WTO (Murphy and Yates 2009, p. 45).  
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3.3. Standards and their development 

According to ISO a standard is ‘a document, established by consensus and approved by a recognized 

body, that provides, for common and repeated use, rules, guidelines or characteristics for activities 

or their results, aimed at the achievement of the optimum degree of order in a given context’ .19 One 

can make it even simpler, as the British Standards Institution does: a standard is an agreed, 

repeatable way of doing something (www.bsigroup.com).  

In general, written standards provide agreed ways of20: 

- Naming, describing and specifying things 

- Measuring and testing things 

- Managing things e.g. quality (ISO 9 000) and environmental management (ISO 14 

000) – giving requirements and sometimes guidance for use 

- Reporting things e.g. social responsibility (ISO 26 000)  

The latter three may be called ‘soft’ governance standards (ibid.). 

The production of an International Standard is validated by the national member bodies in several 

steps:  

Step 1 New work item proposal: For a new work item to be accepted at least 5 countries must be 

prepared to contribute actively in the work.  

Step 2 Committee draft: A first draft developed by the committee. The participant NMBs vote yes, no 

or abstain to the draft and submit their comments. 

Step 3 Draft International Standard (DIS): A second draft submitted for voting and comments by the 

participating NMBs. 

Step 4 Final Draft Standard (FDIS): The final draft before the official publishing of the standard 

submitted for voting and (usually) minor editorial comments. 

ISO does not only publish International Standards, but also documents like Publicly Available 

Specifications (PAS), Technical Specifications (TS) and Technical Reports (TR). These documents 

represent lower levels of consensus. ISO also provides guides for the work in the TCs, often made in 

cooperation with IEC (the International Electrotechnical Commission). Among the relevant guides 

are: 

- ISO/IEC Guide 7, Guidelines for drafting of standards suitable for use for conformity 

assessment 

- ISO Guide 64, Guide for the inclusion of environmental aspects in product standards 

- ISO/IEC Guide 71, Guidelines for standards developers to address the needs of older 

persons and persons with disabilities 

- ISO/IEC Guide 73, Risk management – Vocabulary – Guidelines for use in standards 

- ISO/IEC Guide 98, Guide to the expression of uncertainty in measurement (GUM) 

Standards can be normative e.g. specifying what must be done in a specific test method, and 

informative, providing information.  
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3.4. Nanotechnology standards  

3.4.1. The development of nanotechnology standards  

China took the early lead in being first to establish its United Working Group for Nanomaterials 

standardization in December 2003. Here is a brief history of standardisation for nanotechnologies: 

March 2004 Proposal for CEN/BTWG approved – UK awarded secretariat 

May 2004 UK establishes NTI/1 national committee 

August 2004 ANSI forms Nanotechnology Standards Panel in the U.S. 

October 2004 UK starts work on PAS 71 – vocabulary for nanoparticles 

November 

2004 
Japan establishes study group for nanotechnology standardization 

December 

2004 
China publishes 7 national nanotechnology standards 

January 2005 UK submits proposal for an ISO nanotechnology committee 

April 2005 
China implements published nanotechnology standards; ASTM International 

approves establishment of E56 committee 

June 2005 
ISO confirms establishment of TC 229 ; UK publishes PAS 71, vocabulary; 

CEN/BT/WG 166 delivers European strategy to CEN/BT 

November 

2005 
Inaugural meeting of ISO TC 229; CEN establishes CEN/TC 352 – Nanotechnologies 

January 2006 UK submits first NWIP to TC 229 – vocabulary for nanoparticles 

April 2006 First meeting of CEN/TC 352 (agreed to collaborate closely with ISO/TC 229) 

May 2006 IEC agrees to establish TC 113 in the field of nanotechnologies 

Throughout 

2007 
2nd, 3rd, 4th and 5th meeting of ISO/TC 229 

January 2008 BSI publishes 6 terminology publications and 3 other guidance documents 

Source: Hatto, in: "An introduction to standards and standardization for nanotechnologies".21    
 

As we see, when it comes to nanotechnology, numerous standard setting organisations around the 

world are active in defining nanotechnology standards.  

With regard to nanotechnology ISO cooperates with the International Electrotechnical Commission 

(IEC) and with the European Committee for Standardization (CEN), in addition to having liaisons with 

several other organisations. In nanotechnology IEC’s interest is primarily on electrical and electronic 
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products and systems (IEC TC 113). CEN TC 352 is the European committee for nanotechnology 

standardisation22. This committee currently shares secretariat and chairman with ISO, but this is 

likely to change.  CEN 352 work closely with ISO/TC 229 and topics of mutual interest are developed 

under the ‘Vienna Agreement’ with ISO lead. CEN responds to the EC Mandate for “the elaboration 

of a programme of standards to take into account the specific properties of nanotechnology and 

nanomaterials” http://www.etsi.org/WebSite/document/aboutETSI/EC_Mandates/m409.pdf. In 

some cases CEN will develop specific work programmes in areas of specific interest to Europe and 

areas that will be relevant to European legislation. Labelling is for instance a topic for CEN work, 

rather than ISO.  

The ASTM Committee E56 on Nanotechnology seems to be directly competing with ISO. ASTM have 

so far produced 7 standards in the categories ‘characterisation’, ‘environment, health and safety’ and 

‘informatics and terminology’. As the authors have no experience with ASTM we will not comment 

any further on their work. There are also initiatives in IEEE Nanotechnology Standards Working Group 

- Nanoelectronics standards roadmap and standards development and ITRS - Semiconductor 

Equipment and Materials International. 

3.4.2. ISO TC 229’s intentions and structure 

As we have seen, in 2005 ISO established a technical committee (TC) for standardisation in the field 

of nanotechnology. This TC currently consists of a Chairman’s Advisory Group (CAG), four working 

groups (WGs) and three task groups. There are 34 participating (voting) member countries, 10 

observing countries, and 8 liaison organisations (the EU, the OECD23, and other projects and 

organisations).  

Nanotechnology standardisation is somewhat special since this field is in such an early stage both 

scientifically, commercially and with regard to regulation. In this sense, TC 229 creates so-called 

‘anticipatory standards’, creating the ground for development rather than simply harmonising 

existing practices. In this situation ISO is in reality building a conceptual foundation for science and 

technology development. Therefore the first working groups (WGs) to be established – in addition to 

the working group on Health, Safety and Environmental Aspects (WG 3) - were on terminology and 

nomenclature (JWG 1) and measurement and characterisation (JWG 2). These groups will allow the 

naming, describing and specifying of things, as well as measuring and testing things. Terminology and 

nomenclature standards are to provide a common language for scientific, technical, commercial and 

regulatory processes; and measurement and characterisation standards are to provide an 

internationally accepted basis for quantitative scientific, commercial and regulatory activities. The 

justifications for these working groups were described in the following way: ‘The development of 

standards for terminology, nomenclature, metrology and characterization will support research, 

commercialisation and trade in materials and products at the nanoscale, stimulating growth through 

the commonality of metrics and terminology. These standards will also support the development of 

appropriate national and international regulatory regimes, including guidance documents, in the 

fields of occupational and environmental health and safety. These regimes will provide certainty and 

confidence for workers, consumers, manufacturers and users alike.’(TC 229 Business Plan 2007-

2008). WG 3 health, safety and environmental standards are to improve occupational safety, and 

                                                           

22
http://www.cen.eu/CENORM/Sectors/TechnicalCommitteesWorkshops/CENTechnicalCommittees/CENTechni

calCommittees.asp?param=508478&title=CEN%2FTC+352  
23

 TC 229 collaborates with OECD Working Party on Manufactured Nanomaterials (OECD WPMN).  
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consumer and environmental protection, promoting good practice in the production, use and 

disposal of nano-materials, nanotechnology products and nanotechnology-enabled systems and 

products. According to Hatto, these standards will allow risk assessment and management. In 2008 a 

working group on material specifications (WG 4) was established. 

At present one technical report on ‘Health and safety practices in occupational settings relevant to 

nanotechnologies’ (ISO/TR 12885) has been published, as well two technical specifications:  

- Terminology and definitions for nano-objects - Nanoparticle, nanofibre and nanoplate 

(ISO/TS 27687) 

- Vocabulary - Part 3: Carbon nano-objects (ISO/TS 80004) 

No normative international standards have been published yet. 35 publications are under 

development.24  

In addition to the four working groups there are three task groups: 

- Task group on Nanotechnologies and Sustainability 

- Task group on Consumer and Societal Dimensions of Nanotechnologies 

- TG 1 Measurement and characterization for EHS  

These task groups are not supposed to develop standards, but to identify and discuss relevant issues 

and advise the TC. The task group on Consumer and Societal Dimensions is to advise the TC on 

priorities for standards development and ensure that TC 299 has mechanisms for receiving input 

from relevant consumer and other societal communities. The task group on Sustainability advises the 

TC 229 on how to include sustainability as a strategic priority for TC229 and how standards might 

contribute to the successful implementation of sustainability solutions. 

3.5. Procedural challenges and issues of legitimacy 
We have so far looked at what ISO hopes to achieve and the structure for its work. It is certain that 

many organisations foster great expectations to what ISO can achieve, - not least ISO itself. However, 

as we do not only want to discuss what role ISO ideally could have in nanotechnology governance, 

but also what needs to be the case for ISO to justifiably take this role , we need to look at how these 

standards are developed in practice. It is clearly a distance between ideals and practice in TC 229 – as 

it is in all parts of ISO, and probably in all human affairs in general. This fact is also recognised the TC 

itself, and we will get back to the measures it provides to counteract this. But first we will look at 

some challenges for ISO. In particular we would like to discuss two challenges that may affect 

scientific and societal legitimacy of the standards: scientific uncertainty and stakeholder 

participation. We will also address the issues of efficiency and transparency. But first we will 

introduce the topic of legitimacy.  

3.5.1. Standardisation and legitimacy  

Anyone can make standards in any field; there are no particular requirements to this kind of work. 

However, in order to have an impact in a field it is important that the standard maker, or at least, the 

standards, are perceived as legitimate. If not, the standards will likely not be widely adopted and the 
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standardisation attempt will thus fail. Especially in new and controversial fields like nanotechnology, 

legitimacy of standards is important, but legitimacy is discussed with regard to many kinds of 

standards.25 In fact, it seems hard to avoid legitimacy issues when speaking about ISO as a 

governance player. Risse (2004) says: ‘Governance beyond the nation-state provides an excellent 

laboratory for probing a host of issues related to concepts of concern to political scientists, such as 

legitimacy, accountability, and the participatory quality of various governance arrangements.’ (p. 1). 

In political philosophy legitimacy has traditionally been applied in the context of governments.  It is a 

status conferred by the people on the government's officials, acts, and institution through their belief 

that the government's actions are an appropriate use of power by a legally constituted governmental 

authority following correct decisions on making policies26. ISO is a Non Governmental Organisation 

(NGO) and does as such not need such political legitimacy. However, ISO would still want legitimacy 

in the eyes of national governments, industry, the scientific community, the public, consumers, or 

other stakeholders. Legitimacy can also be defined in such a broader sense: ‘Legitimacy is a 

generalized perception or assumption that the actions of an entity are desirable, proper, or 

appropriate within some socially constructed system of norms, values, beliefs, and definitions.’ 

(Suchman, 1995, p. 574). In this respect, legitimacy is important to any organisation. 

As we have seen, ISO has ambitious visions for its societal function and function in the governance of 

nanotechnology. In this context, and with the status of ISO, the standards developed may have a 

significant impact upon the development of nanotechnology and nano regulation. From a normative 

point of view, the more societal influence and impact an organisation, a decision or (in this case) a 

standard may have, the more societal legitimacy it should have and the more procedural 

requirements follow. However, at the same time as ISO have high ambitions it also refers to the 

voluntariness of its standards. This seems to reduce ISO’s responsibility for the impact of their 

standards, perhaps even to the extent that questions of legitimacy are irrelevant to ISO. In this 

respect no societal decisions are made by ISO; it is the decision maker deciding to adopt the ISO 

standards (in which case they may be forceful recommendations, if not mandatory) that are 

responsible for their consequences. If the decision makers do not think the standards are good 

enough, they should simply not adopt them.  

On the other hand, our impression from this project is that decision makers perceive the situation 

the other way around: ISO/CEN standards are adopted because they seem to have an a priori 

legitimacy by the fact that they are made by these institutions. Decision makers do not see it as their 

responsibility to double check the validity of the substance of the standards. This makes it relevant to 

distinguish between institutional legitimacy and the legitimacy of its products. The legitimacy of ISO 

as an institution gives their standards an a priori legitimacy. When adopting ISO/CEN standards 

decision makers expect these standards to be the best available. They do not themselves validate the 

standards because they expect the ISO procedures to be adequate quality controlled. One could 

perceive this situation as a responsibility gap with regard to individual standards, where it is unclear 

from where the standards will get their legitimacy. From our point of view, it is reasonable to 

propose that both ISO and the adopters (at least when they are public decision makers) have a 
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responsibility for the legitimacy of the standards that will be setting premises in the market and in 

regulation.  

In the context of this report, we would like to establish that the authority of ISO is not negligible even 

if its standards in theory are voluntary. So, even if ISO repeatedly refers to the claim that ISO 

standards are voluntary and that users may choose to follow other standards or develop their own 

standards, this claim must be modified strongly and the question of legitimacy becomes critical.27 

Moreover, in order for users to choose to use ISO standards rather than other tools ISO needs 

legitimacy in the eyes of the users.  

With the issue of legitimacy come also procedural questions of transparency, participation and 

quality. Franck (1999) defines legitimacy as: ‘the aspect of governance that validates institutional 

decisions as emanating from right process’ (p. 1). Van den Berghe adds: ‘In secularized, democratic 

societies, the primary source of legitimacy lies in the involvement of those impacted by a decision in 

the decision-making process leading to it.’ (p. 6). 

Hahn and Weidtmann (2010) analyse ISO 26 000 on social responsibility and distinguish between 

input-legitimacy (i.e. how legitimate is the participation in the development process), throughput-

legitimacy (i.e. how legitimate is the design of the development process?) and output-legitimacy (i.e. 

what is the outcome of the development process?). Input and throughput legitimacy is related to an 

inclusive and democratic development process of the standard, while output-legitimacy focuses on 

the results of the procedures. In the case of making nanotechnology standards the quality of the 

standards will be crucial for their output-legitimacy. One may also distinguish between how the 

scientific environment evaluates the standards (scientific quality) and how stakeholders evaluate the 

standards (quality and output legitimacy in the eyes of other stakeholders). The TC 229 standards will 

likely be judged according to the scientific quality in time as they become published. However, as this 

is specialised knowledge it is for most users hard to assess the quality by looking at the output. 

Therefore they need to be reassured that the procedure for making the standards is good enough. 

This implies that transparency of the work will be important. There must be transparency with regard 

to who participate in the development and how decisions are made. 

In his presentation at the project workshop Hatto takes a somewhat similar stance to legitimacy and 

claim that formal standards in themselves demonstrate legitimacy in the sense that: 

- They are proposed, commented on and approved by stakeholders from the national or 

international community to provide an agreed “bench mark” 

- They are developed by experts nominated by members of the standards body 

- They are based on objective and verifiable requirements 

- The process is robust, transparent, consensual and voluntary 

- Their use is voluntary 

- They can provide a basis for demonstrating compliance with regulation  

In this project we have evidence that several of these claims are descriptions of an ideal state of 

affairs rather than of the actual. We believe that there is reason to question legitimacy issues in the 

work of TC 229. Therefore, we will now proceed to discuss procedural challenges, in particular with 

regard to stakeholder involvement and scientific quality.  
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3.5.2. Participation, broad quality control and value choices 

ISO is an organisation with a mandate to facilitate trade, and the TC 229 Business Plan makes it clear 

that the standardisation work is meant to facilitate commercialisation of nanotech products. It is 

important for countries with large national nanotech interests (like the US and China) to have 

significant influence on the work. It is also important for nanotech industry to be part of their 

national delegations and take part in the ISO working groups. One would expect (but this is not 

investigated in this project) that participants with industrial interests in some circumstances would 

favour solutions, decisions and strategies that are to the benefits of their industry. Industrial 

interests may of course include for instance protecting consumers and the environment, because of 

concern for the longterm economic sustainability of the industry and because of genuine concern for 

the world. However, this cannot simply be assumed. There is therefore a need for representatives 

from consumer, worker and environment organisations to ensure that these concerns are taken 

adequately into account. Raines shows in a paper on ISO 14 001 (Raines 2003) that stakeholder 

absence impacts both legitimacy and efficacy of the standards in interesting and unexpected ways. 

The societal quality and legitimacy of the TC 229 standards, i.e. the extent to which the standards are 

optimal from the point of view of consumers, workers and the environment, therefore cannot be 

assumed in the current situation. This does not mean that the opposite is necessarily the case. But it 

does mean that there is a need for broader stakeholder validation of the standards. 

There are three options for participation in standard making: in ISO technical committees or task 

groups, in national mirror committees, or through the public hearing. Anyone can submit comments 

in the hearing rounds, but few seem to take this opportunity. Only members can take part in the 

national mirror committe and be appointed experts to ISO. In Norway at the moment, any interested 

person can become a member of the committee. However, no participation is compensated other 

than if the participant has his own funding (from his own organisation or other sponsors). The effect 

of this is that there are few active members of the committee, taking part in national and ISO 

meetings. Active participation is dominated by people from industry and research.  

From a global ISO perspective participation is dominated by industrialised countries (the US, China, 

Japan, UK, Germany, etc.). There are few participants from developing countries. The reason may be 

that they do not have nanotechnology research and industry. However, they will receive 

nanoproducts and will experience the consequences in the same way as more developed countries, 

and participation is therefore relevant for such countries. Moreover, the representatives from the 

industrialised countries often (but not exclusively) represent industrial interests. 

As ISO no longer simply harmonises the market, but has larger societal visions, it has sought wider 

legitimacy through wider participation. From a market perspective the inclusion of consumers is the 

most important, and as mentioned above, ISO established in 1978 a committee on consumer policy 

(COPOLCO) that (among things) provides recommendations for including consumers in 

standardisation processes.28 In Copolco there is currently an important discussion concerning how to 

conceptualise ‘consumers’ and what kind of interests they may be assumed to have. Traditionally, 

the most prominent consumer concerns have been product safety and price. Product labelling is also 

an important concern. During the last decennia consumer interests have become more complex, and 

even political. Consumers may be concerned about fair trade, animal welfare, the power of 
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multinational corporations, environmental impacts of the production of products, etc. In this sense, it 

is not so easy to distinguish between consumer concerns and citizen concerns. Still, product safety 

will likely be on the top of the agenda for consumer representatives. 

In Norway and in other countries, consumer representatives can get their costs (travel costs) covered 

by the standardisation organisation. However, as there is supposed to be consumer representatives 

in all standardisation projects, the pressure on consumer organisations is quite high. Moreover, ISO 

meetings often run over a week, twice a year, all around the world, and therefore require much time. 

In addition, time is needed for proper preparation. Employees in consumer organisations also need 

their work hours financed and cannot take part in all kinds of standardisation processes. In reality, 

consumer representative participation is therefore limited. This holds at a national level, at least in 

Norway. It also holds at ISO level. For instance, even if ANEC, the European Consumer Voice in 

Standardisation, has nanotechnology as one of its priority areas, they lack funding to engage actively 

in the TC 229 work.  

When consumer participation is so difficult, even if it has been met with supporting actions by ISO 

and others, it is even harder to get participation from other NGOs. The International NGO Network 

on ISO (INNI) is working for increased NGO participation in standardisation processes. They state29:  

[…] ISO's quiet transformation from creating technical engineering 

standards to developing standards related to environmental and social 

policy has gone virtually unnoticed and unchecked by environmental and 

social justice organizations. Like the World Trade Organization (WTO), the 

rules established by ISO will have a major impact on national and local 

environmental issues - from the environmental management standards 

deployed by major multinational corporations to eco-labeling, water 

privatization, global warming and corporate social responsibility. 

Environmentalists and social justice advocates cannot continue to ignore 

ISO; we must get involved in shaping these standards and guiding the 

direction of their implementation.  

INNI’s goal is ‘to ensure that any ISO-created environmental standards serve the public interest and 

protect our environment’ (ibid). They want to achieve this by providing information on ISO activities 

to network organisations, in order for these organisations to mobilise their members, advise 

decision-makers and shape public opinion. 

A  number of European environmental NGOs have created a consortium called European 

Environmental Citizens Organisation for Standardisation (ECOS) to enhance the voice of 

environmental protection in the standardisation work. “ECOS aims at increasing the ecological 

performance of products, ensuring sound measurement methods for pollutants, greening 

management systems in businesses and improving consumer information towards sustainable 

consumption.” http://www.ecostandard.org/. ECOS recognises the importance of standardisation in 

the nanotechnology field, and have made a list of recommendations to the EC (ECOS 2008).  

However, because of a lack of funding they have not been able to follow the work in TC 229 as 

closely as they wish. ECOS has a liaison relationship with TC 229, which means that they can take part 
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in the working groups, but do not have a vote (only national delegations can vote). Therefore, ECOS 

encourages national environmental NGOs to participate in their national mirror committees. In this 

way, they can become part of the national delegations to ISO meetings and influence national votes. 

ECOS’ problem in this respect is that the national environmental NGOs lack funding and have already 

a heavy work load.    

As far as we have been able to find out 5 consumer representatives are registered in TC 229. Friends 

of the Earth and ECOS have attended a few meetings, but have not been able to participate actively 

in a continuous manner. We are not familiar with how many labour representatives actively 

participate in TC 229, but we suspect they are few, even if ILO is a liaison organisation. Thus, using 

the concepts of the ELSA program (work program p. 10), inspired of Rip et al. (1995), we may say that 

the ISO initiative consists predominantly of promoters (scientists, technology developers, business 

managers and governmental agencies in charge of technological development), and there is 

insufficient involvement of the selectors (typically (i) regulatory agencies responsible for safety, 

environmental protection etc, (ii) new stakeholders such as consumer groups and environmental 

groups, and (iii) spokespersons for society).  

In addition to the problem of being able to participate, there is also a question of what impact these 

kinds of organisations have while participating. An environmental NGO member who has been 

involved calls the TC 229 work “a farce”. This refers to the experience of not having any impact on 

the discussions, even with well-founded arguments. A Danish report by an environmental NGO in 

other standardising processes also report on having moderate effect (Danmarks 

Naturfredningsforening 2004). A relevant question for those organisations that feel incapable of 

participating in a real way, is whether they should withdraw from the process in order to avoid being 

nothing but an alibi. 

Democracy and consensus in practice 

This brings us to another aspect of the issue of participation in standard making, which is how the 

participation takes place. One needs to question how democracy and consensus is secured in 

practice. With regard to democracy, it is hard to claim that the standards have been developed in a 

truly democratic way. Certainly, it is true that the principle ‘one country, one vote’ holds in ISO30. 

However, the national member committees are not democratically organised, so there is no 

mechanism of substantial democracy in ISO. Democracy could perhaps be interpreted as meaning 

that all involved had equal influence. In the ideal world ISO is a forum for rational, science based 

deliberation where the best argument and the best solution wins. However, from our experience this 

is not the case. There is evidence that consensus on output not necessarily only reflects a rational 

process of argumentative deliberation, but can be just as much based on negotiations and politics. 

Lee (2009) discusses the role of scientific experts with regard to establishing food safety standards in 

the Codex Alimentarius Commission. He discusses the notion of epistemic communities (Haas 1992) 

and criticises an ‘idyllic’ description of the work of experts. From our experience, processes in TC 229 

are not only ‘purely rational’, but also characterised by language difficulties and misunderstandings 

(for instance leading to native English speakers having more central roles and more often being 

assigned drafting tasks than non-native English speakers). Moreover, many decisions take place 
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outside of the official meetings. Countries may in informal meetings agree to support each other in 

the official discussions to gain mutual benefits. Apparently all global organisations experience how 

cultural differences and power politics – and the negotiations between different interests – may be 

just as important as ‘the best argument’. It may be argued that this is not a problem if the processes 

are transparent. However, it is difficult to access information about the processes in TC 229, not only 

for the public, but even for registered experts. It is therefore difficult to understand the reasoning 

behind the output. Moreover, even if these are well-known problems in such international fora, they 

simply cannot be ignored when discussing the legitimacy of the output. The gap between ideals and 

practice has consequences for quality and legitimacy.  

Quality control in the national mirror committees 

One may argue that the quality of the standards is secured not only by the experts in the working 

groups but also by the experts in the national mirror committees in the countries participating in the 

TC. These experts are not necessarily participating in the working groups but they have the possibility 

of peer reviewing the outcome of the work at several points in the process towards a standard. Again 

one may point to the gap between ideals and practice in the ISO system. There are large variations 

with respect to how well the mirror committees function. This holds in general in ISO, but one would 

expect this to be a particular problem for nanotechnology due to its broad and interdisciplinary 

nature. It is hard to recruit a sufficient number of experts to the national mirror committee with a 

sufficiently large scope of expertise. Firstly, the knowledge about this standardisation work seems 

limited, so a number of relevant experts and NGO representatives are never recruited. Secondly, 

again this is unfunded work. In Norway, for instance, this means that it is difficult to gather the 

committee to meetings because travel costs (which may be substantial) are not covered. The 

members of the committee may of course give their comments by email, but this also involves 

allocating unfunded working hours to this task. Although it has not been within the scope of this 

project to systematically assess participation in the national mirror committees of TC 229, a general 

impression is that one cannot assume that national quality control of the ISO drafts are thorough. An 

additional problem is that there is a policy in some national standardisation agencies for voting ‘yes’ 

to a proposal unless there are specific arguments against it, even when there is no knowledge in the 

mirror committee to adequately assess the proposal.31 The consequence of this is that standards may 

appear to be more thoroughly quality controlled than what they really are. 

Should only specialists participate? 

One may perhaps argue that broad participation is not necessary – or even possible – in an area of 

such scientific complexity as nanotechnology. Indeed, Hatto argued that only specialists should enter 

the process. But this seems to not to take properly account of the fact that even the most apparently 

purely technical standardisation decision involves value choices. This holds not only for setting up 

appropriate risk management schemes, but also for basic terminological issues. For instance: Should 

we speak about nano objects, nano substances or nanomaterials? What are the legal, regulatory, 

labelling – and ethical - consequences of the one term versus the other? And what are the 

consequences of this terminological choice upon metrology in WG 2 and the HES recommendations 

to be produced in WG 3? Friends of the Earth Australia has shown that even the terminological stage 

is an important arena for conflicts of interests. They say: ‘The size range within which the ISO has 

                                                           

31
 The alternative is to vote ‘abstain’. 



41  

defined nanoparticles will have significant implications for health and safety regulation at a national 

level.’ (p. 1). They go on: ‘the use of an arbitrarily defined size range to act as an index of novel 

properties is problematic. Particles that fall outside the size range deemed to encompass 

nanoparticles – even if they are not much bigger and also exhibit novel, nano-specific behaviour - will 

not be assessed as new chemicals. These particles will not trigger new health and safety assessments 

where substances have previously been approved for use in larger particle form.’ (p. 2).32 Also 

metrology is important: ‘It is hoped that exposure and commercial use will be measured using 

nanoparticle-appropriate metrics (e.g. number of particles or particle surface area) rather than mass 

as per conventional materials’ (ibid. p. 1). This shows that value questions crop up even at a 

terminological level and that they have consequences throughout the TC 229 work. Scientists and 

lawyers are not more competent than others to determine whether the ethical consequences of a 

choice of terminology are acceptable. So even if TC 229 is technical work, there is a need for broad 

engagement even here. 

In areas of scientific controversy there is often a recommendation to include counter-expertise in 

order to get nuanced discussions (for a literature review see Conrad 1982). Counter-expertise would 

seem to be needed in order to balance discussions that otherwise would not reflect the real width of 

knowledge or scientific positions in the area. Even if one criticises the width of participation in TC 229 

the existing expertise seem in some cases already to disagree so substantially that progress is 

difficult. Whether or not there is a need for even more counter-expertise is therefore not clear. As 

disagreement can be due to reasons other than scientific convictions, an analysis of the arguments 

and disagreements would probably be required in order to evaluate whether the spectrum of 

expertise is adequately balanced.  

At the project workshop Fern Wickson pointed at the fact that there is a tension between 

nanosciences and nanotechnology in TC 229. Although the purpose of standardising is facilitation of 

nanotechnology development, the means are (at this point) mainly to standardise nanoscience. On 

the one hand, broad participation is apparently not possible because only specialists can understand 

the science. On the other hand, when science is mainly a means for producing technology 

development broad participation is important in order to influence this development in a direction 

appreciated by a wider spectrum of society. Broad participation is therefore both important (in light 

of the upcoming commercialisation that will result from the scientific premises today) and difficult (in 

light of the fact that most of the current work is scientific). Another side of this tension between 

science and technology is that national lawyers in some cases wish to assess technology legislation 

consequences of concepts or models before there can be agreement on a proposition. This also 

illustrates the difference between more and less powerful stakeholders (cf Mitchell, Agle and Wood 

1997): environmental NGOs experience little power in the scientific discussions, but lawyers may halt 

the process. Finally, it illustrates that the broader the participation, the harder and slower the 

process.  

Some may argue that it does not matter who participate in the standard making, as long as the whole 

process is transparent. As we see it, there two problems with this. Firstly, in reality the process is not 

transparent, so broad participation is necessary to create a trust in the process. Secondly, even if it 
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was entirely transparent, the discussions would be difficult to follow for many outsiders. Broad 

participation may therefore function as a warrant that the discussions have high quality, from many 

perspectives. Having said this; we support the call for transparency. 

3.5.3. Scientific quality and standardisation in the context of uncertainty 

The other main challenge to the TC 229 work is the current status of scientific knowledge. Safe and 

socially robust development of nanotechnology requires first and foremost research, and TC 229 

seems to take a lead in developing science. With their high scientific ambitions, TC 229 may be an 

important tool for addressing the most crucial concerns surrounding nanotechnology at the moment. 

The question is then what the potential is for TC 229 to play an important role in contributing to 

building up a necessary knowledge base for governance of nanotechnology. This question can be 

rephrased as: How can standards achieve output legitimacy by scientific quality in the light of the lack 

of knowledge and the scientific diversity? Scientific diversity and the lack of scientific knowledge is 

both the justification of TC 229’s work and also its problem: TC 229 takes upon itself to lead where 

others hesitate. This must lead one to ask how ISO can do this job. Why is ISO an appropriate forum 

for producing scientific consensus? Can ISO really do this – or will TC 229 only succeed at the expense 

of scientific quality and broad scientific legitimacy of its output? We will in this section look at how 

scientific uncertainty is handled in TC 229. 

ISO’s stance on uncertainty and the precautionary principle 

Firstly, we should note that the lack of knowledge is noted in the technical report published on 

Health and safety practices in occupational settings relevant to nanotechnologies: 

 As with all new and emerging technologies, the development of reliable techniques for 

assessing and controlling exposure to nanoparticles in the workplace will always be working 

from a position of insufficient knowledge until the suitability of current controls are assessed, 

the emission rates of nanoparticles from those processes are determined and the exposures 

of the workforce to those nanoparticles are characterized. 

Together with information on the toxicity of the nanoparticles to human health, these 

parameters form the basis of the risk assessment process (see chapter 6. Risk Assessment of 

Nanomaterials) that informs legislation on its production, sale and use, allows the setting of 

appropriate occupational exposure limits and leads to guidance on the choice of suitable 

control procedures. (ISO TR12885, section 5.6) 

Secondly, ISO has general recommendations with regard to including the precautionary principle. For 

instance, ISO Guide 64: 2008 (E) Guide for addressing environmental issues in product standards 

includes the precautionary principle: ‘Standards writers should take into account the precautionary 

principle when developing provisions in standards.’ (section 3.2.5.1). The explanation of the 

precautionary principle given in this document is (section3.2.5.2 Explanation):  

Where there are substantiated threats of serious or irreversible damage to 

the environment or human health, lack of full scientific certainty should 

not be used as a reason for postponing the inclusion of an environmental 

provision in a standard, when it is possible. In essence, the precautionary 

principle provides a rationale for taking preventive action against a 

practice or substance in the absence of scientific certainty, rather than 

continuing the suspect practice while it is under study, or without study. 
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Instead of asking what level of harm is acceptable, a precautionary 

approach asks the following questions: 

- How much contamination can be avoided? 

- What are the alternatives to this product or activity, and are they safer? 

-Is this product or activity even necessary? 

The precautionary principle focuses on options and solutions, rather than 

on risk. 

The precautionary principle is also included in ISO 26 000 on social responsibility (a document we 

shall return to below). In this standard the precautionary principle is defined in line with the Rio 

Declaration on Environment and Development (pp. 40-41) and it says that an organisation should 

respect and promote the precautionary principle as one of four environmental principles. 

It is beyond the scope of this project to critically assess the adequacy of TC 229’s treatment of 

uncertainty. We only want here to point out that ISO acknowledges uncertainty and the need for the 

precautionary principle. However, the question is whether this admission is sufficient or whether the 

scientific uncertainty has more fundamental consequences for standard making in the 

nanotechnology field. In the technical report referred to above it is stated that: ‘The existing 

structure of risk assessment framework is flexible enough to be adapted to nanomaterials.’ (p. 42). 

From the discussion of uncertainty in chapter 2, we see that this in a controversial issue and TC 229 

has here taken a value stance on the issue. One option for showing real respect for the precautionary 

principle would be to address this in all relevant standards and stress that products should not be put 

on the market until there is sufficient knowledge about HES consequences of using the product (in a 

life cycle perspective). This does not mean to wait until there is ‘perfect knowledge’ (whatever that 

would mean); but it means to engage with the HES and ELSA researchers, as well as other 

stakeholders, about when marketing seems warranted. Such a strategy would contribute to making 

nanotechnology development socially robust.   

Practical problems of producing standards in a context of a lack of knowledge 

The impression from this project (confirmed by Delamarle and Throne-Holst 2010) is that the lack of 

scientific knowledge is experienced as a practical problem in the working groups. Since the 

establishment of the TC in 2005 only three documents have been published, one technical report and 

two technical specifications33. The technical specifications concern terminology and the technical 

report concerns health and safety practices in occupational settings. These are guidance documents 

that represent lower levels of consensus. Moreover their content seems not to be very substantial, 

precisely because it is hard to reach consensus on substantial issues in this area. Clive Willis stated in 

the project workshop that although the ‘Holy Grail’ was a single, ‘bright-line’ description for the 

nanoscale, variation in dimensional dependence poses difficult challenges in creating terminology 

that is both accurate (i.e. reflecting physical reality) and precise (i.e. not being so vague or general as 

to encompass such a potentially broad range of materials so as to be relatively useless).  
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Important challenges to the scientific work in the working groups are: 

- ambiguity in the field 

- a lack of relevant knowledge 

- a lack of relevant expertise available at all (for some areas) 

- a lack of relevant expertise willing to engage in such unpaid work  

- a lack of sponsors willing to fund the expertise’s contribution 

- a lack of consensus among the experts (leading to slow progress)  

- the diversity of disciplines impacted by and contributing to nanotechnologies, making it hard 

to communicate and agree in the process.  

In his presentation at the project workshop Hatto notes the problems: ‘Experts nominated must have 

appropriate knowledge – not just a general interest in the area. Experts nominated to a project need 

to reach consensus amongst themselves. [...] Without knowledge there can be no real contribution 

to achieving consensus.’ In other words, without knowledge the process will break down. This is a big 

practical challenge.34  

Should nanotechnology be standardised at this early point? 

But even if the practical problems are acknowledged and the documents are not very substantial, the 

issue still arises about whether one should publish standards at all at this point in time. Publishing 

standards may lead people to believe that this knowledge is more established and well-explored than 

what it actually is. If it is true that this field is characterised by massive ignorance and ambiguity, then 

this hardly seems like a climate for standardising. In a workshop on nanotechnology standardisation 

ISO, IEC, NIST and OECD recognises that – at least in some areas of nanomaterials characterisation – 

‘there is perhaps a greater need for new measuring instruments and techniques than for new 

documentary standards, though the former, once developed, will need validation and verification 

and ultimately the preparation and delivery of standards covering the techniques and principles 

used. In the specific case of nanoparticles, it is not generally realized that particle size distribution is 

not a fundamental property of the material being studied, but a temporary state of dynamic 

equilibrium between dispersion and agglomeration in suspensions or aerosols. This, and numerous 

other differences between perception and reality, present tremendous challenges in such a high-

profile subject area.’ (p.2)35.     

The bottom line dilemma is this: On the one hand, in order to gain scientific knowledge and adequate 

regulation in the nanotechnology area there is a need for a common framework of terminology and 

measurement methods, etc. In that respect ISO’s initiative is to be applauded. On the other hand, 

standardising terminology, measurement methods, etc. at this point in time may prematurely fix 

concepts and practices that should remain open and dynamic until more knowledge is gained. 

Admittedly, ISO’s standards are open for revision, and will be revised as knowledge develops. Still, 

one may question from an ethical viewpoint whether ISO should publish standards at this early point. 

As a thought experiment one may wonder what the limit is for when the scientific knowledge of a 

field would seem to be too uncertain to warrant standardisation. With regard to nanotechnology: if 
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the field really is characterised by risk, then standardisation is possible. If it is characterised by large 

ignorance, it would probably not be seen as eligible for standardisation, but rather for a general 

moratorium. The question is thus where on the scale between known risks and large ignorance 

nanotechnology is placed. Wickson claimed at the project workshop that the uncertainties grow as 

more research is being undertaken (i.e. new areas of uncertainty are being uncovered). Can we 

imagine a situation where the ISO process is put on hold because of a recognition of increased 

uncertainty?  

Independent of the issue of uncertainty, there is the discussion of whether a pluralist approach 

focussing on best practices rather than fixed standards might not open up for finding better methods 

and solutions than narrowing down the explorative approach at this early stage of the nano science 

and technology development. This point is also recognised by ISO, IEC, NIST and OECD in the same 

workshop as referred to above: ‘Whilst recognising the need for the development of standards-

related techniques and protocols for characterization at the nanoscale, a clear need was also 

identified for good practice/guidance documents covering the suitability and limitations of 

measurement and characterization techniques for use with nanomaterials.’ (p. 1). However, such a 

pluralist approach would probably not be of much immediate help to legislators. 

TC 229 and the scientific community 

We asked above about ISO’s role as scientific promoter and coordinator. An alternative to making 

standards in ISO would be, for instance, to organise consensus conferences where scientists produce 

recommendations in a participatory process (cf. e.g. Kaiser and Forsberg 2002). However, a 

consensus conference on e.g. terminology in nanotechnology would probably not succeed, because 

of the short process and the same issues that ISO struggles with. An alternative is a Delphi process, 

which allows the process better time (cf. e.g. Ricke et al. 2001). Finally, in the course of a scientific 

process of discussion in journals and scientific conferences a consensus might gradually be 

established about the meaning of central terms, etc. These kinds of meeting places would usually not 

involve other stakeholders, which would apparently give room for ‘pure’ scientific discussions, not 

influenced by, for instance, commercial concers. However, if we acknowledge that science is not 

value free, then using a forum like ISO at least brings up clearly that differences in opinion also can 

be related to industrial, and other, interests and values. ISO also has more established procedures for 

including stakeholders, - and not only industrial ones. However, the transparency of discussions in 

scientific conferences and journals is far greater than the transparency of the processes in ISO. On 

the other hand, decisions (for instance with regard to labelling) are not usually made in such 

scientific fora, as they are in a standardisation organisation like ISO. Decision making will always put 

more pressure on transparency than open discussion. 

There are of course relations between ISO and scientific fora because TC 229 participants participate 

in the scientific world and disseminate the TC 229 work there (cf. e.g. Murashov and Howard 2008). 

One might also imagine even more proactive engagement by TC 229 in the scientific community, - as 

TC 229 also acknowledge in their Strategy Statement – in order to rationalise the TC 229 work and 

facilitate a wider scientific discussion about the specific topics for standardisation. When consensus 

has been achieved ISO has an organisation that is better suited to disseminate this information to 

potential users than the scientific community in itself has. In fact dissemination goes on already in 

the production process (by inclusion of users in the international and national processes). ISO thus 

has a role in the production of knowledge. It should be remembered though, that the knowledge 
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agenda set by ISO is a result of a certain process and framing more narrow than the scientific 

environment otherwise is subject to. Even if research funders of course also frame the research there 

is a much larger manifold in research generally than is captured by ISO.  

All in all there are great challenges with making standards with the current level of knowledge in the 

nanoscience and nanotechnology field. This amounts to a problem with actually producing normative 

documents. It is also a challenge with regard to how the output will be received; there is a risk that 

the output will be controversial and that its scientific quality will be criticised. This will also be a risk 

to the standards’ perceived legitimacy and their adoption. In order to reduce this risk a possible 

strategy would be to embed the TC 229 work even more deeply in a comprehensive scientific 

discourse. However, this may have such a big impact on efficiency that TC 229 will lose its 

momentum and the participants’ willingness to invest the necessary amount of time may be 

reduced.  

As more and more substantial standards are produced it will be possible for the wider scientific 

community to assess the scientific quality of the standards. Until then a judgement on the scientific 

quality and legitimacy must be put on hold. As with wider societal legitimacy, the scientific legitimacy 

can so far only be assessed by looking at what experts take part in the processes; their academic 

background, their areas of expertise, their current affiliation, etc. It is outside the scope of this 

project to do such an assessment. However, it would be important for a follow-up project. 

3.5.4. Efficiency and transparency 

There are two more issues that should be mentioned with regard to legitimacy. 

Firstly, efficiency is a challenge for TC 229, as for ISO in general. This is also a problem related to 

governance. There is a need to develop standards quite speedily, which has several causes: 

- The more time that goes by, the more nanotechnology applications are on the market. There 

is a need to have a scientific framework for HES research in place, as well as guidelines for 

labeling, etc.  

- ISO competes in a market where its expediency in creating standards is important. Apparent, 

in a view championed by e.g. the US, ISO’s justification lies in its efficiency in producing 

standards. Europe, on the other hand, stresses participation and due process. In any way, 

efficiency is necessary in order to be a legitimate player on the market and in order for the 

participants to find it worthwhile their time to take part.   

A very widely set up process may be a hindrance to efficiency.36 If the process is too comprehensive it 

may never be possible to agree on any standards. On the other hand, if there is no basis for real 

consensus, then perhaps one should not make the effort. Another hindrance to efficiency is that 

member countries find it important to evaluate the possible legal and industrial consequences of 

propositions. This assessment takes time, in addition to the scientific discussions. Finally, people 

within standardisation organisations also report that participants may deliberately delay the process 

in order to avoid the production of undesired recommendations.  

The final procedural challenge to be addressed here is transparency. Transparency is a challenge 

from a governance point of view and with regard to legitimacy. However, it is seems that ISO is 
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outcome by the given time frame. 
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somewhat ambivalent on the issue of transparency. Firstly, it appears that there are national 

differences to the extent that the national standardisation bodies publish drafts on their public 

websites. Secondly, it appears that ISO sees it as necessary to balance transparency with the need for 

creating a protected space where the experts may work in peace. The latter need has perhaps been 

given more weight than the former. It is also a concern for ISO that the processes will be even less 

efficient if the public engages too much in them. The view of these authors is that the transparency 

of TC 229 is not good enough. Standards submitted for hearing can be accessed on the internet, but 

to our knowledge there is in general little effort put into informing about this. It is also difficult to get 

information about the participants in the working groups and their institutional relation. It is 

therefore difficult to determine the real quality control and broad, inter-disciplinary participation in 

the development of the standards, i.e. the input and throughput legitimacy. 

Access to documents is also hard. In principle, one should be able to access documents from the TC 

229 by becoming a member of a mirror committee. However, firstly, it should be noted that some 

experience difficulties in becoming member of their mirror committees. Secondly: as a member you 

do not access all the documents; only the ones for the working group of which you are registered as 

a member. Moreover, many important discussions will never have been documented. Finally: once 

you become a member of the committee, you are no longer a member of the general public. This 

means that there is very limited public accessibility to the work in TC 229. 

If output legitimacy is hard to assess because of its high level of scientific complexity (and also 

because there is still little output at this early stage) and input and throughput legitimacy is hard to 

assess due to limited transparency, the legitimacy of the work in TC 229 may be at risk. If this is true 

the question is what ISO and the national member bodies can do about this.  

3.6. TC 229 solution: task groups on sustainability and consumer & 

societal dimensions 
TC 229 is aware of the legitimacy and quality problems presented above, and they have taken 

measures to respond to these challenges. Among the most important responses is the task group on 

sustainability and the task group on consumer and societal dimensions. These task groups will not 

issue their own standards as additions, but may issue guidelines. However, their main intention is to 

advise the TC 229 and other TCs. 

Task Group on Consumer and Societal Dimensions of Nanotechnologies 

According to the draft Terms of Reference and Proposed Plan of Action this group will advise the TC 

on subtopics including37: 

- Priorities for standards development 

- Promotion of TC 229 standards and informational outputs to end users and other 

relevant communities in collaboration with appropriate partners, e.g. UNESCO 

- Ensuring that TC 299 has mechanisms for receiving input from relevant consumer 

and other societal communities 

- Identification of topics on which to liaise with other relevant standardization 

committees 

The group’s action plan includes e.g.: 
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- Identifying issues in the nanotechnology community regarding consumer and societal 

dimensions that the TC should address 

- Assessing the potential contributions of nanotechnology standards to human health, 

environment and privacy, and make recommendations to the TC for how standards 

in those areas could be useful 

o For example, industry policies for adequate customer expertise as a part of 

product stewardship (responsible care concepts) 

- Establishing an appropriate process for how the TG will report to the TC (for example 

use ISO consumer policy committee reporting approach to the ISO Technical 

Management Board as a model) 

Moreover, the group intends to explore e.g.: 

- The need to improve upstream engagement and public participation in the decision 

making process on directions of technology development, gaining and maintaining 

public trust and confidence – and then validate that these tasks are within the scope 

of TC 229. 

- The need for a TC229 committee that examines the ethics of new work item 

proposals 

- How to highlight the existing transparency of standards development process 

In the work group action plan they intend e.g. to:  

- Survey the national member bodies of the TC 229 concerning which national and 

international consumer groups and NGOs are participating (in cooperation with 

COPOLCO) 

- Survey other TCs to assess how consumer and societal dimensions of 

nanotechnologies may be involved in their efforts 

- Ask national member bodies to elaborate on their individual national concerns in the 

consumer and societal arena 

- Determine the consumer and societal dimensions associated with the committee’s 

existing program of work 

- Survey the ongoing work items of the TC for potential positive and negative impacts 

on consumer and societal impacts of the work item 

- Propose to the TC that an amendment to the New Work Item Proposal form be made 

that clarifies the requests for information on the societal, consumer and ethical 

impacts of the work proposed 

- Recommend to ISO and IEC, e.g. COPOLCO, COPANT, APEC, to convene a meeting on 

the standardization impacts related to the consumer and societal dimensions of 

nanotechnology 

- Foster the establishment of mechanisms to ensure that TC229 receives input from 

relevant consumer and societal groups and communities 

As we see this task group responds to many of the procedural issues pointed out above, but 

transparency and questions of scientific knowledge and uncertainty do not seem to be adequately 

considered. Although there have been quite ambitious plans for this task group, and there have been 

several volunteers for carrying out different tasks, there has been made little progress. The reason is 
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apparently the workload of the current leader. There is at the moment a call for a new leader for the 

task group. 

Task Group on Nanotechnologies and Sustainability 

In this task group their definition of ‘sustainability’ is derived from the Brundtland commission: 

‘meeting the needs of the present generation without compromising the ability of future generations 

to meet their own needs’. The group stresses the ecological perspective (i.e. that it is not only impact 

on humans that is important) and comment that their work possibly should be renamed ‘Ecologically 

Sustainable Development’. They do not want to develop separate guidelines for sustainable 

nanotechnology, but want to supply input to TC229 about sustainability issues, and to other technical 

committees in order for nanotechnology to be considered during the drafting of their standards.  

The group will advise the Technical Committee, e.g.:  

- to include sustainability as a strategic priority for TC229.  

- About how standards might contribute to the successful implementation of 

sustainability solutions 

- On sustainability issues associated with the committee’s existing program of work 

and how these might best be resolved 

- Opportunities for collaboration in the area with other standardization committees 

with an interest in sustainability 

They reported committing to the following responsibilities:  

- TC should make it a priority to involve developing nations in the standards process. 

- TC should assist the national bodies in involving stakeholders. 

- TC should promote Task Group’s activities to National Bodies. 

In addition it is noted that there is reluctance/non-involvement of some industry sectors/NGOs/the 

public about participating in the international standards process. 

In the ISO TC 229 meeting in Seattle in June 2009 this task group identified three important subsets 

of sustainability: 

a) Nanotechnologies for sustainable development 

b) Life Cycle Assessment 

c) Social Responsibility 

With regard to a): The group considers nanotechnology as an ‘enabler for sustainable development 

rather than leading to revolutionary products only’. It can contribute to making products that have 

more desirable traits, like energy efficiency, low carbon footprint, degradability, etc. Nanotechnology 

will therefore influence the lifecycle analysis of other products. The task group reports that 

nanotechnology is a key enabler for sustainable information technology, energy technology (solar 

cells, hydrogen storage, fuel cells, etc.), water cleaning, air quality enhancement, environmental 

protection, health maintenance and sustainable agriculture.  

With regard to LCA (b)) the group’s work was to build upon ISO 14 000 Environmental management 

systems, including its guidance on Life Cycle Analysis (ISO 14 044). Among the challenges of 

performing LCA on nanotechnology the task group identifies (with reference to Wordak et al. 2008) 

limited HSE info, no single index of toxicity, nanotechnology nomenclature evolving, high 

environmental transportability and dispersion, difficulties in monitoring in real time and that the 
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technology may affect systems different than that studied. They also point out that there are no 

Technical Committees in the ISO system dealing with transportability by air or water of manufactured 

nanomaterials. In addition to recommending the TC to take these issues into account, they also 

recommend that the TC should consider global/cross border issues e.g. manufacturers’ responsibility 

and disposal. 

With regard to c) social responsibility the group refered to the coming ISO 26 000 on Social 

Responsibility. With regard to nanotechnology they note that a main challenge is to communicate 

the scientific issues to the public and consumers.  

In the Tel Aviv meeting it was decided that social responsibility would be left to the group on 

consumer and societal issues, and that LCA primarily would be the topic for working group 3. 

Because of problems with the electronic infrastructure there were no discussions including the full 

group between the meetings. Our experience is thus that progress is slow also in this group.  

3.6.1. How ethics has been taken into account so far  

One of the original research questions in this project was how ethics has been taken into account so 

far in the ISO nanotechnology standardisation efforts. Ethical issues have been included in TC 229 

work primarily through the establishment of the two above-mentioned task groups. The researchers 

in this project have been members of both groups. Our impression is that although the members of 

the groups have been engaged in ethical issues, the groups have had little (if any) impact in the 

technical committee to date. The productive work in TC 229 takes place in the working groups. The 

strategic decisions are made in the Chairman’s Advisory Group (CAG), and in the working groups. 

Outsourcing ethics to task groups on the side of the productive work groups is unfortunately not an 

uncommon way to organise the ethical initiative in an organisation. But if ethics is to be taken 

seriously and be integrated into an organisation, a more broad scoped strategy must be applied.  

The two task groups have several items on their work agenda, for instance communicating with the 

national member bodies and other technical committees about their stakeholder involvement and 

communication efforts. In addition, two specific initiatives should be mentioned that concern this 

project. Firstly, the project team members, together with Francoise Roure and Aurélie Delamarle, 

have developed a draft document to advise TC 229 on how to carry out ethical evaluations of their 

work in nanotechnology. This document will be the product of the TC 229 Task Group on Consumer 

and Societal Dimensions, and as such formally anchored in the processes of TC 229. In this document 

(which is still under discussion in the Task Group and as such not finalised) the following principles 

for evaluation are recommended:  

Procedural issues: 

1. Have stakeholders been included in the planning and development processes in the 
work/work items? 

2. How is input from non-participating stakeholder groups and/or concerned citizens ensured? 
3. Is there a monitoring plan?  
4. Are there plans for a stakeholder evaluation group that will evaluate the work along the 

way? 
Substantive issues: 

5. How does the work address potential positive and negative effects on the environment, to 
workers or other exposed parties, and/or to consumers? (This must include addressing the 
systemic nature of nanotechnology induced changes and taking into consideration possible 
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long term effects, accumulation and bioaccumulation.) 
6. How does the work contribute to reducing uncertainties regarding nanotechnology products 

and processes?  
7. How will the work (eventually) impact sustainable resource use?   
8. How will the work contribute to increasing consumers’ ability to make informed choices? 
9. May the work (eventually) contribute to violating personal privacy or integrity? 
10. Will it affect gender inequalities? 
11. Will it affect inequalities between developing and developed countries? 
12. Who are the main beneficiaries of this work?  

 

It is recommended that the evaluation is carried out by a TC sub-committee consisting of broad 

expertise. However, the organising of such an assessment must be subject to more discussion, also 

within the TC board, and specific advice on this issue is therefore premature. This initiative may have 

potential for integrating ethical reflection in a larger part of the organisation, and make more 

participants aware of the ethical issues surrounding nanotechnology standardisation. However, this 

presupposes that this ethical evaluation is adequately promoted in the organisation and that it is 

supported by adequately authoritative people in the organisation. Introducing such a checklist may 

also involve some new routines in the TC, where more interaction will take place between the Task 

Group for Consumer and Societal Dimensions (and possibly also the Task Group for Sustainability) 

and the CAG and working groups.    

Secondly, it is relevant to mention that a joint workshop is planned with the IEC (International 

Electrotechnical Commission) for 2012, where the issue is standardisation impacts related to the 

consumer and societal dimensions of nanotechnology and the relation between standardisation 

organisations and Consumer and Social Organisations (CSOs). It is to be hoped that these two 

activities will be taken seriously and that progress will be ensured in all the groups’ activities.  

3.7. ISO 26 000 on Social Responsibility 
So far we have discussed ISO’s nanotechnology initiative in order to determine its potential for taking 

a role in nanotechnology governance. We have seen that although there are great hopes for what 

ISO can do with voluntary standards in the area, there are a number of pitfalls and lacunas that make 

nanotechnology standardisation difficult in practice and that may put its scientific and public 

legitimacy at risk. This is not surprising, since everyone is struggling with developing adequate 

nanotechnology governance measures and adequate scientific frameworks. We shall now inquire 

into other parts of ISO which might provide resources for nanotechnology governance. These will not 

be able to assist in developing the scientific basis for nanotechnology, but may be able to assist in 

governance at a different level.  

Two of ISO’s most prominent achievements the last twenty years were the two management system 

standards: ISO 9 000 Quality and ISO 14 000 Environment. These standards may also contribute to a 

safe and socially robust development of nanotechnology because they give overall frameworks for 

corporations to improve their operations. Murphy and Yates (2009) say: ‘”Quality management” 

standards are supposed to improve all of an organization’s processes so that, over time, all of the 

features of all its products will improve. Effective environmental standards, labor standards, and 

human rights standards push firms toward different overall business strategies, strategies that – 

again – enhance conditions that many people consider to be socially desirable overall.’ (p. 69). 

However, instead of studying ISO 9 000 and 14 000 in detail, we will focus on the new ISO standard 
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on social responsibility, that includes much from both 9 000 and 14 000, but is even more ambitious 

in its goals.  

ISO’s standard on social responsibility (ISO 26 000)38 will be published in December 2010. Any 

organisation that follows this standard will be obliged to take into consideration ethical aspects. Even 

if the standard still is not formally published, many companies and organisations are already 

implementing the draft standard. Widespread use of ISO 26 000 would be an important way to shape 

nanotechnology industry in a socially robust and responsible way. With this focus more of the 

responsibility for a socially robust and ethically acceptable nanotechnology development is accorded 

the nanotechnology corporations themselves. We shall look more closely at ISO 26 000 to determine 

what potential for governance it contains. 

ISO 26 000 is a guidance document, and not a certifiable standard. As such it differs from the 

alternative standard on social accountability (SA 8 000), but is equal to the UN’s Global Compact. It 

can be used by all kinds of organisations – public and private, small, medium sized and large - and it is 

a framework that can be adapted to the context and needs of the organisation. It consists of 7 basic 

principles of social responsibility: accountability, transparency, ethical behaviour, respect for 

stakeholder interests, respect for the rule of law, respect for international norms of behaviour and 

respect for human rights.  

When using ISO 26 000 organisations need in addition to analyse its activities with respect to seven 

core subjects: organisational governance, human rights, labour practices, the environment, fair 

operating practices, consumer issues and community involvement and development. The 

corporation is to involve key stakeholders in the assessment of what specific issues are relevant 

related to these core subjects, and what issues the organisation should prioritise to improve. Ideally 

there is an annual audit of the organisation’s performance on these issues, and a review and 

adjustment of specific social responsibility goals of the organisation.  

As we see, all ethical concerns related to nanotechnology can be addressed through ISO 26 000, as 

long as there are stakeholders putting them forward. Even upstream questions of how this company 

and its products contribute to society can be brought up for discussion, and companies that are 

committed to being socially responsible may indeed by influenced by such discussions. On the other 

hand, companies that are not committed to that extent may pick their relevant stakeholder 

representatives carefully, avoiding those that pose too many hard questions. Perhaps this can be 

counteracted by making it public what organisations are carrying out ISO 26 000 processes, so that 

interested parties can approach the organisations without invitation. 

In our context the process of developing ISO 26 000 is of interest. Anders Sköld (former director at 

the Swedish Standards Institute and involved in the work of ISO 26 000 from the start) presented at 

the project workshop the procedural challenges the ISO 26 000 secretariat had faced. The secretariat 

was of the opinion that ISO rules of participation had to be changed for this particular work. Because 

the topic was social responsibility there had to be broader requirements for stakeholder participation 

than in other standardisation projects, especially from developing countries. After long negotiations 

with ISO the working group for ISO 26 000 managed to establish unique guidelines for participation in 

the development of this standard. A standard for social responsibility advocating stakeholder 

involvement could only achieve sufficient stakeholder legitimacy if theses stakeholders indeed were 
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included in the development. The rules for ISO 26 000 allowed 6 experts per country and these 

should be representatives from industry, labour organisations, consumer organisations, other NGOs, 

governments and others (service, research, consultants, etc.). The purpose was to achieve balanced 

participation and avoid that industry were over-represented. From the international liaison 

organisations two experts and two observers were allowed. All in all there were 92 countries 

represented, 631 nominated experts and 42 liaison organisations. They also twinned all functions in 

order to help developing countries to take a more active part. The twinning involved that in all 

functions were included a representative from a developed and a representative from a developing 

country. An example of such twinning is that the leadership is shared by Brazil and Sweden.  

In addition to these structural means ISO 26 000 established a fund to support participation by the 

poorest countries. The result was that ISO 26 000 as the first ISO initiative ever had an overweight of 

representatives from developing countries. During the development of the standard 99 ISO member 

countries and 42 public and private sector organisations have been involved; altogether thousands of 

people have read and commented upon the drafts. Central documents were translated into seven 

different languages that ensured that 80 % of the world population was able to read the documents 

and relate to the initiative. Some argue that the work in ISO 26 000 should pave the way for a new 

thinking in ISO in general about possibilities for balanced representation in standardisation. Others 

are of the opinion that ISO 26 000 was a unique initiative and that such measures are not appropriate 

for other areas of standardisation.   

ISO 26 000 has been met with some criticism. Murphy and Yates (2009) notes that the fact that ISO 

26 000 is not certifiable makes it possible for companies to use it dishonestly. This is true, but one 

must expect that a flora of consultants reviewing companies’ ISO 26 000 work will crop up. They will 

not be able to provide certificates, but they will be able to do a 3rd party evaluation, which can serve 

as documentation for the company. It is important, if ISO 26 000, is to have an effect, that customers, 

authorities and other stakeholders demand documentation on the companies’ ISO 26 000 work and 

performance, and not only accept their claims to this in their PR material. Murphy and Yates suggest 

that there is a hope of transforming ISO 26 000 into a certifiable standard when it has been more 

established. Moreover, ISO 26 000 has already (before being published) been used as a basis for 

national standards that are certifiable (for instance in Denmark, Portugal and Mexico).   

Another criticism is voiced by Schwartz and Tilling (2009), who claim that social responsibility 

standards (in a similar way as the environmental management standard ISO 14 000) may have the 

effect of making social responsibility a bureaucratic exercise rather than prompting fundamental 

change in the organisation’s worldview. They claim that a company may perform well according to 

the standard even if no change has occurred. Moreover, they claim that ‘*a+ risk, rarely discussed, in 

what the standardization of CSR actually does to promote sustainability can be identified: in defining 

sustainable development as inter-organizational, CSR standardization ignores the existence of 

socially and politically contested issues that challenge the structures of today’s society’ (p. 297). With 

regard to using ISO 26 000 in the context of nanotechnology it should be clear that this standard can 

never alone have responsibility for safe and socially robust development of nanotechnology. 

Regulatory mechanisms and other governance measures must also be in place. But it can possibly be 

an addition, inducing companies to realise that safe and socially robust development of 

nanotechnology is also their responsibility. Moral responsibility does not stop at what is written in 

legislation, and ISO 26 000 may help companies to take additional moral responsibility – in dialogue 

with their stakeholders. 
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3.8. Organisation and good governance  
In this section we will discuss some final issues with regard to the organisation of TC 229 and ISO. We 

will start with applying some general governance principles to the TC, then discuss strengths and 

weaknesses related to ISO’s industrial mandate, and finally enquire about possible organisational 

adjustments in ISO.  

3.8.1. Good governance of TC 229 

From a governance point of view it is not only interesting to look at ISO’s contribution, but also look 

at how the principles of governance may be applied to TC 229 itself. We have already discussed 

legitimacy issues which most often form part of governance principles, but as a summary we can 

assess TC 229 from a broader governance scope. One can assess the work of TC 229 from a 

governance point of view by different means, the most relevant are the EC governance principles, 

the EC Code of Conduct and ISO 26 000. As we have seen, the European governance principles are 

openness, participation, accountability, effectiveness and coherence. As a nanosciences and 

nanotechnology actor in Europe the EC Code of Conduct applies to the work of TC 229. The EC Code 

of Conduct consists of the following principles: meaning, sustainability, precaution, inclusiveness, 

excellence, innovation and accountability. As any kind of organisation ISO 26 000 applies also to TC 

229. ISO 26 000 has seven principles basic principles of social responsibility: accountability, 

transparency, ethical behaviour, respect for stakeholder interests, respect for the rule of law, respect 

for international norms of behaviour and respect for human rights. In addition, ISO has its own code 

of ethics and standards for standardisation work. This code states, among other things, that ISO 

members shall ensure fair and responsive application of the principles of due process, transparency, 

openness, impartiality and voluntary nature of standardisation, by 

- Organising national input in a timely and effective manner, taking into account all 

relevant interests at national level 

- Taking appropriate measures to facilitate the participation of consumers and other 

affected parties from civil society, SMEs and public authorities.  

We shall now briefly apply these codes to TC 229. Although their missions are somewhat different, 

several principles are found in all four frameworks. 

Below the principles from the four frameworks are synthesised and we have commented very briefly 

on how they apply to ISO TC 229: 

Openness/transparency: As we have seen there are shortcomings in the transparency of the TC 229. 

Participation/inclusiveness/respect for stakeholder interests: We have seen that there are 

problems with ensuring broad participation. 

Accountability: Being accountable means that stakeholders can hold TC 229 responsible if its work 

has unwanted consequences. Minimally, they should be able to hold TC 229 accountable for 

following ISO’s code of ethics, and other formal procedures. However, the question of who is 

responsible is somewhat problematic: is it ISO, the at any given time sitting secretariat or chairman, 

the secretariat or chairman at the time its accountability is tried, the participants in the working 

group, or the participants of the member countries’ mirror committees? In some sense it is true that 

when all have responsibility, no one does.   

Effectiveness: This has been discussed earlier under the term efficiency. In some way, TC 229 is too 

efficient (as there may be a need to leave the scientific discussions open for some more time). In 
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another way, TC 229 is not efficient enough (as the publishing of normative documents takes much 

time). 

Coherence: TC 229 should be coherent with the rest of ISO, for instance ISO 26 000. As we see it is 

challenging also for ISO to live up to its own standards. 

Meaning: This means that the work should be meaningful to people. In theory, the quest of TC 229 is 

meaningful. However, it remains to be seen how meaningful the results will be. 

Sustainability: TC 229 has the intention of contributing to sustainability.  

Precaution: TC 229 acknowledges the precautionary principle in theory. There is a discussion about 

whether TC 229 supports commercialisation of a technology were the uncertainties are so great that 

progress should be slowed down, rather than speeded up. 

Excellence: Several stakeholders claim that TC 229 is not able to work according to its ideals. 

Innovation: TC 229 stimulates innovation. 

Ethical behaviour, respect for the rule of law, respect for international norms of behaviour and 

respect for human rights: There is no reason to suspect that TC 229 is not working according to the 

law and shared moral norms in society. 

Voluntariness: As we have seen there are severe limits to the voluntariness of ISO’s standards. 

Impartiality: It is hard to assess the impartiality of the standardising project as there is limited 

transparency and there are few published documents. 

This tentative assessment seems to indicate that the current organising of TC 229 does not hold up 

with regard to its grand societal ambitions. The conclusion in this project is that ISO should critically 

reflect on the need to change its procedures, or otherwise state more modest goals.  

3.8.2. ISO and business: strengths and weaknesses 

ISO standards are directed towards facilitating business. In the nanotechnology field much of the 

activities are decisions made by businesses. A European Commission report shows the following 

amount of private and public R & D funding of nanotechnology (in million €): 

 Federal/EC States  Private 

Europe  370 990 580 

US 910 333 1700 

Japan  NA 750 1540 

Others NA 500 370 

Total 1280 2543 4190 

European Commission 2005a 

These number show that there is slightly more private than public funding of research and 

development work on nanotechnology. Arguably, many of the European Commission governance 

activities do not reach the corporations, other than perhaps the public relations officer. ISO 

standards are familiar to businesses and have the potential of becoming expectations from the 

market or regulators and may therefore be taken more seriously by the private actors compared to 
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various participatory processes. This is an important strength of the ISO initiatives. The other side of 

the coin is that standards already are biased to the benefit of industry. As we saw from the quote in 

chapter 1 this seems to be indicated in the business plan of ISO TC 229. Moreover, it is stated in the 

business plan that:  

The foremost aim of international standardization is to facilitate the 

exchange of goods and services through the elimination of technical 

barriers to trade. [...] Many of the documents produced by ISO/TC229 will 

be anticipatory (developed ahead of the technology that act as “change 

agents” and guide the market) as nanotechnology is still in the early 

stages of development and evolution. [...] The implementation of 

anticipatory standards for nanotechnology will accelerate the adoption of 

nanotechnology-based products, particularly by identifying standard 

measurement and characterisation methodologies for nanomaterials and 

nanodevices. 

Admittedly, in the business plan of ISO TC 229 it also says that the TC will, in accordance with ISO’s 

strategic plan for 2005 to 2010, develop robust standards and other deliverables relevant to 

nanotechnologies that will: 

- Support the sustainable and responsible development and global dissemination of 

these emerging technologies; [...] 

- Support improvement in quality, safety, security, consumer and environmental 

protection, together with the rational use of natural resources in the context of 

nanotechnologies; 

- Promote good practice in the production, use and disposal of nanomaterials, 

nanotechnology products and nanotechnology enabled systems and products. 

This shows that there are other goals than enhancement of trade. The question is to what extent 

these other goals are given priority. After all, as participating national member bodies get revenue 

from selling standards, the standards will first and foremost need to be relevant to potential users. 

This will be a reason for not prioritising to make standards with a focus that is relevant to only few 

users, or users without resources, for instance topics of special relevance for marginalised people in 

developing countries (water purification was mentioned as an example by one of the workshop 

participants). And as we have seen, there is also a danger that the goal of fast enhancement of 

commercialisation leads to too speedy production of standards.  

If we return to Wynne, upstream engagement and critically assessing societal goals (from chapter 2), 

it is clear that ISO does not encourage these kinds of reflections. TC 229 are in fact making upstream 

decisions (e.g. about terminology) that may have far reaching effects, but there is no broad upstream 

discussion about these. For instance, there is no room for the anti-growth movement in ISO, except 

perhaps if they simply point out marginal problems that can be handled within the capitalist logic. On 

the other hand, one may argue that as we do live in a capitalist world, we should try and work with 

the existing institutions, rather than keeping our hands clean and criticising the institution from the 

side, having no impact on the situation at all. This is the approach of the current project. But it should 

be acknowledged that TC 229 contributes to a development that many people do not know if they 

want. Especially since ISO intervenes in such an early phase in the technology development they have 
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a responsibility for reflecting upon the consequences of their standardising activity. They may benefit 

by using an ethical framework – like a variant of the ethical criteria mentioned above – for this 

reflection.  

3.8.3. Changing ISO? 

The last couple of decennia ISO has taken on a new role. Whereas earlier ISO published mostly 

technical specifications aimed at creating common ground for trade, it has today broader societal 

goals. This development has been gradual, but, according to Murphy and Yates, ISO 14 000 was a 

milestone. The goal for this standard is sustainable development. ISO Secretary-General Alan Bryden 

is quoted in ISO Management Systems: “In a decade, ISO 14 001 has become a globally relevant tool 

for managing the environmental impact of human activities. At the same time, ISO International 

Standards as a whole constitute a toolbox not only for the environmental integrity of the planet, but 

also for economic growth and social equity – in other words, for all three dimensions of sustainable 

development.” (2007, p. 7) One may say that ISO 26 000 was a further development of this way of 

thinking.  

It is hard to see that it is possible to change vision like this without accompanying this with 

organisational changes. Ruwet 2009 claims about ISO: ‘While its international organization – 

structure and procedure for standard setting – hasn’t qualitatively changed since its creation in 1947, 

its orientation has integrated a global “organizational logic” with the expansion of standardization in 

new fields: information and communication technologies, but also sustainable development and 

services – and the evolution of the categories subject to standardization. Its procedure is now 

inappropriate for the development of these two new generations of standards.’ (p. 23). For a number 

of stakeholders, stakeholder involvement in the processes will be important for its perceived 

legitimacy in taking on societal issues like governance of emerging technologies. The call for 

increased stakeholder involvement may be called a call for democracy, even if this is a use of the 

word democracy that exceeds its application in a constitutional context. For ISO 26 000 the need for 

stakeholder legitimacy was so important that the procedures for producing the standards was 

changed in such a way as to strengthen transparency and participation. In the case of social 

responsibility this seemed necessary. But taking the potential impact of TC 229 into account there is 

possibly a need for such extended democracy also in TC 229.  Admittedly, many procedural 

improvements can be made within the existing organisation of ISO and standardisation work. Some 

of them are matters of commitment and leadership. However, issues like transparency and balanced 

participation may also require organisational changes. Anders Sköld mentioned in the project 

workshop that ISO 26 000 might be a driver for change in ISO. ISO’s response was to point out that 

ISO 26 000 was a special case. Because ISO 26 000 is only a working group and not a technical 

committee, special provisions could be made for this work. From our point of view, we believe that 

this formalistic response should not close this discussion. There is a need to reflect on what ethically 

relevant difference there is between ISO 26 000 and TC 229 that merits treating ISO 26 000 as a 

special case. 

The insights of Ruwet and Sköld point to the relations between governance, societal legitimacy and 

organisation. The right organising of ISO – and the national member bodies - can increase the societal 

legitimacy of its output which then may take the important role in governance of nanotechnology 

that UNESCO and others want it to have. However, changing ISO is not an easy task, as ISO is what 

Weick (1976) would call a ‘loosely coupled system’: much of the real work happens in the technical 

committees that are only loosely coupled to ISO as an institution. Admittedly, ISO has general guides 
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for standardisation work, which is to be followed by the technical committees and working groups, 

but ISO is not hands-on on the actual work going on. The culture and implicit norms developing in the 

technical committee are more invisible than the ISO guides, and therefore more difficult to change or 

influence. At the same time, ISO 26 000 shows that there is room for making procedural changes in 

at least part of the institution. So far ISO has attempted to keep such changes strictly contained in 

order not to affect the institution as a whole. However, ISO as an institution will also need to evolve 

and adapt as its place in society is changing. ISO is an interesting case study from an institutionalist 

point of view (e.g. Powell and DiMaggio 1991), where official ISO norms and TC culture have different 

functions with regard to, on the one hand, creating organisational legitimacy, and, on the other, 

contributing to efficient task solving. It is outside the scope of this report to study ISO from an 

institutionalist perspective, but this would be an interesting follow-up project. 

We support Wiebe Bijker, who suggested in the workshop that ISO should continue experimenting 

like it did with ISO 26 000, and continue the critical discussion on voluntariness and accountability. 

He pointed out that there is a need to strengthen the participation of marginalised people in 

developing countries on their own terms, recognising that they will not necessarily be involved by 

setting up national mirror committees in their countries. Another workshop participant noted that 

ISO has a responsibility to be continuously reflective, e.g. about how their universal standards can 

still give room for different local contexts (for instance in developing countries that lack the 

infrastructure for implementing the standards in the same way as Western countries are able to). 

This is a consequence of its claim to be global: if this is not to be interpreted as Western pro-

technology imperialism, it requires a fundamental reflexivity in the organisation. In the workshop it 

was even mentioned that maybe there is even room for a new concept of standards: an open source 

collective effort that never ends up in published standards to be sold, but is available for all to 

contribute to, improve and use. This is of course an option that would require great changes in the 

structure of ISO and national member bodies, and that therefore seems somewhat unlikely in the 

nearest future. But the critical reflection on new options should be there continuously. 
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4. Conclusions and recommendations 

In chapter 2 we looked at governance and presented some main strands of ELSA research. In chapter 

3 we investigated ISO’s committee on nanotechnology and its guidance on social responsibility. We 

discussed some procedural challenges in the way the work is carried out and what consequences 

these may have. We also showed how ISO responds to these and discussed strengths and 

weaknesses of the response. In this final chapter we summarise the discussions into some tentative 

conclusions. We suggest how to strengthen ISO’s work in the field of governance of nanotechnology 

and how other actors should relate to ISO’s work. This report is also intended as a dialogue with the 

Norwegian Research Council’s ELSA programme. The last sections thus positions the project in the 

ELSA context and suggests some directions for further research.      

4.1. The potential for governance through voluntary standards 
As we have seen, ISO can mainly have two roles in the governance of nanotechnology:  

a) Contributing to developing the scientific basis for nanosciences and nanotechnology, as well 

as a basis for regulation. 

b) Helping nanotech companies work actively with taking social responsibility, in cooperation 

with their stakeholders – considering a broader spectrum of ethical concerns 

It should be noted that these two functions are quite different. TC 229 standards are substantial in 

the sense that they provide the content for the users, while the ISO 26 000 guidance is only a 

framework where the users themselves provide the content. Of course, TC 229 standards like those 

on HES need to be applied by users in a way that require judgement, so in this sense the process 

does not stop at making the standard. But terminology standards will be more or less finished when 

published (except that they may be revised by ISO at a later stage). This means that the TC 229 

standards are much more of a final product than ISO 26 000 is. ISO 26 000 provides a process 

recommendation. This difference is important when judging their role in governance because much 

more responsibility lies on ISO with regard to the nanotechnology standards than to the social 

responsibility standard.  

It may be helpful to compare the three types of voluntary standards we have discussed in this report. 

Compared to the EC Code of Conduct ISO is more familiar to businesses, and may therefore have a 

larger impact on industry than the Code of Conduct will. The relation to commerce, the acceptance 

by WTO, etc. gives ISO a strength with regard to governance in this area. But this closeness is also 

one of the matters for concern: that it is too close to industry to really take the interests of the rest 

of society equally seriously. Compared to both ISO 26 000 and the EC Code of Conduct, TC 229 takes 

a much more prominent role in advancing science. However, the EC Code of Conduct raises much 

more overarching societal issues than what TC 229 does through its standards. ISO 26 000 and the 

Code of Conduct are both more explicitly ethical instruments, but the Code of Conduct is tailor made 

for nanotechnology in a way that makes it more substantial than ISO 26 000. ISO 26 000, on its side, 

may be more easily adapted by nanotechnology companies who want to demonstrate social 

responsibility in a wider sense than simply following the Code of Conduct. It therefore seems like 

these three governance means do not step into each others’ domains, but have complementary roles 

in governance. 

There seems to be a widespread belief that ISO can indeed play an important role in the governance 

of nanotechnology. This belief seems to be based on past merits of ISO and a belief in expert based 
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consensus and democracy as valuable working methods, but independent of an assessment of how 

the work is really carried out. Of course, ISO standards have been criticised before. For instance, ISO 

9 000 has been criticised on several points as being inferior to best practice (Murphy and Yates, 2009, 

p. 71). Still, it was perhaps the best compromise possible taking into account all member countries’ 

interests and stakes. But there must be a lower limit on how much compromise can be made before 

the quality of the standard is so low that it loses its legitimacy. Where that limit goes, is of course 

difficult to tell. But before recommending the standards there should be an independent assessment 

of them in order to make sure that the compromises have not compromised our best knowledge. 

This concern rests upon a conviction of the project team members that even expert knowledge 

involves stakes. As Friends of the Earth has shown, even determining what a nano particle is, involves 

value questions. Value questions arise also in seemingly purely technical areas and interests may play 

out in the discussions. When these issues are solved in negotiations, - especially in negotiations 

where technology promoters are strong, there may be compromises made that may not be optimal 

from a societal point of view.   

Time will show how well the output standards will be received by stakeholders and the scientific 

community. In the meantime decision makers should take a critical and realistic stance towards what 

can be achieved with voluntary standards. As we have seen above, one may distinguish between the 

legitimacy of the standardisation organisation and the legitimacy of the standards. ISO as an 

organisation seems to have a high degree of legitimacy. It is acknowledged by the WTO, the EU, etc. 

and its standards are used all over the world and have proved important over many years. Still, one 

may question the legitimacy of any particular series of standards. Getting legitimacy right was a 

crucial question for ISO 26 000, because social responsibility is such a sensitive issue, with normative 

dimensions and consequences for many different kinds of stakeholders. Nanotechnology is also a 

field where it has been difficult to agree – for instance on definitions and test methods. In other 

words, it is difficult to produce standards that will be accepted by all and thus be perceived as 

legitimate by all involved. Perhaps the reason why ISO believes it can facilitate such consensus is that 

its institutional legitimacy will bring legitimacy to its output. In other words: that their standards will 

be accepted because they are produced by ISO and not necessarily because of the quality of the 

standards themselves. It is our belief that the process leading to the standards is so complex and 

challenging that it would be unfortunate if the TC 229 standards were accepted without appropriate 

scrutiny. 

It should be noted, though, that all responsibility should not be put on ISO. The national 

standardisation bodies have at least as great responsibility for ensuring adequate participation in the 

standardisation work as ISO does centrally, and perhaps even more. This is a responsibility for both 

the secretary and the leader of the mirror committee. Experts come from national delegations. There 

must be cooperation between ISO and the national member bodies in order to strengthen 

participation and scientific input; by creating awareness and funding will among national authorities 

and awareness and interest among relevant national experts and stakeholders. With regard to 

transparency, the national member bodies are constrained by ISO rules and directives. Increasing 

transparency is therefore primarily an ISO responsibility.  

The strength of ISO is that it is a global venture. Nanotechnology is also a global industry and it is in 

practice difficult to operate with national standards. Moreover, the WTO may consider specific 

national regulation as a technical barrier trade. Nations will avoid accusations from the WTO by 

adopting ISO standards. ISO standards are therefore in practice less voluntary than what is 
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communicated by ISO. If this is true the impact of the work of TC 229 is in fact substantial, and the 

quality of the standards then becomes an important issue. This implies initiating a debate nationally 

and in ISO about the organisation of the standardisation work, about incentive structures, about 

communication and awareness issues, and about funding. 

Still, there are two fundamental objections that remain with regard to making standards in 

nanotechnology at all. The first objection to the whole initiative of making nanotechnology standards 

is that it conceals the fact that this is an area of so much uncertainty that risk assessment is entirely 

unsuitable. We have not taken a stance on the validity of this point, but we still want to note it. The 

second objection is that there is a risk that a strategy stressing voluntary standards will undermine 

the pressure for making enforceable legislation. It is important that voluntary standards are used in 

an appropriate legislative context.  

We believe it should also be asked whether ISO is the right organisation to take on such an important 

and hard scientific task as making a scientific basis for the development of nanosciences and 

nanotechnology. In other fields the scientific communities do this themselves through conferences, 

journals, etc. This allows the process to progress in due course, and it limits commercial and legal 

concerns to influence on the scientific argumentation. ISO may be more efficient in undertaking such 

a task, but this may be at the expense of scientific quality. The strength of ISO in this context lies in 

its involvement of stakeholders, and its closeness to users, which facilitates dissemination and 

uptake of knowledge.  

We take the position that ISO standards may contribute positively to governance of nanotechnology. 

However, there should be a clearer link between TC 229 and ISO 26 000. TC 229 should strive to fulfil 

the principles in ISO 26 000. Moreover, all HES and product related TC 229 standards should refer to 

ISO 26 000. Uncertainties and value choices must be clearly communicated in all published 

documents. 

Moreover, we would like to suggest the following:  

 ISO should take a more proactive stance with regard to making organisational 

changes necessary for the societal role they are now taking, for instance with regard 

to governance of emerging technologies. 

 TC 229 should make relevant uncertainties and value choices transparent to 

stakeholders and the public.  

 The TC 229 Task Group on Sustainability and Task Group on Consumer and Societal 

Dimensions seem to have well justified agendas. However, their work should be 

prioritised more highly and the TC should make sure there is better progress in the 

task groups. There is a risk that the task groups will be seen as pure window dressing 

if they do not create any results or have visible impact on the TC and CAG. 

 The Task Group on Sustainability should address uncertainty issues to a greater 

extent than what they currently do. The Task Group on Consumer and Societal 

Dimensions should include transparency as a more important focus area. 

 There should be much more interaction between the task groups and the CAG and 

the working groups in order to ensure that ethics is not outsourced, but will be 

integrated in the discussion in the whole organisation. The document on ethical 

criteria described above should be disseminated widely in the organisation in order 



62  

to foster awareness. This should also include the members of the national mirror 

committees.  

 With regard to ISO 26 000 it is our belief that this standard should be certifiable. We 

are aware that this was not feasible at the moment, but we support future initiatives 

to achieve this.  

4.2. The potential for an ethics standard in nanotechnology 
One of the research questions of the project was to determine the potential for developing a 

standard on nanotechnology ethics.  

Firstly, it should be noted that there seems indeed to be a potential for using standards as an ethical 

tool in general. Evidence for this claim is the broad support that the new standard for social 

responsibility (ISO 26 000) has gathered. As we saw, this standard is not a traditional certifiable 

standard, but a voluntary guidance document to assist private and public organisations in their social 

responsibility work. In this respect it is similar to other forms of principle based ethics, such as ethical 

guidelines or codes of conducts. Such approaches to practical ethics in general have achieved 

increased popularity the last decades, and have been particularly central in biomedical ethics 

through the classic by Beauchamp and Childress (2007).   

Also in ISO there is acknowledgement of the usefulness of codes or guidelines for ethics. ISO has its 

own Code of Ethics (http://www.iso.org/iso/about/iso_strategy_and_policies.htm). In TC 229 Task 

Group on Consumer and Societal Dimensions work has been initiated to produce a checklist for 

carrying out an ethical evaluation of ongoing and upcoming work. This checklist includes items 

concerning the possible consequences not only of standardising, but seeing the standards in a larger 

societal context of legitimising and warranting nanotechnology and products containing nano 

materials. This checklist will be tailor made for internal ISO work and is not meant as a checklist for 

ethical evaluation of nanotechnology in general. The Task Group on Consumer and Societal 

Dimensions has also mentioned an intention to advise the TC on what potential contribution 

nanotechnology standards may have to human health, environment and privacy, and make 

recommendations for how standards in those areas may be useful. They mention as an example the 

American Chemistry Council’s Responsible Care code that stresses industry’s responsibility for 

ensuring customer expertise. It is not clear what this intention might imply, whether it would imply 

making separate standards within the TC for e.g responsible care in nanotechnology, or if it only 

implies recommending responsible care as a part of a product standard. In any case this indicates 

that there is interest in the TC 229 for considering more ethically oriented standards. However, such 

initiatives will likely not be considered until more ground is covered. Moreover, that it has been 

mentioned does not mean that there will be general accept for it. Finally, a responsible care standard 

would only include some ethical concerns; it would not be a comprehensive ethics standard. This is 

not necessarily a problem as long as this is acknowledged and other ethical instruments are 

recommended in addition. In any case, these three examples indicate that ISO – unsurprisingly – take 

an interest in principled approaches to ethics. 

A current nano ethics standard is the EC Code of Conduct. This provides a normative foundation for 

nano science and technology development. The development of a code of conduct does not in itself 

guarantee that it will have any impact, but indicates that a principled approach currently is seen as 

http://www.iso.org/iso/about/iso_strategy_and_policies.htm
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appropriate.39 An option would perhaps be to transfer the EC Code of Conduct into an ISO context. 

However, we believe this will be difficult given that it was a tough job to achieve consensus on the 

Code of Conduct even in Europe (cf. von Schomberg at the project workshop). ISO standards are 

made in a value context even broader than the EC and it would probably be difficult to get a critical 

mass of ISO member countries to agree on such a standard. Moreover, it is hard to see that ISO 

would identify sufficient demand for something like a nanoethics standard to initiate work in this 

area. At this point in time, public authorities are first and foremost struggling with developing 

appropriate risk management schemes for nanotechnology, and there is not sufficient public concern 

to indicate a need – and a market - for standardising any further ethical evaluations.40  

If there was a demand for a comprehensive nanoethics standard the most reasonable location for 

such work would probably be connected to the ISO 26 000 work. The reason is that nanotechnology 

ethics are broader issues than simply nanotechnology, and belongs in a governance debate rather 

than in a technical discussion. This work could therefore not take place in TC 229, as this committee 

consist of technical experts with a background from the natural sciences and does not contain 

sufficient expertise in ethics or other humanistic or social sciences disciplines. However, 

representatives from TC 229 should be included in such work, if it was to be initiated. 

One might imagine that ISO 26 000 could be operationalised for nanotech industries specifically, and 

that nanotech industry would be interested in this in order to show responsibility and avoid public 

concerns regarding their products. This is not unreasonable, and may in fact happen. However, there 

is no evidence that ISO intends to do such kind of work. As ISO 26 000 differs from other ISO 

standardisation by not being carried out in a technical committee, the work with ISO 26 000 is to be 

considered more as a project than as a part of a general working program in a continuous technical 

committee. Even if this WG will persist in order to revise the standard in time, there are to our 

knowledge no plans for initiating new work, for instance on adapting the guidance to specific 

industries. However, it is expected that ISO 26 000 will be accompanied with a large number of 

manuals, check lists, guides, etc. produced by independent organisations or consultants. In this 

context an operationalisation of ISO 26 000 for nanotech industry is conceivable. However, this will 

likely not be a standard (understood as a formal standard developed by a standardisation 

organisation). At the level of formal standards ISO 26 000 will probably remain the central document 

in the ethics/social responsibility domain. However, if such an ISO 26 000 guide directed at nanotech 

industry is made it should explicitly prompt organisations to consider the ethical issues identified in 

section 2.1.1. Still, in order not to be too imperialistic with respect to values, any global standard 

would need to be quite open ended, with a focus on local operationalisation. 

4.3. Public policy recommendations 

We have seen that there is a problem with dealing with uncertainty, and we have seen that scientific 

and stakeholder quality control is limited. It is important that national authorities and other potential 

users of the standards have a realistic picture of the standardisation process and of the quality of the 

                                                           

39
 It has been outside of the scope of this project to assess the development and function of these standards. 

40
 In this respect nanotechnology differs from gene technology. The Norwegian Gene Technology Act includes a 

paragraph requiring an ethical evaluation to be undertaken for all genetically modified products released into 
the environment in Norway. There is no indication that anything similar will be required for products 
containing nanomaterials.  
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process. A standard is not necessarily of high quality even if it is produced by ISO. We believe that 

there are policy implications of these facts: 

I. Countries should provide the means for real quality control during the process of 

making new standards. This implies making adequate resources available. 

II. If this is not the case, countries adopting existing standards into their regulations or 

recommendations should quality control the standards before adoption.    

The Norwegian Board of Technology states that ‘it is necessary that the Norwegian Government 

participate in international initiatives concerning understanding and management of nanomaterials.’ 

(p. 55, our translation). However, it must be clear that contributing to this work requires substantial 

resources. Nanotechnology is not only specialised knowledge; it is also cross-disciplinary knowledge. 

In order to evaluate the standards specialised expertise in physics, chemistry, biology, physiology, 

etc. is needed. Even those representing consumers, workers, the environment, etc. must be 

competent on the area in order to understand what is at stake in the different standards. And all 

members need time to read the documents. One simply cannot assume that people have the 

opportunity of doing this unpaid work properly. As it is now the composition of the mirror committee 

(at least in Norway) is not organised according to specific knowledge needs. Neither the secretary 

nor the committee leader have expertise in nanotechnology or in any of the specialised disciplines 

mentioned. There are also hardly resources to keep the committee going, and there is a real risk that 

it will be closed because of a lack of funding of the secretary. However, even if the committee is 

closed down, Norway will likely still comply with the ISO standards.  

If the situation is similar in other countries, it goes without saying that the quality control system is 

breaking down. Most likely those countries with the most stakes will be those financing most 

experts, which again will make the standard making processes at risk of being too much directed 

towards commercialising of products at the expense of necessary caution. It is therefore our 

recommendation that public decision makers review their policy on standardisation. Standardisation 

is potentially a public good, and should be treated as it. It would for instance be a great strength if 

the Research Councils’ nanotechnology programs as a general policy would fund projects that 

contributed to strengthening the science basis in the ongoing standardisation projects. This implies 

that there should be an established relation between the national mirror committee secretaries and 

the Research Councils. This way one could allocate means without directly sponsoring the national 

standards institutes. This is in fact also one of the intentions of TC 229. In their Strategy Statement 

they commit to ‘identifying and prioritising areas needing research to support the development of 

standards and encouraging appropriate bodies to undertake such research’. They also intend to 

establish ‘appropriate structures to inform the TC of the latest developments in nanotechnology 

research, development, applications and issues’.   

Of course, directly sponsoring the standards institutes is also a possibility. After all, international 

standardisation efforts save national authorities the effort of making detailed regulations 

themselves. In 2010 Standards Norway received a special allocation of funds directed to 

standardisation in the climate field. This was possible because of the public and political attention 

currently directed at climate issues. This suggests that funding of nanotechnology standardisation is 

also a matter of creating public awareness of the issues: both of nanotechnology and of 

standardisation and its impacts. There seems to be low public awareness of the standardisation 

initiatives taking place in the nanotechnology domain. Taking into account its possible impact on 
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national policy, and therefore on consumer and worker health, and on the public and the 

environment in general, there should be a more explicit strategy for what one wants to achieve with 

these standards and a willingness to use the means necessary to meet these objectives. This is also 

encouraged by the EC Code of Conduct, 4.1.12: ‘N&N research funding bodies should devote an 

appropriate part of N&N research to the development of methods and tools for risk assessment, 

the refinement of metrology at nano-scale and standardisation activities. In this context, 

particular attention should be paid to developing methods to assess the risk of second-

generation, active nano-structures.’ 

It is perhaps a bit of a paradox: public authorities sponsor public deliberation activities, research 

programs and other governance means. But when it comes to voluntary standards there is no 

funding will, even if this is seen as important by all parties and there is much evidence for believing 

that the standards will have an impact.  

4.4. Positioning this project in the ELSA field 
This project has been an evaluative synthesis synthesizing documents, scientific literature, interviews 

and observations into a number of conclusions and open questions. As such it has been a 

‘mainstream’ research project. The project has also involved organising a workshop. This can be 

regarded as one of the dissemination activities of the project, but is also a way to create dialogue 

between ELSA researchers and those involved in the ISO processes. This was a way to involve ELSA 

researchers in standardisation, and communicating ELSA issues outside the ELSA field. Responses 

from the project workshop seemed to indicate that several of the participants had become aware of 

new issues. In general, several ELSA researchers that were approached throughout the project 

expressed that they appreciated to gain new insight into the importance of voluntary standards and 

expressed interest in taking voluntary standards more into account in their research. ISO participants 

and leaders expressed an appreciation of the issues and of the importance that ISO engage in this 

debate. 

In addition to the impact the workshop may have had, the project work may have had impact 

through its research processes. Governance and legitimacy issues have been put on the agenda41, 

and may have lead to some new conversations going on in the TC.42 Moreover, the project 

researchers have taken active roles in the two task groups mentioned above. This has impacted on 

the discussion in the two task groups. This is a sort of participant observation, where the researchers 

also influence the processes they are studying. This aspect of the project carries the project more 

into anthropology and sociology than what is common in ELSA studies. This raises issues familiar 

from action research about the tension between being an actor and a researcher in the same 

process.   

Finally, the project amounted to a partnership between a research institute and an actor in the global 

and national innovation infrastructure (Standards Norway). This partnership involved developing a 

common understanding of the goals of the project, and mutual learning between the partners. Such 

close collaboration was a warrant for the practical relevance of the project output. In this sense we 

                                                           

41
 Not only by this project, but also by research of Aurelie Delamarle and Reut Snir. 

42
 Please note that this cannot be verified because of the short project period of the current project. It would 

be interesting to keep studying the processes in TC 229 in order to find out if there is a change in the view on 
governance over time.  
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may call the project ‘integrated research’ even if the integration was not directly with industrial 

partners.   

The way the research was integrated in the processes studied may be seen to compromise the 

traditional scientific ideal of neutrality. However, the intention of integrated research in the ELSA 

program (as we have understood it) takes the involvement of the researcher as a condition for 

achieving success. It is assumed that all parties whish that standardisation in the area of 

nanotechnology should have the highest quality possible and be to the benefit of the whole society. 

In integrated research the researcher has a responsibility of contributing to raising awareness, 

creating cross-disciplinary dialogue and achieving societal goals, while also studying how these 

processes evolve. 

4.5. Further research needs 

Scientifically, many of the findings in this report are tentative, because this was not a traditional 

systematic research project. It would be useful to get more empirical evidence, for instance with 

regard to the quality control of the processes. Important issues would be what kind of expertise is 

involved in the mirror committees and in the working groups, what experts tend to win arguments 

and influence decisions most, how many comments the national mirror committees receive from 

their experts, etc. This would allow an evaluation of the tentative conclusions from this project. From 

this point of view, perhaps the greatest scientific value of the report here lies in mapping a topic that 

has been under-explored in an ELSA context. We believe that we have uncovered the most central 

issues regarding the role of ISO standards in nanotechnology ethics and the governance of 

nanotechnology. These issues point to research in sociology, political sciences, anthropology and 

economics, as well as to law and ethics.  

In the context of ELSA integrated research we would recommend follow up measures to this project. 

The processes in TC 229 should be followed for a longer period. One reason is that more standards 

would be published. One could thereby study the published documents and compare with the 

scientific discussion in the field. Do they reflect the current discussions? Are relevant scientific 

controversies or uncertainties commented upon in the ISO publications? Is guidance given on how to 

relate to uncertainty and other ethically relevant concerns? Another reason is that it would be 

interesting to see if there is a development in the discussions in the TC about governance, how to 

deal with uncertainty, organisational issues concerning transparency, openness and stakeholder 

involvement, etc. 

These are some more issues that would be interesting from an ELSA perspective:  

- To what extent will the task groups on sustainability and consumer & societal dimensions 

carry out the tasks they have planned?  

- To what extent will the task groups have any effect on the TC 229 in general?  

- How will the checklist on ethical issues be developed and implemented in the organisation? 

Will it be met with resistance or with understanding? 

- To what extent will the work in the task groups lead to ethical reflection being more 

integrated in the organisation?  

- Will it be possible to determine whether any decisions are made based on ethical 

considerations? 
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- Can TC 229 be a spearhead for new organisational designs that will make ISO more 

responsive to societal expectations? Nanotechnology may simply be one example of new 

technologies that require new modes of risk governance, the precautionary principle and 

broad stakeholder legitimacy, - also in standardisation activities.  

This work will only be possible by a continuing participation in the processes over time. Not only does 

it take time to understand the processes; it also takes time to achieve the amount of trust necessary 

to get information about decisions and deliberation in the organisation. As mentioned above, ISO is 

not a very transparent organisation and an organisation where practice often differs from the stated 

ideals, and this makes it necessary to be an insider in order to achieve the information necessary for 

answering the questions above.  

One cannot discuss the ethical aspects of a governance tool like voluntary standards without 

discussing legitimacy issues. Such procedural and legitimacy issues are relevant also for other parts of 

the ELSA field that focus on participatory processes, and the more influential this process is, the 

more important are such questions. Questions of impact and legitimacy should thus receive more 

focus in the current and future ELSA research. These issues open the ELSA field even more towards 

political philosophy and the social sciences: sociology in general, political science, organisational 

theory, etc.   

Finally, standardisation could also be studies for other technology fields. For instance, CEN started 

doing work on biotechnology standardisation already in 1992 (CEN TC 233), but the work ran into 

difficulties (Clark 1996). It would be interesting to study standardisation in the biotechnology field, - a 

field even more characterised by social protest and scientific polarisation than nanotechnology. 

4.6. Challenges for ELSA research 

We support the development in the Norwegian ELSA program, where the last call was for integrated 

projects where technology developers, HES researchers and ELSA researcher interact over time in 

order to ensure a socially robust technology development. Schummer (2007) defines such integrated 

research as: ‘research that includes ethical and sociological research to understand the impact of 

both the intended and the unintended technological results on society, and that combines goal-

orientated and harm-preventing technological research. For instance, materials research in 

nanoparticles must go hand in hand with research in nanoparticles toxicology and encapsulation. The 

development of new devices must be accompanied by the development of methods to detect, 

disable and even destroy these devices. The development of new materials should not only focus on 

technical performance but also consider, from the very beginning, sustainability issues, such as 

recycling and available resources, and how the increased materials demand would impact on the 

global economy.’ (p. 95) 

There are several challenges to such an interactive approach, and the main challenge is perhaps how 

to ensure that there is real communication between the different disciplines: especially between the 

natural and the social and humanistic sciences. In TC 229 we saw that the social and ethical issues 

were placed in task groups outside of the ‘real work’ in the technical working groups. ELSA’s 

integrated approach tries (justifiably) to counteract this, and the funded research projects have 

assumedly a design to ensure such real dialogue. However, there will remain challenges to actually 

achieving such goals in practice. There are also challenges related to time. Creating trust and real 
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cross-disciplinary communication is long term work. It is necessary to follow processes over time in 

order to have and record effect on oneself and on one’s partners.  

A practical challenge to integrated research – like to all other research - is to ensure good quality in 

the methodology, including research design and facilitation, and in publication. When engaging 

people in learning processes like a workshop the researcher has a responsibility of designing the 

event in a way that maximises learning. This involves high awareness of what participants to invite 

and what the objectives of the event should be. As an example: For the workshop in this project it 

was decided to include introductions to each session, because the issues were highly specialised and 

one could not assume that all participants were familiar with both ethics/governance, 

nanotechnology and ISO/TC 229. Although there were many participants there was no break out 

group design because this would have given less time for learning in the group as a whole. In other 

projects using deliberative processes other designs could be chosen based on their specific context.  

On a more general note, we would like to point out that as ELSA research moves into a direction of 

more interaction with industry, business ethics and CSR/SR seems to become even more relevant. 

From a business perspective, engaging with ELSA researchers and the public may well be a part of 

their general CSR strategy. This opens up for including CSR/SR studies into ELSA research to a larger 

extent. Studying the application of ISO 26 000 to nanotechnology industry would for instance be an 

interesting ELSA project. 

Finally: Even if we believe that research that is to a larger extent cooperating with technology 

developers is important, we would also like to point out that there is a need to look outside of 

industry partners when attempting to embed ELSA research more deeply in science and technology 

development. From a triple helix point of view (Leydesdorff 1996), it is necessary to engage just as 

much with public policy and other innovation and governance actors, as with industry.  ISO is an 

example, as is the OECD. National ministries of science and education, or ministries of commerce, are 

other actors that could be involved, and not least the Research Councils themselves. This point is 

underscored by ISO 26 000, which holds for all organisations, not only corporations. There are 

activities in this field already, for instance the ERIC project (Spaapen et al. 2007). However, it is our 

impression that public offices hesitate to get involved in such integrated projects. Such projects could 

potentially contribute to broader learning processes across the whole triple helix. We would 

recommend that the ELSA program take initiatives for engaging this part of the triple helix more into 

concrete research projects. The ELSA program has an important facilitating function with regard to 

creating an understanding on the level of institutions of the need for such projects before concrete 

researchers initiate projects. For such projects a certain sensitivity is needed towards the institutional 

context; such projects could perhaps not be fully integrated, but would (at least initially) need to take 

the form of participant observation in some variant. Such a direction opens the ELSA field even more 

for research in organisational ethics, in particular with regard to how to develop organisations in the 

direction of integrating an understanding of social responsibility and self-critical reflexivity 

throughout the organisation. 
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6. Appendix about the workshop  

 

Program for workshop 

10.00   Welcome and introduction to the project and the workshop, by Knut Aune, Standards Norway and 
Ellen-Marie Forsberg, WRI 

10.30   Theme 1: Terminology, measurement and characterization – merely technical or are there ethical 
aspects?   

Presentations by Clive Willis (Convener WG 1) and Fern Wickson (senior researcher Genøk). General 
discussion – comments, viewpoints and questions from the participants 

11.30   Coffee and refreshments 

11.45   Theme 2: Stakeholder participation in the TC 229 processes and societal legitimacy of the work.  

Presentation by Aurélie Delamarle (participant TC229). General discussion – comments, viewpoints 
and questions from the participants 

12.45   Lunch 

14.30   Theme 3: Bringing ethics into nanotechnology – through nanotechnology standards, through social 
responsibility standards, through codes of conducts?  

Presentations by René von Schomberg (EC) and Anders Sköld (formerly at Swedish Standards 
Institute). General discussion – comments, viewpoints and questions from the participants 

15.30   Coffee and refreshments 

15.45   Panel discussion: What should be the role of ISO in the governance of nanotechnologies?  

Short introductions by Peter Hatto (chairman of TC229), Wiebe Bijker (Professor, Uni Maastricht) and 
René von Schomberg (EC). General discussion.  

16.55   Concluding comments, E-M Forsberg 
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Delamarle Université Paris Est – ESIEE Management Participant TC229/Copolco 

Bart Walhout Researcher, Rathenau Institute 

 

Brice Laurent PhD student, Centre de Sociologie de l'Innovation, Ecole des Mines de Paris 

Charity Urama  Ph.d.-student Uni of Maastricht, 'Nanotechnologies for Development' 

Clive Willis Clive Willis Consulting Convener TC229 WG1 

David Townend Associate professor, Law Group, University of Maastricht 

Elaine Attwood Consumers Federation of Australia Participant TC229 

Fern Wickson Researcher, Center for Biosafety Participant TC229 

Francois Thoreau Ph.d. student, University of Liège, Dept of Political Science 

Francoise Roure 

President Section 'Technologies and Society' at 
French High Council for Industry, Energy and 
Technologies, Vice-President OECD Working Party 
on Nanotechnology Participant (liaison) TC229 

Koen Beumer  Ph.d.-student Uni of Maastricht, 'Nanotechnologies for Development' 

Laurens 
Landeweerd Researcher, Maastricht University, Department of Health, Ethics & Society 

Nikki Noriko 
Yajima Research associate, Ecolomics International Participant TC229 

Pankaj Sekhsaria  Ph.d.-student Uni of Maastricht, 'Nanotechnologies for Development' 

Peter Hatto British Standards Institute/Ionbond Chairman TC 229 

Ragna Zeiss Assistant Professor, Dept of Technology and Society Studies, Uni of Maastricht 

René von Governance & Ethics Unit, Directorate Science, Economy and Society, Directorate-
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Schomberg General for Research, European Commission. 

Reut Snir Lawyer, Ph.d. candidate Bar-Ilan University, Israel Participant 229 

Trust Saidi  Ph.d.-student Uni of Maastricht, 'Nanotechnologies for Development' 

Virgil Rerimassie M.A. student Uni of Maastricht 

 

Wiebe Bijker 
Professor, chair of the Department of Social Science & Technology at the Faculty of 
Arts & Culture, Uni of Maastricht 

Ellen-Marie 
Forsberg Senior researcher, Work Research Institute Organiser 

Knut Aune Project manager, Standards Norway Organiser 

 

 


