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The NanoSafety project dealt with 

manufactured particulate nanomaterials 

(MPN), their potential environmental, health 

and safety (EHS) risks as well as with 

options for an appropriate risk governance 

framework. It was carried out by two 

member institutions of the European 

Technology Assessment Group (ETAG), the 

Institute for Technology Assessment and 

Systems Analysis (ITAS) at the Karlsruhe 

Institute of Technology (KIT) and the 

Institute of Technology Assessment (ITA) of 

the Austrian Academy of Sciences Vienna, 

on behalf of the Science and Technology 

Options Assessment (STOA) Panel of the 

European Parliament. The project started in 

January 2010 and was finished in October 

2011. The options presented in this paper 

are based on the final report of the 

NanoSafety project.

A wealth of applications which are enabled 

by results of nanoscience and 

nanotechnology developments has been 

proposed by scientists and engineers. 

Nanotechnology manufacturing promises 

less material and energy consumption and 

less waste and pollution from production. It 

is also expected to enable new technological 

approaches that reduce the environmental 

footprints of existing technologies in 

industrialized countries, or that allow 

developing countries to harness 

nanotechnology in order to address some of 

their most pressing needs. Nanomaterials 

and especially manufactured particulate 

nanomaterials are key components of many 

of these technologies that present a major 

opportunity for the economic and 

sustainable development of many countries. 

A number of products using MPN are already 

on the market and many more are known to 

be under development.

Continue supporting the research into 

environmental, health and safety 

aspects of nanomaterials

Ironically, some of the properties which 

make MPN attractive for a number of 

environmental, health and other applications 

are precisely the properties that are sources 

of concern among a number of scientists, 

NGOs, regulatory agencies and the general 

public. The physicochemical properties, the 

biokinetics and the biological activity of 

nanoparticulate materials can differ from 

those of larger particles or bulk material. 

This challenge has been addressed by 

funding agencies in numerous countries for 

a number of years. Increased funding of 

toxicological studies has led to high research 

dynamics and various efforts to review and 

integrate the distributed research outcomes 

(meta studies), but in many cases the 

results remain still inconclusive. Parliament 

therefore could want to consider continuing 

the support of research into EHS aspects of 

nanomaterials. This could include to 

intensify work on ‘orphan’ hazards (routes, 

endpoints, …), to make the publication of 

nanotoxicological “no effect”-data 

mandatory (especially when gained within 

publicly funded projects), and to discuss (re-

)focussing EHS research on providing better 

orientation and knowledge for regulatory 

actions.

To establish causality between physico-

chemical properties of MPN (which are 

potential access points for measurement, 

regulation and enforcement) and an 

observed hazard for hazard assessment 

remains a challenging task. This is not least 

because of the lack of reliable 
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characterisation of the MPN used in earlier 

toxicological studies and the fact that 

related measurement technologies partly 

still need to be developed. Parliament could 

therefore continue supporting a cross-

departmental and interdisciplinary research 

on safety and risk assessment. In this area, 

funding for research and development 

relative to specific measures in the areas of 

occupational health, safety, protection of 

public health and environmental protection 

should be significantly increased. The results 

of this research should be made available, in 

a suitably structured form, to society.

Consider supporting the development of 

a suitable precaution-oriented risk 

characterisation heuristic

A risk characterisation that builds on hazard 

and exposure assessment is at this time 

(and most probably in the short- and 

medium-term future) not feasible or 

certainly not scientifically reasonable and 

only preliminary for most MPN. In the light 

of the various knowledge gaps and 

uncertainties, it would need enormous 

efforts to perform valid and broadly 

accepted risk assessments for specified 

nanomaterials on a case-by-case basis. 

Whether these materials are considered 

“reasonably safe” or “of high concern”, both 

claims will remain unproven for many years. 

Moreover, role and validity of these claims 

as justifications for regulatory strategies will 

be contested. One might even argue that 

risk assessment methodology in general is 

not appropriate for complex subjects like 

nanomaterials. Therefore Parliament could 

consider supporting the development of a 

suitable precaution-oriented risk 

characterisation heuristic (mainly based on 

physico-chemical properties of 

nanomaterials and plausible exposure 

scenarios) and its implementation, in 

legislation already taking place, at least for 

a transition period. First concepts for such 

heuristics have been proposed, e.g. in 

Germany and Switzerland, but their usability 

for regulatory purposes and possible needs 

for further refinements still need to be 

discussed. 

Study and discuss options for 

conceptual changes in the regulatory 

framework for nanomaterials

Some scholars as well as some stakeholders 

argue that the limitations of an incremental 

regulatory approach are so serious that an 

entirely new regulatory framework for 

nanomaterials is needed. But many voices 

do not further conceptualize this idea. 

Although the European Commission has 

announced that it is not seeking to develop 

a separate regulatory legislation for 

nanomaterials and all necessary regulation 

will instead be planned under the existing 

REACH legislation, some experts proposed 

to merge and further elaborate basic rules 

for handling nanomaterials in an overall 

“NanoAct”. Parliament could want to 

consider commissioning a study project that 

develops a concept for a new regulatory 

framework for nanomaterials, tests its 

feasibility and discusses its advantages and 

disadvantages compared to the current 

incremental approach.

Continue discussing the role of a 

harmonized legal / regulatory 

definition of nanomaterials in EPs 

legislative actions

Legal definitions of MPN are a key element 

in regulatory strategies. With the recently 

published Commission’s Recommendation 

on the definition of the term “nanomaterial”, 

an overarching definition has been proposed 

that could serve as a starting point for 

developing sector-specific definitions for 

specific requirements. Since regulatory 

goals are set as a result of a political 

process which seeks to balance various 

expectations and interests, they may vary 

with different contexts. For that reason, 

within specific regulatory processes 

additional clarifications and specifications of 

the “harmonized definition” will be required 

that might lead to variations of the definition 

as recommended by the Commission in the 

resulting legal documents. In the light of 

this debate, the Parliament could want to 

continue the support of the progress 

towards a harmonised legal/regulatory 

definition of nanomaterials. This process 

especially should consider that legal 
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definitions of MPN have to describe the 

object of regulation sufficiently precise to be 

clear to all parties affected by it, that they 

have to regard practices of production and 

application of nanomaterials as well as have 

to be enforceable by the responsible 

authorities. A legal definition therefore 

incorporates not only scientific and 

technological knowledge (and its respective 

uncertainties), but also includes the results 

of policy choices and political decisions.

Consider working towards a mutually 

agreed regulatory paradigm for 

nanomaterials.

Another key challenge in the current 

debates on regulation of nanomaterials 

originates from a conflict of two different 

regulatory approaches. One position can - in 

a way stylized – be summarised as closely 

linked to evidence from toxicological, 

ecotoxicological and biological research. Its 

proponents argue that particularly (or 

solely) those nanomaterials should be 

regulated that give rise to concerns 

regarding their EHS implications, either 

because toxicological research has shown 

that a hazard exists or because the physico-

chemical properties of the nanomaterial 

allow predicting a certain hazard potential.

The rationale behind this “hazard control” 

approach is to assume that a hazard is 

present if the probability of harm is 

sufficiently evident. In situations where 

there is considerable scientific uncertainty or 

in a non liquet situation
1

(like it is given for 

a number of applications of nanomaterials), 

it is not possible to provide evidence that 

there is sufficient probability of harm. 

Proponents of the other position argue that, 

for the purpose of risk prevention, it is in 

these cases legitimate for the legislator to 

implement measures if there is merely an 

abstract possibility, rather than sufficient 

likelihood, of harm occurring. With this 

                                                  

1 In procedural law, “non liquet” describes a situation in 
taking of evidence in which neither the position of one 
side nor the position of the other side can be proven, 
i.e. where cannot be concluded that the ultimate fact 
is true or not even after giving all available pieces of 
evidence.

second, strongly precautionary-oriented 

regulatory approach, the burden of proof is 

reversed. Proponents of this approach 

usually define nanomaterials rather broadly 

and propose a number of strong measures 

to supervise and control the entire life cycle 

of nanomaterials or products that contain 

nanomaterials or that were manufactured 

using nanotechnologies. Since the 

differences between these two regulatory 

paradigms may impede the development of 

broadly accepted regulatory strategies, 

parliament could want to consider working 

towards a mutually agreed regulatory 

paradigm for nanomaterials.

Support dialogical risk communication 

and concern assessment

In the process of anticipatory governance of 

potential EHS risks (like in the case of 

manufactured particulate nanomaterials), 

dialogical risk communication plays the 

dominant role. It should put people that are 

concerned about certain hazards and risks in 

a position to redeem their claim to be 

‘capable of informed risk appraisal’ by 

making them appropriate offers of 

information, dialogue and participation. 

Although Parliament itself is usually not an 

active actor in dialogical risk 

communication, it can actively contribute to 

the implementation of risk communication 

measures by encouraging voluntary 

activities as well as by making various risk 

communication measures mandatory in 

relevant legislative acts. This is especially 

true for the involvement of concerned 

parties and representatives of organised 

societal groups (like industrial associations, 

trade unions, environmental organisations, 

consumer protection associations or other 

civil society organisations) and the 

participation of the general public in 

processes of governance of EHS risks of 

nanomaterials. Beyond that, Parliament 

could want to consider the important role of 

concern assessment for the entire risk 

governance process, broadening public 

communication of ongoing efforts and 

current findings and intensifying 

participation in the relevant international 

discussion.
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Improve the information of consumers 

and authorities about products 

containing nanomaterials and their 

markets

Clear, understandable information about 

ingredients, functions and effects of 

nanomaterials in consumer products, and 

about product safety, are required by many 

citizens as well as by consumer 

organisations. This information is expected 

to be provided by industry and made freely 

accessible. New concepts for such 

information provision need to be developed. 

To achieve transparency regarding the 

application of nanomaterials in consumer 

products, a dedicated labelling of consumer 

products in which engineered nanomaterials 

are intentionally used could be considered. 

Labelling provisions are already adopted for 

food additives and cosmetics and will take 

effect in the next years. In a nutshell, 

consumer product labelling, especially when 

mandatory, faces the same terminological 

and definitional problem like other 

regulations. Any attempt to develop a 

broader (mandatory) labelling scheme for 

nanoproducts should therefore include a 

multi stakeholder forum that permits all 

affected parties and civil society to introduce 

their respective proposals, justifications and 

concerns. Science could support this 

process, but the ultimate design and scope 

of labelling schemes are results of political 

decisions.

Close to market transparency is the principle 

of traceability. According to the general food 

law framework, the traceability principle 

means that all players are in a position to 

remove products from the market, should 

they, after approval, turn out not to be safe. 

Based on new scientific findings. Parliament 

could therefore examine whether and to 

what extent the regulations on traceability 

need to be adapted for nanomaterials. 

Another issue is the improvement of product 

and market knowledge on the side of 

regulators, risk assessors and society at 

large. Currently, in many sectors 

manufactured nanomaterials can be 

marketed notwithstanding the substantial 

scientific uncertainties about the EHS risk 

related to them. Parliament could consider 

supporting the conceptualization and 

implementation of a mandatory notification 

scheme for products containing 

nanoparticles. The obligation could lead to a 

product register either only available to 

authorities or, if desired, to the general 

public. This instrument would enable 

consumers to make their own choices and 

agencies to react immediately if new 

indications with regard to concrete hazards 

become known. The specific design of a 

possible product register depends on the 

intentions, goals and the utilization of 

different actors.

Based on a STOA study by the same title 

published in February 2012 (PE 482.685).
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