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Abstract- This communication is dealing with some of the nanotechnology social issues. It aims to show how the 

convergence of the risk issues (for work, environment, and consumption), initiated through the promotion of the nano 

products life cycle, comes up against previous risk management practices, which are still highly compartmentalized and lack 

appropriate procedures. It questions the very possibility of managing risks of nanomaterials, and it highlights how precaution 

could or must play a role in discussions between stakeholders.  

 

Keywords- Nanotechnology, Risks, Precaution, Management, Stakeholders, Innovation 

 

I. INTRODUCTION 

 

What transformation(s) in the public thematic of 

technological risk are the tensions on nanotechnology 

revealing? This is the question this text aims to 

answer. 

By public thematic of technological risks, we mean 

the dynamics of confrontation between risk 

calculation and contestation of the raison d'être of 

dangers, i.e. between economic calculation and 

questioning the legitimacy of dangerous activities. 

This specific dynamic gradually developed in the 

1960s and 1970s, then spread, with the rise of 

environmental protest on disaster risks, pollution and 

(possibly) toxic products.  

Certainly, the questioning of industrial hazards is old 

since it is concomitant with the birth of industry and 

developed with "heavy" industrialization. Similarly, 

the issue of occupational accidents has been dealt 

with by the workers' movement (in particular: law on 

minor delegates in 1890), more than that of chronic 

diseases (silicosis, for example), at least not through 

compensation systems.  

Going well beyond these challenges, the formation of 

a public space of risks in which universalizable 

requirements are constituted, going beyond the points 

of view of experts and the defense of local or 

localized interests, is more recent. By being publicly 

discussed in the 1970s, above all, the question of 

technological risk reflects a politicization of 

production and has generated a specific problem of 

social understanding around the legitimacy of 

dangerous activities, more specifically on production 

methods (Seveso chemical industries, civil nuclear 

power, GMOs) and products (asbestos, glycol ether, 

various pollutants, for example). In this sense, it is 

not the existence of a danger but rather a criticism of 

the raison d'être of some dangerous activities, which 

leads to a lack of legitimacy of functional, industrial 

and state decisions makings. 

After the practices of compensating for the negative 

effects of risks, the principle of prevention has been a 

second form of mediation between risk calculation 

and criticism of the validity of activities. A regulatory 

tightening of the operating conditions of the 

installations or, where appropriate, a sometimes 

programmed ban on products (asbestos, chromates, 

for example) have responded to the problems raised 

mainly by accidents at work (1970-1980 decade), 

pollution (1980-1990 decade), and industrial disasters 

(1980-2000 decades). 

Through the rise of the public theme - i.e. the 

challenge - of GMOs, a new shift has taken place 

with the regulation of the precautionary principle. 

The overcoming of prevention by precaution 

effectively reformulates a risk reduction policy "as 

low as reasonably (economically) possible", when 

risks are only suspected. Similarly, this overcoming 

highlights the change in the status of scientific 

uncertainty which, marginalized by the nuclear 

program of the 1970s, has gradually developed into a 

political issue, all the more complex because 

toxicology and ecotoxicology are observation 

sciences, still not very predictive. This overcoming of 

prevention by precaution remains relatively 

segmented, insofar as it does not have an immediate 

effect on all industries, i.e. beyond the food industry 

for GMOs.  

While we can, in retrospect, consider the issue of 

GMOs as a transition towards a reformulation of the 

technological risks theme, the rise of the 

nanotechnologies theme constitutes the main driving 

force behind it through the emergence of a 

precautionary dynamics.  

The notion of the dynamics of precaution is not here 

reduced to a regulatory principle. It reflects the public 

and significant affirmation of environmental and 

health protection requirements as prerequisites for the 

development of nanotechnologies. It creates 

uncertainty (economic and political) for "decision-

makers" as to the future of the planned activities. 
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In particular, the tensions on nanotechnology have led 

to a twofold reconfiguration of the technological risk 

theme. First, the topic of nanotechnology covers the 

whole industry,not just specific and different sectors 

(e. g. chemistry, nuclear, mobile telephony). 

Secondly, the debates provoked by nanotechnology 

have highlighted the need, admittedly at least, to take 

into account the entire life cycle of products, from 

their design to their destruction, including scientific 

research, production, consumption and waste 

treatment.  

This double reconfiguration has a paradoxical 

dimension that this text proposes to examine. On the 

one hand, in its generality it reflects a trend towards 

the de-segmentation of technological risk issues by 

bringing together problems related to work, the 

environment and consumption. On the other hand, it 

is accompanied by a de facto reproduction of the 

previous segmentation between the treatment of 

labor, environmental and consumer issues. 

The objective of this text is then to examine the 

practical forms and effects of this paradox based on 

research conducted in the field, thus differentiating it 

from many debates, or even research on 

nanotechnology, often confined to global discussions. 

This research focused, successively, on the formation 

of a public theme on nanotechnologies and then on 

the control of risk management. This work is based 

on numerous interviews conducted mainly with trade 

unionists, associations, state administration officials, 

occupational physicians, occupational health and 

safety experts, researchers and industrialists.  

In this perspective, we can show how the 

convergence of risk issues (work, environment, 

consumption), initiated through the promotion of the 

life cycle, comes up against previous risk 

management practices, which are still highly 

compartmentalized and lack appropriate procedures. 

 

II. THE CONVERGENCE OF THE RISK 

ISSUES 

 

Although it is common to start a text on 

nanotechnology by referring to their definition, we 

will depart from the rule here by considering the idea 

that this definition is not, as such, a requirement for 

social theories. Whether it is the size of a particle, 

institutionally between 1 and 100 nm, or the 

proportion of particles in a nanometric substance, the 

question of the definition to be adopted will not in 

itself find a “sociological” answer. Since social 

theories are concerned with social processes, it is 

therefore necessary to confine ourselves to examining 

a process, i.e. to highlighting cooperation and 

tensions, ensuring the deployment of the theme of 

nanotechnologies.  

2.1. A gradual convergence of civic demands 

Historically, claims on labour and the environment 

have diverged. Traditionally focused on the 

valorization of industrial production, the labor 

movement has durably ignored environmental issues. 

In particular, a large part of the French workers’ 

movement supported the nuclear program of the 

1970s (known as the “Messmer plan”: construction of 

about 50 reactors) against the “anti-nuclear” 

movement.  

Although this distribution of roles is much more 

complex than generally assumed, it is no less 

structuring of the relationship between labor and 

environmental claims.  

From this perspective, the demands made for 

environmental protection are not well received and 

often encounter implicit or explicit hostility from 

industrial trade union organizations. Claims on labor 

and public health are sufficiently differentiated that 

the asbestos “scandal” does not immediately bring 

them closer together. The same applies to the social 

consequences of the AZF plant disaster in 2001. 

However, it is as a backlash to the positions adopted 

on these two concrete problems that the “trade union 

world of industrial labor” and the “associative world 

of the environment” join forces at the French level. In 

addition to this backlash, the negotiation of the 

European Reach regulation plays a key role because 

of the distance it introduces between European trade 

unionism and its “base”. It serves as a testing ground 

and shows the proximity of trade union and 

association demands on the protection of work, the 

environment and consumption.  

Indeed, the theme of nanotechnologies emerged as a 

problem for: work, environment and consumption, in 

the mid-2000s, both for trade unionism (European 

Trade Union Confederation) and the associative 

movement (European Environmental Bureau).  

Because it was tested during the Reach negotiations, 

this convergence is becoming formal at the European 

level. It leads to the jointly formulated request (23 

October 2012) for a renegotiation of Reach, in order 

to integrate the specificity of nano-substances: 

lowered trigger thresholds, integration of specificities 

in the identification of toxic or ecotoxic behaviors in 

relation to the physicochemical characteristics of the 

substances concerned.  

At the French level, this convergence takes a different 

form, marked by a spontaneous convergence but 

without the joint formation of claims. However, as 

shown by the examination of institutional debates 

conducted in 2007 (Cnam Forum) or 2009-2010 

(CNDP debate), there is no divergence between the 

positions and proposals supported by trade unionism 

and the associative movement. Sometimes, these 

divergences are stronger within trade unionism or the 

associative movement itself than as a factor that 

cleaves the gap between demands on work, the 

environment and consumption. 

2.2 … accompanied by a convergence of risk 

consideration 

Taken as a whole, nanotechnology is controversial as 

emerging risks through the problem of their life 

cycle.  
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The CNDP public debate, which took place in 

October 2009-February 2010 on nanotechnologies, 

thus appears to be a turning point. On the one hand, 

its existence, envisaged in 2006 and supported by the 

“Grenelle de l’environnement” (2007), marks the end 

of a first period marked by the intensification of 

disputes and the compatibility of union and 

association demands; on the other hand, the formal 

request for its holding comes from seven ministries, 

confronting the economic and ecological aspects and 

bringing together a set of possible risks (environment, 

work, health, consumption…).    

Extending the list of ecological constraints to be 

overcome throughout the life cycle of the products 

concerned, highlighting the lack of support outside 

the professional sphere of the nanotechnology 

(industrialists and researchers), implying the 

acceptance of precautionary practices by employers, 

the CNDP public debate “obscures” the horizon of 

companies and the State.  

Both the conclusions of the debate and those of the 

French State (February 2012) are caught in the 

tension between, on the one hand, a policy aimed at 

accelerating research and their applicability and, on 

the other hand, a risk assessment policy that cannot 

provide rapid operational results on the toxic 

andecotoxic implicitness of nano-substances and 

products.  

Considering the challenge of nanotechnologies, the 

companies concerned (large groups but also SMEs or 

start-ups) are no longer campaigning on 

nanotechnology and the technological innovation 

they bring. Employers’ organizations such as 

employers themselves or, also, public technological 

research organizations, are closed to any 

administrative (interviews with supervisors) or 

sociological (research experience) scrutiny. 

Therefore, while a feature of the 

nanotechnologicaltheme is that controversies are at a 

high level of intensity, in the field, nanomaterials risk 

management practices are much more diffuse.  

 

III. TO RISK STRATIFICATION / 

SEGMENTATION 

 

Although the public theme of nanomaterial risks is 

widely visible at European level, particularly with the 

multiplication of "dialogue" committees and multiple 

initiatives in the field of normative risk management 

(Nanosafe, for example), its practical formalization is 

uneven. While risk issues are relatively present at the 

central government level, they are much less so in 

regional administrations or in public institutions 

immediately concerned. Thus, at the CNRS as well as 

in universities, nanomaterials risks attract less 

attention than psychosocial risks in the list of 

priorities discussed inside companies 

Therefore, to address precautionary practices, an 

examination of how "administrative" control of 

nanomaterial risk management is exercised produces 

results that clarify the challenges of the 

nanotechnology theme. 

 

3.1. From the central to the regional level: an 

uninsured passage... 

In general, risk control administration, beyond 

regulations, is based on objectives that identify a 

subject to be addressed and tools. Thus, action 15 of 

the French "Health and Work Plan" highlights the 

need to strengthen regulation, monitoring, expertise 

and risk prevention on nanomaterials. Pilot initiatives 

are being set up: (gradual) implementation of a 

follow-up of a cohort of workers exposed to 

nanomaterials, observation projects around known 

industrial sites (for example: carbon nanotubes 

manufacturing, titanium nano-dioxide).  

However, beyond these projects, which are much 

more focused on evaluation than risk control itself, 

administrations are confronted with the absence of 

regulations specific to the (potential) risks of 

nanomaterials.  

Admittedly, Reach's development has tightened the 

general conditions for companies to manage their 

risks in the materials sector. One of Reach's results is 

that it has uncovered discrepancies between a 

knowledge displayed by companies and a real 

knowledge, limited to about fifty substances out of 

more than one hundred thousand (interview with a 

labor administration officer). From this point of view, 

a precautionary formula, derived from Reach: "no 

data, no market", is a pressure on the transformation 

of industrial practices.  

However, the application of Reach to nanomaterials 

is not only a source of conflict between civil society 

and the European Commission, in its economic-

industrial component, but is also problematic because 

of the specific nature of nanomaterials. Indeed, the 

multiplicity of substances as well as the accepted 

principle that each case is a case (depending on the 

size or shape, the catalysts used, the aggregations or 

agglomerations of substances,...) significantly extend 

the deadline at the end of which toxicology and 

ecotoxicology results of substances are likely to be 

validated.  

In the absence of such results, neither the central 

environmental administration (including the police of 

classified facilities) nor the public health 

administration provide guidelines, instructions (and 

associated methodologies) to their regional structures. 

In the absence of explicit instructions, no specific 

controls are carried out (interviews). Consequently, 

the exercise of control over installations or, more 

generally, over public health is only taking shape 

very gradually.  

From the point of view of administrations, and the 

environment in particular, this low progressivity is 

justified in particular by the absence of a 

quantification of the risk, an exposure limit value, 

formed on the basis of the formula risk = "exposure X 

danger", or a kind of proportionality between the 
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control requirement and the regulation (maintenance 

Ministry of Ecology), which would be enforceable 

against industries.  

As a result, both the regional environmental 

administrations (DREAL) and the regional health 

administrations (ARS) face the problem of assigning 

an explicit mission and technical skills. In other 

words, the tension is expressed between the specific 

nature of nanomaterials and an approach that, in the 

absence of sufficient knowledge of environmental 

and health risks, cannot be based on any 

administrative reason for action.  

As a result, even in the "industrial nanodistricts", 

whose training in the early 2000s was accelerated by 

the (so called) NanoInnov program, there are no 

administrative control practices for risk management, 

focused on nanotechnologies. 

 

3.2 ... including in the implementation of 

prevention 

It is the labor administration, at central or regional 

level, that is the most mobilized, but in a limited way, 

acting partly on the basis of functional but 

personalized initiatives. While it has not issued any 

really operational instructions, it has set up a working 

group on nanomaterials and, above all, it has a 

specific lever: the need for prevention. Nevertheless, 

this prevention of the risks of nanomaterials faces a 

double challenge.  

The first is the situation of substances at the 

nanoscale. Although the question of the definition of 

nanoparticles has been the subject of extensive debate 

and formalization adopted at European and then 

French level, it does not make it possible, in practice, 

to identify the presence of nanoparticles in industrial 

companies. Admittedly, there is now an inventory of 

these substances set up in 2012, renewed annually. 

Confidential, under pressure from industry, this 

inventory is not accessible, in its details, to the public 

or to administrations other than the environment. This 

means that the labor administration cannot use this 

inventory to exercise preventive control in production 

or processing units.  

Consequently, the search of nanomaterials is most 

often empirical: the identification of a self-cleaning 

function, the echo according to which paints include 

nano substances, for example, makes it possible to 

consider the presence of nanomaterials.  

Nevertheless, even in this case, a second difficulty 

arises: that of the "means" of control.  

Indeed, given the very specific nature of the toxic and 

ecotoxic behavior of nanosubstances, the latter are 

institutionally transformed into dust, fine or ultrafine 

particles for which the labor administration has some 

experience. In this perspective, exposure is the 

primary criterion for risk assessment, with hazards 

being considered, first, as a scientific problem, 

leading to the fact that, in case of doubt, a product is 

considered as a CMR (carcinogen, mutagen, 

reprotoxic). As a result, it is the removal of the 

substance or, at least, the maximum limitation of 

exposure or protection (aspiration) that is preferred.  

This simplification of the nanomaterials is largely a 

matter for controller training. Labor law inspectors or 

occupational physicians cannot treat nanomaterials as 

nanomaterials because of the complexity of scientific 

issues. This explains, for example, the separation 

between intentional and unintentional nanomaterials, 

without necessarily mobilizing a particular definition 

to achieve this. The latter are identified in companies 

where composites are handled, welded or painted 

(maintenance of industrial company doctors). 

Therefore, the distinction between micro and nano 

has little practical meaning in the field, since the 

central issue to be considered is exposure and even if 

the effectiveness of filtering devices may be an issue.  

This trend shows a standardization of control 

practices that is out of step with all the controversies 

surrounding nanomaterials and their life cycle. In 

other words, not only do practices tend to melt the 

nanosubstances in chemicals substances in general, 

but also the lack of performance indicators that make 

monitoring performance visible leads to their 

trivialization.  

 

IV. CONCLUSIONS 

 

The theme of nanotechnology is presented both as an 

extension of the accumulation of claims and 

controversies and as a point of intersection.  

On the one hand, there is a discrepancy between the 

complex issues raised: the potential scope of the 

activities concerned, the uneasy differentiation of 

substances, the coverage of the life cycle, and the 

fragility of the levers available to exercise risk 

management control. On the other hand, existing 

regulatory tools, whether preventive or Reach ones, 

which has incorporated precautionary provisions, 

play only a small - if any - role in risk management at 

this stage.  

As a result, while prevention could serve as 

mediation between stakeholders and reduce the lack 

of legitimacy of dangerous activities, precaution 

emerges as a requirement in the public discussionson 

nanotechnology. Referring to questions that cannot be 

solved in prevention since they are asked upstream of 

innovations and cannot be satisfied by standardized 

practices, the dynamics of precaution reflects a 

tendency for decision-makers to lose some control 

over industrial development. This partial loss of 

controlhas an effect on the closure or stand-by of 

workshops (especially carbon nanotubes), very few 

years after their opening.  

As a result, the discrepancy between precautionary 

requirements and field practices - particularly 

institutional ones - creates a problem of legitimizing 

nanotechnologies. Thus, "precautionary prevention" 

could appear as a possible mediation tool between 

stakeholders, without its effects leading to the 

facilitation of nanotechnological innovation. 
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