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Abstract

The purpose of this article is to analyse the growing interest, in the field of the environment, for new cooperative
approaches that make use of negotiated instruments such as voluntary agreements. Using an interpretation framework that
puts the emphasis on collective learning and monitoring devices, we highlight the value of this type of approach in situations
of great uncertainty where a coordinated process of innovation is required to achieve ambitious environmental targets. The
implementation of this theoretical approach in the end-of-life vehicles (ELV) case, which has been the subject of severa
voluntary agreements in Europe, offers a fuller understanding of the characteristics and driving forces of the collective
innovation process in action, as well as the obstacles that have still to be overcome. In particular, we explain why monitoring
of innovation by the authorities, focusing on coordination mechanisms, is a crucia issue on which further research should be

carried out. © 1999 Elsevier Science B.V. All rights reserved.
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1. Introduction

In the field of industrial environment, public in-
tervention hovers between a command and control
approach, through regulations, and a market-based
approach that includes the use of economic instru-
ments such as incentive taxes and tradeable permits.
In the past few years, a third option has emerged
(Dente, 1995), based on cooperation with firms and
incorporating new criteria (prevention, the ‘ polluter
pays principle) and new instruments (voluntary
agreements). This third way has now been adopted
by the European authorities * in dealing with global

* E-mail: franck.aggeri @cgs.ensmp.fr

! See the 5th European Action Programme approved in 1992,
or the Environmental Management Act signed in The Netherlands
in 1993.

environmental problems, such as the greenhouse ef-
fect, waste and ozone, for which innovative mea
sures are necessary to achieve the goal of sustainable
development.

Paradoxically, this new cooperative approach has
received little attention from socia science re-
searchers. While an increasing number of theoretical
and practical studies of economic instruments such
as environment taxes and tradeable permits are being
undertaken, there has been little work on the details
of negotiated agreements 2, and those who have

2 The proceedings of a conference organised by the Enrico
Mattei Foundation (Economics and Law of Voluntary Agree-
ments, Venice, 1996) provide a fairly exhaustive overview of the
work carried out on voluntary agreements.

0048-7333,/99/$ - see front matter © 1999 Elsevier Science B.V. All rights reserved.

Pll: S0048-7333(99)00015-3



700 F. Aggeri / Research Policy 28 (1999) 699-717

examined the subject often take a critical view:
sometimes such measures are said to lead to a weak-
ening of the initial targets due to pragmatic argu-
ments (Godard, 1998), or even to regulatory capture;
sometimes it is claimed that methods in use for some
time are being brought to the forefront as evidence
of rational management that has been extended to the
administrative sphere (Lascoumes and Valluy, 1996).

How then can increasing interest from the authori-
ties be explained? What are the first observable
results of the approach? How effective is it com-
pared to command and control or market-based ap-
proaches? What are its limitations?

The study of these new cooperative approaches
means, in our opinion, extending the traditional
framework for evaluating public policy, according to
which regulatory processes are regarded as purely
political in nature, the result of pressure and negotia-
tions, between defined actors or interest groups with
clearly defined strategies. We will argue that this
restrictive viewpoint is unsuitable for evaluating situ-
ations of great uncertainty, involving long periods of
time and involving the wide range of actors and
controversial issues typical of contemporary environ-
mental problems. We will attempt to show that in
such circumstances, cooperation and collective learn-
ing are also at work at different levels (between
companies, inside companies), and that they influ-
ence discussions and the content of public policy. In
other words, in order to understand the nature and
implications of the discussions taking place in the
political arena, it is essential to evaluate what is
going on elsewhere, in the construction of new
knowledge, new organisations and new forms of
economic relations.

This dynamic, interactive view of public policy
has major repercussions on the role that the State can
play in this type of process. In particular, once
collective innovation is regarded as the chief means
of achieving ambitious environmental targets, with
the authorities forced to abandon their traditional
role of unilaterally imposing a regulatory framework
because they lack the necessary knowledge, we con-
sider that the issue of public intervention is no longer
one of defining, implementing and controlling mea-
sures, but rather one of coordinating innovation. It is
an active form of coordination that takes account of
technical and economic advances and seeks to iden-

tify obstacles that could threaten the innovation pro-
cess. This fresh outlook calls for changes in the way
public policy is viewed. In order to move forward,
we will suggest an evaluation framework and con-
cepts that are more suited to the study of current
environmental policies, and we will examine how
these may be implemented in a specific case that we
have studied.

We shall organise these elements according to the
following plan: after describing the new forms of
cooperative approaches that may be observed nowa
days and their rapid growth in Section 2, we shall
look back over the theoretical debates that have
arisen over this approach in Section 3. Then in
Section 4, we shall put forward a theoretical frame-
work and concepts that are appropriate for studying
this approach. In Section 5, we will use this frame-
work to evaluate the end-of-life vehicles (ELV) case
study, before drawing conclusions in Section 6 about
the value and limitations of this approach where
environment problems are concerned.

2. New cooperative approaches. from implemen-
tation-oriented VAs to innovation-oriented VAs

Whether they call them voluntary agreements,
branch contracts, conventions or charters 3, several
authors (Glachant, 1994; Lascoumes and Valluy,
1996) underline the importance of the various forms
of negotiated agreements introduced in industrialised
countries. However, negotiation is not an appropriate
term to qualify these forms of collective action since
negotiation with stakeholders is a permanent feature
of every public policy. What really characterises
them is the preeminence of a horizontal cooperative
process in which firms are partners, even if they are
considered as polluters. This process includes an
important step which is the signing of a contract
(convention, charter, voluntary agreement, etc.) rati-
fying the agreement between the two parties and
describing their reciprocal commitments. It is fol-
lowed by a monitoring process involving various
resources (norms, instruments, essays, reports, €etc.).

*For a taxonomy of these agreements, see Lascoumes and
Valluy (1996) or Léveque (1996).
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From a quantitative viewpoint, the European En-
vironment Protection Agency lists in a recent
report 4, over 300 agreements in force in the Euro-
pean Union (EU) in 1996, 40 of them signed during
1996 alone, compared to only about 10 in 1986, with
a large number signed in two countries: The Nether-
lands (120) and Germany (100). These figures may
be compared to the 180 economic instruments (taxes,
tradeable permits, etc.) counted in the EU in 1997
(Sprenger, 1997).

2.1. First period: hygienism and compromise

Besides this quantitative growth, it is worth point-
ing out a qualitative change—rarely highlighted—
which has occurred during the last 10 years and
which concerns the legal status, legitimacy, content
and problems treated in these agreements. As regards
their legal status, the first voluntary agreements
signed at the beginning of the seventies, at the time
of the beginnings of environmental agencies, make
sense in a context where this new institutional actor
had to deal with a deficient legal framework, where
sanctions were not dissuasive enough and where the
means of control were limited (see Lascoumes, 1994).
In such a context, where the definition, setting and
control of regulation was too difficult, a cooperative
approach made it possible to avoid obstruction by
firms, by transforming them into partners of the
regulatory process. Besides being more flexible, this
approach was supposed to accelerate the signing of
agreements, given that environmental agencies had
an urgent need for concrete results to establish their
credibility vis-a-vis other public agencies.

Finally, as regards the problems to be dealt with,
we could say that most of them adhered to a ‘hy-
gienist perspective’, which means that their aim was
to combat acute and localised pollution and identifi-
able polluters, where urgent intervention was re-
quired. The first agreements signed in France during
the seventies and eighties, concerning air pollution
by cement and chemica plants, used waters from
tanneries and sugar refineries, and asbestos, fell into
this category.

4+ Environmental agreements—Environmental  effectiveness’,
Environmental Issues series No. 3, Vol. 1, European Environmen-
tal Agency, 1997, Copenhagen.

With regards to their content, these agreements
were mostly local, negotiated without transparency,
with neither quantitative objectives nor clearly de-
fined responsibilities. They were also collective, at a
branch level, and did not contain burden-sharing
mechanisms although it would have been possible to
imagine, in principle, individual targets and sanc-
tions since abatement technologies and costs were
generaly well known. The absence of individua
targets may stem from the fact that public authorities
did not have the means to impose a solution rejected
by firms, and therefore preferred to negotiate an
agreement which had a better chance of being imple-
mented. ° We suggest calling these agreements the
‘implementation-oriented voluntary agreements’,
where pollution is localised, uncertainty is low and
their degree of application the main goa pursued by
public authorities.

In this context, voluntary agreements shal be
considered as forming part of an ‘accommodation
strategy’ (Padioleau, 1988) which tried to overcome
the shortcomings of public action, even though they
were considered as illegitimate compared to the
‘command and control’ model. This may explain
why this cooperative approach was practised very
discreetly for a long time (Lascoumes, 1994).

2.2. Second period: the emergence of a new form of
cooperative approach

New cooperative approaches are distinct from the
previous ones on the following points.

2.2.1. The emergence of an environmental philoso-
phy and law

While previous agreements were made on the
fringes of a deficient legal framework, the most
recent agreements exploit the resources offered by
new stricter laws. Thus, national or European laws

5 Padioleau analysed the first negotiations between the French
Environmental Agency and the cement industry in 1971. The
agency stimulated the negotiations because the anterior regulation
was not applied. With the agreement of the firms, the negotiation
ended with a legal formalisation: the decree of the 25 of August
1971 (Padioleau, 1988).
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(European Act of 1986, Environmental Management
Act in The Netherlands of 1993, the French Law on
Waste of 1992, etc.) define the civil liability of
polluters, tighten sanctions and introduce several
fundamental notions such as: the polluter-pays prin-
ciple, the prevention principle, the reduction at the
source principle, the precaution principle, the prox-
imity treatment principle for waste, the notion of
ultimate waste, etc. This new vocabulary, which
suggests a new philosophy of the general interest,
allows for a harmonisation of the content of volun-
tary agreements. As regards the more coercive as-
pects of these laws, they help to reinforce alternative
measures (credible threats) that might be taken by
public authorities if the agreement is not respected
by firms.

2.2.2. A progressive legitimation of practices
Although it was enforced in a clandestine manner,
this new cooperative approach has now acquired the
status of doctrine in several European countries. The
Netherlands is probably the one that has gone far-
thest in this respect. ® As part of the National Envi-
ronmental Policy Plan of 1989, it is planned to
systematically introduce negotiated agreements with
manufacturersin 13 industrial branches, representing
12,000 companies. Bressers and Plettenburg (1997)
reported that in 1997 9 out of 13 sectors had reached
negotiated agreements. At European level, the 5th
Action Plan drawn up by the DG XI (1992) provides
for negotiations with civil sectors and manufacturers
as well as the use of voluntary agreements as an
alternative to more traditional instruments. A recent
communication by the European Commission (1996)
gives an account of the value of such agreements and
of the conditions that should be fulfilled to improve
their effectiveness. The report points to three main
advantages: (i) agreements encourage a proactive
attitude on the part of industry, (ii) they are con-

® In fact, the position of public authorities vis-a-vis cooperative
approaches differs widely from one country to another, with more
widespread use of voluntary agreements and a clearer doctrine in
northern Europe (Denmark, Germany, The Netherlands, Sweden)
than in southern Europe or Great Britain. In France, for instance,
there are contradictory debates within the French Environmental
Agency on the opportunity of this approach.

ducive to the adoption of effective, tailor-made solu-
tions, and (iii) they enable targets to be achieved
more rapidly. Nonetheless, the report states that not
al voluntary agreements have met with success in
the past. Some points, in particular, may be regarded
as critical: the determination of the authorities to
pursue clear environmental targets, the extent to
which it is possible to enforce the agreement, the
existence of sanctions, and the ability to discourage
temporary clandestine behaviour. In order to improve
the effectiveness of the agreements, the report sug-
gests that they should be drawn up as follows: they
should be preceded by consultations; they should be
the subject of a contract between the authorities and
manufacturers, companies should set out their quan-
titative targets in accordance with a predefined
schedule; the obligations of all those concerned
should be laid down; the agreements should also
specify how monitoring is to be carried out; and the
outcome of the agreement should be published regu-
larly and openly.

2.2.3. The influence of the doctrine on the forms of
the agreement

Unlike the first agreements signed in the 1970s
and 1980s, which were often local in scope and
seldom set out quantitative targets or clear responsi-
bilities, the most recent agreements signed in
Europe ” would appear to be more in keeping with
the European Commission’s wishes. The shift in
negotiated regulation towards greater transparency
and formality is clearly a consequence of the legiti-
macy it has managed to acquire with the authorities
in recent years. It is interesting that this doctrine
directly influences the practices of the member states
as simultaneous processes are taking place at na
tional and European levels. As we shall see further
on, in the case of ELVs, this competition between
national and European laws is a strong incentive for
member states to propose solutions in line with the
European Commission’s wishes, in the hope of influ-
encing the fina content of the agreement or direc-
tive.

" These include the agreements signed by member countries
over the recycling of waste packaging, ELV processing, and the
reduction of carbon dioxide emissions.
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2.2.4. A new class of environmental problem

Although the earliest agreements formed part of a
“hygienist’ approach, a large humber of new agree-
ments ® now deal with diffuse pollution, of which
the scope and effects are controversial, which is
seldom spotted directly, and is usually identified
through a large number of intermediaries (experts,
government bodies, professional organisations), and
which represents risks that must be prevented. In
particular, this is the case of VAs dealing with waste
recovery, cross-border water pollution, CFC reduc-
tion and recycling. The consequences of this change
are crucial: whereas in the former case the identifica-
tion of polluters and of the Best Available Technolo-
gies and costs was quite easy, in the latter it requires
an important process of innovation. In this context,
setting individual targets makes no sense since the
key issue is not to diffuse the BAT within an indus-
trial sector, but rather to coordinate complementary
efforts to invent new technologies and organisations.
We suggest calling these agreements the ‘innova-
tion-oriented voluntary agreements’, where pollution
is diffuse, uncertainty is high, and innovation be-
comes the central feature. We shall revert to this
point later.

3. Contradictory theoretical debates

Apart from a few recent studies®, cooperative
approaches and voluntary agreements have received
very little attention. From a normative viewpoint,
law or economic theories ignore this approach as an
alternative solution to the *command and control’ or
economic incentive approaches. From a positive
viewpoint, various statements or even criticisms are

8 However, we note that many voluntary agreements still deal
with localised pollution. That is the case of most of the agree-
ments relating to process industries’ emissions (CO,, NO, or SO,
emissions in the energy sector or chemica industries). In these
situations, technical solutions are often known and the key issue is
rather that of the diffusion of the Best Available Technologies
(BAT) within an industria sector.

® See, in particular, Glachant (1997), Van Dunné (1997), Ag-
geri and Hatchuel (1998).

directed at it, thus minimising its generality and
efficiency.

3.1. Criticisms of cooperative approaches

3.1.1. Normative arguments

In the normative tradition of law and economics,
environmental norms must be the expression of the
genera interest. They are produced and imposed by
public authorities. In the first works of welfare
economists, state intervention is legitimate for reme-
dying market failures, negative externalities in the
case of the environment. In a context of perfect
information, these externalities can be corrected ei-
ther by means of norms or taxes. Two assumptions
in this approach have often been criticised: (i) the
hypothesis that governments are ‘ benevolent maxi-
mizers of sociad welfare’, (i) the hypothesis that
public authorities have perfect information on abate-
ment costs.

Unlike these first works, the most recent ones
reason in an imperfect information framework, in the
situations of uncertainty which characterise the new
environmental problems. In this context, they sug-
gest the use of incentive taxes (Weitzman, 1974) or
the introduction of tradeable permits (Baumol and
Oates, 1988) which are supposed to be more flexible
than norms. The argument for taxes is easy to under-
stand: as soon as the problem becomes complicated
(large number of polluters, uncertainty about costs
and technical choices), it is better to reach agreement
on a flexible rule which it is easy for al parties to
observe, and which can easily be adjusted depending
on the results achieved, rather than laying down a set
of standards that are very difficult to impose and
monitor. Moreover, it has been shown that taxes are
more effective if they are accompanied by compen-
satory mechanisms (reductions in direct and indirect
taxation to make up for the tax collected). Several
authors, such as Hourcade (1998), maintain that a tax
which is ‘recycled’ produces a ‘double dividend':
improving both the environment and employment if,
for instance, recycling helps to reduce a company’s
social security contributions, enabling it to take on
more staff. In this perspective, taxation appears also
as the better solution for innovation because every
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firm will be incited to innovate since, for a given
level of pollution, its abatement costs are higher than
the tax it has to pay and since no technology is
available on the market.

3.1.2. Positive arguments

Sociologists, political scientists and industrial
economists have stated that the forms of public
intervention are often far from theoretical models.
The ‘command and control’ and incentive ap-
proaches conceal negotiation with firms, particularly
in fields like the environment, security or labour,
where regulations try to take into account a complex
and changing reality, although the available knowl-
edge is generally lacking. Whatever its form, negoti-
ation is often considered with caution because it is
supposed to lead to a suboptimal solution.

In this perspective, the following three explana
tions are usually put forward in social science litera-
ture to account for the growing interest in coopera-
tive approaches expressed by public authorities.

3.1.2.1. The pragmatic explanation. The first is that
it is justified on pragmatic grounds: the state does
not have sufficient knowledge, means of control or
sufficiently dissuasive sanctions to apply laws or
regulations. Taking this view, negotiating should be
regarded as striking a bargain: the state gives up its
power of constraint in exchange for the commitment
from industrialists to respect the objectives negoti-
ated in common (Winter, 1985; Lascoumes, 1994).

3.1.2.2. The regulatory capture explanation. The
second explanation denounces negotiation: this is the
regulatory capture theory found among both
economists (see Stigler, 1971; Laffont and Tirole,
1991) and sociologists (see Brénac, 1988). Their
research suggests that negotiation serves private in-
terests. As there is a high risk of collusion between
government agents, elected representatives and firms,
negotiated agreements would be distorted in favour
of the most active interest groups. Regulatory cap-
ture can result in long, drawn-out negotiations that
either lead to a weakening of the initial targets
(Léveque, 1996) or end in no agreement at al (the
so-called ‘smokescreen’ strategy), in initial targets
which do not provide sufficient incentives and which

therefore guide the innovation process in a subopti-
mal trajectory (Godard, 1998; Serré, 1998) °, or in
measures that protect the interests of companies
(subsidies, entry barriers, etc.).

3.1.2.3. Theillusion of novelty. The third explanation
questions whether this type of approach is realy
innovative (Lascoumes and Valluy, 1996). In this
perspective, what is new is the growing interest of
social science researchers in negotiated agreements,
focusing more attention on them, as well as a large-
scale trend for introducing management-style prac-
tices into the running of government bodies, stress-
ing the principles of efficiency and cooperation to
the detriment of traditional legal rationality, based on
the rule of law. According to this viewpoint, the
change would be mainly ideological: changing prac-
tices and values making it easier for public actors to
claim that they are using these methods.

In al three cases, cooperative approaches lead at
best to an agreement that is acceptable to industrial-
ists, at worst to an agreement which serves private
interests to the detriment of the general interest. In
no instance can it be a credible or effective aterna
tive to traditional forms of intervention (regulations,
economic instruments).

3.2. Discussion: the consideration of the nature of
problems and collective learning processes

The arguments put forward in these works cannot
be ignored. It is impossible to deny either the prag-
matic aspect, nor the managerial rationality that goes
alongside the current fashion for cooperative ap-

1% Thus, in the case of the French Packaging Agreement (Godard,
1998) and the French ELV Agreement (Serre, 1998), the authors
question whether the initial targets contained in these voluntary
agreements, signed in 1992 and 1993, respectively, offer rea
incentives. Their argument is that undifferentiated targets, without
specific recycling targets, corresponding sanctions and ill-defined
responsibilities, have drawn a suboptimal ‘institutional trajectory’
which explains the current results, regarded as limited, and the
dominance of incineration with energy recovery over recycling.
They express regret at the lack of stronger incentives in the
agreements which might have made better results possible, al-
though they do not specify what these incentives might be.
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proaches, nor the risk of capture which threatens any
negotiation process.

Nonetheless, we are also forced to observe that
the arguments brought in to compare cooperative
approaches on the one hand and legislative controls
or economic instruments on the other are unbal-
anced. The presumed shortcomings of cooperative
approaches are set against the theoretically proven
benefits of legidative controls or economic instru-
ments, while no mention is made of the fact that the
way these are put into effect usualy has little to do
with theoretical forecasts; that negotiation is also
used, that there are problems with control and en-
forcement, and that, more often than not, the results
are disappointing (see the OECD, 1994 report).

It should also be emphasised that the politics of
cooperative approaches are very controversia be-
cause they take a long time to show the expected
results and because the first signs are difficult to spot
and to interpret. Around these weak signals, it is
mainly two representations of public policy which
come into conflict. The traditional one, largely domi-
nant in social sciences, consider the political process
as mainly driven by power relations between public
authorities and firms. ! Beyond what differentiates
works in economy, sociology or policy science
(methodology, role of culture and socia relation-
ships, rationality of actors, etc.), at least four com-
mon assumptions can be identified: (1) the actors
(the authorities, elected representatives, interest
groups) are regarded as homogenous categories
whose influence is in line with the size and homo-
geneity of the group (Olson, 1965); (2) each group of
actors has information which they attempt to hide
from the others (asymmetry of information); (3) the
actors have a strategic overview of the process in
which they are involved, i.e., they are presumed to
have relevant information that enables them to estab-
lish preferences and pinpoint risks and opportunities;
and (4) the analysisis focused on what is going on in
the palitical arena, i.e., on the arguments traded and
compromises reached between the authorities and
company representatives.

™ This representation refers, anong other works, to the institu-
tional rational choice models.

In our opinion, two main criticisms can be made
of these interpretations *?: (1) They tend to overesti-
mate the cognitive and strategic capabilities of or-
ganisations, firms, in particular, while they are also
crossed by contradictory debates and conflicts, and
therefore the emergence of shared beliefs is never
given for granted. (2) They focus on power relations
between public authorities and firms, yet pay no
attention to the subject matter of those relations or to
the current state of knowledge, which we believe to
be vital starting point. In fact, we believe that the
forms of public intervention will be different, de-
pending on the nature of the problems to be dealt
with and the knowledge available at different points
in the negotiation process.

3.2.1. The nature of problems and its effects on
policy making

It is difficult to explicate the debates around
cooperative approaches without taking into account
the nature of the environmental problem (diffuse or
localised pollution, level of uncertainty).

As long as environmental policies formed part of
a ‘hygienist’ approach, the explanation in terms of
power relations had a degree of relevance: it was a
question of combating acute, localised pollution and
identifiable polluters with existing technologies and
costs that could be evaluated (oil dicks, dioxins,
asbestos, illegal dumping, toxic smoke, etc.). When a
crisis occurs and urgent intervention is necessary,
legidlation appears to be the most appropriate re-
sponse if it is possible to enforce it. Indeed, it might
be assumed that in such cases the information needed
to lay down regulations (setting targets, measuring
methods, sanctions) would be available. On the con-
trary, however, voluntary agreements are difficult to
justify in these circumstances, except to make up for

2 This point of view is in line with recent works which aim at
developing a dynamic and interactive view of public policies.
Among these works, the Advocacy Codlition Framework (Sabatier
and Jenkins-Smith, 1993) proposes a very stimulating framework
putting forward the cognitive limitations of actors and explaining
the dynamics of public policies through the progressive construc-
tion of coalitions shaped by belief systems. However, as we will
see it further, there are differences between this approach and the
one we propose in this paper. In particular, we suggest to focus
much more on monitoring devices and collective learning pro-
cesses, paying also more attention to internal relationships within
firms.
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the shortcomings of the authorities that have neither
the will nor the resources to enforce the law. Thereis
no reason why such agreements, which we describe
as ‘implementation-oriented voluntary agreements
(see Table 1), should yield better results than those
which could have been achieved through other means
(taxes or standards).

Since the end of the 1980s, the state has been
increasingly reluctant to intervene on matters of this
nature. A new set of problems emerged as ‘ sustaina-
ble development’ became the catch phrase for envi-
ronment policiesin industrialised countries. This phi-
losophy may be summarised as follows. conservation
of the environment should no longer be sacrificed
to economic growth; rather, the two should be
reconciled. In order to achieve this, short-sighted
‘corrective’ policies are no longer enough. Forward
planning is also required, coupled with long-term
preventive measures aimed at changing definitively
the behaviour of economic actors. Whereas in the
past, state intervention took place in a stable setting
where uncertainty and controversy were limited, it
increasingly occurs in ‘controversial universes
(Hourcade et a., 1992) where, at the start of the
process, there is enormous confusion about the
nature and scope of pollution, the identity of the
polluters, the validity of scientific knowledge and
therefore about the solutions that should be imple-
mented. The solution to these controversies cannot
be envisaged without cooperation between various
actors (scientists, manufacturers, representatives of
civil society) * over long periods of time (often
several decades), and at the cost of considerable
effort regarding innovation.

Two kinds of innovation may be at stake and it is
important to distinguish them since they involve
different dynamics and consequences for public pol-
icy. On the one hand, we have end-of-pipe innova-
tions (new depollution techniques for plants, cat-

13 Callon and Rip (1991) have shown situations where there is
extreme confusions over the facts and a large number of conflict-
ing vaues (mad cow disease, the hole in the ozone layer, etc.), the
best way to resolve the many controversies that may arise here is
to involve as many parties concerned as possible in drawing up
social and technical standards in what the author describes as
‘hybrid forums'.

aytic converters for cars, waste water plants, etc.)
which am to solve localised pollutions without
changing the core process technology. On the other
hand, we have ‘innovations at the source’ * (cleaner
technologies, recycling channels, green products,
etc.) which aim at reducing pollution by reengineer-
ing the whole technology or product. In the former
case, the change is very limited and the key issue is
that of diffusing the best available technologies
throughout an industry, once they have been devel-
oped. In the latter, the change is much more impor-
tant, and may concern a wide range of actors, organi-
sations and technologies since many problems are
tackled on an international scale and require an
extensive cooperation between heterogeneous actors.
In such circumstances, monitoring focusing on coor-
dination is necessary to stimulate cooperation, and to
prevent local actions from leading to incompatible
choices, controversies from being continualy re-
hashed, and opportunistic behaviour from threatening
the whole process. ©®

Depending on the nature of the problem and
innovation, the requirements of public intervention
will change. For localised pollution, which mainly
relates to end-of-pipe innovation, diffusion of new
technologies will not require a coordination scheme
as much as strong individual incentives and /or sanc-
tions. In this respect, we witness an extensive use of
economic instruments and regulations in process sec-
tors where this problem is dominant (energy effi-
ciency, plant emissions, waste incineration plants,
etc.). In these cases, we can assume that once a
voluntary agreement, which we will consider as im-
plementation-oriented, is signed, there is always the
idea that an economic instrument or regulation could
have given better results.

By contrast, for diffuse pollution which mainly
relates to innovation at the source, we may assume
that the larger the number of actors involved and
their heterogeneity, the larger the number of transfor-

¥ Most of the normative economic works refer implicitly to
end-of -pipe innovation, modeling situations in which innovation is
seen as individual process in which each firm is setting its own
strategy independently from the others.

% In some cases, both types of innovation may be required.
Nevertheless, one type is often dominant.



F. Aggeri / Research Policy 28 (1999) 699717 707

Table 1
Innovation-oriented VAs vs. implementation-oriented VAs

Implementation-oriented VAs

Innovation-oriented VAs

Nature of the environmental problem
Level of uncertainty low
Key issue
Nature of monitoring control

localised pollution

diffusion of BAT

diffuse pollution

high

innovation at the source
coordination

mation stages and the higher the level of uncertainty,
the greater the need for a strong coordination scheme
will be. Economic instruments, however, produce
strong incentives but provide no indications on which
technological paths should be explored. By contrast,
voluntary agreements, at least innovation-oriented
ones, which provide weaker incentives, mostly indi-
rect incentives through regulatory threats, generally
include a stronger coordination scheme (quantitative
objectives, designation of responsibilities, know-how
transfer rules, monitoring scheme) and they therefore
seem a priori well adapted to this situation. More-
over, their implementation may be completed by
economic instruments in the case of a lack of incen-
tives.

3.2.2. Innovation-oriented VAs and collective learn-
ing processes

It is against this specific background that the
gradual formalisation of a new cooperative approach
should be interpreted, enabling to better stick to the
requirements of cooperation and the uncertainties
that inevitably arise from innovation. We shall high-
light the effects of this new doctrine using the exam-
ple of waste valorisation, which was regarded as a
priority issue by the European Union at the start of
the 1990s, one that could be broken down by sector
into several areas (household waste, hospital waste,
building industry waste, used vehicles, etc.). One of
the first issues in any government intervention is to
determine what is in the genera interest, and there-
fore what kind of targets should be set, and at what
level. In this case, pinpointing the general interest
was not self-evident. Of course, there was general
agreement on the fact that dumping had to be re-
duced, but the debate on waste valorisation sug-
gested that not all methods are good ones:. was it
better to promote recycling or incineration with en-
ergy recovery? At what level should targets be set,
and what form should they take? Was it advisable to

set different targets for different materials? At the
start of the 1990s, no one was in a position to reply
to those questions because not enough information
was available: there were no recycling networks, no
organised waste sorting and collection, virulent argu-
ments divided the supporters of incineration, dump-
ing and recycling, and no expert was able to provide
a satisfactory answer. In other words, finding out
where the general interest lay meant conducting in-
vestigations, which gave rise to learning processes,
thanks to which it would be possible to gradually
reveal what was at stake, to put preferences in some
sort of order and to set targets for dealing with
waste.

Having said that uncertainty does not mean that it
is impossible to set targets. Indeed, any proposed
innovation requires the setting of joint targets, focal
points around which the actors can coordinate. To
put it smply, these targets, set in a conventional
manner, must be identified as such by all parties, and
they must accept the risk that an initial error of
orientation may occur and agree to the principle that
the agreement may be revised when new information
comes to light. ¥ In such circumstances, a flexible
negotiated approach, such as a voluntary agreement,
may be justified when they are devised from the start
as schemes for learning and for monitoring innova-
tion, and not as an inviolable contract. We will

%8 In a situation of strong uncertainties, it is easier to understand
how it makes little sense whether or not incentives are tied in with
the initial targets. An examination of the incentive content in
recent research (Godard, 1998; Serré, 1998) on the French packag-
ing and ELV examples show, in our opinion, an attempt to
rationalise the situation after the event, whereas when the agree-
ments were signed, no one was in a position to evaluate what the
optimum level of dealing with pollution was. Other works on
these two agreements (Glachant and Whiston, 1996; Aggeri and
Hatchuel, 1998) lead to other conclusions. They highlight the
number of experiments carried out which made it possible impor-
tant collective learning.
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describe as ‘innovation-oriented voluntary agree-
ments those which take this dynamic perspective,
with the agreement regarded not as an end in itself,
but a means of acquiring new knowledge and organ-
ising the monitoring of a joint innovation process.
The main differences between the two types of VAs
are summarized in Table 1.

4. Theoretical framework and concepts
4.1. The theoretical framework

In order to analyse this new form of cooperative
approach, we have adopted the methodological posi-
tion of examining the innovation monitoring schemes
introduced by the authorities and by companies, and
studying how they were devised and subsequently
atered. We shal return to the interest of this ap-
proach later, when presenting the case of recycling.
At this point, we wish simply to recall two reasons
for this choice which follows.

Firstly, the question of monitoring seems to us to
fit in with the problems of coordination. Our theory
is that without active and coordinated monitoring of
the innovation process, it has every chance of never
achieving its goals because it will be continually torn
between incompatible world views.

Secondly, the decision reflects our view of joint
action in a situation of innovation. In our opinion,
collective learning is aways threatened by the profu-
sion of trajectories to be explored and by the exis-
tence of different representation frameworks from
one actor to another. When the degree of uncertainty
is significant, incentives are not enough to guide
action, and learning is not merely the fruit of mutual
contacts. In fact, collective learning works, more
often than not, because of schemes that make it
possible to pool knowledge, providing points of ref-
erence and enabling action to be oriented.

With this in mind, we shall define the monitoring
schemes as a way of organising categories, rules,
instruments and ‘framing’ (Callon, 1998) aimed at
affecting action. A law, contract, standard or work-
ing group may be regarded as a monitoring device in
the same way as a management tool or a norm. In
our view, this very broad definition has one major
advantage: it enables us to restore the symmetry

between the state and firms in examining the rela-
tionships between them.

Although it is essentia to define the parameters of
the possible interactions and promote industrial co-
operation, coordinating the various devices aways
poses problems because the variety of actors in-
volved do not necessarily have any specific contacts
outside the innovation process. Each device designed
at local level is continually threatened with obsoles-
cence as new information comes to light, the actors
adjust their strategies accordingly and the strategies
evolve into new schemes. In those circumstances, the
coordination of different forms of action and of the
innovation process generally can never be taken for
granted, so increased vigilance is justified on the part
of the authorities, and more generally on the part of
al the actors, who are in a position to guide the
behaviour of other actors either through their influ-
ence in a system of relationships or through respect
for their expertise.

This viewpoint, bringing together monitoring de-
vices and collective learning, is in line with current
theories, putting the emphasis on phenomena of con-
structing knowledge in action (Blackler, 1995;
Hatchuel and Weil, 1995; Moisdon, 1997). More
precisely, we will define collective learning as the
process by which actors influence one another, i.e.,
by which they share knowledge or construct it to-
gether, changing their own view of it in the process
(see Hatchuel, 1994). We prefer to use the term
collective learning rather than organisational learn-
ing, because the latter implies that the organisation is
the relevant unit of evaluation, which we regard as
questionable when examining such diffuse phenom-
ena as innovation. We shall therefore evaluate the
environmental innovation process as one that brings
together different groups, different ‘systems of ac-
tion' (Crozier and Friedberg, 1977) which interact
and help to construct one another.

With this in mind, we plan to distinguish three
levels of evaluation (negotiation by the authorities,
inter-company relations and relations within compa-
nies) by examining through which monitoring de-
vices interactions between the three levels are con-
structed. For innovation is challenging established
borders, knowledge and attitudes: what was yester-
day regarded as an externality may no longer be seen
in the same light tomorrow if in the meantime new
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technical solutions to pollution have been found or if
an agreement between polluters and victims of pollu-
tion is reached; asymmetries of information change
at the same time as the relative learning speeds of
economic actors, actors' strategies are constructed
along the way, revealing a growing discrepancy be-
tween the behaviour of fast learners and free riders;
technologies develop and change.

In our opinion, this continual movement of de-
structuring /restructuring can best be grasped through
a diaectic which associates each of the traditional
concepts derived from a static, political perspective
with concepts that offer a more dynamic view of the
process (see Table 2). It is not a question of substi-
tuting one perspective for another, but of bringing
them together by showing how one can move gradu-
aly from a situation of great uncertainty, which can
be described in a more relevant way using the con-
cepts listed in the right-hand column, to a situation in
which rather more is known and in which the con-
cepts in the left-hand column are more relevant.

4.2. The main concepts suggested

4.2.1. The notion of shared uncertainties

The idea of asymmetries of information refers to
the fact that the knowledge possessed by certain
actors is not available to the others. In particular,
industrialists are believed to have information about
technologies and the costs of clearing pollution which
the authorities could not know about. In our opinion,
this theory, which is at the heart of agency theory, is
unfounded in innovative situations where there is
considerable uncertainty, asymmetries only exist
where a field of action has already been explored,
the range of technical and economic optionsis clearly

Table 2
The dialectics of environmental innovation

Political perspective Innovation perspective

Competition

Freeriders

Information asymmetries
Best available technologies technological progress
Implementation innovation

Control coordination

Static efficiency procedural efficiency

learning, cooperation
fast learners
shared uncertainties

understood, and all parties can evaluate their specific
interests and come up with an appropriate strategy.
In the case of recycling, we described as ‘ shared
uncertainties’ (Aggeri and Hatchuel, 1997), the situa-
tion that prevailed at the start of the process and
explained that when it was not possible to clearly
identify opportunities and threats, each party took the
risk of cooperating at first in order to find out a bit
more. Indeed, the innovation process provided an
opportunity to gradually lift those uncertainties. In
the beginning, the actors have an interest in cooperat-
ing in order to discover new opportunities and to
avoid intervention by the authorities. Later, as infor-
mation emerges and leads to the development of
technologies, new opportunities come to light. Natu-
rally, manufacturers who have identified those new
sources of income will tend to want to protect them
by failing to reveal certain information. Thus, asym-
metries of information will gradually be built up, not
merely between manufacturers and the authorities,
but also among manufacturers. From then on, the
initial cooperation process will be reshaped and
groups in competition with one another may emerge.

4.2.2. The notion of fast learner

This differentiation process led us to distinguish
two types of behaviour among the companies we
studied: that of free riders and that of fast learners.
Economic theory has for a long time incorporated
the free rider into its models: this character sees
danger everywhere and pretends to take action while
trying to benefit from the actions of others. On the
other hand, economists have not paid much attention
to the ‘fast learners’, who have done a lot of experi-
ments, found new opportunities and want to make
the most of them. These two characters are necessary
to make sense of strategies and the choice of a-
liances. They enable us to understand why the rela-
tive speed of learning is a central criterion in the
innovation process. Fast learners can be incorporated
into the model in three stages. Firstly, we have to
highlight the activities of ‘relay actors (Crozier and
Friedberg, 1977) who represent companies in negoti-
ations with the authorities and take part in strategic
monitoring concerning the environment. Through
their mediation, these actors will play a key role in
how the company acquires, more or less quickly, an
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idea of the problem which will enable it to work out
a strategy. Thus, depending on their standing in the
company and their power of persuasion, companies
will agree or refuse to be a leader in a new activity.
In the second stage, companies have to focus on
introducing experiments (investment, cooperation,
R&D, etc.) in order to learn faster than their com-
petitors. The final stage involves describing all the
monitoring actions (indicators, management charts,
contracts, etc.) which the companies have to under-
take rapidly in order to channel and later adjust their
innovation efforts

4.2.3. The notion of procedural efficiency

This dynamic perspective of environmental policy
has significant drawbacks on the way environmental
policies can be considered. In a context of radical
uncertainties and controversies, there is growing con-
sensus that the question is not a matter of determin-
ing optimal solutions but rather of a sequential pro-
cess of decision-making to provide framing while
avoiding irreversible options (Hourcade, 1998). Con-
sequently, as soon as monitoring is considered a key
issue, having a great influence on the trajectories that

Levels of action

State action regulatory projects

can be taken by firms and on further public deci-
sions, procedural efficiency is considered most ap-
propriate. That does not mean that the initial charac-
teristics of the problem do not have any influence on
the final result. On the contrary, depending on the
initial level of uncertainty, on the existence of credi-
ble threats, on the nature of the relationships within
an industrial sector, and on the ease with which
polluters can be identified and sanctioned, we may
assume that voluntary agreements will have greater
or lesser chances of stimulating innovation and coop-
eration processes among firms. But this initial con-
text is not sufficient to predict the success or failure
of this kind of approach.

In this dynamic perspective, putting forward the
differentiation of behaviours through relative speeds
of learning, and thus the emergence of asymmetries
of information, does not mean that we fal into a
‘regulatory capture scenario’. Indeed, we assume
that if an appropriate monitoring scheme has been
built, public authorities will have learnt in the pro-
cess and will therefore be in a better position to
avoid capture and reorient the innovation process if
necessary.

__________________ Directive ?
Standards ?

Inter-firm contracts, rules Markets 7
relationships .
Intra-firm contracts, indicators
relationships

Time

- >

>

learning process

monitoring device

Fig. 1. Aninteractive model of innovation.



F. Aggeri / Research Policy 28 (1999) 699717 711

Now let uslook at how this interactive model (see
Fig. 1) is being put into practice as part of a 5-year
research project at Renault on the subject of recy-
cling end-of-life vehicles (ELV). This case seems to
us typical, insofar as innovative types of state inter-
vention are combined with new forms of collective
learning with a view to creating a new economic
model for recycling.

5. The end-of-life vehicles recycling case study
5.1. Initial uncertainties and controversies

The issue of car waste, regarded as a priority at
European level since 1990, is the subject of specific
study in Brussels, where a working group, bringing
together representatives of al the parties concerned
(manufacturers from the car industry generally, ecol-
ogists, officials of member countries environment
ministries) has been formed. The authorities aim
was to encourage the reduction of car waste at
source, promoting clearing and processing (by recy-
cling and other methods) in order to avoid dumping
car waste containing heavy or dangerous metals (lead,
used ail, chlorine, etc.) which could pollute the soil.
For athough vehicles are partly recycled (spare parts
are removed by car dismantlers, and metals are
recovered from shredders for sale to the steel and
metal industry), between 25 and 30% of the vehicles
weight, made up of plastic, glass, tires, various fluids
and heavy metals, ends up being dumped.

The key issues discussed by the working group
between representatives of governments and industry
concern: (i) which types of valorisation techniques to
encourage (recycling or incineration with energy re-
covery), (ii) the degree of dumping that should be
tolerated, (iii) who should be made responsible for
meeting those targets, (iv) how taxation can be used
most effectively to finance car waste processing.

From the beginning, all Europe’s car manufactur-
ers came out strongly against a project of decree put
forward by Germany which set very ambitious tar-
gets for different materials for ELV's and made man-
ufacturers solely responsible for ensuring they were
met. Meanwhile, adifferent approach, based on closer
collaboration with manufacturers, was introduced in
France, leading to the signing of a framework agree-

ment which set out: (1) quantitative processing tar-
gets which did not specify the type of technology
that should be used (85% for vehicles currently on
the roads in 2002, 90% for vehicles sold after 2002),
(2) a principle of shared responsibility involving all
the actors in the sector, (3) rules for transferring
know-how, making it easier to spread information
within the network of manufacturers, (4) confirma-
tion of the principle of a free market, without subsi-
dies, (5) the introduction of follow-up committees to
check that the agreements are enforced. In February
1996, in place of the initial decree, the German
government itself signed a voluntary agreement very
similar to the French Framework Agreement. A pro-
posed directive is due to be examined by the Euro-
pean Parliament this autumn (1998).

How can we explain these series of reversas, the
changing content of proposed legidative controls, as
well as the length of the process? The initial clue to
an answer lies in the complexity of the problem to be
dealt with. For a start, vehicles are heterogenous in
content and are made up of a wide variety of materi-
als (metals, plastic, glass, rubber). Secondly, design
developments make them harder to recycle because
of new materials being introduced and more built-in
parts used which are difficult to dismantle. Thirdly,
recycling techniques, collection networks, and sort-
ing and dismantling techniques used to be unknown
or only emerging. Finaly, responsibilities were diffi-
cult to determine because of the number of actors
involved in how far a vehicle could be recycled
(manufacturers, producers of accessories and materi-
als, breakers, shredders, motorists).

A number of disputes emerged in this respect
concerning the technical limits of recycling (was
closed-loop recycling—i.e., as part of the same pro-
cess—possible for plastics? was incineration with
energy recovery acceptable from an environmental
viewpoint?), how it should be organised (should
processing be contracted out? what should the role of
manufacturers be? what was the outlook for car
dismantlers?), and the profitability of recycling (what
extra costs were generated by recycling? should dis-
mantling and recycling be subsidised? should a tax
be introduced or should market forces be left to take
their course?).

We realised that what was at stake in these vari-
ous debates was not merely the costs and risks
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connected with the development of new technolo-
gies, but also the radical change in the ‘ELV econ-
omy’, with the appearance alongside the traditional
actors (dismantlers and shredders) of a whole series
of new participants (recycling companies and ex-
perts, cement industry, haulage companies, manufac-
turers, the authorities) being called on to help stream-
line recycling activities through the introduction of
new technologies, new working methods and new
forms of organisation.

When great uncertainty exists, it is easier to un-
derstand why it was difficult for the authorities not
only to settle disputes, but also to decide where to set
standards that were both technically feasible and
financially effective, to allocate responsibility effec-
tively and especially to recommend specific techno-
logical solutions.

5.2. Voluntary agreements: devices for coordination
and learning

Behind the principle of collective liability, thereis
much more than a defensive attitude against regula-
tion. If we were facing pure market relations and
perfect competition in the car industry, this principle
would have no meaning; each firm would wait for
signals from the market and respond to them inde-
pendently. If this principle has been actively de-
fended, it is because it is entirely consistent with
relations among manufacturers in the car industry,
who are much closer to the image of a network than
to that of a pure, perfect market.

The distinguishing characteristics of the sector are
as follows:

— Itisaninternational oligopoly where widespread

cooperation exists between manufacturers and

where each manufacturer has fairly stable rela
tions with a limited number of major suppliers.

— This industry needs and has developed a large

number of norms and design standards, some of

which are aready regulated by the state.

— The flow of innovations and the complexity of

the product lead manufacturers and suppliers to

practise intensive joint design of their products.

Hence, price signals are largely completed by a
permanent exchange of knowledge and information
allowing for a dynamic form of coordination on
product quality, technological change and production

requirements. In this context, the principle of collec-
tive liability makes sense. It recognises the reality of
this coordination and the existence in each transac-
tion (between a manufacturer and a subcontractor) of
‘reciprocal prescriptions’ (Hatchuel, 1994): by this
we mean that product design or services exchanged
are the result of negotiations in which each firm is
aware of its specific expertise.

5.3. The dynamics of innovation between and within
companies

To sum up, the French Framework Agreement
prevented companies from undertaking irreversible
investments, by setting general processing targets
and not specifying which type of technology to use
(recycling or energy production), and gave them time
to look into each technico-economical solution in
greater depth while at the same time sending a clear
message to economic agents. Moreover, the principle
of joint responsibility meant that opportunist be-
haviour was restricted, and all participants in the car
industry were encouraged to feel that the problem
concerned them. In this way, the signing of the
framework agreement in companies was decisive in
bringing the question of recycling into focus. Until
an agreement was signed, recycling was a matter for
the experts responsible for negotiating with the au-
thorities, and for a few internal experts carrying out
technological monitoring. After the signing, it was
possible to involve staff from the design stage and to
forge cooperation links with other companies. At
Renault, we took part in the enforcement of recy-
cling parameters in automobile development projects
(Aggeri and Hatchuel, 1998). One key point was
devising a ‘recyclability indicator’ and reporting pro-
cedures in order to measure the development perfor-
mance, to compare it to VASs targets, to incite de-
signers to take into account recyclability from the
‘drawing board’” and to facilitate monitoring at the
project management level. This action resulted in the
introduction of specific recycling targets in contracts
with each team of designers and at a project level.
Nevertheless, even if numerous actions have been
carried out until now, meeting VAs targets (90%
from 2002) still requires an important effort of inno-
vation. Indeed, reducing the number of materials
used in a vehicle, standardizing the attachments,
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reducing the amount of pollutants (heavy metals,
chlorine, etc.), developing modular equipments easy
to remove, is a very long process which requires
long-term partnerships and research in tandem with
subcontractors.

After the signing of the French Framework
Agreement, followed by similar agreements in other
European countries, cooperation between companies
involving all the actors in the recycling chain
(manufacturers, subcontractors, breakers, shredders,
recycling firms) developed around the building of
processing networks. Networks here means a series
of stages involving transformation and financial ex-
changes involving various industrial actors. In the
car industry, the main stages concerned: clearing,
dismantling by type of material, grinding, sorting,
transportation and finally processing by recycling or
energy recovery. After a few years of expansion,
during which joint standards were developed (speci-
fications, recommendations on equipment, quality
norms, etc.) on sorting, clearing and dismantling, a
few networks for plastics, glass, fluids and energy
production began to emerge. But contrary to the
assumption implicit in the voluntary agreements,
these networks did not emerge spontaneously. It
transpired that the building of new markets for recy-
cled products required much more subtle monitoring
than was provided for in the framework agreement.
As several authors have shown (Hatchuel, 1995;
Karpik, 1996; Callon, 1998), in certain situations
(great uncertainty, opportunism, specific assets), the
exchange cannot be based solely on a merging of
interests, and requires intervention by personal, insti-
tutional or immaterial delegates to facilitate the coor-
dination of economic agents. In other words, if trans-
actions are to take place on aregular basis, at as low
a cost as possible, there has to be prior agreement
between the partners on the goods to be exchanged,
conditions of production, measuring systems, evalua
tion of costs and logistical organisation; in short,
everything pertaining to the organisation of eco-
nomic life. The drawing up of this framing, which
includes a variety of arrangements (rules, technical
standards, procedures, contracts, etc.) is done nowa-
days by inter-company networks coordinated by car
manufacturers. The involvement of the manufactur-
ers is not a sign of the market failing to function,
rather a condition for it to emerge. It is possible to

demonstrate that several obstacles to exchange
(standardising the goods exchanged and vehicle pro-
cessing methods, stabilising supply and outlets in
order to reach a critical size) justify major coordina-
tion which those involved in making the exchanges
(shredders, dismantlers, recycling companies) cannot
carry out on their own because they are too small,
lack the capability to carry out R& D and are dis-
persed all over the country. In the absence of institu-
tional prescribers capable of taking on this coordina-
tion role, the manufacturers are well placed to do so,
firstly, because they have acquired expertise in many
areas concerning recycling (knowledge of disman-
tling procedures, manufacture of materials, and in-
cineration with energy recovery), and secondly, be-
cause they are at both ends of the transformation
chain through designing vehicles on the one hand,
and incorporating recycled goods into their cars on
the other.

5.4. The danger of destabilisation in the innovation
process: low incentives and different behaviour pat-
terns

Although the infrastructure of this economy (tech-
nology, organisation, outlets, rules) has now gained
widespread acceptance in the world of industry, and
costs have been more clearly identified, the number
of vehicles processed by these networks still falls far
short of what could be hoped for. The chief reason
put forward by those involved is the networks low
profitability, which discourages certain actors (dis-
mantlers in particular) from investing in recycling.
Be that as it may, it is not the only obstacle threaten-
ing the innovation process.

The growing differentiation between manufactur-
ers strategies that may be observed nowadaysis also
arisk factor. Whereas the issue of recycling did not
give rise to much discussion among manufacturersin
the beginning, it is increasingly becoming a selling
point and therefore a factor in competition. Compa-
nies like Volvo, Renault, Fiat, Mercedes and BMW,
using increasingly aggressive advertising and invest-
ing large amounts of money, have stepped up their
operations with subcontractors, the authorities and
partners in order to assert their strategies and differ-
entiate themselves from their competitors. Among
these ‘fast learners’, we have paid specia attention
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to the case of Renault. We should emphasise the
important role played by one ‘relay actor’, the com-
pany’s former financial and sales director, who was
put in charge of recycling issuesin 1992. In 1993, he
played a leading role in convincing the management
to make a strong commitment to recycling by setting
up a special recycling project backed by large finan-
cial resources. By way of contrast, his counterpart at
PSA, who has a more technical background, was
unable to convince his company to make such large
resources available: the management preferred to
adopt a ‘wait and see’ policy. On the other hand,
some manufacturers appear willing to make some
lesser efforts, as can be seen from the staff and
investments allocated by each manufacturer. Grow-
ing differences in strategic planning may aso be
observed. Although inter-company working groups
have been set up to reach agreement on joint action
frameworks (deciding on standards, indicators and
information systems), they have not always put for-
ward a common viewpoint to the authorities. Mean-
while, the European directive is about to be pub-
lished and agreement of this kind is vital to ensure
that the steps taken by manufacturers are compatible
as we move towards networks comprising several
makes of car. Similar strategic differentiation can be
seen among breakers, subcontractors, shredders and
materials manufacturers. For example, the best or-
ganised dismantlers are tempted to gamble on coop-
erating with manufacturers to elbow out smaller
firms and win a bigger share of wrecks. Materials
manufacturers are also divided between those who
fear that expansion of the recycled goods market
may harm sales of new materials and those who have
invested in such goods themselves as a way of
winning new markets in the car industry.

Nowadays the growing differentiation in be-
haviour patterns and the lack of financia incentives
are clearly working against the innovation process.
Investments approved by some actors to devise the
framing needed to make recycled goods benefit the
group as a whole, but it is difficult to define who
owns them. So athough recycling companies which
have developed new recycling methods or people
who have perfected new dismantling equipment can
apply for a patent, it is hard to see how manufactur-
ers who have brought the various actors in a network
into contact, helped to endorse recycled goods and

defined specifications, worked out dismantling pro-
cedures or design indicators can be rewarded for
their actions. This makes it easier to understand their
reticence to make their findings available to al the
actors in the sector, in particular, those who did not
agree to make similar efforts, although this would
clearly be in the interests of the sector as a whole
because there is no rivalry over these findings. In
other words, the risk is that positive externalities
may be created that would benefit * free riders' to the
detriment of those making the innovations. The prob-
lem has been clearly highlighted by theorists of
endogenous growth (Romer, 1990), who emphasise
the importance of state intervention to provide back-
up funding and the protection of R& D in this spe-
cific instance. In order to overcome the current
deadlock and avoid discouraging fast learners, the
authorities probably need to become involved—but
in what way?

5.5. How should the authorities be involved in moni-
toring?

At this stage, we shall restrict ourselves to suggest
a few tracks that might be explored. The trans-
parency and definition of clear rules, understood by
al, is a vital prerequisite for reducing the risk of
capture, avoiding the possibility of misunderstand-
ings and disputes. As new information has come to
light on actors, technologies and costs, four types of
measures may be envisaged: subsidies, taxes, institu-
tional measures (standards, official approval, setting
up of technica centres) and regulations. The granting
of subsidies is widely used nowadays as a way of
supporting innovation efforts. Nonetheless, this is a
two-edged sword which should be handled carefully
because it may distort competition by providing arti-
ficial support to certain activities. For example, sev-
eral of the people we interviewed said that most of
the financial results of recycling or waste incinera-
tion companies were distorted by the allocation of
various more or less generous subsidies (from Eu-
rope, national governments or regions).

The subject of levying new taxes brings us back
to the debate mentioned in Section 3 over the use of
economic instruments. For instance, since technolo-
gies, costs and actors are better known, it would
certainly be possible nowadays to simulate the ef-
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fects of increasing the dumping tax and channelling
the excess into supporting waste processing net-
works. This solution would have the advantage of
creating greater financial incentives in a system that
currently has too few. On the other hand, the idea of
levying a tax on new vehicles to finance the collec-
tion and recycling of ELV's should on the face of it
be ruled out because it does not provide an incentive
to improve the economic efficiency of the system
and would probably generate abusive rents.

Asfor institutional measures to improve coordina-
tion, such as the setting up of technical centres and
the introduction of regulations or standards for com-
patibility, they become necessary when the range of
possible technical options is too large or when those
involved hold greatly conflicting viewpoints and
cannot reach agreement on joint coordination. Sev-
eral authors (Katz and Shapiro, 1985; Gabel, 1991)
have shown how competition over standards could
be a key issue for companies. As it happens, it could
also be a way of rewarding the efforts made by fast
learners and encourage other firms to innovate. Ob-
viously, the problem is pinpointing the moment when
this situation is reached, choosing rules and stan-
dards that do not favour some parties to an unwar-
ranted extent and not excluding promising technolog-
ical options too quickly.

More probably, it could be thought that a good
policy would be to combine these various measures,
whose advantages are complementary. In this per-
spective, regulation may be seen as a last resort
which would mark an end to the logic of coopera-
tion.

6. Conclusion

In this article, we have tried to highlight the
interest and limits of a new form of cooperative
approach shaped by instruments and doctrines to
adapt to the new environmental problems that have
emerged with the problematic of sustainable devel-
opment. In this context, when the state does not have
sufficient knowledge to lead the innovation process,
it should be able to create conditions that encourage
cooperation between firms. Thus we examined how,
in the case of ELVs, the implementation of ‘innova
tion-oriented voluntary agreements’ made it possible

to encourage the learning and innovation processes
within and between companies. We have mentioned
how both the authorities and manufacturers could
have an interest in using this type of instrument in a
situation of shared uncertainty, when polluters are
hard to identify and there are credible threats to
manufacturers, and when the industrial system works
smoothly. We have also seen how such agreements
have played the part of coordination mechanisms,
encouraging coordinated learning and experimental
action in companies. In addition, and this is more
paradoxical, the introduction of these agreements
could gradually increase the state’s leeway owing to
new knowledge gained by progressively synthesizing
the action of the firms. Nonetheless, it may be
thought that this capacity would only be used when
the targets of voluntary agreements were not reached.
On the other hand, there is nothing to prevent the
companies that learned fastest from calling for a
tightening up of the rules or the introduction of
economic instruments as soon as they can foresee a
competitive advantage and want to make the most of
it. Through this case study, we can perceive the
outlines of a dynamic, interactive model in which the
strategies of the authorities on the one hand and
companies on the other are built up in paralel and
affect one another. This model enables us to infer
why and how the content of public policy changes as
companies knowledge improves. Taking this dy-
namic view, the choice of a particular instrument
(such as a voluntary agreement) is only significant
when seen in relation to the overal innovation pro-
cess of which it forms part.

There are several indications that this evaluation
has a much wider field of application than simply the
case of the car industry. An increasing number of
legislative controls being introduced at European
level have similar characteristics (the issue of which
technologies should be used, degree of complexity,
number of participants, various types of pollution)
and cooperation between firms and the authorities is
aso tending to move forward, to the detriment of
more authoritarian methods. More generaly, we have
put forward a number of assumptions regarding the
circumstances in which voluntary agreements seem
to be more effective and easier to put into practice
than other instruments such as taxes or legidative
controls.
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Obvioudly, these assumptions should be tested in
a larger number of case studies. Moreover, even
when all the circumstances are right, they do not
necessarily guarantee that public policy will be effec-
tive. We firmly believe that effectiveness is a dy-
namic quality which depends not only on the initial
circumstances but also on the monitoring methods
put into practice by all parties, and in particular by
the authorities. In other words, even if this model,
featuring a resourceful government which knows
how to use its power and hide its weaknesses, may
seem attractive, more effective forms of monitoring,
focusing on cooperation mechanisms, by the authori-
ties have yet to be explored.
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