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THE PRECAUTIONARY PRINCIPLE IN
PRACTICE: A MANDATE FOR ANTICIPATORY
PREVENTATIVE ACTION

David Santillo, Paul Jobnston, and Ruth Stringer

Our ability to protect our environment and to ensure that our exploitation
of ecosystems is sustainable depends on our capacity to identify environ-
mental threats and to prevent serious or irreversible harm before it occurs.
At the same time, we must recognize that ecosystems are complex entities
that can neither be defined explicitly nor described fully, other than through
creation of artificial boundaries. This leads effectively to the exclusion of
some elements of the ecosystem from further consideration; that is, such ele-
ments are “externalized” and are not amenable to description or quantifica-
tion. Berg and Scheringer (1994) derive the term “overcomplexity” to

describe the manner in which the spatial relationships and evolution of

ecosystems over time are both unpredictable and impossible to examine to a
degree sufficient to reveal their detail and derivative properties. Further-
more, characteristics of undamaged ecosystems (reference conditions) that
are meaningful and representative, including variability in time and space
and against which ecosystem stresses and damage can be gauged, are likely

to be impossible to define.
Scientific research undoubtedly has the ability to improve our under-

standing of ecosystems, particularly the relationships between organisms and

their environment and pathways of energy, nutrient, and contaminant flows.
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This may, in turn, lead to a reduction in the level of those uncertainties that
have been identified. Nevertheless, all scientific determinations are bound
by the largely arbitrary constraints of experimental design and the need to
control, as far as possible, all variables that lie outside the study boundaries.
Further analysis of a particular system can never address those properties
about which we remain ignorant, other than if such properties are identified
by chance and are then amenable to analysis. Moreover, natural systems are
characterized by complex processes and networks of interaction. It is gener-
ally not possible to define precisely where, or even if, chains of cause—effect
relationships begin and end. Substantial irreducible uncertainties, or inde-
terminacies (Dovers and Handmer 1995; Wynne 1992), will always remain
as barriers to comprehensive descriptions and predictions of ecosystem func-
tion (see figure 2.1).

THE REGULATOR’S DILEMMA

[t is this background against which regulatory decisions are required in order
to avoid systematic environmental degradation. With regard to the limita-
tion of damage to ecosystems and the maintenance of their viability through
protection or sustainable exploitation, it has long been recognized that “pre-
vention is better than cure” (Bodansky 1991). Clearly the deferral of action
until such time as a potentially impacted system can be fully described and
the consequences of a particular stressor can be reliably quantified or pre-
dicted is not a responsible option, first because such analytical certainty will
never be achieved and second because serious or irreversible damage may
result in the meantime. Research frequently demonstrates that ecosystems
possess greater complexities and are harder to define and predict than previ-
ously thought. Overall, while much research funded as part of ongoing reg-
ulatory processes is invaluable, it is rarely able to resolve the dilemmas that
lead to its commissioning. Environmental regulators are frequently pre-
sented with the need to take action to prevent, or avoid the potential for,
damage to the environment or human health in the face of considerable
uncertainty, an unquantifiable degree of ignorance, and inherent indetermi-
nacies, a situation Bodansky (1991) terms the “regulator’s dilemma.”
Numerous approaches have emerged in attempts to resolve, or avoid, this
dilemma. Approaches based on the assessment and management of risk have
perhaps received the greatest attention in recent years, relying essentially on
the application of techniques developed in engineering sciences to the fore-
casting of trends and impacts in more complex and poorly defined natural
systems. Risk-based approaches extend from the view that environmental
risks can be quantified and managed at sustainable and “acceptable” levels,
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of protecting the natural foundations of life for future generations, irre-
versible damage must be prevented.

The Precautionary Principle not only permits action to be taken in the
absence of conclusive evidence of cause—effect relationships, but also stresses

that action in anticipation of harm is essential to ensure that it does not
occur (Bodansky, 1991). The adoption of such an approach implies a shift in
emphasis in favor of a bias toward safety (McIntyre and Mosedale, 1997),

ensuring that any errors of judgment made will lead to excess, rather than
inadequate, protection.
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FIGURE 2.1. Diagramatic representation of the relationship between
the level of biological organization of a system, both natural and artificial,
and its amenability to description and understanding.

either in absolute terms or relative to the benefits accrued. In broad terms,
icks are determined from a combination of the intrinsic hazards presented
by a chemical or activity and measurements or estimates of exposure to that
agent. Such approaches assume that it is possible to know enough about the

hazards of, and exposure to, a particular chemical or activity to enable cal-
culation of the risks in a reliable manner.

The principle has perhaps gained its highest profile within the field of
marine environmental protection, especially with respect to inputs of haz-
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ardous chemicals, although it is equally applicable to other fields of envi-
ronmental legislation. Ultimately it has application at the science—policy
. terface not only in relation to the control of the release of harmful chem-
. als to environmental media, but also to the release of biological agents
(including genetically modified organisms), the management of resource
exploitation (e.g., fisheries), and, indeed, any field in which human activity
might have substantial, far-reaching, or even irreversible impacts.
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e Ma_oﬁw Mv o_ﬂrﬁ. amm_o.zm_ seas and global marine fora. Notable
ey M % e Oslo and Paris Commissions (protecting the North East

R, 1992, 1998), Barcelona Convention (Mediterranean)

(UNEP, 1996), and the Lond .
(LC, 1972, 1996). ondon Convention on dumping of wastes at sea

[t h i . —
o MW also _mm_:m& Eﬁma application in legislation designed to prevent
e M:ﬁ.m egradation, notably the 1987 Montreal Protocol regulatin
epleting substances, the 1992 Climate Change Convention, the mﬁm
y O

and Mosedale (1997) provided a more comprehensive review.

INCORPORATION OF THE PRECAUTIONARY PRINCIPLE INTO
INTERNATIONAL ENVIRONMENTAL LAW

Since its initial formulation, two rrends have been apparent in the develop-
ment of the principle. First, the principle has cained increasing acceptance
as a fundamental guiding paradigm within Sational and international leg-
ilative frameworks. 1t now forms a fundamental component of numerous
legislative agreements On the protection of the environment, as discussed
below. At the same time, however, the principle has veered away from a
strong mandate for precautionary action toward a universal sentiment with
little guidance on practical implementation. The principle has been defined
in a2 number of different ways nd is increasingly cited without explicit defi-
ition. As a result, there is a danger that the initial intentions of the princi-
ple may become increasingly diluted or effectively lost during the imple-
mentation of some of the legislation In which it is incorporated. There is,
therefore, an urgent need to look again at the principle of precautionary
action and what it means in terms of practical application.

While the earliest origins of the Vosorgeprinzip remain unclear (Dok,
1995: Gray and Bewers, 1996), its most complete definition 1s probably that
given in a German federal government report on the protection of air qual-
ity (DoE, 1995). This definition essentially comprises four elements, that
damage should, as a priority, he avoided; that scientific research plays an
essential role in identifying threats; that action to prevent harm is essential,
even in absence of conclusive evidence of causality; and that all technolog-
ical developments should meet the requirement for progressive reduction of
environmental burden. Of these elements, the requirement for action in the
absence of analytical or predictive certainty has become the most widely
used condensation of the principle.

For example, the Ministerial Declaration, which arose from the First
International Conference on the Protection of the North Sea, held in Bre-
en in 1984, incorporated the statement that North Sea States must DOt
wait for proof of harmful effects before taking action. This commitment was
ade more explicit in the Ministerial Declarations from the 1987 and 1990

TOWAR
D IMPLEMENTATION OF THE PRECAUTIONARY PRINCIPLE
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North Sea Ministerial Declarations
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y such substances, even when there is no scientific evi
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ence to prove a causal link between emissions and effects (th
principle of precautionary action) (MINDEC, 1987) )
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This interpretation was further strengthened by the Third and Fourth
Ministerial Declarations (MINDEC, 1990, 1995), the latter committing to
continuous reduction of such inputs with a target of their cessation within
one generation. In the sense that this commitment addresses a very broad
oroup of chemicals on the hasis of their inherent hazardous properties, with-
out the requirement for ~dividual assessment of causality, it is truly precau-
tionary in nature. Precisely how effectively such measures will translate to
precautionary action remains to be seen.

Oslo and Paris Commissions and the OSPAR Convention

The 1992 Convention for the Protection of the Marine Environment of the
North East Atlantic (OSPAR, 1992) adopted similar provisions, although
the specific timeline for implementation (the “one generation goal”) was
only adopted at the OSPAR Ministerial meeting in Sintra, Portugal, in July
1998 (OSPAR, 1998). Again, the commitment has been made to make
every endeavor to achieve “zero discharge” (cf. discharges, emissions, and
losses) for all hazardous substances to the OSPAR maritime region by 2020,
with the aim of achieving concentrations close to zero in the environment
for synthetic substances and close to background for naturally occurring sub-
stances. The convention participants envisioned that implementation
would be a staged process, with action on a priority list of chemicals of par-
ticular concern within a more limited timeframe. It is also acknowledged
that the involvement of industry and other international organizations will
form a vital part of effective implementation programs to meet the stated

objectives (OSPAR, 1998).

The London Convention and Its 1996 Protocol

The language of the I ondon Convention (1972), a global forum under the
auspices of the International Maritime Organization (IMO) that regulates
the dumping of wastes at sea, includes a general requirement to take all prac-
ticable steps to prevent pollution from dumping operations. The 1996 Pro-
tocol to the Convention (LC, 1996) makes explicit reference to the precau-
tionary approach as a general obligation (Article 3), with a practical, though
oeneric, requirement for preventative measures to be taken whenever harm
is likely to result from the dumping of wastes, even when conclusive evi-
dence of causality is unavailable. Although such preventative measures are
qot elaborated further under Article 3, the obligation is also made that
~ction does not simply shift the potential for pollution from one environ-

mental compartment to another.
The current prohibitions on the dumping of both radioactive and indus-
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trial was . | |
ol te by contracting parties, resulting from amendments in 1993 to the
convention, could be viewed |
ed as essentiall | in i
P — coul iewe y precautionary in intent
e mﬂ_._m mwm_:, m%ﬂos is required in the absence of specific assessments of
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The 1996 pr . .
Sk 3 P Qonono_ remains open for signature. Early ratification is clearly
e r.ow Hma to move the convention to a more precautionary basis and
¢ T .
ighly significant with respect to the global nature of the treaty

I'be Rio Declaration on Environment and Development

The Rio De j .

Princiole Hoo_mwmzow (1992) provided an opportunity for the Precautionary

~mmmm_mMo: meE wider currency in international agreements and national
- Nevertheless, the definition of the principle within the declara

Whe |
o re Hrwm..m are &Rmﬂm of serious or irreversible damage, lack of
scientific certainty shall not be used as a reason for postpon-

INg Cost- .
g effective measures to prevent environmental degrada-

tion (RioDEC, 1992).

Thi . .
ration MHMMM M:mmwmww course, from %m_ need to reach a consensus decla-
introduces to the @azﬂm__dcv?oﬂq -ouneres. Moreover, the Rio definition
effscrive. which codld i ple the provision that measures should be cost-
» Which could imply that precautionary action might be subject to
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cost-benefit analysis; that is, an ~dditional evaluation step in which the

advantages and disadvantages of such action are weighed up, primarily in
financial terms. In simple terms, it 1s feasible that if the financial costs of tak-

ing necessary precautionary action are deemed too great, such action may be
ruled out. This concern is by no means unwarranted. Indeed, the 1994 U.K.
strategy for sustainable development uses a definition of the principle on the
basis of the Rio definition, making explicit the proviso that precautionary
measures should be taken only if

MMM@NMMJ Mw %Mhﬂ@mﬁ%ﬁnﬂﬂf m._ﬁ al., Em.@mlﬂmsm%ms cod stocks; Myers
; e development .
to the exploitation of fish stocks mMmH%TMDM“WM:HM@MMMMODMMM%ﬁ%mm”
Mﬁ@.ﬂomnrﬂ m._mm_. ?Dmmﬂ:m:ﬁm:«ﬁ from those aimed at nosqﬁh_:Dm or elimi-
m::m pollution, as those relating to fisheries work from the assumption that
MMHM evel o__nu continued exploitation is ultimately sustainable. They also dif-
fer in a number .Qm m:.smwam:ﬁw_ ways from traditional approaches to fishery
agement, primarily in their recognition of the underlying importance of
species conservation and the mechanisms they incorporate to addr o
tainties and indeterminacies (Dayton, 1998). S
BmMWm Mmmvom CD._E& Nations >m3.m502 on the Conservation and Manage-
e n_o s,mﬂn.:_sm Stocks and Highly Migratory Fish Stocks (UN, 1995)
_ﬂn udes mﬁmn_m._n reference to the need to ensure long-term mcﬂm:wm_E:ﬁ
t N.o:.mr m.mowzos of a precautionary approach. The agreement go .
mmmn:mm, in general terms at least, how such an approach would Mm N OW Mo
including improved science-based decision making, development Mw mm_nmr,

niques to INt1
" q . M&m.nmmm and account for uncertainties in stock size and productiv-
Y, the implementation of methods to reduce by-catch of nontarget

... the likely balance of costs and benefits justifies it (DoE, 1995).

Such conditions are becoming more prevalent in the various definitions
and interpretations of the precautionary approach and threaten to under-
Hine the fundamental purpose for which the principle itself was developed
by subsuming it simply as one “ool” within a risk-based approach. This is
discussed further below and, more extensively, by Santillo et al. (1998).

The EC Treaty 1993: Establishing the European Community
While historically and still primarily an economic entity, the EC Treaty (EC

1993) summarizes the European Community approach to the environment

species (i.e. .
mmmn_@ (i m_, .:S.&msﬁmm catch of other organisms, including seabirds and
, resulting from fishing efforts directed at the target species)

under Article 130. Interestingly, while the treaty bases environmental legis-
lation on the Precautionary Principle, it sees the Principle of Preventative
Action as an additional and separate obligation. No further definitions are
given, and it remains unclear precisely how the Precautionary Principle
would be implemented other than through effective, preventative action.
Moreover, in practice there would appear to be little room for truly precau-
tionary measures to be implemented within existing directives on environ-
mental issues. Cost-benefit analysis again plays a central role, as does the
overriding commitment to the economic and social development of the
community and its regions and the maintenance of the single European mar-
ket. In the regulation of chemicals, the community has clearly adopted a

risk-based approach, and the absence of precaution is particularly apparent
with respect to current permissive legislation on nonassessed chemicals. The

processes by which the production, marketing, and use of chemicals are reg-
ulated in the EU and in several member states are currently undergoing

review.

:ﬁ”@ mmw.mMHM:m rﬂm yet to be ratified and implemented, despite the
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| - . Inking within the precautionary a
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o r ’ oa.fm.mﬂ group, to m.wméz at least once before they are sub-
] ommercial fishing as an additional practical and more precaution
measure to safeguard long-term sustainability. Nevertheless, the 5888%“

Jo: of the principles in this field still lag considerably behind their applic
tion to the control of chemical contaminants. e

SCIENCE AND THE PRECAUTIONARY PRINCIPLE

W_HM ”mm”mmma%wm&cw M.MMMMHMWH 995 | Gray, 1990) that the Precautionary Princi-
ahsence of proofof causalicy. Risk-based appreaches are commonly presented
as the science-based alternative. Such <HWM yopam—— ﬁa.mmmsmm&
.ﬁrm principle is founded on the use of 85@H.M%mmmwwwmwwh%hw“%”_Nm Hrmm
Hw M&mm to guide .m_.mnm:ﬂo:mQ action. The ?D%Swm_ﬁm_ difference rMm,MMMD
oﬁrmwMOmM_,MMw:W“:MH mw@wwownrmm,wm not Hrmﬁ. one uses science while the
e does :wmrm:m m_w M Mmm way in ET:.UT mm_mEEn evidence is employed

science—policy interface. The precautionary

United Nations Agreement on High-Seas F ishing

Recognition of the failure of existing management initiatives to ensure sus-
tainable exploitation in numerous t:sheries around the world (e.g., North
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approach is, to a degree, less prescriptive in 1ts evaluation of the need for
action, in that it does not rely on a need explicitly to define and quantity
risks, but rather on the more general application of scientific research as a
means for the early detection of dangers to human or wildlife health or to
‘he environment as a whole. The commitments within the North Sea and
OSPAR processes, for example, clearly have a firm basis in science, as they
rely on scientific research to identify those properties and, thereby, sub-
stances or groups of substances that are of concern. Nevertheless, in the
requirement to address all substances with those properties, the legislation is
also clearly precautionary in nature. It is in this manner that science can
continue to play a central role in the formulation and implementation of
offective environmental legislation without the need for a risk-based
approach.

The Precautionary Principle is, in its own right, a crucial scientific tool to
mitigate threats to the environment (Johnston and Simmonds, 1990, 1991).
Clearly it is not intended as a substitute for a scientific approach but rather
as an overarching principle to guide decision making in the absence of ana-
lytical or predictive certainty. It provides a mechanism to compensate for
inherent uncertainty and indeterminacy in natural systems and a central
paradigm for responsible, timely, and definitive preventative action.

Gray and Bewers (1996) suggested that, in the context of the North Sea
Ministerial agreements, the Precautionary Principle should be implemented
through the employment of pessimistic assumptions in standard risk-assess-
ment procedures. Such an approach captures neither the spirit nor the pro-
visions intended for the principle and threatens to undermine its utility by
subjecting it to the self-same limitations of risk assessment and management
procedures. Their arguments are challenged in more detail by Santillo et al.
(1998).

In short, the Precautionary Principle cannot and should not be subsumed
under a risk assessment mechanism, as is also currently implied within guid-
nce for risk assessment and management in the United Kingdom (DoE,
1995). to be invoked only when an risk assessment 1s judged to have failed
(Brown, 1998). Neither should risk assessment be seen as a means of imple-
menting the Precautionary Principle, as one tool in the full suite of risk
assessment methodologies. Contrary to Brown (1998), the Precautionary
Principle should operate at all times in recognition of the fact that assess-
ments of hazards, exposure, and risk, despite their apparent objectivity, can
hever alone ensure an adequate level of environmental protection. Indeed,
if the principle is not operational at all times, its effectiveness is greatly
diminished.

CHA : '
PTER 2: A MANDATE FOR ANTICIPATORY PREVENTATIVE ACTION 47

IMPLEMENTATION INTO THE F UTURE

If the Pr . ] :
e mmzwwmmcwmwmm”“w”mmm” MM. MMH as a ﬂw? effective means of ensuring
development of its interpretation msmn”ﬂ.ﬂa amage is m.<oﬂmmu continued
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blioagion £ to @amn.mccosmﬂ measures. As one example, the
obligation for North East Atlantic States to meet the “one generation goal”

(FRG, 1986).

Implem | inci
plementation of the Principle of Precautionary Action demands that:

1. Serious or i .
L or _Qmﬂm.wm&_m damage to ecosystems must be avoided in advance
= et y _u”wd.m:.mﬁm harm and by avoiding the potential for harm: |
. 2 ® ] ® ﬂ
m quality scientific research is employed as a key mechanism for the
: MH. y detection of actual or potential impacts;
. Action | _
= to @SHMQ ecosystems is necessary, not simply possible, even in
€ presence of uncertainty, i . ,
1Ignoranc | | .
o ty, ig e, and irreducible indeterminacy;

4. All futur | .
re ﬁmnr:_n.mr social, and economic developments implement a
progressive reduction in environmental burden

Such an i . .
i 58.,685:&5 would reaffirm the principle as a mandate for
ICIpatory action of a preventative nature.
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W mrw CN@ 1 m argued that the choice faced by environmental regula
ays be between one risk and ...
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ary Principl e regard, it is essential to recognize that the Precaution
iple . Yy -
o %mr s not .Enmsmma to be applied in a simple one-sided approach to
ing, without consideration of the potential hazards of alterna

tives. For acti .
e on%os .Ho be truly precautionary, it must also ensure that the fun-
jective of the reduction of overall environmental burden is
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strictly observed. If this requirement is not observed, then the goal of envi-
ronmental legislation would not be guaranteed.

In order to meet this objective, it must be recognized that a decision,
for example, to prevent the use or discharge of a certain chemical may
require a fundamental reevaluation of societal need for that product
and may not always imply simple substitution with an alternative. For exam-
ple, if the commitments within the North Sea Ministerial process (MIN-
DEC, 1995) and, more recently, under OSPAR (1998) are to be met, par-
ticularly to achieve zero discharge, emissions, and losses of hazardous
<ubstances to the North Sea and North East Atlantic regions respectively,
changes to industrial practice, process, and even products will undoubtedly
be necessary.

CONCLUSION

During the ten to fifteen years since 1ts early formulation and development,
the Precautionary Principle has, therefore, been progressively incorporated
as a guiding paradigm in treaties and conventions designed to protect the
environment. At the same time, however, there has been relatively little
focus on the development of mechanisms by which precaution may be effec-
tively implemented.

The initial development of the Precautionary Principle stemmed from the
necessity for a mechanism to address uncertainties and limitations to scien-
tific knowledge at the science—policy intertace. It is of fundamental impor-
tance. therefore, that the principle should not be weakened to a point at
which it is seen merely as an ideal to be noted but ignored. Furthermore,
attempts to make the principle subject to cost-benefit analysis or to reduce
its status to one of a suite of tools within risk-based approaches must be
strongly resisted. Such changes threaten to prevent the principle from serv-
ing the essential role for which it was designed.

The North Sea Ministerial process and the OSPAR Convention provide
some of the strongest bases yet for the practical implementation of the Pre-
cautionary Principle as it applies to the protection of the marine environ-
ment, particularly with regard to hazardous substances. It is now essential to
ensure that the principle is strictly observed during the further development
of these agreements, and particularly during the development and applica-
tion of practical programs and measures to address threats to the marine
environment. Moreover, it is important that similar provisions are extended
to provide similar levels of protection to other compartments of the envi-

ronment. It is only through adopting mechanisms that enable and, indeed,
require precautionary action that we will be capable of ensuring that envi-
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