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The Precautionary Principle and its application in marine environmental management

Summary

The precautionary principle arose from a growing awareness in the ‘80s and ‘90s that a “monitor and respond” or reactive approach to environmental management was unsatisfactory. It often failed to protect the environment (measures were taken too late), and created an uncertain environment for business development.

There have been many definitions of the precautionary principle, usually reflecting the interests of originating organisations. However, most would agree that the spirit of the principle is simply this: 

· we should be careful when embarking on something new; 

· we should be reasonably convinced that no harm will come of it; and 

· we should be particularly careful when there is much uncertainty or ignorance about possible effects.  

The principle is not and cannot be a simple decision criterion, since the word “reasonable” is a key word in most definitions (including that of the European Commission) – implying the need for a judgement or a weighing of evidence. 

The principle does not require developers to prove absolutely that something is safe. This is usually impossible from a logical and scientific viewpoint. It does require:

1. A clear and independent presentation of possible impacts, associated risks and uncertainties (including probability and severity of impact);
2. convincing evidence that serious harm is very unlikely;

3. convincing evidence that any risk of harm is more than outweighed by the benefits; and
4. an independent process for making judgements about the nature of any risk, the degree of uncertainty, and the overall balance of costs and benefits – to ensure “reasonable” precaution.

This type of information is usually (but not always) presented and analysed in Environmental Impact Assessment (EIA) or at public enquiries in the case of larger or more controversial development proposals.
It is arguable that the main weakness in delivering the principle in most countries lies in the EIA process. Although EIA forces a thorough analysis of environmental issues, it is not independent, and this is a particular problem when assessing risk and uncertainty, since the perception of risk is largely cultural and subjective. The EIA is typically commissioned by the developer, and the analysis of costs and benefits and the assessment of risk is bound to reflect the developer’s perspective. 

The implementation of strategic environmental assessment should address this, insofar as it will address longer term cumulative impact and risk issues, and because it will normally be funded by central or local government. However, a comprehensive and effective SEA process will be costly, and to some degree compromises the “polluter pays” principle.
Environmental limits and acceptable change
Industry and society in general have had traditional rights of access to the marine environment and to make use of marine resources and capabilities. This presumes that all environments have a finite capacity to accommodate exploitation or contamination without unacceptable consequences (Gray, 1998
). GESAMP describe this “environmental capacity” as "a property of the environment, defined as its ability to accommodate a particular activity or rate of activity without unacceptable impact" (GESAMP, 1986
).
Traditionally, consent to discharge has been given conditional upon careful monitoring to ensure that the assimilative capacity is not exceeded. The obvious weakness of this approach is that impacts may only be evident once the environmental capacity to absorb pollutants has been exceeded. This is a particularly dangerous approach to planning and legislation where impacts are persistent and irreversible. 

It is inevitable, if working to the assimilative capacity through a “monitor-response” regulatory framework that efforts to reduce potentially damaging inputs to the marine environment will only be implemented once it is too late. Not only is this harmful to the environment, but it can also be expensive, particularly if used in conjunction with the polluter pays principle. Industry may be locked into a cycle of low cost effluent disposal followed by high cost remedial action when the assimilative capacity has been exceeded.

A further criticism of such an approach is that it does not make any use of available scientific knowledge. Published scientific analysis and case studies provide valuable clues to likely consequences of actions. To be legally sanctioned to ignore this body of evidence and continue discharging to the point where negative impacts show up in monitoring is irresponsible
.

This reactive approach has been referred to as the 'permissive principle' and the 'dump-monitor-act' logic behind regulation based upon the assimilative capacity has been strongly condemned
.

Black and Grey Lists

The next stage in the development of marine legislation was the drawing up of black and grey lists. Over many years organisations such as UNEP and the Oslo and Paris Commission (OSPARCOM) with marine stewardship responsibilities have drawn up lists of toxins, regularly updated, which should not be released into the marine environment. 

These lists make good use of current scientific knowledge, but perhaps almost go too far in placing faith in science. The assumption is that science has successfully identified all substances that are potentially harmful to the marine environment. The associated assumption therefore, is that all other substances are free to be released until they are scientifically proven to be harmful. This is particularly problematic with new substances, metabolites or by-products from anthropogenic activities, which may take a while before they are identified as harmful and added to the lists.

The other difficulty for this approach to marine environmental regulation is that it gives little or no consideration to local variations in marine habitats in terms of sensitivity or assimilative capacity. Clearly some substances may be very harmful in certain marine ecosystems but have little or no negative impact in others. By contrast other substances that are revealed to be non-toxic in laboratory tests may be transformed in the marine environment or react with other substances in the water and cause harm
.

The Montreal Guidelines

In 1985 UNEP attempted to overcome some of the difficulties of existing marine pollution control policy outlined above. The Montreal guidelines (UNEP, 1985
) to governments that were drawn up were an attempt to give greater consideration to local variations in the marine environment and finally tackle the problem of marine pollution from land based sources. The guidelines were based on a need to have strict emission and marine quality standards. These should give clear consideration to water sediment and quality, as well as looking at fish assemblages and community structure as an indicator of environmental health. The guidelines also included the need for planning applications to include environmental impact assessments.

In many ways these guidelines represented progress and took into account and built upon some of the principles of assimilative capacity and black list approach to marine environmental regulation. However, there were still concerns over the ability of these guidelines to promote full protection of sensitive marine ecosystems. The principal concerns were over ambiguity within the guidelines. For example, there was no consideration of ambient levels within an ecosystem prior to impact, nor was there any quantitative indication of the level of environmental standards. More particularly, no framework was provided for the process of deciding upon appropriate localised marine standards.

The guidelines do list practises that are 'incompatible with the marine environment' and clearly highlight the need for a regional management perspective. Overall the guidelines provide a valuable checklist of considerations for marine environmental regulation, but further work was still required for the evolution of an effective regulatory framework
.

The Precautionary Principle

In 1987 at the 2nd International Conference on the North Sea in London, the regulations safeguarding the marine environment were taken a natural step further, by removing the need for concrete scientific proof of cause and effect, and rather shifting the emphasis to precaution. 

The Ministerial Declaration agreed to "accept the principle of safeguarding the marine ecology of the North Sea by reducing polluting emissions of substances that are persistent, toxic and liable to bio-accumulate at source by the use of best available technology and other appropriate measures. This applies especially when there is reason to assume that certain damage or harmful effects on the living resources of the sea are likely to be caused by such substances, even where there is no scientific evidence of a causal link between emissions and effects”.

The precautionary principle laid out in 1987 appears to offer improved protection to the marine environment. The spirit of the agreement is widely endorsed, although there are important questions of definition. The terms persistent, toxic and bio-accumulate are subject to differing interpretation, and can be assigned to any substance to some degree or other. Virtually all substances will persist to some degree and can be toxic in high enough concentrations. Conversely, substances may bio-accumulate without causing harm. 

Clearly the difficulties lie with the interpretation of the agreement. Nowhere is this more clearly illustrated than in the lack of requirement for a scientific link between cause and effect. This throws open the possibility of suspicion ruling over science and effluents being unnecessarily banned.

The principle was re-stated and internationally agreed in Principle 15 of the Rio Declaration of the UN Conference on Environment and Development (UNCED):

“In order to protect the environment, the precautionary approach shall be widely applied by States according to their capabilities. Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation”

The principle has since been adopted in Article 174 of the (EU) Treaty of Amsterdam, and has already been used to justify delayed approval for imports of GM crops, and the banning of imports of beef produced using hormone supplements. It is a major element in the rationale for the more recent UN Cartagena Protocol on Food Biosafety, which aims to regulate the trade in genetically modified products. 

A major attraction of the precautionary principle is that precaution is a natural feature of human behaviour. We are all cautious to a greater or lesser extent, and the degree of our caution is related to uncertainty and ignorance, as well as the probability and severity of an undesirable outcome. The principle arose not from developments in environmental science or the philosophy of science, but rather from an awareness of past failures in dealing with environmental risks, coupled with a “common sense” approach to dealing with uncertainty.

Reversal of Burden of Proof

This agreement was outlined at the 4th International Conference on the North Sea, held in Esbjerg, Denmark in 1995 (Oslo and Paris Commissions, 1995
). This requires that there be scientific proof of a lack of eutrophic impact of nutrient inputs prior to consent to discharge being granted. In practice proving a negative in science is almost impossible, especially in complex physical and biological systems. 

Notwithstanding this problem, many analysts link the precautionary principle to a reversal of the burden of proof (although the Rio statement does not strictly imply this). They suggest that it places the burden of proof firmly on the advocates of new technology to show that what they are proposing is safe. It is not for the rest of us to show that it is not (Saunders, 2001
).

Interpretation and application of the precautionary principle 

The applications of the principle, and calls for the application of the principle, have generated much debate and controversy.  One problem has been a proliferation of slightly different definitions of the principle, some of which directly reflect the perspective of the organisation. Thus Greenpeace has developed its own definition which would effectively prevent the implementation of most new technologies. In association with an international grouping of scientists, Greenpeace met in 1998 for a three-day conference at Wingspread, to discuss the implementation of the Precautionary Principle. The statement from this conference states that "When an activity raises threats of harm to the environment or human health, precautionary measures should be taken even if some cause and effect relationships are not established scientifically"
. On the other hand, some commentators have suggested that the principle is fundamentally flawed and logically contradictory with suspicion ruling over science
. 

However, most would agree that the spirit of the principle is simply this: we should be careful when embarking on something new; we should be reasonably convinced that no harm will come of it; and we should be particularly careful when there is much uncertainty or ignorance about possible effects.  The principle is not and cannot be a decision criterion, since the word reasonable (as applied to suspicion, proof, certainty, uncertainty etc) is a key word in most definitions. It does not require developers to prove absolutely that something is safe
. As noted above, this is impossible from a logical and scientific viewpoint. It simply requires convincing evidence that serious harm is unlikely. 

Although many have criticised the principle on the grounds that “reasonable” cannot be used as a scientific decision criterion, others point out that this is neither implied nor required. As in the case of criminal justice systems, proof beyond reasonable doubt can be established, using as a basis agreed guidelines, precedent, or the opinion of an expert or representative panel (such as a jury). Justice is what society as a whole perceives to be reasonable. The key requirement is that all available evidence is collected and assimilated (either impartially, or by advocates representing opposed factions or positions); the key arguments presented; and a decision made by some impartial party or representative panel. The verdict, while not being prescribed, will be reasonably consistent, at least within a particular national framework or culture.

However, there is always a further dimension to environmental decision making which is not explicitly addressed in the precautionary principle (although it is implied in the words cost effective). In the face of risk and uncertainty decision-makers have always balanced possible negative impacts, and their likelihood, against probable or actual benefits. Where the likely benefits are high, and the possible costs of negative impacts low, decision makers will be less precautionary; where benefits are limited and costs potentially high they will be more precautionary. This explains national differences in the interpretation of the precautionary principle. Developing countries will tend to put more weight on the benefits and less on the risk, especially where the impacts relate to intangible or non-limiting (at least in the short term) environmental goods and services.

The European Commission, in its communication on the precautionary principle
 qualifies the measures that may be taken under the principle. It proposes five “guidelines” which should lead to rational and transparent application of the principle. These include:

1. Proportionality: "Measures...must not be disproportionate to the desired level of protection and must not aim at zero risk" 

2. Non-discrimination: "comparable situations should not be treated differently and... different situations should not be treated in the same way, unless there are objective grounds for doing so." 

3. Consistency: "measures...should be comparable in nature and scope with measures already taken in equivalent areas in which all the scientific data are available." 

4. Examination of the benefits and costs of action or lack of action:  "This examination should include an economic cost/benefit analysis when this is appropriate and feasible. However, other analysis methods...may also be relevant" 

5. Examination of scientific developments: "The measures must be of a provisional nature pending the availability of more reliable scientific data"... "scientific research shall be continued with a view to obtaining more complete data." 

In practice this balancing of benefits and costs (as in 4 above), which has always been done explicitly or implicitly in development decision making, has tended to favour development at the cost of the environment. Indeed, it is this imbalance which the precautionary principle is designed to shift. However, only the most extreme would argue that this balance should not be taken into account in the application of the principle, albeit with the fulcrum shifted in favour of precaution. A court may convict a criminal, but impose no sentence, in the light of mitigating circumstances. There are measurable risks associated with vaccination, but most would rather accept these risks because they are perceived to be outweighed by the benefits. Invoking the precautionary principle is unlikely to change many such decisions; but it does imply that we need to be generally more cautious, especially when levels of ignorance and uncertainty are high. In essence we need to make a more informed assessment of risk and place more weight on ignorance and uncertainty as part of this assessment. This implies significant cost in the short term; although if applied correctly it should result in long-term savings and benefits. 

The principle has also given rise to debate over the role of science in decision making. Some scientists suggest that the principle is incompatible with science based decision making, since science can never prove a negative. Some environmentalists argue that it should supersede conventional scientific risk assessment, since the process lacks transparency, and neither fully admits nor puts sufficient weight on uncertainty and ignorance.

In practice this is a false dichotomy. Rational precautionary decision making can only be based on evidence provided by good science. But it must be recognised that science cannot provide all the information required for decision making; and decision making in an uncertain world is not itself a scientific process. Science should serve decision making; and the precautionary principle requires that it characterise and communicate the nature of risk and uncertainty more effectively. But this is not enough. Scientific assessment  must feed into a more transparent and accountable decision making process that explicitly addresses risk and uncertainty, and sets precaution at a level compatible with international agreements and local needs. 

This contribution to the decision-making process may better be described as Risk Analysis as this implies less judgement. The tendency for conventional risk assessment to prejudge the risk preferences of stakeholders or the public and go beyond the science into the decision making, has probably been a significant factor leading to its current bad press with many environmental groups.
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