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The Precautionary Principle is intended to protect human health
and the environment. To serve these goals effectively, precautionary
action must be coupled with concurrent research to decide whether
the action taken is in fact protective.

The essence of the Precautionary Principle is that society should
not wait until it knows all of the answers before attempting to pro-
tect against significant harm. The Principle is succinctly stated in
the 1989 Rio Declaration (1):

Nations shall use the precautionary approach to protect the environment.
Where there are threats of serious or irreversible damage, scientific uncertainty
shall not be used to postpone cost-effective measures to prevent environmental
degradation.

The Precautionary Principle has been increasingly included in
national legislation and international treaties as an appropriate foun-
dation for environmental decision making (2–6). Unfortunately,
supporters of precautionary actions have often generalized their
position to one that appears antagonistic to science, despite the fact
that science has usually provided the initial information about the
threat. This antagonism to scientific research among those advocat-
ing action often reflects their justified frustration at the slowness of
the scientific process, the weakness of scientific methodology, the
uncertainty of risk assessments, and their opponents’ overuse of the
argument that additional research is needed before any action can
be taken. Advocating action without waiting for definitive science
has been interpreted by some as a reason to stop research. But the
opposite should be the case: acting on the Precautionary Principle
should automatically trigger research.

Invoking the Precautionary Principle is inherently an admission
that we may be making a costly mistake. By definition, action found-
ed on incomplete scientific information has some finite risk of being
unnecessary or even harmful. If reasonable scientific certainty existed,
invoking the Precautionary Principle would not be needed. Further,
it is axiomatic that the precautionary action imposes a significant
economic or social cost on at least some segment of society; if there
were not a significant cost, the precautionary action would be taken
without the need to invoke a special principle to justify the action.
Taking action in the circumstances of uncertain benefits and signifi-
cant cost can be responsible only if followed up with appropriate
research to determine if the action does in fact deal effectively with
the “threat of serious or irreversible damage” that led to its adoption. 

The precautionary action may also provide the best opportunity to
narrow uncertainty about environmental cause and effect. This
uncertainty, which is a requirement for considering action under the
Precautionary Principle, often reflects inherent scientific limitations in
extrapolating laboratory findings to the real world or in disentangling
the many confounding factors involved in epidemiologic or ecologic
studies. The closest that we can come to overcoming these limitations
is to take advantage of situations in which there is a controlled
perturbation of the level of exposure in the real world. Arbitrarily
changing exposure levels through precautionary regulatory actions

while measuring the levels of
unwanted effects in society
approximates controlled laboratory
conditions. Unfortunately, regu-
lators have a long history of avoiding
research that would determine
whether a current regulatory action
is justified. Such shortsightedness is
perhaps justified when the decision
is supported by reasonable scientific
certainty. However, the essence of

the Precautionary Principle is to take action despite uncertainty, so
there is a much greater need to determine if the action is effective in
achieving its goals. Further, such research would be directly relevant to
cause-and-effect issues of substantial concern to the general public
rather than seeming esoteric.

There will be times when society acts on the Precautionary
Principle that it will not be possible to rapidly ascertain whether the
action has been warranted or effective, for example, because of inad-
equate power for any feasible epidemiology study. However, the
potential for concurrent study of the efficacy of a proposed precau-
tionary action should be automatically explored rather than, as now,
left to chance. When shorter term evaluation is not feasible, longer
term approaches to understand the underlying issues should be
undertaken.

Research should also accompany precautionary actions to pro-
vide assurance that the real cause is being addressed. The uncertainty
inherent in a precautionary action means that we could be overlook-
ing the appropriate preventive action in favor of an erroneous
approach. The sooner we know that we are making a mistake, the
quicker we can devote resources to address the real cause of the
unwanted effects. 

Even the simple confirmation of a causal relationship between
the removal of an environmental threat and the amelioration of
adverse effects could be of great value. It would provide a firm foun-
dation to more effectively intervene in the future or on which to
base mechanistic understanding that would prevent recurrence of
similar threats. In contrast, if after the precautionary action is taken,
substantial uncertainty remains as to whether it was justified, it will
be more difficult to build upon the decision. 

Our society should be very willing to invoke the Precautionary
Principle to protect public health and the environment, particularly
when the scientific uncertainty includes a potentially disastrous
worst-case scenario. However, simply stated, the more precautionary
we are, the more often we will have acted unnecessarily. Responsible
precaution requires that we accompany proposals for precautionary
actions with a research agenda to decide if the actions, once taken,
are justified. The Precautionary Principle works soundly only when
those who invoke it accept that the precautionary action encompass-
es and automatically triggers research designed to concurrently deter-
mine the wisdom of the precautionary action. 
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The sooner we know that we are making a mistake,
the quicker we can devote resources to address the real
cause of the unwanted effects. 



Environmental Health Perspectives • Volume 107, Number 12, December 1999 A 595

Editorial

I thank Joanna Burger, Caron Chess, Michael Gochfeld, and
Daniel Wartenberg for very helpful comments, and Betty Davis for
her highly professional administrative support.

Bernard D. Goldstein
Environmental and Occupational Health Sciences Institute

Joint program of UMDNJ-Robert Wood Johnson Medical School
and Rutgers-The State University of New Jersey

Piscataway, New Jersey
E-mail: bgold@eohsi.rutgers.edu

REFERENCES AND NOTES

1. United Nations Conference on Environment and Development. Earth Summit. Rio
Declaration on Environment and Development, Rio de Janeiro, Brazil. Publ no.
E.73.II.A.14. Stockholm:United Nations, 1992. 

2. Cap AP. The chlorine controversy. Int Arch Occup Environ Health 68:455–458 (1996).
3. Davis DL, Axelrod D, Bailey L, Gaynor M, Sasco AJ. Rethinking breast cancer risk

and the environment: the case for the precautionary principle. Environ Health
Perspect 106:523–529 (1998).

4. Horton R. The new new public health of risk and radical engagement [Commentary].
Lancet 352:251–252 (1998).

5. Krimsky S. The precautionary approach. Forum Appl Res Public Policy 13(3):34–37
(1998).

6. Pugh DM. The precautionary principle and science-based limits in regulatory toxi-
cology: the human experience, individual protection. Arch Toxicol Suppl 19:147–154
(1997).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




