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Abstract Paper
From an ethical viewpoint the author surveys existing international radiation protection recommendations
and standards. After outlining previous work on the ethics of radiation protection, professional ethics, and
the ethics of human radiation experiments, the author discusses ethical thinking on seven key issues
related to radiation protection and ethics.

INTRODUCTION
The paper is mainly based on an article by Professor K Shrader-Frechette, Dep of
Philosophy, University of South Florida, Tampa and the author submitted in July 1996
to Health Physics - the Radiation Protection Journal (Ref.J).

The United Nations and its daughter organizations such as the International Atomic
Energy Agency (IAEA) have devoted many efforts to protecting humans and the
environment from ionizing radiation. The Universal Declaration of Human Rights,
adopted in 1948 (Ref.2), stated in article 3: "Everyone has the right to life, liberty and
the security of person."

In establishing ethical principles for radiation protection, the International Radiological
Protection Commission (ICRP) has been prominent ever since the commission began in
1928 (Ref.3).

INTERNATIONAL RADIATION PROTECTION STANDARDS
ICRP publication no. 60
The latest ICRP recommendations were issued as publication no. 60 (Ref.3). This
document elaborated a conceptual framework for radiation protection based on ethics,
experimental work, and risk assessment. An important presumption of the ICRP
conceptual framework is that even small doses of radiation may produce some
deleterious effects. The three main principles of the ICRP for proposed or continuing
radiation protection practices are:

a) the justification principle,
b) the optimization principle, and
c) the dose-limitation principle.

The justification principle prohibits practices involving additional radiation exposures
unless they produce sufficient societal benefits. The optimization principle requires
managers to keep radiation exposures as low as reasonably achievable (ALARA), taking
into account economic and social factors. The dose-limitation principle limits exposure
of individuals to radiation. Because medical exposures are intended to be as low as
possible and to provide a direct benefit to the patient, ICRP recommends in publication
60 that no one apply dose limits to medical exposures.

The system of radiological protection that ICRP recommends for intervention is based
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on two additional principles:
d) The proposed intervention should do more good than harm, and
e) One should optimize the form, scale, and duration of intervention.

Although the ICRP does not employ the term precautionary principle, it does use the
concept, at least implicitly. In fact, the whole philosophy of protection against stochastic
effects is not based on proved harm from radiation, because cancer and hereditary
damage from radiation has never been demonstrated conclusively, either in humans or
animals at low doses. Rather, the ICRP and other international agencies believe that
adopting the linear, no-threshold hypothesis is reasonable, if one wishes to take ethical
precautions in a situation of uncertainty.

As part of the process of justifying radiation exposures, the ICRP also implicitly uses
the substitution principle. For example, in medical diagnosis of offspring of pregnant
women, the ICRP recommends use of ultrasound rather than X-rays.

IAEA fundamentals for radiation
The IAEA adopted in 1995 safety fundamentals relating to radiation protection and the
safety of radiation sources (Ref.4). These fundamentals are mainly ethical, and they are
partly based on the protection principles given in ICRP publication 60. According to
IAEA the primary aim of radiation protection is to provide appropriate standards of
protection and safety for humans without either unduly limiting the benefits of practices
giving rise to radiation exposure or incurring disproportionate costs in the case of
intervention. This aim is expressed by two specific protection and safety objectives:

Protection Objective: to prevent the occurrence of deterministic effects
in individuals by keeping the doses below the relevant threshold and to
ensure that all reasonable steps are taken to reduce the occurrence of
stochastic effects in the population at present and in the future.
Safety Objective: to protect individuals, society and the environment
from harm by establishing and maintaining effective defenses against
radiological hazards from sources.

These objectives are achieved by the application of the following eleven principles:

* A practice shall be justified on the grounds that it produces sufficient
benefit to the exposed individual(s) and to society to offset the radiation
detriment it may cause.
* For justified practices, other than those involving medical exposures,
restrictions on the dose that individuals may incur (dose limits) are
required in order to ensure that no person be subject to an unacceptable
risk attributable to radiation.
* For any source, except for therapeutic medical exposure, the doses, the
number of people exposed, and the likelihood of incurring exposures
should all be kept as low as reasonably achievable.
* AH reasonably practicable measures shall be taken to enhance
operational safety and to prevent radiation accidents and mitigate their
consequences, should they occur.
* Any proposed intervention shall do more good than harm.

554



* The form, scale, and duration of any intervention shall be optimized so
that the net benefit is maximized.
* Sources shall be located, taking into account those factors which affect
exposure, or potential exposure, of individuals and populations.
* The design and construction of nuclear facilities shall ensure that a
source is suited for reliable, stable and easily manageable operation that
ensures protection and safety. For this purpose, consideration must be
given to defense in depth, human factors, system testing, and feedback
of operational experience.
* The operation and use of sources shall be based upon procedures and
conditions of operation which promote safety and security of the source,
optimization of radiation protection, and which reflect the lessons learned
from operational experience.
* The government shall establish a legal framework for regulation of
practices and interventions, with clear allocation of responsibilities,
including those of a Regulatory Authority.
* Parties responsible under the legal framework shall, as appropriate,
provide for radiation protection and safety, verify its effectiveness, and
prepare adequate emergency plans.

ILO Convention 115
ILO Convention no. 115, concerning the protection of workers against ionizing radiation
(Ref.5), also contains some ethical principles. This convention came into force in 1962.
Article 5 of the Convention states the main protective objective: "Every effort shall be
made to restrict the exposure of workers to ionizing radiation to the lowest practicable
level, and any unnecessary exposure shall be avoided by all parties concerned."

SOME WORKS ON ETHICAL ASPECTS OF RADIATION PROTECTION
Since the latest ICRP recommendations in publication 60, Silini (Ref.6), Wallace (Ref.7),
Maushart (Ref.8), Pretre (Ref.9), and Shrader-Frechette (Ref.10) have assessed some of
the ethical issues related to radiation protection.

Silini asks whether the present system of radiation protection is founded on sound
ethical principles. His answer is "yes," but he proposes clarifications in the meaning of
the justification principle; inclusion of environmental, as well as human, protection in
the standards; and worker protection equal to that of the public.

Wallace concludes that the policy-formulation process for the use of ionizing radiation
in Australia is neither unethical nor completely satisfactory. He proposes ways to
strengthen ICRP recommendations and provide for more public control of radiation
protection.

Maushart emphasizes the importance of global acceptance and use of the present
radiation protection principles. He points out the lack of uniform standards across the
planet.
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Pretre connects the three ICRP protection principles with four key ethical concepts:
responsibility and respect for life, justice, and common good. He shows that, in general,
the ICRP principles of radiation protection reflect all four concepts.

Shrader-Frechette argues against extremist positions in radiation protection, and she
criticizes both environmentalists who unrealistically favor zero risk, as well as
industrialists who are too lax about radiation risk. She argues for ethical improvements
in dealing with radiation risks that are uncertain, inequitably distributed, imposed
involuntarily, or not compensable in full.

PROFESSIONAL CODES OF ETHICS
The American Health Physics Society has issued a code of professional ethics (Ref.l 1).
Its principles are intended as guidelines by which members may determine the propriety
of their conduct in relationships with employers, co-workers, clients, governmental
agencies, other professionals, and the public. Seven of the nine of the Society's
principles concern factors that could affect radiation protection:

* Members shall strive to improve their professional knowledge and skill.
* Each member shall be a judge of his/her competence and will not
undertake any assignment beyond his/her abilities.
* Members shall never compromise public welfare and safety in favor of
an employer's interest.
* No employment or consultation shall be undertaken which is contrary
to law or the public welfare.
* Members will gladly accept every opportunity to increase public
understanding of radiation protection and the objectives of the Society.
* Professional statements made by members shall have sound scientific
basis. Sensational and unwarranted statements of others concerning
radiation and radiation protection shall be corrected, when practical.
* Members shall protect the sources of confidential communications,
provided that such protection is not in itself unethical or illegal.

It may now be timely for the Nordic Society for Radiation Protection to start the
discussion of establishing a joint Nordic code of professional ethics.

ETHICS AND HUMAN RADIATION EXPERIMENTS
Reports on human radiation experiments have highlighted the ethical issues in this field
of research. In the International Basic Safety Standards for Protection the IAEA (Ref.l2)
has argued that the exposure of humans for medical research is not justified unless it is:

a) In accordance with the provisions of the Helsinki Declaration and
follows the guidelines for its application prepared by the Council for
International Organizations of Medical Sciences and the World Health
Organization, and
b) Subject to advice of an Ethical Review Committee, or any other
institutional body assigned similar functions by national authorities, and
subject to applicable national and local regulations.
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Mossman (Ref.13) has reviewed US radiation experiments, especially during the Cold
War. He raises a number of questions: Is it appropriate to scrutinize past scientific
investigations in the light of current standards, when such studies were conducted in a
different political climate? Is the process of informed consent adequate in addressing
the needs of the subject? Are current U S federal regulations and policies adequate to
protect human subjects in research settings?

Mossman recommends that strategies to protect informed consent in the face of ethnic,
cultural, and language barriers be incorporated into the regulatory framework. He also
says that risk comparisons may be of value in putting the radiation risk into perspective,
and he recommends establishing a federal commission to address national radiation-
protection issues.

KEY ETHICAL ISSUES
Among the many ethical issues concerning radiation protection, seven are considered by
professor K Shrader-Frechette and the author as crucial.

Equity versus efficiency: the justification principle
The justification principle, a cornerstone of ICRP and IAEA ethical philosophy,
expresses an important ethical principle: that one must always justify any additional
radiation exposures in terms of the benefits the exposures bring. In other words, only
good reasons justify additional exposures. The justification principle also allows one to
exchange societal benefits for individual radiation exposures. As such, it sanctions a
utilitarian ethics, an ethics whose fundamental ethical principle is to maximize benefits
to the majority of people.

Because the justification principle allows benefits to society to offset radiation
detriments to individuals, it is somewhat controversial. Proponents of egalitarian ethical
theories, whose fundamental ethical principle is equal treatment or equal protection of
all people, would argue that utilitarian benefits to a group can almost never, if ever,
offset detriments to individuals because they are fundamentally unfair. They would say
that, unless the exposure gainers somehow compensate the losers, the radiation exposure
is unethical because it is discriminatory.

Health versus economics: the optimization principle
The optimization principle requires one to optimize radiation protection, to keep
exposures as low as reasonable achievable (ALARA), taking into account social and
economic factors. The principle of optimization acts to correct unreasonable protection
costs and ensures that efforts to achieve a rational reduction of exposures are profitable.

Many egalitarians believe that money-for-safety tradeoffs are often unacceptable. Some
harms are so serious that no amount of money could possibly compensate the victims
or their survivors.

Individual rights versus societal benefits: the dose-limitation principle
Just as egalitarians disagree with utilitarians over whether to give priority to equity over
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efficiency, and over whether to give priority to health over economics, similar battles
occur over whether to give priority, in radiation protection, to individual rights or to
societal benefits in deciding whether to limit doses or exposures.

Egalitarians tend to be proponents of individual rights to protection against radiation
exposure. Egalitarian opponents of uniform standards argue" that because the public is
more averse to some threats, like cancer, different standards (including zero risk) are
necessary for different risks. They also argue that because everyone has rights to
protection against any unnecessary danger, all societal and workplace risks should be
kept as low as possible, perhaps below the de minimis level. They say that uniform
standards frequently are too lenient in protecting only "average" persons rather than
especially sensitive individuals such as children.

Due process versus necessary sacrifice: liability principles
One important issue is the ethical justification for reparation or compensation for
radiation risks. Another issue is whether those exposed to radiation deserve full and
strict liability for the risks they bear. Stochastic effects are believed to occur, even if
with low frequency, even at the lowest doses of radiation. Because of this ICRP
assumption, citizens exposed to additional radiation, often without their consent, can
argue that it is a risk for which they should receive full liability protection. Their
argument is that, because some individuals likely will contract cancer or die as a
consequence of any additional radiation exposure, they deserve liability protection,
particularly if they receive no benefits from the exposure or do not consent to it.

Uniform versus double standards: public and worker risks
The ICRP principles also raise several ethical issues because they sanction higher dose
limits for workers than for members of the public. ICRP recommendations for dose
limits on occupational exposure are 20 mSv per year, averaged over defined periods of
5 years, with the restriction that dose in a single year not exceed 50 mSv. The effective
dose limits for members of the public, on the other hand, are for an average of 1 mSv
per year, averaged over 5 years, with the restriction that dose in a single year not exceed
5 mSv (Ref.3). The ICRP argument given in paragraph S24 in publication 60 is to
establish for occupational exposures a level of dose above which the consequences for
the individual would be regarded as unacceptable.

Utilitarian ethical theorists would be likely to sanction such a double standard for
workers and the public on grounds of efficiency, whereas egalitarians would be likely
to oppose it, on the grounds that workers deserve protection equal to that accorded
members of the public. The utilitarian argument in favor of the double standard is that,
if all things being equal, radiation workers receive higher wages for risky work. This
"compensating wage differential" justifies their bearing greater risks than members of
the public. According to the theory behind the differential, the riskier the occupation, the
higher the wage required to compensate the worker for bearing the risk, all other things
being equal. Because in reality there is often no real compensating wage differential it
is quite difficult, ethically speaking, to justify the double standards of radiation
protection for workers.
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Stakeholder consent versus management decisions: controlling exposures
Just as much ethical debate focuses on worker consent to higher radiation risks, so also
there is controversy over whether members of the public need to give consent to
radiation exposures and risks. Should experts and regulators define and evaluate
radiation risk because they have most of the supply of wisdom about radiation
protection? One possible way to promote greater consent in the area of radiation
protection would be to include representatives of stakeholders on radiation-protection
committees.

Radiation protection of nature
The ICRP believes that the standard of environmental control needed to protect man to
the degree currently thought desirable will ensure that other species are not put at risk.
Occasionally, individual members of non-human species might be harmed but not to the
extent of endangering whole species or creating imbalance between species.

Considering the shift of ethical values that we have observed in the world (Ref.14), we
may now be at a point in history when it is timely and when there also exist very good
scientific reasons to set up a policy for the protection of the environment (including
animals) against the harmful effects of radiation.

One way to go ahead is by extending the ICRP protection principles to the environment.
The dose limits for different species may, however, be very different from the ones
given by ICRP for humans due to the different sensitivities for radiation.

CONCLUSIONS
From the review based on the work of professor Kristin Shrader-Frechette and the author
(Ref.l) the ethical issues in radiation protection are neither simple nor one-sided. The
insights of ethical theories provide a number of ways in which current recommendations
and standards for radiation protection could improve. They could be more equitable,
more protective of human health and human rights, including due process and consent,
more cautious in recommending worker exposure standards that are more lenient than
public standards, and more protective of environmental welfare.

Lauriston Taylor, one of the fathers of radiation protection, once said: "Radiation
protection is not only a matter for science. It is a problem of philosophy, morality, and
the outmost wisdom" (Ref.l5). I fully agree to his statement.

My feeling is that we in future research programs should give priority to study the
ethical issues in radiation protection.

Finally it may now be timely for the Nordic Society for Radiation Protection to establish
a code of professional ethics.
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