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ABSTRACT

Decisions to regulate genotoxic substances involve trade-offs between
various incomparable factors such as risks to human health and other
environmental risks, public perceptions, costs and uncertainties.Two
different approaches towards these trade-offs are discussed.

In one approach, all relevant factors are defined and trade-offs are
considered using a general and very elaborate analysis. Cost-benefit
analysis is an exponent of this approach. An illustration is given for
the regulation of transboundary releases of radioactive materials.

The other approach considers what is politically feasible for the time
being and seeks a decision with much room for later corrections.
Incrementalism is a philosophy in this vein. It is illustrated by
reference to the regulation of transboundary air pollution.

Weaknesses and strengths of the two approaches are discussed.



INTEGRATION OF ECONOMIC AND OTHER ASPECTS IN DECISIONS TO REGULATE
GENOTOXIC SUBSTANCES

Paper presented at the symposium on Management of risk from genotoxic
chemicals in the environment, Stockholm 3-5 October 1988

Gunnar Bengtsson
Swedish National Institute of Radiation Protection
Box 60204, S-10401 Stockholm SWEDEN

1. INTRODUCTION

Many aspects enter into the regulation of genotoxic substances in the
environment, such as

* risks to human health and other environmental risks
* the degree of certainty to which these aspects are known
* public perception of the risks
* costs of the various prevention or mitigation measures
* legal considerations.

The decision maker must account for all relevant aspects despite their
being incomparable in any objective sense. Two basic approaches for
decision making have been developed: the synoptic and the
incrementalistic. In the synoptic approach, the decision maker is faced
with all relevant aspects and a systematic trade-off is sought. In the
incrementalistic approach, the decision maker starts from the present
situation and moves on to consider how alterations may be made at the
margin.

These two approaches will be described and illustrative examples given.
They will then be contrasted with real-life examples which show that
genotoxic risk assessment in reality plays little role for political
decision makers. What counts, at least until now, are other factors such
as perceived risks and the actual political situation of the decision
maker.

In the conclusions, attempts are made to describe the pros and cons of
the synoptic and the incrementalistic approach. Experience from other
areas suggest that difficult desisions to regulate genotoxic substances
should be managed by making available processes where the general public
can be broadly informed about risks and have an influence on the
decisions.



2. THE SYNOPTIC METHOD

2.1 Theoretical framework

The word synoptic means "affording a general view of a whole" or
"manifesting or characterised by comprehensiveness or breadth of view"
(Webster's dictionary). A synoptic schedule for management of genotoxic
risks is given in Figure 1. All consequences of all possible decisions
are analysed, costs and risks balanced against benefits and an
alternative chosen.

This approach has been advocated by the International Commission on
Radiological Protection, ICRP, in its recommendations on the regulation
of ionising radiation (ICRP 1977). Formal application to optimisation
problems has later been recommended in the form of cost-benefit analysis
(ICRP 1983) . The methods of analysis are at present under review and a
broader battery of techniques for analysis is being considered (Webb
1988). An example of such a theoretical framework is given in Figure 2.

Several general weaknesses can be identified with the synoptic approach.
It is not adapted to:

1) man's limited problem solving capacities (no analysis rises to a
greater level of completeness than is possible for a single analyst or a
group of analysts)

2) the inadequacy of information

3) the costliness of analysis

4) failures in constructing a satisfactory evaluative method (whether a
rational deductive system, a social welfare function, or some other)

5) the closeness of observed relationships between facts and values in
policy making

6) the openness of the system of variables with which it contends

7) the analyst's need for strategic sequences of analytical moves

8) the diverse forms in which policy problems actually arise

(Braybrooke and Lindblom 1963).

Many of these weaknesses have been addressed in the ICRP approach or in
general cost-benefit analyses. The ICRP, for instance, states explicitly
that in the absence of appropriate data for optimisation, a fairly
arbitrary reduction factor may be applied to a limit. This is similar to
the approach chosen for chemicals on other grounds (Dourson and Stara
1983). An uncertainty factor in the range 10-1000 is applied to the
exposure level at which no adverse effect has been observed. The factor
is justified by uncertainties in extrapolation between species, enhanced
individual sensitivity or synergistic effects. The latter, for instance,
may enhance the teratogenic effect of a chemical by a factor of 20
(actinomycin D, 5-fluorouracil and cyclophosphamide, for a review see
Clemmensen 1987). Synergistic effects between radiation and chemicals
have also been reported, although not as large, for instance in the
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Figure 1. A synoptic schedule for the management of genotoxic risks.
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alternative. The hazard analysis is performed independently of
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tion between exposure and injury. Results from hazard analyses
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Figure 2. Schematic representation of the optimisation procedure
applied to operational situations. RP=radiological protection.
(Reproduced from Webb 1988 with the permission of the author;
originating from a non-approved draft within the International
Commission on Radiological Protection, ICRP)



induction of pulmonary adenomas by x-rays and procarbazine, but the
evidence is very conflicting and the uncertainty is large (UNSCEAR 1982).

It is typical of the synoptic approach that one tries to systematise even
the handling of uncertainties. It is claimed that the decision makers,
using appropriate computer codes, can improve the quality of Information
gathering efforts under uncertainty, and move more confidently from the
research phase to the implementation of control technologies (Finkel and
Evans 1987).

To take another example on improving the synoptic approach, the
costliness of analysis has been discussed in the case of regulation of
ionising radiation. It is recognised (IAEA/NEA 1988) that cost-benefit
analysis may entail larger costs than justified by any potential savings
of health risks. In such a case, the analysis may be interrupted at an
early stage and the assessed practice be left unregulated - it is already
to be considered as being optimal. The level of detriment at which this
exemption from regulation is justified corresponds to less than one case
of cancer being induced per ten years of practice (a collective dose
equivalent of less than 1 mansievert per year).

Further, the introduction of a later evaluation of the decision and and a
feed-back loop in Figures 1 and 2 confirms with common practices, as a
recognition that the decisions must be reconsidered from time to time in
the light of new conditions.

In general, however, the criticisms raised against the synoptic approach
are hard to refute.

2.2 Application: Transboundary radiation exposures

The synoptic approach Is in general characteristic of the recommendations
resulting from international cooperation concerning the management of
exposures to ionising radiation. The general recommendations by the ICRP
(1977) have been followed by specific recommendations for limiting
releases of radioactive effluents into the environment (IAEA 1986).
Besides the obvious requirement that the introduction of the source or
practice must be justified on the grounds of its associated benefits, two
conditions must be met. The basic recommendation is that radiation doses
should be kept as low as reasonably achievable, economic and social
factors being taken into account. In addition, individuals must not be
exposed above the basic dose limit. The former recommendation calls for
an analysis such as the one given in Figure 2. The latter requirement
necessitates account of

* the presence of other sources

* the continued operation of all these sources in the future

* the eventual introduction of new sources.

The radiation doses to which the recommendations apply are those received
by the average individual in a critical group. This group is intended to
represent the individuals receiving the highest levels of dose and is
defined so that it is reasonably homogeneous with respect to factors that
affect the dose received. Complete environmental models are needed for
the calculation of the dose via all pathways from the source being



regulated. Doses from other regional and global sources may be calculated
as the average dose to individuals in the region.

It is recommended that uncertainties be quantified as far as possible. In
particular, if the uncertainties are so large that it is not possible to
distinguish between one option and another on the basis of collective
doses, this should be stated.

For the decision making, rules of thumb have been developed for the
trade-off between costs of further protection and further reduction of
radiation doses. The basis for the trade-off of radiation doses is the
collective dose, i e, the sum of the average doses in a population. The
individual doses may also be involved in the trade-off. A monetary value,
a, is assigned to the unit collective dose. If the cost of further
collective dose reduction by one unit exceeds a, then the protection
level is beyond the optimum. This may still have to be accepted to keep
individual doses below the basic dose limits.

This trade-off obviously involves difficult value judgments. At the
expert level, agreement has been reached on the difficult question of how
to design the trade-off in the case of transboundary radiation exposure
(IAEA 1985). The essential features are:

* policies and criteria for protection of populations outside national
borders should be at least as stringent as those for the population
within the country of release

* in any case, a minimum value (3000 USD at 1983 prices) should be
applied for unit collective doses (in mansievert) appearing outside the
national border

* best estimates of all individual doses in space and time should be
included in the calculated collective doses, with-the possible exclusion
of extremely uncertain collective dose contributions.

This approach suffers from all of the weaknesses enumerated for the
synoptic approach (Section 2.1). Some of the more pertinent ones are:

* the arbitrary limitation of Individual risk to that from ionising
radiation - individual risks from all sources should be addressed in a
synoptic approach

* the failure to account for synergistic effects between radiation and
other factors, e g chemical pollutants - radiation as a strong cancer
initiator may strongly potentiate other promotors

* the limitation of the discussion to the expert's domains despite the
obvious value judgments it contains.

However, the approach also involves significant achievements:

* it attempts to manage the overall effects of all sources now and in
the future

* it provides guidelines that have been accepted by experts in
countries with very different economic, social and cultural background
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* the recommendations are practically applicable and have been followed
in a number of countries.

3. THE INCREMENTALISTIC APPROACH

3.1 Theoretical framework

An increment is a positive or negative change in the value of one or more
of a set of variables. The idea of incrementalism was first coherently
expressed by Charles Lindblom (1959) as an alternative to synoptic
decision making. He states that in dealing with complex policy problems
decision makers do not, cannot and should not try to be comprehensive.
Instead they have developed a set of practices to simplify calculations.
Together these practices constitute "disjointed incrementalism". The idea
is for policy makers and analysts to take as their starting point not the
whole range of hypothetical possibilities but the existing situation, and
then move on to consider how alterations may be made at the margin. In a
reassessment (Lindblom 1979), Lindblom distinguishes two levels of
analysis:

Simple incremental analysis is limited to consideration of alternative
policies all of which are only incrementally different from the status
quo.

Disjointed incrementalism is a complex metod of analysis including simple
incremental analysis and containing the following simplifying and
focussing concepts:

a) limitation of the analysis to a few somewhat familiar policy
alternatives

b) intertwining of analysis of policy goals and other values with the
empirical aspects of the problem

c) greater analytical preoccupation with ills to be remedied than with
positive goals to be sought

d) a sequence of trials, errors, and revised trials

e) analysis that explores only some, not all, of the important
possible consequences of a considered alternative

f) fragmentation of analytical work to many (partisan) participants in
policy making.

Lindblom also discusses a third type of analysis called strategic
analysis which encompasses disjointed incrementalism and denotes any
calculated or thoughtfully chosen set of concepts to simplify complex
policy problems, that is, to short-cut the conventionally comprehensive
"scientific" analysis. He further distinguishes incremental analysis as a
basis for decision from incremental politics which is the decision making
itself.



Pros and cons

Eight criticisms of the synoptic approach were enumerated in Section 2.1
above. Incrementalism avoids several of these, at least in part. It:

* adapts to man's limited intellect (1)

* reduces his demand for information (2)

* accounts for the high cost of analysis (3)

* adapts to the fact that public policy problems are often "highly
fluid" and that ends are adjusted to means and not the other way around
as most conventional views of problem solving hold (8).

In addition, incrementalism

* involves continuous redefinition of the policy problem itself

* integrates the parts of a problem not entirely - sometimes not at all
- by intellectual accomplishment but as a result of a set of specialised
social or political processes.

The idea of incrementalism has been criticised for having a limited
validity and for having a built-in conservative bias. Lindblom responds
(1979) that of course the validity is limited, but still incremental
analysis can be applied for most public policy areas in the Soviet Union
and the USA. The critics are challenged to present an alternative
analysis with a wider applicability. But incremental politics is not, in
principle, slow moving. Incremental change patterns are, under ordinary
circumstances, the fastest method of change available. Incremental steps
can be made quickly because they are only incremental. They do not rock
the boat, do not stir up great antagonisms and paralysing schisms as do
proposals for more drastic change.

The successful test: budgetary incrementalism

The advantages of incremental analysis are very obviously illustrated in
the case of budgetary processes. This has been studied by Aaron Wildavsky
(1964). Anyone familiar with budgetary processes in larger organisation
immediately feels at home with his description: "time is in terribly
short supply, the human mind is drastically limited in what it can
encompass, and the number of budgetary items may be huge.... Aside from
the complexity of individual budgetary programs, there remains the
imposing problem of making comparisons among different programs that have
different values for different people". Wildavsky in his study of the
federal budgetary process in the United States concluded: "The largest
determining factor of the size and content of this year's budget is last
year's budget. Most of the budget is a product of previous decisions...
The budget may be conceived of as an iceberg with by far the largest part
below the surface, outside the control of everyone. ... an agency budget
... is almost never actively reviewed as a whole every year. ... Instead
... special attention is given to a narrow range of increases and
decreases."

In Wildavsky's view, programme budgeting and similar efforts are bound to
fail since they constitute efforts to reform the budgetary process in
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isolation. The analytical requirement that decision makers should
determine the desirability of every program compared to all others is
simply unrealistic.

Wildavsky has analysed the decision rules and arrived at two strikingly
simple equations, implying that agencies arrive at budget requests by
taking a fixed percentage increase of last year's appropriations, and
Congress arrives at a final figure by taking a fixed percentage cut in
the request of agencies.

Wildavsky s thoughts on budgeting have been critised for falling to
distinguish a) the method of calculation from the process of budgeting,
and b) the policies from the bureaux. The latter critique Is accepted as
relevant but not the former. The purpose of the analysis must decide the
useage, and in later and predictive efforts, Wildavsky and collaborators
have deliberately concentrated on incrementalism as a process, where the
relationshsips between actors are regular over a period of years
(Dempster and Wildavsky 1979).

3.2 Application: Transboundary air pollution

Acid rain has been regognised as a major environmental problem in Sweden
for more than two decades. Swedish findings on Increased acidity and
sulphur content in precipitation were discussed within the OECD during
1968. After much debate the problem was internationally recognised a
decade later In the Geneva convention (ECE 1979), which went into force
in 1983. The approach may be called incrementalistic. The goals were to
limit and as far as possible gradually reduce and prevent air pollution.
Policies, strategies and control measures should be developed, but the
qualifiers included "compatible with balanced development" and
"particularly for new or rebuilt installations". Research was also
advocated. It may be symptomatic that the convention does not exclude
radioactive air pollution but has never been applied to it - an example
of both the lack of intersectorial communication and the incrementalistic
acceptance that not all problems must be solved in the same attempt.

With the discovery of significant damage to West German forests in the
beginning of the eighties, the relatively weak implementation of the
Geneva convention gained force. In 1985, 21 of the original 35
signatories agreed to reduce their sulphur emissions by at least 30 %
during the period 1980-1993.

The work on air pollution is continuing, and the next incremental step
may be agreements to reduce emissions of nitrous oxides and volatile
organic compounds.

In parallel with these incremental measures, there hase been Intense
research on the synoptic goal: What level of sulphur and nitrogen
emissions can be sustained by nature without ecological damage? Reduced
controversy on the answer to this question has paved the way for possible
new agreements. Whether these will come in the near or far future Is an
open question, and until they are realised the Incremental solutions may
be the best that can be achieved.
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4. THE ROLE OF THE GENOTOXIC RISK: LOST OUT OF SIGHT

4.1 Influence of science on political decisions

Decisions are always taken under uncertainty. The decision maker wants to
gather as much information as possbile to reduce this uncertainty. As
decisions grow increasingly complex, science could play a growing role to
replace the uncertainty by hard facts. This has lead to a belief that
science may contribute significantly to decision making in accordance
with the synoptic approach discussed in Chapter 2.

The belief in such a role for science is challenged from its foundations
in works by David Collingridge and colleagues. In the book "Science
speaks to power" (Collingridge and Reeve 1986), the opposite view is
advanced. Science can not be brought in to settle political disputes. On
the contrary,

* science leads to bickering rather than agreement

* but this failure does not matter in policy making

* since the essential thing is to provide for correction of errors and
maintain flexibility.

Collingridge and Reeve claim that no choices of policy are ever made
which are sensitive to any scinetific conjectures, and that no such
choice ought to be sensitive to any scientific hypothesis. The reasons
are that policy demands interdisciplinary research that is difficult to
reconcile with disciplinary rivalry, that the needs of policy can only
with difficulty be catered for by science, and that unanimity among
scientists is rare and often unwelcome.

The claims forwarded are supported by discussions on two cases of
genotoxically interesting exposures. One pertains to smoking and the
debate whether it is carcinogenic or not, the other to lead which is a
suspected carcinogen but is discussed in terms of subtle neurological
impairment. The debate on whether such effects have a threshold or not is
interesting as a parallel to the threshold discussions for genotoxic
effects. Collingridge and Reeve conclude that the case studies support
their general views. For instance, in the regulation of smoking, economic
considerations seem to have been so overriding that neither the
government not the tobacco industry have cared to attack the hypothesis
that smoking causes cancer - their economic interests have been attended
to in other ways.

4.2 Risks from nuclear power

Another study arrives at similar conclusions with respect to the large-
scale risk assessments for nuclear power (Kasperson and Kasperson 1987) .
Attempts at synoptic studies to evaluate the risks from nuclear power
were made in the United States, Sweden, West Germany, the United Kingdom
and Canada during the seventies. In follow-up studies some years later,
the impact of the risk studies was evaluated. It was concluded that the
risk studies have deeply and extensively influenced safety work in
nuclear power, by influencing licencees and regulators. But it seems
doubtful that the risk studies have been major political determinants
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anywhere. To take the example from the United Kingdom, established
positions as pro-nuclear, pro-coal or pro-conservation have been
important. "This political jockeying is far more influential in political
contexts than the results of particular studies or public inquiries."

The study also seems to support the thesis above that "science leads to
bickering rather than agreement". The evaluation of the risk studies
suggests that "different groups and perspectives invariably find evidence
to support their claims", and " new risk issues often appear. Thus the
characteristic net effect is to broaden the arena of debate."

The studies provide little evidence that the risk analyses have had any
significant direct effect on the general public, either on levels of
knowledge or attitudes. If there are any effects, they are probably
primarily indirect and cumulative in nature. The possible effect may then
have been an impact on the ability of the public to deal with probability
and uncertainty, to place risk in broader context, or to engage in
comparisons among diverse risks.

4.3 Unfinished business in US environmental protection

An overall review of environmental problems in the United States has
recently been made by the US Environmental Protection Agency (EPA 1987).
Problems were characterised as belonging to four areas: cancer risks,
non-cancer health risks, ecological effects, and welfare effects such as
materials damage. Current issues were entered into one of 31 categories,
e g abandoned hazardous waste sites, air pollutants and pesticide
residues in food. The risks associated with each category were estimated.
It turned out that the rankings by risk did not correspond well with the
EPA program priorities. High risk categories such as indoor radon or
worker exposures receive little EPA attention whereas low risk categories
such as municipal non-hazardous waste sites or clean-up of abandoned
hazardous waste sites (via Superfund) take a large share of the EPA
resources.

Instead, EPA activities correlate well with public concern about
environmental issues. According to this example, genotoxic risks may not
be insignificant for political decision making but they play a role
mainly to the extent that the general public perceive them as important.

5. CONCLUSIONS

There does not seem to be any clear-cut preference for the synoptic or
the incrementalistic approach in the management of genotoxic risk. The
synoptic approach dominates international recommendations on
radiological protection butin the face of insurmountable complexities
in the analysis, simplifications are introduced which resemble those
which are deliberately accepted from the beginning in the
incrementalistic approach. When the incrementalistic approach is
accepted, as in the case of transboundary non-radioactive air
pollution, it is sometimes in the hope that in due time a better
approximation to a long-term synoptic goal will be realised.

A clarifying matrix has been suggested by Douglas and Wildavsky 1982.
They suggest that the management of risks should to a large extent
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depend on the knowledge about the future and the consent about the most
desired prospects. Their suggested strategies are described in Figure
3. The synoptic approach can be applied if there is good knowledge and
complete consent, conditions which may prevail for simple problems
involving limited circles of decision makers. If the consent is
lacking, the suggested solution is to stimulate discussions aiming at
compromise solutions, or alternatively to apply coercion. If instead
the knowledge is lacking, research is advocated, in combination with
careful step-by-step incremental decisions which permit reorientations
if necessary.

The most typical situation with respect to genotoxic risks, however, is
likely to be the fourth one, where the knowledge is lacking (compare
the discussion about uncertainties in Section 2.1) and there are widely
different views about the appropriate actions. Douglas and Wildavsky
claim that only social consent keeps an issue out of contention. Risk
taking and risk aversion, shared confidence and shared fears, are part
of the dialogue on how best to organise social relations. Technological
estimates of risk are not mirroring any objective truth, and the
perceived risks will govern the decisions, as illustrated in Section
4.3.

If incrementalism is to be applied to the management of genotoxic risks
in this difficult situation of lacking information and lacking consent,
it must be stressed that its merit is in providing processes for social
interaction. This was the lesson learnt following the early work by
Lindblom and Wildavsky (Section 3.1) in other contexts. In the case of
genotoxic risks, it should mean continuous efforts at informing the
public broadly about genotoxic risks, providing a perspective on a
range of agents, and encouraging public participation in decisions
concering the management of genotoxic risks.

ACKNOWLEDGMENTS

The author was made aware of the discussion on incrementalism by Bo
Lindensj6 and Gustaf Ostberg. The recent developments on the management
of transboundary non-radioactive air pollution were related by Gdran
Persson. This paper is part of a larger project on Risk analysis and
safety rationale within the framework of the Nordic liaison committe
for atomic energy, NKA.



14

Degree of consensus

Complete

r

Lack of knowledge
to be solved by more

^research

Technical problem
that can be solved
by calculation

Uncertain Certain
^Degree of knowledge

"ypically the situation
for genotoxic risk
management, requiring
Information of the public
and fora for its participation;

Jn the decisions

Disagreement about
how to value conse-
quences, to be solved
by discussion or coercior

Contested

Figure 3 .

Management options in cases if different levels of
consesus about the most desired prospects and of
knewledge about the most desired prospects and of
knowledge about the future. Adapted from Douglas
and Wildavsky 1982.



15

REFERENCES

Braybrooke, D. and Lindblom, C.E. 1963: A strategy of decision: Policy
evaluation as a social process, p. 47-57. Free Press, New York

Clemmensen, S. 1987: Combination effects. A survey of biological
responses to mixtures of industrial chemicals and pesticides. Available
from the author, Dk-3520 Farum, Denmark.

Collingridge, D. and Reeve, C. 1986: Science speaks to Power. The role of
experts in policy making. Francis Pinter (Publishers), London

Dempster, M.A.H and Wildavsky A. 1979: On change: Or, there is no magic
size for an increment. Political Studies Vol. 27 p. 371-389

Douglas, M. and Wildavsky A. 1982: Risk and culture. University of
California Press, Berkeley

Dourson, M.L. and Stara, J.F. 1983: Regulatory history and experimental
support of uncertainty (safety) factors. Regulatory Toxicology
and Pharmacology Vol. 3 p. 224-238

ECE 1979: United Nations Economic Commission for Europe: Convention on
long-range transboundary air pollution. Geneva, E/ECE/1010

EPA 1987: United States Environmental Protection Agency:
Unfinished business: A comparative assessment of environmental
problems. Report with four appendices. Volume 1, Overview report

PB88-127048. US EPA, Washington D.C.

Finkel, A.M. and Evans, J.S. 1987: Evaluating the benefits of uncertainty
reduction in environmental health risk management. JAPCA
Vol. 37 p. 1164-1171

IAEA 1985 International Atomic Energy Agency: Assigning av value to
transboundary radiation exposure. IAEA Safety series No. 67.
IAEA, Vienna

IAEA 1986 International Atomic Energy Agency: Principles for limiting
releases of radioactive effluents into the environment. IAEA
Safety series No. 77. IAEA, Vienna

IAEA/NEA 1988: International Atomic Energy Agency and OECD Nuclear Energy
Agency Advisory Group on Principles for the exemption of
radiation sources and practices from regulatory control.

To be published by the IAEA/NEA, Vienna/Paris

ICRP 1977 International Commission on Radiological Protection:
Recommendations of the ICRP. ICRP Publication 26. Annals of the
ICRP Vol. 1, No.3. Pergamon Press, Oxford

ICRP 1983 International Commission on Radiological Protection:
Cost-benefit analysis in the optimisation of radiological
protection. ICRP Publication 37. Annals of the IRPP Vol. 10,
No. 2/3. Pergamon Press, Oxford



16

Kasperson, R.E. and Kasperson, J.X. (eds.) 1987: Nuclear risk analysis in
a comparative perspective. The impact of large-scale risk

assessment in five countries. Allen & Unwin, Boston

Lindblom, C.E. 1959: The science of "Muddling through". Public
Administration Review Vol.19 p.79-88.

Lindblom, C.E. 1979: Still muddling, not yet through. Public
Administration Review Vol.41 p. 517-26

UNSCEAR 1982: Ionising radiation: Sources and biological effects. United
Nations Scientific Committee on the Effects of Atomic Radiations

Report to the General Assembly. United Nations, New York.

Webb, G.A.M 1988: Optimisation and decisions in radiological protection -
A report of the work of an ICRP task group. Contribution to the Ad
hoc meeting on the Application of optimisation of protection in
regulation and operational practice, 16-18 March 1988, Nuclear Energy
Agency, OECD Paris. To be published by OECD/NEA Paris

Wildavsky, A. 1964: The politics of the budgetary process. Little, Brown
and Company, Boston.



HITTILLS UTGIVN* SSI-rapporter

Fapport- Titel
nuimer (undertitel)

FSrfattare

01

02

03

04

05

06

07

08

09

10

11

12

13

U

Publikationer 1987

Rostvanor 1 saaband ned Tjeraobyl

Matstationer for gaaaastrilning
arsrapporc 1987

Klrnkraftindustrlns
- akcivitetsutslipp
- yrkesexponeringar
(Andra kvartalec 1987)

Granskningspronemoria:
SlutfOrvar for reaktoravfall - SFR-1

Kvalitetskontroll av komnunernas
strainingsnatningar.
PilotfOrsOk i Orebro Ian.

Radon Decay Product In-Door Behavior
- Parameter, Measurement Method,
and Model Review

Rivning av karnkraftverk:
Myndighets- och pollcyfragor

Isotopkoasitccrapporter 1985

Kdrnkraftindustrina
- aktivitecsutslapp
- yrkesexponeringar
(Tredje kvartalec 1987)

Radon och radiumhalt i vatten

Isotopkoonitterapporter 1986

Projekt TJernobyl - Lagesrapport 3

JaafOrelse mellan
linglivade miljogifcer och karnavfall
- litteraturOversikc

Eva Elvers
Rolf Falk
Macs Holmberg

Per Einar Kj«ll«

Huvudenheten for kaTn«n«rgi

Cure Bergman et al

Projektledaret
Gunnar Persson

Referensgrupp;
Kay Edvarson
Robert Tinck.
Lennarc Lindborg
Mauritz Wallin

Patricia Scofield

Curt Bergman

Peter Kovandar

Huvudenheten for karnenergi

Josef Kulich
Kans More
G A Swedjeoark

Peter Hovander

Lars Persson



HITTILLS UTGIVNA SSI-ra?porxer

Rapport- Titel
i (undertitel)

Fc-rfattaro

15 StrAlningariaker och kemiska
riaker - en jamfOrelae

Gunnar Bengtsson

16 Chemical risks from Nuclear
Waste Repositories

Lars Persson

17 Storheter vid stralskyddsarbete
-extern bes training

Lennart Lindfors

18 Ccnparison of Radiation and
Chemical Risks

Gunnar Bengtsson

19

20

21

Enkat an lokal kontroll av
rontgenapparater i sjukvarden

Karnkraftind\£trins
-aktivitets utslapp
-yrkesejq»neringar

English Translation for
three documents

Per-GOte Blomgren
Sten Grapengiesser
Klas Bergman

Huvudenheten fir
karnenergi

Nuclear Energy

22 Decisions to regulate
genotoxic substances

Gunnar Bengtsson


