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by immigration, the real gross national product by
128% and energy consumption by 228%. Today Switzer-
land’s population growth has virtually come to a halt.
On the energy problem the same kind of discussions are
taking place as in the usa: How many nuclear power
stations should be built during the next few years?
What measures should be taken to avoid side effects ?
What economies should be made in power consumption ?
Will the present shares in the energy sector of 75%
liquide fuels and 15% electricity as sources of power
persist ?

The mit study Limits to Growth by Professor
ForrESTER and Professor MEADOWS made a rather
greater impression in Switzerland than in the usa and
intensive discussions are going on as to the practical
consequences to be drawn at regional level from this
global model. In the area of environmental research, for
example, the economist Professor H.C.BINSWANGER
and the physicist Dr.T.GINSBURG are working on a
joint research project entitled The transition from
economic growth to economic-ecological equilibrium, which
consists of three system components:

— Ecological-technological aspects (e.g.use of energy
and land resources; timely development of new
technologies).

~ Economic and business management aspects (in-
cluding the recognition of key factors in systems,
fringe requirements, and the avoidance of crisis
situations).

— Socio-psychological aspects and social value systems.

2. Organization of environmental protection in Switzer-

land

In Fig.3 some Swiss institutions concerned with
environmental programs are arbitrarily ennumerated.

Fig. 3

Major Swiss authorities and organizations concerned with problems of
environmental pollution.

— Federal Office for Protection of the Environment, Berne

— Federal Office of Health, Berne

— Advisory Commission on Water Protection

— Federal Commission for Air Hygiene

— Swiss Society for Envir | Pri i

— EAWAG (Federal Institute for Water Resources and Water Pollution Control)
and EMPA, Diibendorf

— Federal Institute of Technology, Zurich e.g.
Institute for Hygiene and Work Physiology

— Federal Institute of Technology, Lausanne e.g. Institute of Environmental Engineering

~— University of Zurich, e.g. Institute for Preventive Medicine

— Federal Institutes for Agricultural Experimentation

— Cantonal chemists; cantonal health inspectorates

— Swiss Chemical Industry

— Institute of Toxicology (planned)

— Swiss Association for Environmental Research

According to Professor H.AEBI, President of the
Swiss Scientific Council, it is planned that closer coope-
ration will take place between the Scientific Council,
national funds (which disposes annualy of about 30 mil-
lions of $) and the successor to the Allemann Committee
for the promotion of economically motivated research,
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and also that, in particular, action will be taken to
promote socially-orientated areas of research such as
educational research, research into mass communica-
tions, information and documentation, political scien-
ces, sociology, psychology, preventive medicine, epide-
miology and especially the environmental sciences*.

In the Swiss government the Department of the In-
terior is responsible, inter alia, for social affaires, educa-
tion and protection of the environment. In connection
with the latter it has at its disposal the services of the
Office for Environmental Protection (without laboratories)
which is directed by Mr. F. BALDINGER. A major part of
its activities lies in the drafting of legislation and
ordinances.

The Swiss Society for Environmental Protection (under
the chairmanship of Professor Dr. M. SCHAER) is,
besides 170 smaller societies, a private organization. Its
activity is mainly political, thus providing support for
the work of the Swiss government. The society does not
have its own laboratory facilities but can call on the
services of many scientific advisers. Currently its main
activities comprise:

a) Participation in the drafting of federal legislation on
protection of the environment.

b) The elaboration of a concept for Switzerland’s poly-
cy in the sphere of energy resources.

c) The preparation of a concept for Switzerland’s motor
vehicle traffic combined with promotion of public
transportation systems.

d) Propagation of the idea of protection of the environ-
ment among individual citizens and in households.

The eaAwac (The Federal Institute for Water Resources
and Water Pollution Control), Diibendorf (founded in
1946), under its directors, formerly Professor Dr.O. Jaac
and presently Professor Dr. W.STumM, is an associated
institute of the Federal Institute of Technology in Zu-
rich. Its staff of 60 graduates and 60 assistants is
engaged on research, teaching and counselling in the
fields of urban settlement, water protection and the
management of refuse and wastes. Since 1970 the
institute has been housed in new offices, laboratories and
experimental stations in Diibendorf. Its annual opera-
tion budget runs to approximately 1,200,000 dollars.
Associated external departments include a lake research
station, founded in 1916, at Kastanienbaum on the Lake
of Lucerne, an International Reference Centre for
Wastes Management and a documentation library on
international literature on blue algae. EAW A G also parti-
cipates in the joint European research projects of
cosT (Coopération Internationale dans le Domaine de
la Science et de la Technique) on micropollution of
on sludge properties and on the treatment of sewage
sludge.

* See also H.AEBI, “Science and Protection of the Environment”,
NzZ, August 27, 1973.
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Fig. 24

The following measures to combat air pollution by sulfur dioxide are under
consideration in Switzerland (Federal Office for Energy):

— improved control of oil heating systems

— limiting of the sulphur content of oil for domestic heating to 0.5 %

— limiting of the sulphur content of oil for industrial use to 2 %

— improved insulation of houses with a view to reducing fuel consumption

— promotion of remote heating i ions for r ial areas.

The general level of air pollution should not exceed
the 1970 level, which means further reduction of the
sulfur content in oil. Where hazards already exist reduc-
tion of pollution should be effected. This would be
simplier than laying down limit values for emissions and
monitoring such values. It is unclear, however, how lo-
cal variations should be handled.

For carbon monoxide-monitoring self-registering Uras
devices manufactured by HARTMANN and BrAUN and
Unor-co analysers are used?®3%? in different cities in
Switzerland. As shown in Fig. 22 the levels found at spe-
cific places were rather high and reached up to 40% of
the maximum concentration which would be allowed for
occupational safety. It is discussed to overtake the U.S.
legislation,

A test study carried out on 71 traffic policemen in
Zurich showed that prolonged exposure to 20 ppm car-
bonmonoxide results, in the case of non-smokers, in
approximate’y 4% CO haemoglobin. A level of more
than 5% can lead to certain disturbances of the central
nervous system (impairment of the sense of time and of
vision) and to heart and circulatory symptoms5!. Since
in the case of smokers a further 6% CO haemoglobin is
formed, the risk here is greater.

The levels measured in Switzerland for nitrogen
dioxide and ozone are roughly ten times smaller than
those in Los Angeles. Since solar radiation is also lower,
no oxidizing smog nor has any peracyl nitrite been
observed yet, mainly because Switzerland’s atmosphere
tends to be of a reductive nature.

The second report of the Federal Commission for Air
Hygiene 1962-1967 contains data on fluorine as hydro-
gen fluoride, silicium fluoride, aluminium fluoride, etc.,
in the atmospherel™ 23, This is an immission which is
quite important in some areas with alumina and cera-
mic industry such as the lower Rhone Valley and the
neighbourhood of Rheinfelden; concentrations of fluor
amounting to 5 to 25 ug/m® were measured. Cattle in
the Valais show symptoms of fluorosis, and deaths
among bees have also been observed as a result of the
ingestion of pollen containing fluorine. For plants—par-
ticularly apricots and vine—fluorine is roughly 100
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times more toxic than SO,. Assimilation performance
shows marked impairment. Peroxidase activity (this
enzyme controls lignification (becoming woody) of the
vegetable tissues) increases1?52,

8. Conclusions

Within a short review it is not possible to give a com-
plete and fair summary of all the environmental pro-
grams under way in one country. Of course besides the
sciences the arts are important, besides short sight
questions long term questions have to be answered and
total approaches have to be considered. Since the
Halifax-Athens-Symposium deals with the analytical
chemistry of pollutants the present paper is more
related to the actual work done in Switzerland as far as
air and water hygiene, leaving out the important
fields of environmental research on soils, solid wastes,
agriculture, food and toxicology. This is again a very
arbitrary selection within a very complex field of
research. Some examples demonstrate however that
there is an activity in Switzerland in this nowadays so
important area. Perhaps what is needed in Switzerland
as well as in other countries is an evaluation of the rele-
vance of the different questions to elaborate a list of
priorities: It is just not possible in a small country to
work in every field which seems to be interesting. On the
other side it has to be taken in account, that some basic
informations are still missing to make an evaluation of
the relevance of many questions possible not speeking of
the interdependence between problems and sciences and
arts. This needs additional research work and an impro-
ved information exchange between the different coun-
tries to avoid double work.

An other field where there is still much to do in view
of future shortage of raw materials and to avoid pollu-
tion is of course recycling, which neither could be
covered sufficently within this paper. In the industry
sludge of iron oxid, wastes of sulfuric acid and solvents
are for instance recycled ! 53. Apart 1.3 million tons of
domestic refuse, 1 million tons of commercial and
industrial waste and 1 million tons of sewage sludge
have to be disposed in Switzerland annually3. Ex-
penditure on collection and processing refuse is probably
of the order of 100 million dollars or 16 dollars per head
of population. 1.7 kg of sulfur dioxide, 1.4 kg of chlor-
hydrogen and 0.6 kg of nitrogen oxide are emitted for
every ton of refuse incinerated. Actually 20,000 tons of
fertilizers could be recycled annually from refuse54. It
may just be mentioned that special institutes make
research for the utilization of refuse slag in road con-
struction5s. From 180 kg of combustible refuse per head
of population one gets 65 kg of crude refuse slag. It con-
tains the same components as Portland cement. Its
resistance and stability are consequently unaffected to a
surprising degree by water and frost. Tts grain structure
is also favourable.
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