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Analyse compar ée de la formation et des effets desrégimesinstitutionnels
de ressour ces naturelles en Suisse

Partant du congtat de |'accroissement significatif et généralise de la consommeation des ressources
naturelles, le projet a pour ambition dexaminer, dans le cas de la Suisse, ques sont les types de
régimes inditutionnds -régimes composés de I'ensemble des droits de propriété de disposition et
d'usages sappliquant aux différentes ressources naturelles, de méme que des palitiques publiques
d'exploitation et de protection les régulant- susceptibles de prévenir des processus de surexploitation
et de dégradation de ces ressources.

Dans le cadre de ce projet de recherche financé par le Fonds nationd suisse de la recherche
stientifiqgue (FNRS), il sagit, dans un premier temps, dandyser les trgectoires historiques
d'adaptation et de changements des régimes ingtitutionnels des différentes ressources sur une durée
d'environ un secle (1900-2000). C'est I'objet des différents screenings.

Dans un second temps et a l'aide d'éudes de cas, ces transformations de (ou au sein des) régimes
indtitutionnels sont analysées sous I'angle de leurs effets sur I'éat de la ressource.

L'ambition finade de cette recherche et de comprendre les conditions démergence de "régmes
intégrés' capables de prendre en compte un nombre croissant de groupes dusagers agissant a
différents niveaux (géographiques et inditutionnels) et ayant des usages de plus en plus hétérogenes
et concurrents de ces différentes ressources.

Le champ empirique de la recherche porte plus particuliérement sur cing ressources que sont: |'eau,
I'air, le s0l, le paysage et laforét.

Vergleichende Analyse der Genese und Auswirkungen institutioneller
Ressour cenregime in der Schweiz

Ausgehend von der Feststellung, dass die Konsumraten natlirlicher Ressourcen weltwelt detig
deigen, untersucht das Projekt, ob und welche inditutionelen Regime in der Schweiz ener
Ubernutzung und Degradation von solchen Ressourcen entgegenwirken. Solche Regime bestehen
aus der eigentumsrechtlichen Grundordnung (Eigentumstitd, Verfiigungs- und Nutizungsrechte) und
der Gesamtheit der ressourcenspezifischen offentlichen Nutzungs- und Schutzpolitiken.

In enem egen Schritt zeichnen wir nach, wie dch die inditutionelen Regime verschiedener
Ressourcen Uber eine Dauer von ungefahr hundert Jahren (1900-2000) angepasst und entwickelt
haben. Diese Uberblicksartigen higtorischen Analysen bilden den Inhdt der verschiedenen
Screenings.

In enem zweiten Schritt werden mittds Falgstudien die Wirkungen von Verénderungen enes
inditutionellen Regimes auf den Zustand der Ressource evaluiert.

Mit dem Projekt soll das Versténdnis daflr erhdht werden, unter welchen Bedingungen ,integrierte
Regime* entstehen kdnnen: Wie kann es zu inditutiondlen Regimen kommen, welche die zunehmend
heterogenen und konkurrenzierenden Nutzungen einer steigenden Anzahl von Nutzergruppen aus
verschiedenen geographischen und indtitutionellen Ebenen berticksichtigen?



Als empirische Beispidle stehen in diesem vom Schweizerischen Nationafonds zur Forderung der
wissenschaftlichen Forschung (SNF) finanzierten Projekt die finf natlrlichen Ressourcen Wasser,
Luft, Boden, Landschaft und Wald im Zentrum.

Compar ative analysis of the formation and outcomes of resour ce regimes
in Switzerland

In the context of a ggnificant and widespread increase in the consumption of natural resources, the
am of this project is to determine, in the case of Switzerland, which type of inditutiond regime (the
property and uses rights pertaining to the different naturd resources as wel as the public policies
regulating their exploitation and protection) would most effectively prevent the overexploitation and
degradation of these resources.

In the firgt stage of this project, financed by the Swiss Nationd Science Foundation, we will analyse
how previous ingitutiona regimes evolved over a period of one hundred years (1900-2000).
Severa screenings will be devoted to thisissue.

The next stage of our research will be devoted to the andyss, based on severd case studies, of
these modifications from the point of view of their impact on the state of a given natura resource.
The find am of this research project is to understand the conditions necessary for the eaboration of
an "integrated regime" which would take into account the growing number of users at various levels
(both geographicd and inditutiond), as well as the increasingly varied and competing forms of
consumption of these resources.

This study will focus on five main resources. water, air, soil, landscape and forests.
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Résumé

Apres avoir présenté les conditions politiques et naturelles de la gestion de I'eau en Suisse, cette
étude reconstitue I'évolution historique des droits de propriété, des politiques publiques et des
régimes institutionnels de la ressource en eau en Suisse entre 1870 et 2000. Ces trois analyses
sont structurées autour de la définition de dix catégories de biens et services fournis a la société
par la ressource en eau. L'étude analyse et qualifie tout d'abord I'évolution du systeme régulatif
(droits de propriété), puis des politiques publiques. Cette double analyse débouche sur une
proposition de développement du régime de I'eau en Suisse en cing phases majeures, pour
deux types de régimes principaux : un régime complexe entre 1874 et 1991 et une tendance a
un régime intégré durant les années 90.

Abstract

After presenting the political and natural conditions of water management in Switzerland, the
study aims to reconstruct the historical development of property rights, public policies and
institutional regimes of the water resource in Switzerland between 1870 and 2000. The three
analyses are organised in relation with ten categories of goods and services provided to the
society by the water esource. First, the study analyses and qualifies the regulatory system
(property rights) and the public policies. This double analysis allows to propose a periodisation of
the water regime in five main phases, for two principal types of regimes: a complex regime
between 1874 and 1991 and a tendency to the integration during the 1990's.
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1. The evolution of water policiesin Switzerland

1.1 Introduction: the «water tower» of Europe

Due to its pogition in the central European Alps, Switzerland is described as the «water tower» of
Europe. Precipitation in Switzerland is approximatdy twice the average European vaue and some
SX percent of Europe' s total freshwater stock is stored in Swiss glaciers, streams, rivers, lakes and
groundwater. Seven percent of Switzerland is covered by surface water bodies, most of which take
the form of glaciers and lakes. Two mgor European rivers, the Rhine and the Rhone, rise in the
Swiss Alps and Switzerland is dso linked to other mgor rivers, eg. the Po, Danube, Bsch, by the
rivers Ticino, Inn and Rombach.

Abundant quantities of drinking water and service water have traditiondly been taken for granted by
the people of Switzerland. Droughts and water shortages are limited to the summer season in specific
regions and are arare occurrence. Riversrarely dry up asaresult of natura causes.

1.2  Thepolitical system and organisation of water management

The Swiss political system is characterised by direct democracy and by its distinctive federdist
gructure. The Confederation was established with the Federal Conditution of 1848 and the
transmutation of the previous loose federation of cantons. Due to the nature of the Confederation’s
higoricd origins, Sate affars mogly remained in the hands of the cantons, dl of which have their
own condiitution and politica indtitutions comprising a legidaiure (generaly parliament), government
and courts'. Even the new Federal Condtitution, which came into force on 1 January 2000, states
that «Cantons are sovereign insofar as thelr sovereignty is not limited by the Federd Condtitution;
they shdl exert dl rightsthat are not assigned to the Confederation » (article 3 Cst).

Over the past century, tasks have been increasingly assigned to the Confederation as a result of the
revison of certain articles of the Federa Condtitution; dmost haf of these concerned the sharing of
tasks between the cantons and the Confederation. Despite this, the Swiss cantons il exercise a
great ded of influence and power in the politicd aena as a result of the «federdiam of
implementation» («/ollzugsfoderalismus»), whereby the implementation of most of the public
policies regulated by the Confederation is assgned to the cantons, often with considerable room for
manoeuvre.

Thus, the adminigtrative structures in the area of water palicy reflect the federdist structures of the
Swiss political system. The main actors in Swiss water policy are the Confederation, the cantons and
the municipditieslocd authorities.

At the level of the Confederation, there are three adminigtrative «branches» involved in water
policy, which correspond to the three main issues in Swiss water policy («qrotection against water»
(i.e. flood protection), use of water for energy production (hydroelectricity), and water protection).
These ae located in the Federd Depatement for Environment, Transport, Energy and
Communication UVEK). The Federa Office for Water and Geology (BWG, located in Bid) was

1 Germann 1999, p. 388



edablished a the beginning of this year following the amagamation of the former Federa Office for
Water Management (BWW) and the Nationa Hydrologica and Geologica Survey. The new BWG is
responsible for matters concerning flood protection, atistics on water use infrastructure (e.g. dams)
as well as hydrologicd and geological surveys and statistics. The Federd Office for Energy (BFE)
assumes the Confederation’'s tasks in the area of hydroelectric production (eg. energy palicies,

energy programmes, internationa energy-related affairs, control of nuclear power plants). Water
protection issues are dedlt with at date level by the Water Protection and Fisheries Division of the
Swiss Agency for the Environment, Forests and Landscape (BUWAL, formerly the Federa Office
for Environmenta Protection). BUWAL's Internationd Affars Dividon is involved in the work for
the Europesn Convention on the Protection and Use of Transboundary Watercourses and
Internationa Lakes and in the work of the United Nations Commission on Sustainable Development
(CSD) and the United Nations Environment Programme (UNEP) on water. Further internationa

activities in the fidd of water (eg. Convention for the Protection of the Rhine) as wdl as the
corresponding nationa policy are dedlt with by the Water Protection and Fisheries Divison Crigs
planning and provisions are the task of the Federa Office for National Economic Supply?; this aso
includes measures to ensure adequate water resources.

In addition, the Confederation runs three resear ch stations which are involved in water researcht the
Swiss Federd Indtitute for Environmenta Science and Technology (EAWAG, eg. monitoring studies
and surveys on the quditative aspects of Swiss water bodies), the Swiss Federa Indtitute for Forest,
Snow and Landscape Research (W3, eg. development of a sysematic network to monitor

groundwater reserves, the NAQUA project®), and the Swiss Federd Ingtitute for Snow and
Avalanche Research (Davos) which was affiliated to WSL in 1989.

Sovereignty over (public) waters is assgned to the cantons. Hence, they are responsible for the
dlocation of permits, licences, and concessions reating to different water uses such as navigetion,
fishing and the production of hydroeectric power. While ther activities must respect the framework
of the federa legidation, they Hill have consderable room for manoeuvre. This gives rise to far
greater divergty in the adminidtrative sructures at cantond level as compared with the federd
adminigration. The implementation of the above-mentioned tasks, in addition to the implementation
of water protection legidation and the management of watercourses by means of hydrological
enginesring infrastructure, often gives rise to «an office for each sarvice» a cantond level and
ggnificant differences can dways be observed between the different cantons (e.g. the way in which
different adminidrative services are combined within specific offices).

The municiplities' responghilitiesin the area of water policy mainly involve the operation of sewage
systems and wastewater trestment plants as well as the production and distribution of drinking water.
Over the past few years, a growing number of smal hydroeectric production ingtallations combined
with drinking-water production systems have been built. These projects were actively subsidised by
the «Energy 2000» federd program which was launched as a voluntary program to promote efficient
use of enery and energy savings. In generd, Swiss drinking-water production and distribution
companies are run by the municipdities or by amalgamations of severd municipdities (particularly in
the case of the smdler municipdities). As yet, there have been no sgnificant privatisation projectsin
the areas of water supply and wastewater trestment athough they are an increasing topic of

2 Located in the Federal Department of Economic Affairs.

8 Groundwater datais mostly collected on a cantonal and municipal as opposed to national basis. Nationwide evaluation is

not yet possible, since — with afew exceptions — routine measurements are not available (BUWAL/BFS 1997).



discusson. Smilarly, adminigrative structures that map the borders of the water catchment areas do
not yet exist in Switzerland. In generd, the cantons or municipaities are respongble for water
management and very few of them reflect the boundaries of regiona or locd water catchment aress.
This dearly indicates that political-administrative structures as opposed to natura boundaries form
the criteriafor the definition of management units.

Decison-making processes with respect to water policy issues take place at State leve, to which
gpecific tasks are assigned within the framework of the direct democratic sysem. A very large
number of legidative acts in most policy fields, therefore, are subject to (mandatory or optiona)
referendum and must be ratified by a mgority of the voting population and the cantons. This dso
gpplies to water policy issues. As aresult of these uniquely Swiss palitica structures, in generd, the
non-governmenta organisations (NGOs, eg. environmenta protection organisations) and syndicates
(e.g. hydrodectric power companies, Association of the Swiss Gas and Water Industry - SVGW)
exert a condderable influence on poalitica decision-making processes.

1.3  Theevolution of water policies

This section describes the evolution of Swiss water-related policies in the terms of the three main
topics in Swiss water policy: «protection againgt water», water use (for hydroelectric power
production), and protection of water.

1.3.1 The«protection against water»

Deforestation in mountain areas (especiadly the Alps) was consdered the main culprit behind the
damage caused by a series of catastrophic floods in the 19" century. As a result, article 24 of the
Condgtitution, which was adopted in 1874, and the corresponding Federa Law on the Policing of
Waters of 1877 and the Federd Law on the Policing of Forests of 1876 assigned sovereignty over
water and the superintendence of forests in mountain regions to the Confederation. The federa
jurisdiction over mountain forests was subsequently extended to dl of the country’s forests in a
federd decisonin 1898.

Measures were aso incressingly implemented on the plains during the first haf of the 20" century.
The «Wahlen Plan», which was implemented during the Second World War, strongly promoted
drainage measures, as a result of which subgtantial areas were made available for agricultura use.
This trend continued later with the extensve land improvement measures promoted under the
Federd Law on Agriculture of 1951. The man objective here was to increase agricultura
productivity.

A new approach emerged in the field of water policy in the early 1990s. Within the framework of a
generaly more integrated gpproach to water policy, renaturation work was carried out dong many
watercourses which had been «tamed» decades - or even acentury - earlier. In many of these cases,
serious conflicts with nature protection organisations (e.g. concerning the river Thur and Sihl creek as
well as a large number of smal watercourses) lead to bargaining processes and solutions which
integrated the different uses («goods and services») of water.



1.3.2 Theuseof water

With the spread of indudtridisation and urbanisation, demand for energy, i.e. mainly dectricity,
increased from the mid-19th century. Since this represented a new use of water («goods and
services »), the need for regulation arose. In 1908, the Swiss people voted on and accepted article
24bis of the Federal Congtitution which regulated the assgnment of concessions for the production
of hydroelectric power, the transport of dectricity, the charges to be raised by the Cantons, and
limited the use of water bodies. Eight years later, in 1916, article 24bis was followed by the new
Federa Law on the Use of Hydrodectric Power (WRG) which remainsin force to the present day”.
This law grants the Confederation the right of «superintendence over the use of private and public
water bodies for hydroeectric power» (article 1), which was formerly regulated by the cantons.
Nevertheless, the cantons were till responsible for the alocation of concessions to producers of
hydroelectric power and owners of watercourses (cantons, regions, corporations and municipalities)
and — within the framework of the federd legidation — profit from the charges paid by the users.

In 1945, the Federa Council proposed the revision of the law on the use of hydroelectric power
which would have granted the Confederation the right to overrule opposition from cantons or
municipdities in the event of a prevailing «generd interest» . This proposition was rejected by the
parliamentary chambers in 1947.

The attempt to establish a more comprehensive gpproach to an integrated water policy, which arose
in the context of the discussons surrounding the revison of the law on water protection in the late
1980s, directly concerned interest groups in the area of hydroelectric production. This concern
centred on the introduction of the quantitative protection of water, as aredriction on the quantities of
water available for use gppeared to represent athresat to their economic surviva. Their opposition to
the new law was not, however, accepted by the people, who rejected a referendum opposing it in
1992.

1.3.3 Theprotection of water

The introduction of centrd water didribution infrastructure in the 19th century brought about a
sgnificant improvement to sanitary conditions in Switzerland, mainly in densdy populated urban
areas. However, it o led to new problems arisng from the increasing quantities of wastewater
from households and industry which overstretched the existing drainage infrastructure. As a result,
sawage systems were built. However, due to the absence of wastewater treatment before dumping
into rivers and lakes, this gave rise to the new problem of a sgnificant deterioration in water quality.
The damage to the aquatic system was first observed by the fishermen, whose economic surviva
was threatened by fish death and the decrease in the fish population.

Hence, in 1888, the Confederation amended the existing Law on Fishing with a paragreph
prohibiting the dumping of wastewater and other substances by industry into weter bodies if this
represented a threat to fish and shdllfish stocks. In 1925, this provision was extended to household
wadtewater. Due to implementation deficits, these provisons had little sgnificant effect in most
cantons. In view of the increasing levels of water pollution and the inaction of the cantons, the
demand for a new article in the Federa Condtitution arose in the 1930s. This objective was findly
redised in 1953 with the ratification and adoption of article 24quater of the conditution. The 81%

4 RS721.80



«yes» vote in the referendum reflected a high level of awareness with respect to water pollution
among the population and the perceived need for effective measures.

The corresponding legd basis was developed around the same time and in 1955, the Swiss
parliament ratified the firsd Federd Law on the Protection of Water againgt Pollution (GSchG /
LPEP). The corresponding implementation order was enacted by the Federd Council in early 1957.
Nevertheess, implementation of the new legidation largdy falled from the outset. This was mainly
due to the vague formulation of the law and the assgnment of detailed implementation indructions to
the cantons, as well as the significant cogts involved. It was not until 1962, when the Confederation
began subsdisng sawage systems and wastewater treatment plants, that progress was eventudly
made.

Despite a degree of success, the first law on water protection soon needed to be revised. Thiswas
due, on the one hand, to the duggish implementation of its provisons by the cantons and to the
emergence of new problems arigng from pollution by synthetic detergents and heavy metas, on the
other. In 1971, parliament adopted a strongly amended version of the water protection law whose
man objective remaned the widespread implementation of wastewater trestment and the
reclamation of polluted weater bodies (lakes, rivers). The law dso included provisons governing
other areas such as the transport and storage of polluting substances, the remova of waste
containing ail, industria measures and the creation of groundwater protection zones. Last but not
least, sanctions were severdly tightened. As a result, appropriate iegulations were implemented,
many of which focused on the eimination of pollutants at source as opposed to the «end-of-pipe»
solution of cleaning up contaminated water bodies. Despite this, however, the phosphorus content of
water bodies continued to increase.

Under the terms of the revison of the law in 1971, the Confederation was assigned the competency
to legidate on substances and products which have a negative impact on water systems. The
increased presence of foam on water bodies was to be limited, in particular. As a result of this,
provisions governing detergents were intensfied severd times and a complete ban on phosphates in
detergents came into force in 1986. The Federal Law on Environmenta Protection (USG / LPEY),
which came into force in 1985, represented another important milestone. This formed the bas's of
other important instruments, for example the Substances Decree®, which was enacted with the aim of
gaining control of environmentaly hazardous substances.

The water protection law of 1971 focused mainly on the quditative protection of water. Asthe result
of the drying up of an increasing number of mountain creeks and small watercourses being forced
underground, the quantitative aspect of water protection, which was understood as part of a more
comprehensive protection of «aquatic environments» and biotopes, gained in sSgnificance. Also, there
was greater awareness of the fact that as an increasingly important source of water pollution,
agriculture had hitherto been more or less excluded from the water protection legidation. Long and
hard conflicts accompanied the next revison of the water protection law. The most controversd
aspects were water protection in agriculture and hydrodlectric power. In 1991, after extensive
debate, parliament accepted a revised law which protected water cycles and groundwater more
efficiently, protected flowing waters from atificid interference and from being forced underground,
promoted the renaturationof watercourses, emphassed the importance of water protection in
agriculture and defined suitable volumes of resdud water for watercourses. The owners of small

> RS814.01
6 Decree on Substances of 9 June 1986 (RS 814.013)



hydroelectric power plants launched a referendum againg this law, yet the law was ratified by 66%
of the voting population in 1992. At the same time, a popular initiative demanding even more severe
water protection measures was rejected by 63% of voters. The key dement introduced by the new
law was the quantitative protection of watercourses.

1.4  Themain issuesin Swisswater policy

Water management in Switzerland currently faces five main chdlenges:

1. the problem of increasng compstition or rival uses of water (the spectrum of water use has
become more heterogeneous in recent decades in most regions);

2. the problem of phreatic and lacustrine water quaity (related to diffuse pollution);
3. the question of minimum residud flows,

4. the problem of increasing imperviousness of  soils (waterproofing) in settlement areas (generd
water planning on acommuna scae);

5. the question of naturd hazards reating to water (floods, permafrost and glacier degradation,
debris flows).

These five problems do not affect the entire country to the same extent (e.g. problems with water
qudity in lakes are typicd in the rurd areas of the Centrd Plateau, the question of minimum flows
and certain climatic hazards are more common in the Alpine belt and increasing competition between
uses is typica of urban and tourism centres etc.). The scde of the andyss mug, therefore, be
adapted to the problem being studied (e.g. general water plans concern a loca area whereas flood
management concerns large aress (river basins, such as the Rhine Basin)).



2. Theresourcewater and the goods and services derived from
it in Switzerland

2.1 Definition of the r esour ce water

211 General definition of water

The resource water can be defined as the part of the hydrologica cycle which forms the basis of all
uses derived from it by humansin order to satisfy their needs.

The resource water has the following physical characteristics:

Water (H20) forms the earth’s globa hydrosphere. It is found on earth in three states: solid
(«ice»), liquid («water»), and gaseous (mis, haze, steam ...). Inits naturd form, water has alarge
variety of quditative properties based on its biological, physical and chemica aspects.

Water is continuoudy renewed on earth in form of a cycle, which is known as the hydrologica
or water cycle. The most important elements of the water cycle are precipitation, storage in form
of snow, ice, and underground water, drains (overground or underground) and evaporation.

Water systems are open systems, water catchment basins must dso be considered as open
sysems.

Two fundamentdly different aspects of water are crucid to its use by humans, i.e. quantity and
quelity. In terms of quantity, water is referred to in terms of litres, cubic metres () or in rdlation to
units of time (eg. litresn™ per second). In terms of quality, the focus lies on the chemicd and
biological properties of water (e.g. minera, nitrogen or bacteria content).

212 Stock and yield

The hydrologicd cycle or hydrosysem («stock») dlows human societies to meke use of a
condderable variety of goods and services («yield») derived from the resource stock (cf. Figure 1).
Hence, we define the resource water as the salf-regenerating stock which produces a certain volume
or yied (within a certain period of time).



Figure 1. The dynamics of stock and yield of a natural renewable resource. «Underuse»
occurs when the harvested yield is less the (re-)produced quantity, whereas «overuse» means
that larger quantities are taken from the stock than the stock is able to (re-)produce within a
given time period.
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Since different forms of use (i.e. different goods and services derived from the resource) demand
different properties of water in terms of quantity and qudity, the renewability of the stock and the
yield have to be seen in rdation to these specific requirements, and they need to be differentiated
according to these uses or requirements (cf. «demand (quality)» and «demand (quantity)» columnsin
Table 3). Different units of the resource must, therefore, be applied.

Figure 2: Impounding of water in Switzerland 1997
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2.1.3 Renewability

In globa terms, water is a renewable resource whereby quditative and quantitative demands play a
key role in the specific definition of renewability. The renewability of the resource is, therefore,

closdly linked to the hydrologica cycle. This cycle can be naturd or influenced by humans. Time and
space-related aspects are of importance.

In globa terms, the renewability of water can be deemed stable in the medium-term (time period of
one hundred years). On a regiond level, however, (e.g. Europe, the Alps) renewability may be
serioudy disrupted (time period of around ten years), in terms of quantity as well as in terms of
quaity. The hydrologica cycle (and thus the renewability of the resource) may suffer serious
interference at regiond leve as aresult of the current climate change processes (e.g. regond decline
in precipitation, regiona changes in evaporation due to temperature rise, regiona dteration of the
solid stock (ice, snow) smilarly caused by rises in temperature etc.). The tempora perspective is
aso important with respect to sustainability issues (from an anthropocentric point of view, for
example, a period of one generation could be consdered rdevant in terms of the renewability of a
resource).

214 Perimeter

The basic spatid unit for the study of the resource water is the water basin (catchment ares); thisis
defined as the surface recelving the waters that flow into a specific watercourse. In generd, a
digtinction is made between two forms of water basin: the «topographica weater basin» and the «redl
water basn» (or «hydrologcd water basn»). The latter can differ from the former in terms of

whether the water supply to the watercourse in question comes from groundweter streams which are
independent of the surface dructure. This is particularly the case in limestone regions (e.g. the Jura
mountains) where the red water basin of a source largely exceeds the topographica water basin.
Water basins are separated from each other by water catchment divides. This project will be based
on the regiona water basins defined in the Hydrological Atlas of Switzerland’.

7 Hydrological data has been processed in cartographical form in the national hydrological atlas since 1992. This
hydrologica atlas is still being compiled. It divides Switzerland into 1050 small basins with an average size of 37 km2
(sizesfrom 7 to 195 km2).
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2.2  Thehydrography and water balance of Switzerland
221  Hydrography

Switzerland is drained by 5 mgor river basins.

Table 1: Overview over Switzerland’ s major river basins

River basins | Sub-basins | Area (km?) Mean elev. (m) | River basins Area (km?) Mean elev. (m)
Rhine Rhein 3249 2001 Rhone 5220 2096

Thur 1696 782 Inn (Donau) 1945 2351

Toss 342 656 Ticino (Po) 1515 1694

Ergolz 261 578 Poschiavino 169 2149

Birs 911 727 (Adige)

Aare 11750 1000

Reuss 3382 1262

Limmeat 2176 1200

Source: Hydrological Atlas of Switzerland, 1992.

Figure 3: Hydrography in Switzerland. The location of possible case studies for the projects
Euwareness (EU) and IRM (SNF, Switzerland) are indicated by the charactersa —f.
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2.2.2 Climate

The climate of Switzerland is extremely diverse. The northern and western dopes of the Alps have
an oceanic climate, i.e. rdativdly humid with precipitation distributed throughout the year. The
southern dopes (Ticino) experience Mediterraneanttype precipitation, i.e. less frequent and more
intense. The Alpine interior (especidly the canton of Vaas) has a relatively dry continental climate
(lessthan 600 mm of water per year on the plain).

2.2.3 Water balance

2.2.3.1 General water balance

The water baance of a country depends, for the most part, on climatic parameters. It can be
determined using the following equation :

R=P-Ex?S where R= Run-off
P = Precipitation
E=  Evaporation

?S=  Storage changes (ground water, ice and snow, natural and
atificid lakes)
Table 2: The water balance in Switzerland for the period 1961-1980 (Schadler & Bigler 1992)

Elements of the water balance Positive Volume (mm/y)? Negative Volume (mm/y)
Precipitation 1481

Evaporation 513

Runoff coming from abroad 318

Runoff to other countries 1279

Storage changes 7.5*

* The average storage change for the period 1961-1980 (+7.5 mm/y) is not representative for the 80-year period of 1901-80
(-6 mm/y) (Schédler & Bigler 1992).

2.2.3.2 Variation in water balance over time

The average water baance shows sgnificant variaions over time, as demondrated by Schédler &
Bigler (1992) :

«In the course of time, large differences are reveded in the precipitation series and, pardld to these,
in the discharge series. Extremely wet years can be immediatdy followed by extremely dry ones
(1920/1921). [...] In addition to periodic fluctuations, the dry period of the 1940s stands out: due to
a shortage of precipitation, the discharge vaues were very low al over Switzerland. In mountain
basins (Rhone, Inn), however, the precipitation deficit in the discharge was compensated by
increesed melt water. Precipitation volumes have barely changed, on the whole. A tendency
towards lower discharge values is, however, apparent. The general decrease in discharge is

8 One mm of water per year over the area of Switzerland is equivalent to 41.3 million ni per year, or 1.31 ni/s

(Hydrological Atlas of Switzerland, 1992).
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caused by an increase in evaporation [...] which in turn can be explained by the generd increase in
temperature».

Storage changes over time are dso sgnificant. The glaciers lost ca 25 % of thar initid volume
between 1901 and 1980 for the whole of Switzerland. Artificial storage increased consderably
during the same period (artificid lakes).

2.3  Goods and services currently derived from the natural resource
water

Water uses can be classfied in ten main groups of goods and services. The following list, which is
considered to be representative for Switzerland, is not exhaugtive. Certain groups of goods and
savices are clearly locdisad in gpace (eg. therma springs, certain geomorphologica functions).
Others did not exist at the beginning of our period of reference and emerged only later (e.g. cooling
water for nuclear power plants), others disappeared during the reference period (e.g. timber
trangportetion in mountain rivers). There have dso been dgnificant changes with respect to
importance of the different goods and services in relation to each other.

The ten groups of goods and services are’:

Living environment for plants and animas

Consumption: drinking weater

Production: water used directly or indirectly for the production of economic goods and services
Energy (specific form of water use for economic production)

Trangport and absorption of waste waters

Support for economic production and recregtion

Recregtion: leisure and tourism

Medica uses

Geomorphologica changes

© © N o g &~ w0 N PRF

10. Strategic reserve

®  The goods and services could also have been classified in nine groups as the production of hydroelectric power represents

a special case of water use for economic production. However, due to the importance of the hydroelectric sector for the
evolution of water management regimes in Switzerland, we preferred to define hydroel ectric power as an individual group.



Table 3: The goods and services derived from the resource water
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N° | Goodsand Types of uses Typesof users Internal or Demand Demand Complementary Potential conflictual
services external use (quality) (quantity) relationshipswith : relationshipswith :
1 Living Nutrition, Plants and animals In situ High Dependson the | ?nature conservation ?hydroel ectric power
environment reproduction (depending on | species, usually 2transport and absorption of
the species) regular demand wastewaters
?all polluting activities
2 Consumption Drinking water ?households (indirect | Ex situ, High In CH, 414 ?all uses with a high demand
users); restitutionin a I/d/inhab. in 1995 in quality
?public lower quality High variability ?irrigation (quantity and
administrations in tourist areas quality)
(direct users) ?other uses for consumption
(quantity)
3 Production Industrial water Private companies Ex situ, Low Usudly high ?all uses with a high demand
(direct withdrawal or | restitutionina in quality
supply by public lower quality ?other uses for consumption
networks) (quantity)
? agriculture (soil subsidence,
salinisation)
3 Production Irrigation Private farms (direct | Ex Situ, asmal | Low Dependson the | ?recreation, cultural uses ?all uses with a high demand
withdrawal or supply | part isreturned, climate and (e.g. traditional irrigation in quality
by public or collective| usually with a seasons. Indry | channels) 2drinking water (quantity and
networks (e.g. auto- | lower quality aress, high 2drainage quality - diffuse pollution)
organised (fertilization) quantities. ?Hydroel ectric power
corporations) ?other uses for consumption
(quantity)
? agriculture (soil subsi-dence,
salinisation)
3 Production Drainage Private farms and Insitu - - ?farm production ? living organisms
public administrations ?irrigation ?nature conservation
3 Production Production of Private companies Ex situ High and Variable water cures ?all polluting activities

minera water

specific (mi-
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neralisation)

?tourism
2drinking water
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Production ? infrastructures for | Private or public Ex situ, partial Depending on | Depends on uses | ?recreation ?nature conservation
tourism and leisure | companies restitution with | the uses and season ?other uses for consumption
2swimming pools alower quality (quantity)
?skating rinks
?production of
artificial snow
?'aquaparks"
Energy Hydropower Private companies Ex sity, Low High ?recreation, tourist uses “nature conservation (residual
production with usually a complete 2fishing flows, spatial impacts, purges)
(dam and with high | monopoly on a restitution with ?storing for drinking, 2organisms (residual flows,
head) watershed the same quality industrial and irrigation water | purification)
(concessions) (except the (dams)
sediment charge) ?protection against floods
Energy Hydropower Private companies Insitu Low High ?protection against floods ? organisms (obstacles)
production with usually a and flow control ?nature protection (spatial
(dam with low head) | monopoly on ariver ? navigation (locks) impacts)
portion (concessions) 2 irrigation
Transport and Absorption of Companies, Insitu Dependingon | Relatively high | ? living organisms ?hydroel ectric power (residual
absorption wastewater households and public the quantity (dilution) 2fishing flows)
(households, administrations ? living organisms
industry and 2human health
agriculture) ?recreation, tourism
?nature conservation
Support Gravel extraction Private companies Insitu Low Low ?hydroel ectric power 2tourism, recreation
and public High quantities ?nature conservation
administrations of sediments 2 living organisms
Support Fishing Private companies Insitu Medium Reatively high ? living organisms ?hydroelectric power
and individuals ?recreation ?nature conservation
?absorption of wastewater | ? industry
?all polluting activities
Support Navigation Private companies Insitu Low High 2tourism, recreation ?hydroelectric power (residual
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and individuals flows, obstacles)
(leisure navigation)
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7 Recreation Landscape Individuals Insitu Low High and need of | ?navigation ?all activities with spatial
(inhabitants and "cultura use" natural landscape | 2fishing impact
tourists) 2sport ? gravel extraction
?nature and landscape
conservation
7 Recreation Sports Individuals Insitu Medium to Mediumto high | ?navigation ?all activities with spatial
(inhabitants and "cultural use" high 2ishing impact
tourists) 2 landscape ? gravel extraction
7 Recrestion Thermal springs/ Individuals Ex situ or in situ | Particular Vaiable ? mineral water production
water cures (inhabitants and (warm water) 2other tourist and leisure
tourists) activities
? medical water cures
8 Medical uses Water cures Individuas Ex situ or in situ | Particular Variable ? mineral water production
(warm water) 2other tourist and leisure
activities
? leisure water cures
9 Geomorpholo- Landscape evolution | Indirect impacts on - - - ? living organisms ?all human activities
gica changes human activities ?nature conservation
?recreation : tourism,
"geotopes’
9 Geomorpholo- Natural hazards Direct impact on - - - ?all human activities
gicd changes (floods, debris human activities
flows)
9 Protection Protection against Public administrations| In situ - - 2drainage, irrigation ?0rganisms
natural hazards ?nature protection
(floods, debris hydroel ectric power
flows)
10 | Strategicreserve | Reservesincaseof | State Ex situ - - 2drinking water supply ?irrigation ?
war ?hydroel ectric power?
10 | Strategicreserve | Reservesincaseof | Public administrations| Ex situ - - 2drinking water supply ?irrigation ?

fire

?hydroelectric power?
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2.4  Historical evolution of the stock status and the importance of
different goods and services

24.1  Aliving environment for plantsand animals

Water as a living environment consists of wetlands and aquatic biotopes. Aquatic biotopes exig in
lakes and rivers. They are affected by quditative (chemica, temperature) and quantitative changesin
the water.

Certain lakes and rivers showed signs of pollution and eutr ophication, especidly Lake Zurich and
certain gretches of rivers downstream of large cities (e.g. Zurich, Bade, Geneva), as early as the
beginning of the 20th certury. This phenomenon gained in sgnificance from the 1940s mainly as a
result of the increasng number of sawage systems (at the time the sewage was discharged untreated
into surface waters) as wel as the more widespread use of chemica fertilisers in agriculture.
Wastewater from chemica industries also played an important role in certain aress (e.g. Bade). The
eutrophication problem mainly arose in the Centrd Plateau where population densty is far higher
than in Alpine regions and where some smdl bkes were particularly heavily affected (e.g. Lake
Sempach, Lake Badegg, Lake Halwyl). Eutrophication reached its maximum leve in the 1970s
before declining again due to the implementation of sdected measures. Today, the dtuation has
improved sgnificantly and good water qudity values can now be observed in the lakes and, to a
lessor extent, rivers (Jakob 1998). However, regiond differences gill exist and problems mainly
occur in regions with intensve agriculture (eg. pig breeding and maize cultivation in certain weater
basinsin the Centra Plateau).

Table 4: Average concentration of oxygen, phosphorus, nitrates, and chloride in the Lake of
Geneva.

1960 1970-71 1979-80 1990 1998
Oxygen (mg/l) 9.57 9.69 9.06 8.33 8.26
Disolved phosphorus (ugP/l) - 50.5 715 48.3 35.2
Total phosphorus (pgP/l) 154 80.5 825 55.3 39.6
Nitrates (mgN/I) 0.35 0.38 0.48 0.58 0.55
Chloride (mg/l) - 2.70 4.39 5.79 7.06

In quantitative terms, hydroelectric power plants pose the main threat to aquatic biotopes. The
increase in the number of hydrodectric power gations from the 1940s and 50s created sgnificant
obstacles for the naturd migration of fishes. In addition, a consderable number of smal
watercourses ran completely dry over severa kilometres and consequently inhibited the surviva of
any form of aguatic life in these locations. The complete drying up of watercourses was prohibited in
the new water protection legidation which came into force in 1991 (cf. aso chap. 2.4.4).

With respect to the wetland biotopes, the Stuation was dready rather unfavourable at the beginning
of the reference period, mainly as aresult of the exploitation of peat bogs and the drainage of certain
zones for agriculture. Moreover, the Stuation deteriorated significantly during the Second World
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War («Wahlen Pla») and in its aftermath with the development of intensive agriculturd practices and
widespread urbanisation from the 1950s to the 1990s.

Figure 4. Total phosphorus concentration in Swiss lakes.
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Over the past century, biodiversity diminished ggnificantly in dl three types of aguatic environment
(lakes, rivers and wetlands). The conflict surrounding the Rothenturm army training ground (1987)
marked a turning point in the enforcement of the protection of wetlands and the 1990s also saw a
new trend for change in this area with the advent of renaturation projects.

Table 5: Changes in the lenght of waterways in Switzerland per year, 1984-1995.

Stream courses covered in Stream courses blocked or straightened New stream courses
(included re-opened)
74 kilometers 29 kilometers 47 kilometers

Source : Swiss Agency for the Environment, Forest and Landscape (95 out of a total of 152 random samples from landscapes
in the Alps, mountains, Central Plateau and agglomerations were eval uated).

Table 6: Changes to standing water and wetlands in Switzerland, 1984 — 1995. Within this
time period, the area accounted for by lakes and ponds increased by 68 hectares annually,
while the area accounted for by marshes increased by 49 hectares annually.

Lakes, ponds (new) Lakes, ponds (silted up) New marshes (without Drained marshes
silting)
76 hectares 8 hectares 57 hectares 8 hectares

Source : Swiss Agency for the Environment, Forest and Landscape (95 out of a total of 152 random samples from landscapes
in the Alps, mountains, Central Plateau and agglomerations were evaluated.

Table 7: Number of endangered animal speciesin Switzerland (ca. year 2000).

Animal group Total Species | Specieson Extinct Threatened | Serioudy | Endan- Rare

Species onthe | theRed Lists with endan- | gered

Red Lists | (in percent) extinction | 9€red

Amphibians 20 19 95 3 1 3 12 -
Fishesand 54 42 78 7 5 8 8 14
cyclostomes
Vertebrates total 376 234 62 22 30 27 102 53
Invertebrates total 2369 1215 51 118 176 254 409 258
(recorded species)
Total species 2745 1449 53 140 206 281 511 311
(vertebrates/
recorded
invertebrates)

Source: SFSO / SAEFL, 1997.
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2.4.2  Drinking-water consumption

In 1910, approximately 280 million n? of drinking water was produced to satisfy the needs of the
population of 3,753 million. This gives a specific drinking-water consumption of ca. 205 I/inhab/y™.
Today, the total production volume of ca. 1090 nT of drinking water originates from spring water
(ca. 40%), ground water (ca. 40%), and lake water (ca. 20%).

Figure 5: Drinking water consumption in Switzerland 1950 — 1994 (source: BUWAL / BFS
1997, p. 48).

Drinking water consumption in Switzeriand
1950 - 1994
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Tota consumption of drinking weater has quadrupled over the last century. The biggest increase in
consumption was recorded in the period between 1945 and 1970. Since 1970, consumption has
remained stable thanks to progress in the indugtria sector and improvements in the productivity of
the water networks. Consumption levels were ca. 420 litres per inhabitant per year during the mid-
1990s. Peak demand may increase in the future as aresult of climate change.

Figure 6: Breakdown of dringking water consumption in Switzerland 1995 (source: SFSO /
SAEFL 1997, p. 47).

10 Calculation based on the graph published by the OFEFP 1995, p. 10. The population taken into account is that specified
in the annuaire statistique, OFS 1997, p. 67. The data concerning the distribution of drinking water in Switzerland was
collected by the Swiss gas and water company, Société suisse de I'industrie du gaz et des eaux (SVGW), for
approximately 60 % of the population (OFEFP 1994). The datais extrapolated from this by the Swiss federal statistics
services (SFSO/SAEFL 1997).
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Generdly spesking, sanitary risks in relation to the consumption of drinking water are lower today
than in the early 20" century (and particularly as compared to the 19" century) (BUWAL 1993).
Nevertheless, toxication accidents can dways occur, as it was the case in Zermatt (typhus
epidemic in 1961), toxicaion in La Neuveville (1999). Agriculture is a mgor contributor to the
imparment of ground and surface water qudity. In addition to plant trestment products, the plant
nutrients nitrogen (mostly ammonium and nitrate) and phosphorus are the main culprits here,

2.4.3 Production

2.4.3.1 Industrial water

It is difficult to estimate the evolution of trade and industry’ s quantitative water requirements during
the last century. Nevertheless, it can be surmised that industrial requirements more or less echoed the
genera trends in water consumption. Consumption definitely increased more rgpidly in the decades
after the Second World War. Since 1980, consumption has remained largely constant at a level of
250 million i per year which amounts to ca 20% of the drinking water digtributed by public
sarvices (OFEFP 1994, p. 197, SFSO/SAEFL 1997, p. 47). In addition to consuming public
drinking water, some industries dso extract their own supplies.

Industry aso makes use of the hydrosystem in an indirect way as a means of absorption of polluted
water. A third type of indudtrid use of water - thistime direct - involves cooling water for nuclear
power plants This kind of use arose for the firgt time in the late 1960s when Switzerland's first
nuclear power plant came into operation in 1969. The requirement in this area stopped increasing
from 1990 with the coming into force of the «nuclear moratoriun. To limit the impacts from this
type of use on the hydrosystem (heeting), cooling systems were prohibited by the Federal Council in
the rivers Rhine and Aare from 1971.

In qualitative terms, the 20th century can be divided into two phases. Up to 1950, very few
restrictions were imposed on industry with respect to the discharge of pollutants. From 1955,
industry’s rights to pollute were diminished. This did not prevent accidental pollution, however,
which occurs throughout the reference period. Diffuse pollution from contaminated Stes aso
occurred throughout the century but was definitely more common from 1950 to 1960.
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2.4.3.2 Water for agriculture: irrigation and drainage

Drainage, which was dready extengvely used in the early pat of the century, paticularly in the
dluvid plains, endured throughout the period with peaks during the Second World War (Wahlen
Pan) and during the 1960s and 70s (intengfication of agriculture and urbanisation). Since the mid-
80s, there has been a decline in drainage. The irrigation of the plains followed more or less the
same pattern: strong increases in the 1960s and 70s followed by stagnation. Mountain irrigation
was extremely well developed and a high consumer of water in the early part of the century. From
the 1950s, it diminished sgnificantly in the mountain meadows and pastures, mainly as a result of the
demise in livestock rearing in mountain regions. The irrigation of the vineyards followed an inverse
trend: relatively underdeveloped up to the Second World War, it increased significantly during the
1960s and 70s before diminishing again from 1985.

2.4.3.3 The production of mineral water

Severa sources of minerd water exist in Switzerland, mainly in the Alps. Production of certain well
known Swiss brands dtarted at the beginning of our reference period (Passugger 1897, Henniez
1905). Others emerged after the Second World War (Aproz 1947, Vaser 1960). Problems with
respect to quaity have aso emerged within certain minerd water sources (particularly in relation to
nitrogen from agriculture).

244  Hydrodectric power

The production of hydroelectric power in Switzerland was originaly based o river sations and
dorage dtations. The first river stations were built in the late 19th century. Of the eeven dations
recorded by the Société Suisse des Entreprises Hydroélectriques (Swiss Associaion of
Hydrodectric Companies), nine were built between 1896 and 1920, one in 1935 and one in 1975
(Bremgarten). In the period from 1950 to 1970, there was extensive condruction of storage
structures. Since then, there has been little increase in the production of hydrodectric power (in
contrast to the production of eectrical energy from thermal sources) and the projects that have been
redised are smdler in scae.

Electricity consumption in Switzerland increased steadily over the course of the century. It rose
from 10 thousand million kWh in 1950 to 49.3 thousand million kWh in 1998 (OFE 1999, p. 10).
Electricity production followed a smilar trend, increasing from 12 to 60 thousand million kWh over
the same period. Electricity originating from hydroelectric production represented 20.5 thousand
million kwWh in 1960 (or 99% of total eectricity production) and increased quite steedily up to the
mid-1970s (34 thousand million kWh in 1975 or 79 % of tota production), after which it remained
a alevel between 30 and 35 thousand million kWh per year. In 1998, of the 61 thousand million
kWh of dectricity produced in Switzerland, 56.3 % was based on hydroelectric power (24.6 %
from river stations and 31.7 % from storage stations) (OFE 1999, p. 13). Severd dtations are now
in the course of being refurbished ar congtructed. This should increase production in Switzerland by
235 million kwWh (OFE 1999, p. 39).

Figure 7. Hydroelectric power production and impact on riversin Switzerland.
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Figure 8: Number of dams constructed in Switzerland for hydroelectric power production
pur poses since 1836.
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Throughout the century, the congtruction of hydrogectric power plants faced the opposition of
nature conservation and heritage organisations (LSPN and Heilmatschutz since the beginning of
the century, WWF since the 1970s). These frequently serious conflicts involved both the river
gations (e.g. Reinhau from 1944 and Hydro-Rhone from 1984) and storage stetions (e.g. Urseren
(UR) from 1920, Lake of Sils from 1927, Torrent Spdll (National Park) from 1926, Grimsa-West
from 1987, CleusonDixence from 1988). Some resulted in victory for the nature conservetion
movement (Urseren, Sils, Hydro-Rhone, Grimsa-Ouest) and others for the eectricity producers
(Reinhau), and there were some compromises (Spdll, Cleuson-Dixence). Mogt of these conflicts
lasted between one and severa decades.

245 Transport and absorption of wastewater

At the beginning of the 20th century, pollution was sporadic (downstream of towns and chemicd
indugtria plants) but certainly more intengive in the black spots than it is now. The Stuation remained
largely unchanged up to and during the 1940s which were characterised by a mgor increase in the
eutrophication of lakes in central Switzerland. The 1950s saw a reversa of this trend with the
introduction of legd redtrictions on pollution by industry and the - dbeit rather gradud - introduction
of household wastewater trestment.

Figure 9: Connection to wastewater treatment plants, 1965-1995 (percentage of the
population conntected)
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Source: Swiss Agency for the Environment, Forests and
Landscape (SFSO/SAEFL 1997, p. 57)

The 1970s saw the spread of the centraised treatment of household and industria wastewater. This
resulted in an improvement in the quaity of surface waters (mainly with respect to phosphorous
content which gives rise to eutrophication) from the mid-1970s. However, nitrate concentrations
continued to rise, mainly as a result of agricultura pollution. This phenomenon, which can dso be
observed in underground waters, has continued to the present day.

24.6  Support for economic production and recreation

2.4.6.1 Extraction of materials

There is no daa available on the quantities and importance of materias extracted from water.
However, it is worth mentioning in this context that grave extraction, for example, often clashes with
the aims of nature and landscape conservation (e.g. Bois de Finges).

2.4.6.2 Fishing

The different quditative and quantitative changes to the hydrosystem caused mgor impacts on fish
habitats. In generd, there has been a clear demise in biodiversity in the three types of aguatic
environment (lakes, rivers and wetlands) over the past century. For example, by the early 1980s, the
fish stocks in Lake Geneva were fifteen times lower than in the 1960s (de Miller 1999, p. 282). The
total fish yield from the Rhine, at Bade, has dso decreased sgnificantly since the Second World War
(4000 kg in 1944, 1867 kg in 1967, Walter 1990, p. 224). Moreover, sadmon has completely
disappeared downstream of Bade since the 1950s. The same applies to otters which have not been
found in Swiss rivers since the 1940s. The beaver dissppeared in the early 19th century™. Fishes
and cyclostomes comprise 78 % of the species on the «red» list of extinct, rare or threatened species
(SFSO/SAEFL 1997, p. 106).

1 1t was reintroduced from the late 1950s. At present there are approximately 350 beaversin Swiss rivers, but their survival
is not guaranteed and numbers are now static (OFS 1997, p. 125).
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It should, however, be noted that this decrease in fish stocks is not only caused by changes to the
aquatic environment: over-fishing and deliberate eradication (beaver, otter) should aso be mentioned
in this context.

2.4.6.3 Navigation (lakes and rivers)

Riversin Switzerland are rdlaively underexploited when it comes to navigation, except, for example,
in Bade. Nevertheless, some instances of river pollution from cargo ships have been reported to add
to the leve of pollution caused by indusgtry. Navigation on lakes mainly serves tourism and leisure
purposes. In the 1970s, conflicts arose in this regard when nature protection organisations tried to
ban the use of motor boats on certain lakes in the Central Plateau.

247 Recreation

2.4.7.1 Interaction water —landscape

Water, in both liquid and solid forms, is an essentid feature of the Swiss landscape (glaciers, rivers,
lakes, wetlands etc.). Up to the 19th century, the natura landscape of Switzerland included
numerous wetlands and areas prone to flooding (dluvia plains, lakeshores, centrd Switzerland).
Many of these areas were drained from the early 19th century.

The main conflicts which occurred throughout the 20th century centred on the relationship between
hydroelectric power companies and landscape and nature conservation organisations. Despite the
fact that the impacts aisng from the development of infrastructure and the correction of
watercourses were as sgnificant as those on the landscape, such projects generaly aroused less
opposition until recently.

2.4.7.2 Recreational infrastructure that uses water

There is no information available on the banning of swimming due to water pollution before 1960.
There can be no doubt, however, that the sight of dgae-covered eutrophicated lakes did not exactly
encourage bathing in earlier years. The Stuation deteriorated in the 1970s, before improving again.
Thereisnow a strong declinein the number of shores where bathing is not advised.

The production of artificial snow represents a new use of water which was introduced in
Switzerland in the late 1970s (Mosmann 1987, 1998, Kdler & Fischer 1991). Artificia snow
production consumes water in two ways. directly (transformation of water into snow) and indirectly
(use of energy for this process) (Mosmann 1987, 1998, Broggi & Willi 1990, Kdler & Fischer
1991). After the winters of 1988, 1989 et 1990, which were low in snowfall, there was a sgnificant
increase in artificially snowed areas. In 1997, therewas atota of 1000 haof artificidly snowed land
and this increased to 1300 hain 1999. A tota of ca 1700 hais predicted for 2003. The cantons
with the largest atificially snowed areas in 1999 were Vaais (559 ha) and Grisons (234 ha). In
contrast, from now to the year 2003, the strongest increase in this area is expected in the Pre-Alps
(Fribourg, Vaud, Berne, centra Switzerland) (Mosmann 1998). At present, artificid snow is not
guaranteed at severd dtations in the Jura and Pre-Alps (OFS 1997, p. 113). Given the temperature
rise of 2°C, this trend can be expected to accelerate and there will be arise in the need for artificia
sow.
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The direct environmentd impacts of artificdd show are gill rdatively unknown and it is dready a
subject of ggnificant conflict with nature conservetion organisations (direct impacts on the
environment, use of bacteria, question of minimum residua flows, geomorphologica impacts etc.).
(For case studies, cf. Reynard 2000a)

24.8 Thermal springs

The use of therma springs for health and leisure purposes exploits a specific characteristic of water:
its heat. Switzerland’'s main thermal centres are located in the Alps and at the foot of the Jura
mountains. Medical water cures were practised in Switzerland before the beginning of the 20"
century (Baden, Bad Ragaz, Y verdonles-Bains, Leukerbad etc.) and in the early 20th century they
were used solely for medical purposes. Some tourist centres developed around thermal sources
(Leukerbad). Since the 1970s, some of the centres have devel oped the more recreational aspects of
the springs and in some cases this has overtaken the medica aspects (e.g. Ovronnaz). In some
places, the water is dso sold as minerd water (e.g. Arkinaat Y verdonles-Bans).

24.9 Geomorphological changes, transport of sediment, natural risksand the correction
of water cour ses

The regime of most of the country’s mgor watercourses tends to be nival, with maximum monthly
flows in June (OFS 1997, p. 105). However, catastrophic floods can take place & any timein the
year (e.g. the Rhine floods, Bader & Kunz 1998, p. 161). In the 19" century, the period from 1827
to 1875 was characterised by a strong increase in flooding and this gave rise to the implementation
of alarge number of river correction projects. The Stuation was then stabilised and the ingtances of
extreme flooding decreased sgnificantly from 1927 to 1975. Since 1975, it would appear that
flooding is once again on the incresse, especidly in the central and southern Alps™ (Bader & Kunz
1998, p. 160 ss)*. It should aso be noted that the country’s vulnerability to the risks of flooding
ggnificantly increased in the course of the 20th century (urbanisation, anthropic pressure on the
banks of watercourses etc.).

Mogt of the mgor correction projects in centrd Switzerland (lake dabilisation) were dready
completed in the 19th century. The torrential catastrophes of 1868, 1944, 1953 (Reuss), 1978
(Tessin), 1987 (mainly in centrd Switzerland) and 1993 (Oberwallis) each spurred renewed
moativation for the implementation of dyking and correction projects. The following generd schedule
emerges. correction of rivers in centrd Switzerland (eg. Linth from 1807, first correction of the
Rhone 1863-1884, first correction of the Jura waters 1869-1886), correction of Alpine
water cour ses (from the beginning of the century and mainly in the 1940s and 50s when numerous
structures were redised as part of the use of watercourses for hydroelectricity production (dams,
harnassing etc.)). As aresult of the obstruction of watercourses (flood barriers, use of hydroelectric
power and housing development), today some 90% of Switzerland's ca. 65,000-kilometre-long
network of rivers and dreams have been draightened, dammed, candised or channdled
underground. After half a century of correction, the 1990s saw the emergence of initiatives for the
renaturation of watercourses which aim to restore the natural course of some rivers and streams.

12" The authors explain this trend inter alia in terms of the reduction of infiltration capacity since the 1960s.
18 The authors note that this increase cannot be solely explained in terms of climate change.
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It should be noted that these correction projects were not solely aimed a providing protection
agang flooding etc. but dso served agriculturd (drainage, increasing supply of arable land) and
hedth (battle againgt mdaria) purposes. In some cases, the purpose was dso to facilitate the
condruction of communication channds (railway). Throughout the century, the few conflicts that
arose with the nature and landscape protection organisations concerned work intended to improve
the safety of inhabitants. It was only in the last decade of the century that a shift in attitude emerged
with opposition to certain correction projects and support for the the renaturation of watercourses
(eg. Finges following the floods of 1993, Reuss River in the 70s, Thur River in the 90s).

24.10 Strategic reserve

We were unable to find any information with respect to the Stuation & the beginning of the century
and particularly during the world wars. At present, the use of water for the congtitution of strategic
reserves is regulated by the Decree on the Guaranteeing of Drinking-Water Supply during
Emergencies (Verordnung Uber die Scherstellung der Trinkwasserversorgung in Notlagen,
VTN) of 20 November 1991 (RS 531.32) which defines the minimum quantities to be made
available by suppliers of drinking water (article 4): as much as possible up b the third day, 4
I/inhab/day from the 4th day, 15 I/inhab/day from the 6th day etc.). Emergencies in this context are
defined as natura disasters, mgjor accidents and acts of sabotage or war (article 3).
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3. Property rightsto theresource water

3.1 «Private» and «public» rightsto water in Switzerland

3.1.1 Privateproperty and state sover eignty

The Swiss regulative system (= property and use rights) is mainly defined & three levels : the Swiss
Civil Code (enacted in 1912), the Federal Constitution, and federal laws™. Rights to the
ownership and use of water are regulated by the two generd principles of «private property» and
«date sovereignty». The principle of private property is defined in article 667 of the Swiss Civil

Code which extends the possession of land to the spaces below above it: «Thisincludes, subject to
legal redtrictions, buildings, plants, and sources». The principle of state sovereignty with respect to
water («Gewasserhoheit») restricts private property by reason of the prevailing public interest.

As Leimbacher & Perler (2000, p. 261) pointed out, this restriction does not involve a forma
transfer of the property title, but it complies with the assgnment of a matter to the public domain and,
therefore, withdraws such objects from private influence without changing any exigting property title.
However, sate sovereignty involves important limitations with respect to the rights of disposa and
use relating to private property. Where state sovereignty exists with respect to water, it is the Sate
which decides on rights of use and disposa.

In generd, use rights to aresource under Sate sovereignty are assigned by means of permits (e.g. for
saling events on lakes), licences (e.g. for fishing) or concessions (eg. for hydrogectric power
production), which offer an excdlusive use right to a specific resource for payment of afee®. Inal of
these cases, the State retains sovereignty with respect to the resource while according use rights to
(eg. private) users. Generdly, concessons and permits are assgned by the cantons, municipaities
and, in some cases, public bodies (Leimbacher & Perler 2000, p. 263).

3.1.2 Privateand public water bodies

The Swiss Civil Code, which dates from 1912, makes a distinction between public water bodies
(article 664 Civil Code) and private water bodies (article 704 Civil Code), on the bas's of specific
characterigtics.

3.1.2.1 Public water bodies

Thefirgt category - public water bodies - includes surface waters (rivers, streams and lakes) as well
as glaciers and névés (article 664 CC, paragraph 1 and 2):

1 Abandoned sites and the property of the public domain are subject to state policing on the territory on which
they are located.

14 Amended by federal decrees and cantonal implementation laws derived from the federal law.

15 Concessions differ from licences in that with licences, users obtain the right to use the resource in competition with users

of the same type (e.g. other fishermen or sailors) whereas in the case of concessions, the user receives an exclusive right to
the use of the resource.
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2 In the absence of evidence to the contrary, public water bodies, aswell as regions unsuitable for cultivation,
boulders, masses of fallen rocks, néveés, glaciers and rising sources shall not enter into the private domain.

Fowing waters should be consdered as common property or res communes omnium
(Leimbacher & Perler 2000, p. 257)*. As such, they are subject to state sovereignty and the state
can dispose of them as it wishes. The cantons are responsible for the regulation of use rights to
surface waters (article 664, a. 3 CC and article 24 bis, d. 3 Cst). A landowner does not, therefore,
own the surface waters that flow aong hisher property.’” Thus, the surface watersin al cantons are
considered public property with the sole exception of the canton of Glarus where surface waters are
conddered private property (Leimbacher & Perler 2000, p. 262).

Findly, some cases of free use of public water should be mentioned. These include uses such as
bathing and removd of smdl quantities mainly for animas.

3.1.2.2 Private water bodies

Underground water sources are considered private waters (article 704 CC). According to article
667 of the Civil Code, they represent an integrd part of the ground on or under which they are
located. The landowner, can, therefore, dispose freely of source and underground water. However,
the Swiss Civil Code does impose limitations on the right of disposal, particularly with respect to the
supply of water to neighbours (articles 709 and 710, a. 1 CC) and in the generd public interest
(article 705, d. 1 CC and article 711, al. 1 CC).

All source waters are not, however considered as private property. Sources rising from a glacier or
terrain unsuited to cultivation (rocks, boulders etc.) (article 664, al. 2 CC), some mgor sources of
generd interest (e.g. Leukerbad, decree TF 97 11 333, quoted by Leimbacher & Perler (2000, p.
257)) and sources at the head of a river or stream (decree TF 122 111, 49 quoted by Leimbacher
& Perler (2000, p. 258)) are dl consdered public property. Similarly, even if they are formaly
comparable to source waters, expanses of underground water of a certain size have gradudly come
to be defined™ as public waters (Liver 1952, quoted by Leimbacher & Perler 2000, p. 259).
Underground waters are now generally considered as public property (Leimbacher & Perler
2000, p. 260).

16 Exceptions: e.g. bottled water (attains the status of a «thing» which can be private property). In the case of water
diversions, (for payment of a charge or purchase price) the water becomes the property of the owner of the structure for
the duration of its passage through it (Leimbacher & Perler 2000, p. 257) on the basis of the principle of accession. The
same applies for the storage of water in artificial reservoirs (Leimbacher & Perler 2000, p. 260).

17" Hefshe does, however, have the right of disposal (for example for irrigation) as long as the use for which he/she intends
the water does not withdraw it from third parties situated downstream (Leimbacher & Perler 2000, p. 257)

18 Leimbacher & Perler (2000, p. 263-264) also report of the existence of old private rights (die sogenannten ehehaften
Rechte) which consitute exceptions to the sovereignity of the state over water bodies, paticularly in the areas of fishing
and the use of hydroelectric power. These are old privileges which can be associated with private owners, local authorities

and corporations. Such rights are, however, quite rare nowadays.

1 The canton of Zurich deemed certain underground expanses of water as public property as early as 1919 (Leimbacher &

Perler 2000, p. 265).
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Table 8: Summary of the current distinctions with respect to public and private ownership of
water bodiesin Switzerland

(Civil code, CC)

1CC)

Exception: The canton of
Glarus defines al water bodies
as private water.

(art. 667 CC, art. 704 a. 1
CC). Glacier springsand
springs on uncultivable land =
public water (art. 664, a. 2).
Jurisprudence defines certain
large springs and springs
building the source of a
watercourse as public water.

Surface water Springs Underground water bodies
Typeof rights Public law Private law Private law
Property rights State sovereignty (art. 664, al. | Related to ground property Formally related to ground

property (art. 667 CC, art.
704 d. 3 CC).

At present, underground water
bodies are accounted as public
waters.

Rights of disposal

Regulated by the State
(cantons) (art. 664, al. 3 CC)
which may assign permits,
licenses, and concessions.

Regulated by the owner (art.
704, d. 2, CC) who can assign
use rights (« Servitude ») to
others.

Limitation on the rights of
disposal in favour of
neighbours (art. 709 and 710
CC) or on behalf of public
interest (art. 705 et 711 CC)
by means of expropriation.

Idem Springs.

At present, generally regulated
by the State (c.f. surface
water).

Userights

Regulated by rights of disposal
of the State.

Certain free uses: swimming,
drinking water for animals.
Increasing limitations on use
rights due to growing number
of public policies based on art.
24 bis Cst (new : art. 76 Cst).

Increasing limitations on use
rights due to growing number

of public policies based on art.

24 bis Cst (new : art. 76 Cst).

Increasing limitations on use
rights due to growing number
of public policies based on art.
24 bis Cst (new : art. 76 Cst).

3.2

The historical evolution of the constitutional and legal basis

Since the adoption of the Swiss Civil Code (CC) in 1912, there have been no mgor forma changes
in the system regulating weter. However, we must examine the relationship between the three levels
of intervention (the Civil Code, the Condtitution and federa laws) and the baancing of the two
principles of private property and state sovereignty (public interest) to identify the factors which will
enable us to demondrate the stages in the formation of the law and the changes in the regulatory

system.

Based on congderations outlined above, we would now like to propose a schedule of four phases
which are summarised in the following table.




-34-

Table9: Synthesis of the evolution of the regulative system related to water in three resp. four phases from 1874 to 2000 (x - xxx indicates on the
relative importance of the respective dimension in a certain period).

Phases Regulative system Field of application Range of goods and Main actors
Property rights Rights of disposal Userights servicesimplicated
First phase XX The regulations of art. 24 9. Geomorphological State
1874-1912 Cst and the the federal law | changes Federal State
Before 1874, no on the policing of watersin | 4. Hydroelectrical power Cantons
specific law on water | 1874 : art. 24 Cst., 1877: Federa law onthe | 1877: Federal law onthe || &1€vated regions solely 3. Production (floating, | Owners

existed. The rights on
water were regulated
by the different Civil
codes of the cantons
(Leimbacher & Perler
2000, p. 264). After
1874, agrowing
institutionalization of
state sovereignty on
certain public water
bodies takes place.

Superintendence of the
Confederation over the
policing of dams in
mountain regions.
1877: Federal law on the
policing of water in eleva-
ted regions of 22 June
1877 (art. 8 —
expropriations).

1897 : Modification of
art. 24 Cst. ;
Superintendence of the
Confederation over all
policing and all water-
courses in Switzerland.
1908 : art. 24 bis Cst.
Superintendence of the
Confederation over the
utilization of water for
hydroelectrical
production.

policing of water in
elevated regions of 22
June 1877 (art. 5 —rights
over municipalities,
syndicates or individual
persons)

policing of water in elevated

regions of 22 June 1877
(art. 8 —revocation of
previousrights; art. 3 —
determinations related to
the floating of timber)

apply to surface water
bodies (i.e. mainly to public

watercour ses). Before 1897,

the law only applies to

watercourses in mountainous

regions. After the
modification of art. 24 Cst
in 1897 it appliesto all
watercourses.

irrigation)

Ap

En

Municiplaities and cantons
Private owners
propriators

Traditional appropriators
(irrigation unions, floating
companies, traditional
industry (e.g. mills)).
Spatial planners (admini-
strations of the Confede-
ration and the cantons)
Hydroelectricity companies
dusers

Riparian residents (mainly
in the lower valleys and in
the Central Plateau)
Industry (metal)

Industrial services of
certain cities in the Central
Plateau
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Phases Regulative system Field of application Range of goods and Main actors
Property rights Rights of disposal Userights servicesimplicated
Second phase XXX XX X The Civil code regulates the | 2. Consumption State
1912-1953 property on water within 3. Production Federal State
Civil code : digtinction the whole country, i.e. 4. Energy Cantons
of public and 1912: CC 1912: CC 1912: CC surfacewaterand 6. Support Federal Court
private water bodies | pigtinction of publicand | art. 664, al. 3 surface art. 706 - reparations resp. uneclllergroqnd wate(rj bo?)'?as 7. Recreation Owners
Increasing transfer of | private water bodies (art. | water interest payments (for x aIerasS private and public 8. Medical uses Municiplaities and cantons
rights of disposal 664, 667, 704) art. 704, al. 2 et 3 springs | detached springs) ) 9. Geomorphological Private owners

into the public domain

and underground water
art. 708 common springs
1916 : Federal law on the
utilization of water for
hydroelecric production
(LFH). Genera
introduction of the
concession system (rights
of disposal).

1916: art. 17, LFH - right
of disposal over private
watercourses needs permit
by the canton.

1919 : Canton of Zurich -
certain underground water
bodies are defined as public
water.

1939 : Decision of the
Federal Court - certain
underground water bodies
are defined as public water.

changes
10. Strategic reserve

Appropriators

Traditional appropriators
(irrigation unions, floating
companies, traditional
industry (e.g. mills)).
Spatial planners (admini-
trations of the Confedera-
ion and the cantons)
Hydroelectricity companies
Other companies making
use of concessions (e.g. for
gravel extraction)
Industrial / distribution
services of citiesin the
Central Plateau

Endusers

Riparian residents
Industry

Electricity distribution
services of cities
Consumers (drinking water
and electrical power)
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Phases Regulative system Field of application Range of goods and Main actors
Property rights Rights of disposal Userights servicesimplicated
Third phase (a) XX The two first laws on the 1. Living environment State
1953-1975 protection of water apply to | 2. Consumption Federal State
Limitation of use private and public actorsand | 3 proguction (industry) Cantons
rightsin order to 1953 : art. 24 quater Cst. on to surface and underground 5. Absorption OWFrt]ag?'sal Court

maintain water
quality

the protection of water
against pollution.

1955 : First federal law on
the protection of water
against pollution (LPEP).

water. Also, they are valid
for the whole country.

Municipalities & cantons
Appropriators

Mainly public corporations

(water distribution and

wastewater removal

1971 : Second federal law on services)
the protection of water Endusers
against pollution (LPEP). Households
Industry
Fishers
Aquatic fauna and flora
Third phase (b) XX The third law on the 1. Living environment State
1975-2000 protection of water applies | 2. Consumption Federal State
Further limitation of to private and public actors | 3 production (industry Cantons
userightsin order to 1975 : Revision of art. 24bis ang to surfaé:e and Al and agriculture) OwFr?g?;al Court
rotect water in terms C i underground water. Also,
Ef its quantity grsitr;cslir;fg?ﬁz:tﬁ;ni they are valid for the whole g i:)esrogr{)tion Municipalities & cantons
: Private owners

water protection

1991: Third Fed. Law on
the Protection of Water
(LEaux)

1991: Federal Law on the
Management of Water-
courses (RS 721.100)

country.

6. Support (gravel)
9. Geomorphological
changes (dams)

10. Strategic reserve

Appropriators
All pot. appropriators, esp.
hydroel. comp. and terr.
planners (restrictions regar-
ding to the management of
watercourses)

Endusers

- Households
Industry
Riparian residents
Fishers
Aquatic fauna and flora
Tourists
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The following chapters provide a brief account of the developments surrounding the most important
elements during each of the four phases (property and use rights, main actors, owners of the
property title, decision-making process, classfication).

3.3 Period 1874 - 1912

331 Property and userights

Up to the adoption of the Swiss Civil Code in 1912, water property rights were regulated under the
terms of the various cantona civil codes (Leimbacher & Perler 2000, p. 264). Thisfirst phasein our
schedule witnessed the progressive gpplication of the principle of state sovereignty (in this case the
sovereignty of the Swiss Confederation) to certain uses of water. The sovereignty of the state over
dams on mountain watercourses was enshrined in the condtitution with the adoption in 1874 of
article 24 which ingtituted the «high superintendence» (haute surveillance) of the Confederation
over the policing of damsin the mountain regions.

The federd law on the policing of weters in devated regions (Loi fédérale sur la police des eaux
dans les régions élevées), of 22 June 1877 was adopted three years later. On the basis of this law,
the Confederation was to exercise «high superintendence over the policing of watersin elevated
regions of Switzerland» (article 1). Article 8 makes provision for the expropriation which may be
necessary to implement this law and which would result in the modification of property rights to
water, both private and public (common), in the public interest. The Confederation also has the
option of limiting and prohibiting dl «uses that are harmful to public interest» (article 3). Smilarly, the
cantons, which have the job of implementing damming projects, «may assart their rights over those of
loca authorities, corporations or individua interests» (article 5). The process initiated here clearly
involved the reduction of private, locd authority and public use and disposd rights to enable the
implementation of correction policy.

In 1908, the Confederation was aso granted high superintendence over the use of water power
(article 24 bis Cst). This article of the condtitution trandated into effects on the regulatory system
introduced with the adoption of the Federa Law on the Use of Hydroelectric Power of 1916 (loi
fédérale sur I’ utilisation des forces hydrauliques, WRG) (see next phase).

3.3.2 Main actors

This period saw the clear emergence of a new State actor: the Confederation. Prior to this, and
particularly up to 1848%, rights relating to water were mainly regulated at local level. Up to 1874,
the centrd state had no right of ingpection with respect to cantona meatters concerning water rights.
Article 24 of the Swiss Congtitution thus represented aturning point. This transfer of jurisdiction from
the cantons to the Confederation did not run completely smoothly, as confirmed by reading the
«message» (draft legidation) compiled by the Federal Council on the occasion of the adoption of this
new aticle.

2 Both the ownership and use of water (irrigation, small-scale hydraulic structures) were regulated by the land owners,
mainly for economic purposes.
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3.3.3 Theownersof the property title

Property rights to water were defined in the civil codes of the various cantons. Hence, the Situation
could vary from one canton to ancther. At the current stage of investigation, which concentrates on
nationa level, we do not know if common property regimes formaly existed in certain cantons.

3.34 Thedecision-making process

The partid ingtitution of Sate sovereignty over certain uses of water resulted in the introduction of a
new decision-making instance to add to the other two decision-making actors™, which had existed
since 1848: i.e. the Confederation, which was awarded the right of superintendence over the policing
of dams.

3.3.5 Classification

Table 10 : Classification of property and use rights from 1874-1912

Private property Public property No property
Types of Springs Certain surface Surface water Springs on Surface water bodies
water (or Underground water | Water bodies uncultivable land (free uses such as
uses) swimming or drinking
water for livestock)
Property Ground owners Owners of water- | Public corporations | Public corporations | Nobody
right title (cf. Civil Codesof | sides (proportio- | (cantons, on whose territory
the cantons) nally ) municipalities, the springs are
Partia limitation | communities of situated (?)
on mountain burghers)
watercourses Residentsalong
(superintendence | watersides
of the Confe- Partial limitation on
deration) mountain
watercourses
(superintendence of
the Confederation)
Access Ground owners State (?) State (mainly State (mainly No control
control cantons) cantons)
Decision Ground owners State (?) State (mainly State (mainly State (?)
process cantons) cantons)

2L Land owners (for decisions relating to private water bodies), the local authorities, bourgeoisies and cantons (for decisions

relating to public water bodies, particularly surface waters).
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3.4. Period 1912 - 1953

34.1 Property and userights

The digtinction between private and public waters was not formaly questioned after the adoption of
the Swiss Civil Code. Nevertheless, in practice, it is possible to observe the phenomenon of a
transfer from private to public property (mainly within the jurisdiction of the federd court) in the
case of groundwater and certain types of springs (e.g. river heads).

With respect to rights of disposal, the Swiss Civil Code makes a clear distinction between public
and private water bodies. In the case of public water bodies, the right of disposal is regulated by the
cantons (article 664, d. 3 CC), paticularly with respect to the granting of licences, permits and
concessions. In accordance with the principle of the transfer of competencies, the cantons were able
to grant the loca authorities or other public law bodies competencies with respect to rights of
disposd. With the coming into force of the Federal Law on Water Power of 1916 (Loi féderale sur
les forces hydrauliques - LFH) (RS 721.80), these rights of disposal were subject to a clearer
forma regulaior?. Artide 17 introduced into law the principle of the subordination of the use of
private watercourses to the cantons (limitation of the right of disposal over private watercourses).
According to the Swiss Civil Code, the right of disposa over private water bodiesis, in principle,
unlimited. Limitations exist, however, in favour of neighbours (articles 709 and 710 CC) and in the
case of the prevailing public interet (articles 705 and 711 CC). This right of disposd was aso
diminished with the coming into force of the Civil Code which instigeted the actud transfer of certain
private water bodies to the public sphere. With respect to use rights the only rights strongly
affected during this period were use rights for hydroe ectric production.

3.4.2 Main actors

The Confederation was, once again, the main actor behind the changes that took place during this
second phase. Within the group of owners, the public bodies started to exert their influence over
private owners in the area of underground water bodies. This development would continue to gather
pace during the second haf d the century. The new group of owners, the hydroelectric power
companies, assumed increasing influence with respect to the traditiona owners, thanks mainly to the
fact that concessions became more widespread. In fact, the irrigation consortia were the only group
which succeeded in ressting takeover by the hydrodectric group. With irrigation being crucia to the
aurvival of agro-pastora society in the Alpine regions, most of the locd authorities and irrigation
consortia struggled fiercely to hold on to their property rights and resist their appropriation by the
newcomer, i.e. the hydroe ectric companies.

2 Chap. 3 of the law (Des concessions de droits d’eau RO 33, 1917, pp. 201 ss.), particularly, articles 38-43, 45, 46, 48
and 58.



343 Theownersof the property title

According to the Swiss Civil Code there is no common property for water?. The property title to
public water bodies (surface) is divided between the cantons and the local authorities. During this
period, the Confederation acquired the option of exercisng high superintendence over the use of

hydroelectric power. Property title to sources was in private ownership, based on geographica

location. During this period, the property title to large expanses of underground water actualy
passed into the public sphere, despite the fact that the forma ownership of underground expanses
remained associated with the land under which they were situated.

344  Thedecison-making process

The landowners were responsble for decisons concerning the use of private sources. The
landowner’s free choice was, however, limited by the terms of the Civil Code (articles concerning
neighbours and the prevailing public interest). The decison-making processes concerning public
waters generdly fdl within the competency of the cantons which were entitled to delegete certain
tasks to the loca authorities. The Confederation exercised high siperintendence over dams and
hydroel ectric power structures.

3.45 Classfication

Table 11 : Classification of property and use rights from 1912-1953

Private property Public property No property
Types of Springs Surface water Surface water Springs on Surface water (free usses,
water (or Underground water | (special cases, bodies uncultivable land such as swimming or
uses) (formally) e.g. canton of Underground water | drinking water for
Glaurs, Raspille) (in redity) livestock)
Property Ground owners Owners of Public corporations | Public corporations | Nobody
right title CC art. 664 et 667 | watersides (cantons, on whos territory
(proportionally) [ municipalities) the springs or
Residentsalong underground water
watersides bodies are situated
@)
Access Ground owners, State (?) State (mainly State (mainly No control
control partially limitated cantons) cantons)
by the State
Decision Ground owners State (?) State (mainly State (mainly State (?)
process cantons) cantons)

2 As opposed to this, common uses do exist for certain public water bodies: the territorial collective conceeds one part of
the public water bodies to a group of users (e.g. irrigation consortia). Similarly, the concept of «common property » of an
object isrecognised by articles 651 to 653 of the Civil Code (see also Leimbacher & Perler 2000, Annex p. 3).
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3.5 Periods 1953 — 1975 and 1975 - 2000

351 Property and userights

Ownership rights as defined in articles 664, 667 and 704 of the Civil Code did not evolve formaly
over this period. The only change in the regulatory system during this phase was on the level of the
organisation of use ights. The main changes were brought about by the adoption of article 24
guater of the Constitution (1953) on the protection of water bodies againgt pollution. This article
introduced a mgor new redriction on users of the resource water: al uses, irrespective of ther
nature, must preserve the qudity of water bodies. This «redtriction» was further accentuated by the
coming into force of the Federa Law on the Protection of Water Bodies againgt Pollution (Loi
fédérale sur la protection des eaux contre la pollution, LPEP) of 16 March 1955*. The
protection of water bodies gpplied, therefore to dl kinds of water, irrespective of their property
status, private or public. Moreover (article 13),

If justified by the public interest, the cantonal government may grant to the local
authorities and private companies the right of expropriation for the purpose of
acquiring the rights necessary for the construction of installations required for the
protection of water bodies.

The revison of atidle 24 bis of the Constitution in 1975 added new redtrictions to the use of water,
paticularly with respect to hydrodectric power by indituting the principle of the quantitative
protection of the hydrological system. Based on this important turning point, the phase from 1953 —
2000 can be divided into two subphases, even if this principle did not redly come into its own until
fifteen years later with the coming into force of the Federd Law on the Protection of Waters of 24
January 1991 (Loi fédérale sur la protection des eaux - LEaux) (RS 814.20). This law
introduced a mgor new factor: the necessity to maintain suitable residual flows for water bodies,
whether underground or surface (Chapter 2 of the law, articles 29 to 36). All uses requiring large
quantities of water were now made subject to authorisation (article 29). The 1997 revison of the law
saw the formd introduction of the «polluter-pays> principle into Swiss water protection policy
(article 3°).

35.2 Main actors

So far, we have omitted al mention of one important owner: the loca bodies responsgible for the
digtribution of drinking water and the disposa of waste water. From the end of the 19th century,
these bodies st up a vast network for water digtribution and drainage in the country’s main towns
and dties and then gradudly in the rurd aress. The adoption of article 24quater of the Condtitution in
1953 placed strong redtrictions on their rights. This was reflected in the redtriction of the use rights of
end users, i.e. industries and households, and at the same time a renewa of the «use rights » of the
aquatic flora and fauna and of fishermen. The other actors were not sgnificantly affected by the
changes introduced to the regulatory systems in 1953. In contrast, the adoption of article 24bis of
the Condtitution in 1975 imposed strong limitations on the use rights of owners whose use of the
resource was sgnificant in quantitative terms, i.e. mainly the hydroelectric companies.

2 Bundesblatt (BBI) 1954, I, 305

% |ntroduced by Chapter | of the Federal Law of 20 June 1997, in force since 1 November 1997 (RO 1997 2243 2248; FF
1996 1V 1213).
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3,53 Theownersof the property title

This phase did not bring about any forma changes to the alocation of property title as defined in the
Swiss Civil Code.

354 Thedecision-making process

This phase witnessed a transfer of decision-making processes concerning private water bodies
from the private to the public sphere. The adoption of the three principles for the quditative
protection of waters, the quantitative protection of waters and causdlity al resulted, firgly, in the
restriction of the right of digposa over private waters and, secondly, in a reduction in the decison
making capacity of landowners.

With respect to the public water bodies, the adoption of article 24 quater of the Condtitution

reduced the canton’s decision-making scope to the advantage of the Confeder ation which was
granted power of superintendence over water qudity (article 6, LPEP 1955). This trend would be
enforced with the adoption of the two revisons of the law on the protection of waters in 1971 and
1991 aswdll asthe revison of article 24bis of the Congtitution in 1975.

3.55 Clasdsification

There were no forma changes in the regulatory system as compared with the preceding phase,
however use rights became more redtricted and complex. These changes led to transfers of
competencies in terms of decison-making, from private landowners to the state, on the one hand,
and within the gate itself, from cantond to federd leve (process of centralisation), on the other. The
changes relaing to the preceding phase are indicated in italicsbold in the following table.

Table 12 : Classification of property and use rights from 1953-2000

Private property Public property No property
Types of Springs Surface water Surface water Springs on Surface water (free uses
water (or Underground water | (special cases, bodies uncultivable land such as swimming or
uses) (formally) e.g. canton of Underground water | drinking water for
Glarus, Raspille) (in reality) livestock)
Property Ground owners Owners of Public corporations | Public corporations | Nobody
right title CC art. 664 et 667 | watersides (cantons, on which ground
(proportionally) [ municipalities) the springs and
Residentsalong underground water
rivers bodies are situated
Access Ground owners, State (?) State (cantons Sate (cantons No control
control strongly limitated under surveillance | under surveillance
by the State of the of the
Confederation) Confederation)
Decision Ground owners, State (?) State (cantons State (cantons Sate(?)
process strongly limitated under surveillance | under surveillance
by the State of the of the
Confederation) Confederation)
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4, Public policiesthat regulate the use of the natural resource
water

4.1 I ntroduction

In Switzerland, the public policies relating to the resource water have developed dong three main
topics:

protection againgt flooding («hydraulic engineering»)

the use of the resource («water use »)

protection against abuse by society («water protection»)

These three lines were not integrated at federd leve until the implementation of the Federd Law on
the Protection of Waters of 1991 (Loi fédérale sur la protection des eaux), and even then the
integration remained partid.

We propose to classfy our description of water policy in four phases as shown in the following
table. The following chapters provide a brief account of the development surrounding the nost
important e ements during each phase (collective problem to be solved, causa hypothesis and choice
of indruments, inditutiond arrangements and procedurad rights, qudification of the policy desgn).
Phases 2 and 3 are described in the same chapter (chap. 4.3).






Table 13 : Classification of water policiesin five phases.
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Phases

Constitutional bases

L egal bases

Collective problemsto be solved

Important events

1871 - 1908

« Protection against
water » and first
contours of water
protection in terms of
quality

1874

art. 24 Cst : Super-
intendence by the
Confederation over the
policing of dams

1871

Federal decree on federal
subsidies for the
construction of dams on
torrents and reforestation
in mountainous regions
1875

Federal law on fishing
1877

Federal law on the policing
of watersin elevated

Collective problems: Two main collective problems are to
be solved during this period: on the one hand, an increase
in flood events which marked the whole 19th century and
the cause of which was assigned to deforestation in
mountain areas; on the other hand, pollution of certain
stretches of rivers beneath cities and industrial plants
(mainly Basle) which threatened fishing activities. Needsin
electircity resulting from urbanisation and
industrialisation are equally beginning to be a concern ,
namely by the launch of a popular intitiative in 1906.
Nevertheless, this problem will reach its peak only in the
the second phase.

Serious damages by floods in 1868.

First signes of eutrophication of lakesin the
Central Plateau (e.g. lake of Zurich) and polluted
rivers below large urban areas (e.g. Zurich, Basle
(chemical industry), Geneva).

Construction of several hydropower plantsaong
rivers (e.g.Rhine and Aare) and firg hydropower
stations in the Alps (dams).

Severa largeriver correctionsin the Central
Plateau (e.g. Rhone, Thur).

regions )

1886 Goods and services concerned : 9, 1, 6, 5

Decree implementing the Actors concern‘ed :_ (Fonfederan on_, federal gdml nistration

law on fishing (forest), municipalities in mountainous regions, owners of

1888 forests, industry, federal experts (relating to forests).

Federal law on fishing
1908-1953 1908 1916 Collective problems: Allready since the first decades of the | Strong increase in dringking water consumption
Development of the art. 24bis Cst : Federal law on the century but especially after world war |1, agrowing variety | after the second world war (due to installation of

utilization of water for
hydroelectrical
production

Superintendence by the
Confederation over the
utilization of water for
hydroelectrical
production

utilization of hydropower
1925

Decree implementing the
federal law on fishing
1939

" Wahlen Plan "
(drainages)

1951

Federal law on agriculture
(federal subsidies and
drainage

of different goods and services is taken from the resource
water which, furthermore, get into competition with each
other more and more. Mainly hydropower production,
the use of the hydrosystem for absor ption of
wastewater s, and the artificial corrections of river
dynamics (corrections of water courses and of mountain
rivers) and of wetlands (drainage) have a strong impact
on the functioning of the natural hydrosystem. This results
in aqualitative as well as a quantitative degradation of the
hydrosystem The introduction of several sectoral or
partialy integrated public policies aims at reducing the
negative impacts on the natural environment.

Goods and services concerned : 1, 4, 8, 5, 6, 11

Actors concerned : Confederation, federal and cantonal
administrations (forest), municipalities in mountainous
regions (VS, GR), hydroelectricity companies, industry,

bathrooms).

Worsening of the eutrophication problemin
|akes and rivers due to the expansion of sewerage
systems in urban areas without adjacent water
purification, and to growing use of chemical
fertilizer in agriculture (mainly lakes).

Main period of construction of hydroelectric
power plants; complete drying out of certain
mountain creeks over several kilometers. First
heavy conflicts with nature protection
organizations (e.g. Urseren lake after 1920, Spoll
river (national park) after 1926, lake of Sils after
1927, Rheinau (Rhine River) after 1944).

Strong diminution of humid zones due to
drainage for agriculture (« Plan Wahlen » during
the second world war), and to growing urban areas




- 46 -

Phases Constitutional bases L egal bases Collective problemsto be solved Important events
industry, federal experts (relatiing to forests),
environmental activists (SBN, Heimatschutz).
1953-1991 1953 1955 Collective problems: idem 1908-1953. Generally speaking, | Maximum situation of eutrophication in the
Protection of water in | art. 24 quater Cst First Federal Law on Water | the problems are becoming more severe and the lakes of the Central Plateau and in ceratin riversin
terms of quality 1975 Protection against competition between goods and services stronger. the 50ies (regionally very different situations) ;
art. 24 bis Cst Pollution (LPEP) improvement after beginning of the 80ies (strong

Protection of water in
terms of quantity

1956

Decree implementing the
LPEP

1962 : Revison of the
Decree implementing the
LPEP (increase in subsidies
for wastewater treatment
plants)

1971 : Second LPEP
1972 : General decree on
the protection of water
1975

Decree on the dumping of
wastewater (VLE/VLI)
1981 Revision of the
LPEP (subsidies for
decentralized wastewater
treatment plants)

1983

Federal law on the
protection of the
environment (L PE)
("principle of causality")
1986

Decree on substances from
9.6.1986 (StoV)
Prohibition of phosphates
in detergents

1987 "Rothenthurm"
initiative (protection of
moors and swamps)

Goods and servicesimplicated : 1, 2,7,4,3,5,9,6

Actorsimplicated : Confederation, international
comissions, federal and cantonal administrations,

municipalities (allover the country), hydroelectric power

companies, polluting industry, civil engineers, experts

(mainly in the field of water protection), environmental

activists (SBN, Heimatschutz, WWF), other pressure
groups (USCI, Swiss league for water protection,
municipalities in mountainous regions).

increase in number of wastewater treatment
plants). Lower level of improvement in areas with
intensive agriculture (livestock).

After 1950ies degradation in groundwater
quality due to increasing use of chemical fertilizer
in agriculture.

Strong increase in drinking water consumption
after world war 1l (installation of bathrooms).
Main period of construction of hydropower plants
(mainly in the Alps).

Creation of the Federal service for water
protection in 1957.

After 1960 use of river water for cooling in
nuclear power plants.

After 1970 water saving measures in industry.
Tendency for lowering groundwater levels (due to
soil compression and sealing).

Decrease in drainage wor ks since middle of the
80ies.

Heavy conflicts with nature protection
organizations for large hydroelectrical power plant
projects (e.g. Hydro-Rhone after 1984, Grimsel
west after 1987, Cleuson-Dixense (VS) after
1988).

Prohibition of phosphates in detergents from
1986 on. Persisting bad situation in lakes of the
Plateau with intense husbandry (e.g. Zug Lake,
Sempach Lake, Glatt River).

Production of artificial snow in tourist regions
after the 70ties.

More leisure oriented use of mineral water and
hot springs after the 70ties (e.g. Ovronnaz).
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1991 - 2000
Tendency towards
integration of sectoral
policies and
"ecologisation" of
water policies

1991

Federal law on water
protection (Leaux ;
protection of water n terms
of quality and quantity)
Federal law on the manage-
ment of watercourses (RS
721.100) and related
decree.

Beginning of the 90ties
Several decrees related to
the LPN (decree on the
protection of nature 1991,
on upland marshes, on
alluvial plains 1992, on
lowland marshes 1994, on
marshes)

1993

New agricultural policy
(especially landscape
protection)

1995 : Decree on the
hydroelectric production
1996

Modification of the LFH
1997

Revision of the LEaux
1998

Decree on the protection
of water (GchV, RS
814.201)

1998 : Decree on the
hydroelectric production
(OFH)

Collective problems: The increase in competion between
different uses and the growing complexity of the legal and
regulatory bases brings up a heed on the one hand for
coordination efforts related to the expectations of the
different user groups and endusers and, on the other hand,
for an integration effort towards a comprehensive and
integrated water policy.

Also within the different fields of water management a
growing consciousness for the need of protecting the
environment while still adhering to a sufficient economical
growth can be observed.

Goods and servicesconcerned: 1,2, 7,4, 3,5,9,6

Actorsimplicated : Confederation, international
comissions, federal (mainly Buwal) and cantonal
administrations, municipalities (allover the country),
hydroelectric power companies, polluting industry,
agriculture, experts (mainly in the field of water
protection), environmental activists (Pro Natura, WWF),
other pressure groups (esp. « anti-ecologist » groups such
as Aqua Nostra)

Relatively good eutrophication situation in
lakes; lower level of improvement in areas with
intensive agriculture (livestock). Decrease in
industraial water pollution. Persisting problem of
nitrogen pollution (especialy groundwater) due to
disperse pollution by agriculture.

Problem of increasee in water temperature in
certain areas (nuclear power plants). Risk of
aggravation of the problem due to climate change.
Increasing number of , renaturation“ works on
rivers (correction of previous river , corrections").




4.2 1871 —1908: The emergence of three sectorial policiesin the area
of water

421 Collective problem to be solved

As mentioned above, three collective problems emerged which needed to be resolved: the
protection of the population againgt flooding, the emergence of centres of pollution and the country’s
increasing energy requirements and the possible use of hydroe ectric power to satisfy them.

4.2.1.1 Protection against water

The implementation of a specific public policy in this area was motivated by a series of flooding
catastrophes between 1827 and 1875 and confirmation of extensve forest clearing in the Alps.
These events prompted the Confederation to implement the first federa public policy which was
marked by the adoption of four mgor legiddive texts. article 24 of the Constitution (1874), the
Federal Forest Law of 1876 (Loi fédérale sur les foréts), the Federal Law on the Policing of
Waters of 22 June 1877 (Loi fédérale sur la police des eaux) (RS 721.10) and the Federal
Forest Law of 1897. The am was to protect the country’s low-lying areas and populated urban
centres through the correction of mountain torrents (Reynard, Mauch & Thorens 2000, p. 63).

Article 24 of the Condtitution grants the Confederation «the right of high superintendence over the
policing of dams and forests» and dtates in article 24, d. 2: «lt [i.e. the Confederation] shdl
implement the correction and damming of torrents as well as the reforetation of the regionsin which
they rise. It shdl decree the measures necessary to ensure the maintenance of these structures and
the conservation of exiging forests».

The forest law of 1876 placed the Alpine forests under the high superintendence of the
Confederation and the revised verson of 1897 extended federal superintendence to dl of the
country’ s forests and established the principle of the maintenance of forest aress.

4.2.1.2 Protection of water

The am of the Federal Law on Fishing (Loi fédérale sur la péche) (RO, X1, 1889-1890, p. 59)
adopted in 1888 (in force up to 1973) was to limit pollution in waters that are well stocked with
fish. The protection of waters was not its main prerogative and this objective was subordinate to the
man am of protecting fish socks and maintaining productivity levels in the fishing industry. The
legidators had yet to develop an interest in maintaining the quaity of water for its own sake.

4.2.1.3 The use of hydroelectric power

The third problem to be resolved concerned Switzerland's electricity supply. The policy
implemented by the Confederation was amed a the maximum use of the hydroelectric power
generated from water cour ses.

A popular initiative in support of the use of hydrodectric power was launched in Zurich in 1906.
Following submission the same year, it was subsequently dropped when the Federal Council drew
up its own plan which was ratified by the people on 25 October 1908 (Article 24bis of the
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Condtitution). This decree, which regulates the dlocation of concessions, the trangport of eectricity,
the charges collected by the cantons and use redtrictions was followed by the adoption of the
Federal Law on the Use of Hydroelectric Power of 22 December 1916 (Loi fédérale sur
I utilisation des forces hydrauliques) (RS 721.80) which remainsin force to the present day.

4.2.2 Causal hypothesisand target groups

With respect to protection against floods, it is believed that the main cause of this problem was the
over-use of the Alpine forests and the progressive deforestation that took place over the course of
the 19th century. The target groups of the federal measures were, therefore, the owners and users of
forests. In the area of water protection, industrial enterprises were believed to be the main
culprits when it came to the pollution of surface waters.

With respect to the development of hydroelectric power, it was a question of making rationd use of
the country’s surface waters. Both the resource (the surface waters) and the resulting use of the
resource (electricity produced, tranamitted through the high-voltage lines and networks) have the
characterigtics of «materid-flux» which do not easily conform to cantond borders. For this reason, it
was a question of cregting an energy policy a nationd levd with the am of edablishing a
comprehensive and consistent electricity network?.

4.2.3 Intervention hypothesis and choice of instruments

Protection against floods. besides the regtrictions and bans on forest clearing, the main measures
included the provison of funding by the Confederation for the damming of watercourses and
correction of torrents.

Protection against pollution: this took the form of police law based on a regime of permits
Although the target group of the protection policy at the time mainly comprised industrid companies,
the rule of 1888 was not very redrictive as discharges were il authorised if the current was
aufficiently strong to dilute and drain them.

4.2.4  Ingitutional arrangementsand procedural rights

Protection against floods. the Confederation was granted the right of high superintendence of the
forests and damming projects. The co-ordinating body in this instance was the Federa Inspectorate
of Forests (Inspectorat fédéral des foréts).

Protection against pollution: the enforcement of the law and regulations (granting of permits) fell

within the competency of the cantons. The Confederation could merely exercise a right of
gpprobation over permits granted by the canton and was not entitled to impose sanctions againg the
cantons for fallure to implement the law.

% The eectrification of the railways, in particular of the Swiss Federal Railways (SBB), was also part of this process of
centralisation of the energy policy in Switzerland.
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4.25 Qualification of the policy design

The «water policy» which emerged a the turn of the century can be qudified as a policy with aweak
design, as, firdly, the degree of implementation was wesk and, secondly, the effects were not very
tangible for the following four reasons.

Strictly spesking, it could not yet be defined as a water policy: the different objectives were
uncoordinated and pursued independent of each other.

The best developed sectorid policy was based in part on a partly erroneous causal hypothesis:
Alpine deforedtation are not the only factor that caused flooding (climatic factors should aso be
mentioned). Because of this, despite the widespread (and costly) implementation of the
Confederation’s ams, the measures are not adequate.

The other palicies are very inadequate, particularly the water protection policy which only
protected waters with fish stocks. The target groups were dso incomplete (there were no
restrictions on the pollution of waters by households, agriculture etc.) and the indruments
employed (police adminigtration) left too much scope for exceptions. This policy has, therefore,
aweak design (partid implementation and week effects).

With respect to the last sectorid policy, it was Hill a avery embryonic stage.

4.3 1908 — 1991: Development of several independent sectorial policies
conceived to solve several partially interdependent collective
problems

4.3.1 Collective problemsto be solved

As was the case during the preceding phase, severa differentiated policies needed be resolved.

4.3.1.1 Protection against water

In this area, the problem gradudly shifted from the mountains to the plain. The damming proposds
were joined by messures aimed at promoting the drainage of uncultivated land?’, initialy during the
Second World War in the context of the Wahlen Plan, and then mainly in the context of measuresto
improve land associated with the coming into force of the Federal Law on the Improvement of
Agriculture and the Maintenance of the Farming Community (Loi fédérale sur I'amélioration
de I’agriculture et le maintien de la population paysanne) (Agriculture Law) of 3 October 1951
(FF 1951, I, 141). This law resulted in the implementation of a mgor programme of land
improvements (articles 77 ff.) amed at increasing agricultural productivity, and more pecificaly
a «mantaning or increasing the yied from land, fadilitating its exploitation, protecting it againgt
devadtation or destruction caused by natural phenomenax» (article 77, d. 1). Thislast point links the

27 Some of these areas were reclaimed to the detriment of wetlands.
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agricultura objective with the objective of protection againgt water. The land improvement projects
were not, however, to be implemented at the expense of other uses of water.

4.3.1.2 Protection of water

The problems of water qudity are particularly seriousin the lakes of centrd Switzerland which suffer
from advanced eutrophication. A proposa by Zigerli, a member of the Nationd Council, would
give rise to the adoption of article 24quater of the Conditution and to the Federal Law on the
Protection of Waters of 16 March 1955 (loi fédérale sur la protection des eaux) and the order
for its implementation of 28 December 1956, Article 24quater reads as follows «The
Confederation has the right to legidate to protect surface and underground waters againgt pollution.
The provisons defined in the law shal be implemented by the cantons, under the superintendence of
the Confederation.

As the implementation of the water trestment projects required sgnificant financa commitments,
damog immediady after the implementation of the law, the loca authorities and municipdities
requested more federal aid (Zurbrligg 1965, p. 320)2°. Thus, the order was revised in 1962
authorising the dtate to contribute between 10% and 15% of costs™. Industrid wastewater
treestment plants were excluded from this federa subvention but many of them were connected to
locd authority ingdlations. Levels of state funding increased very quickly (cf. Figure 11) and strongly
motivated the congtruction of loca-authority and inter-local-authority water trestment plants.
However, the Stuation varied considerably between cantons. For example, the canton of Vdais did
not build itsfirst wastewater trestment plant until 1972.

In 1967, the Federd Council established a working commisson whose task was to prepare the
revison of the law. The main thrugt of the policy adopted up to this point, i.e. the promotion of
mechano-biological treatment in central plants, was reinforced (Bussmann 1981, p. 210). The
subsidies were not alocated to decentralised plants.

23 Thetwo texts came into force on 1 January 1957.
2 Report of the Federal Council to the Federal Assembly on its managment in 1958, p. 24.
% RO, 1962, p. 105.
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Figure 10: The evolution of subsidies for the construction of water treatment plants in
Switzerland (Source : Reynard 1997).
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The most heated debates in the federa chambers (Bussmann 1981, p. 213 ff.) concerned the
matter of federd subsdies. The LPEP came into force onl July 1972 a the same time as the
Generd Decree on the Protection of Waters (Ordonnance générale sur la protection des eaux)
(RS, 814.201). The Decree on the Discharge of Waste Water (Ordonnance sur le déversement
des eaux usée) (RS, 814.225.21), which introduced emission and immision limit values, was
promulgated on 8 December 1975. However, despite the resulting efforts, the pollutant load in the
lakes and rivers remained largely unchanged and eutrophication was on the increase. Phosphates in
detergents were not banned until 1986. The Decree on substances which are harmful to the
environment Ordonnance sur les substances - Osubst) came into force on 9 June of the same
year, i.e. 1986 (RS 814.013).

The Federd Law on the Protection of Waters against Pollution (Loi fédérale sur la protection des
eaux contre la pollution - LPEP) of 1971 and its generd decree, which introduced some
draconian measures, paticularly with regard to congtruction permits, amed to accelerate the
implementation of water protection objectives. On 6 November 1974, the Federal Council modified
the general decree on the protection of waters, particularly with respect to construction and subsidies
and indigated a shift in the direction of greater autonomy for the cantons. Article 17 of the LPEP
was modified on 1 January 1981 to dlow for the subsidising of decentralised structures.

4.3.1.3 Use of water

The Law on the Use of Hydroelectric Power (Loi sur |’ utilisation des forces hydrauliques -LFH)
of 22 December 1916 (RO, t. 33) granted the Confederation «high superintendence over the use
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of public and private watercourses for hydroelectric power» (article 1) to the detriment of the
cantons. The «communauté» (i.e. canton, digtrict, loca authority or corporation), to which the right
of disposa of power generated from public watercourses is dlocated, was, however, determined by
the canton» (article 2). On the other hand, it was the remit of the Federa Council to enact «the
gppropriate general provisons to ensure and develop the rationd use of hydrogectric powers
(article 5). Article 11 contains the provisons alowing the use of hydrodectric power generated from
watercourses despite the opposition of locad «communautés». In contrast, by granting concessions
for the generation of hydroelectric power, the owners (loca authorities, corporations, districts and
cantons) would be entitled to annua fees from the concessionaires (article 38 ff.). The law dso
contained provisons governing fishing (article 23), navigation on the rivers Rhine and Rhone (articles
24-27) and the transportation of logs on rivers (article 28).

Aswas the case with the other two water policies, efforts to establish co-ordination and combination
were implemented in the contexts of policies for protection of and againg weter. Thisis particularly
true of article 22 of the LFH which a the suggestion of the nature consarvation organisation
«Hematschutz» (protection of habitats), introduced a provison gipulating that the «beauty of sites
must be preserved. It must be conserved intact if thisis in the mgor public interest. Factories must
not spail, or should avoid spailing, the countryside». This article was frequently quoted in subsequent
cases opposing the congtruction of certain hydrodectric ingalations. Co-ordination with navigeation
sarvices is guaranteed in article 24 which reminds that «the congtruction of factories must ensure the
navigability of watercourses and make dlowance for future navigationa developments». These
provisons show that, from the outset, the policies for the use of the energy function of water were
co-ordinated with both other use policies and environmental protection policies.

In 1945, the Federd Council published a «message» (draft legidation) proposing the revision of the
law governing hydrodectric power to alow for an important modification enabling the Federd
Council to override the opposition of the cantons and locd authorities if the provison of a facility
was judified in the public interest. This revison faled to make it through the parliamentary
chambersin 1947.

4.3.2 Causal hypothesisand target groups

While the uses of water and the policies associated with them were changing, the target groups and
causal hypotheses adso dtered and diversfied.

The target groups in the area of protection against water changed: in addition to the owners of
forests in mountain cantons, farmers were aso affected by the reorientation of policy in this area. It
was bdieved that improvements to farmers' living conditions as well as the conditions for agriculturd
production would enable them to increase the country’ s agricultura production.

In the area of water protection, palitical action during this phase was based on the same causd
hypothesis the firgt period: certain human activities pollute the hydrosystem. Thus, it is a question of
taking measures to prevent pollution entering the naturd system. However, the target groups now
included not just industrial enterprises but aso public bodies (and, indirectly, the households).
Agriculture was not, however, involved (article 5 of the LPEP of 1955) - except with respect to
waste water from buildings - until the 1980s.



With respect to the use of water, the target groups included the different groups of users of the
resource water and mainly the hydroelectric companies. The hypothess in this ingance was that
this use of water involves a prevailing public interest for Switzerland and that the use of water for this
purpose must take priority over other uses.

4.3.3 Intervention hypothesisand choice of instruments

State intervention into the economic and natura functioning of the management of the resource water
is based on three sets of hypotheses.

Firgly, the Confederation imposed a series of obligations by means of the three laws on the
policing of waters (1874), the protection of water (1955) and hydroelectric power (1916): the
obligations to correct water torrents and watercourses and to purify water which were accompanied
by a strong incentive to dlow water to be used for the production of dectricity. Secondly, the
different problems observed could be resolved by means of technical solutions (correction of
watercourses, centralised treatment, implementation of vast hydrodectric power structures). Thirdly,
this type of intervention required mgor investment; this was not a problem for industry but the loca
public bodies would require subsidies. For this reason, the obligations are backed up with financial
aid intended to facilitate their implementation. At the end of the period, from the coming into force of
the Federd Law on the Protection of the Environment (Loi fédérale sur la protection de
I”environnement - LPE) in 1983, a new intervention hypothesis emerged based on the principle of
causality. anyone who causes negdtive effects to the environment, mainly in the form of pollution, is
obliged to compensate for these effects through the payment of atax (polluter-pays principle).

Two types of instruments were characterigtic of this period: the progressve implementation of an
administrative apparatus intended to monitor the implementation of measures and obligations
associated with the sectorid public policies as well as the development of a series of indruments in
the form of financial incentives (subsidies).

The administrative apparatus manly developed from the 1950s with the coming into force of the
water protection legidation (1955). In 1957, the Federal Service for the Protection of Waters was
crested and this evolved into the SAEFL. Under the terms of this legidation, the cantons were
obliged to set up their own service for the protection of water.

With respect to financial instruments, at the beginning of the period, they tended to be directed at
the aims of use and protection against water (subsidies for the correction of watercourses and land
improvements, hydroelectric power charges). Subsidies for wastewater treatment projects were
limited and exceptional. After 1960, the financid incentives in the area of water shifted to the ams
of protection (subsidies for treatment plants). The Confederation granted subsidies to different target
groups. the farmers and public bodies for al projects intended a increasing agricultura productivity
in accordance with the agriculture law of 1951, and then to the public bodies from 1962, in
accordance with the LPEP. In the area of the use of water for the production of hydrodectric
power, nationd policy avaled of a gngle intervention ingrument: the development of framework
conditions to promote the implementation of the right to use (concessions).
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4.3.4 Ingitutional arrangementsand procedural rights

The Confederation obtained the right of high superintendence of waters in its three areas of
intervention. The cantons rdinquished some of their prerogatives and retained only the right to
organise the digtribution of ownership rights (in the area of hydroelectric power) and respongbility
for implementation (protection of waters and against waters).

The centrdisation of competencies in the area of the use of hydroelectric power enabled the
development of enormous projects which would have been more difficult to implement if the
competency for the development of hydroeectric power had remained in the hands of the cantons.
In contrad, it is clear that this rationalisation was carried out to the disadvantage of other uses of

water, mainly with respect to its landscape and biologica vaues. Eventudly, article 22 of the LFH
enabled opponents of the projects to assart their rights, often through the courts. These rights were,
however, extended (for new projects) with the coming into force of the LPE (1983) and the Decree
on the Environmenta Impact Sudy of 1988 (Ordonnance relative a I'éude dimpact sur

I’ environnement).

As with the earlier law on fishing (1888), the canton is the executive authority in the area of the
protection of waters against pollution. The Confederation merely has aright of superintendence
and federd subvention is limited. The Confederation was, however, obliged to set up a technica
water protection service (article 2, order). The Federal Water Protection Service (Service fédéral
de la protection des eaux) was created in 1957. This new service was authorised to take up
contact, when necessary, with other federal services concerned with the protection of water (public
hedlth, fishing, land improvements, nature and landscape protection) (interpolicy).

From the 1970s, the protection of water was centralised, a development which involved the
relinquishment of autonomy on the part of the cantons. The SAEFL (monitoring body) and the
subsidy procedures played a mgor role in this process. In addition, the cantons and loca public
bodies were obliged to adopt a plan for the congtruction of sewers and wastewater treatment
ingalations. Finaly, the option of centraised wastewater treatment was consolidated with repect to
the law of 1955 and this resulted in the large-scale technical implementation of water trestment.

435 Qualification of the policy design

The design of public water policies implemented during this period can be described as partial.
Despite efforts were to co-ordinate sectorid policies, the implementation and effects remained
partial. Severd reasons can be given to explain this:

Cetan sectorid policies had negative impacts on other water policy sectors. This is
particularly true of agriculturd policy during the period 1940-1990.

Co-ordination between sectorial policies was weak. This is paticularly true of the
hydrodectric power sector. This public policy was strongly centraised, it gave the
concessonaire companies amost exclusive rights for a condderable duration while awarding
Szeable annud payments to the owners. In terms of the economic development of the resource,
it was, therefore, a policy with a strong desgn. However, in terms of the co-ordination of uses,
the implemented policy was very unbal anced.
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The aims were partial: protection was concentrated solely on water quality despite the fact that
the congtruction of numerous dams meant that the surviva of the aguatic flora and fauna could no
longer be guaranteed due to the quantity of water available.

The target groups were incomplete; agriculture remained exempt from al water protection
measures athough in certain catchment basinsin centra Switzerland (e.g. Lake Sempach), it was
the main source of pollution.

Despite the fact that implementation was well developed, the effects did not dways meet the
expectations. Thiswas particularly true of water trestment.

Findly, policies were dill «defensve» rather than «proactive», except from the 1980s when
concrete measures were teken to limit pollution at source (banning of phosphates in
detergents, Osubst, adoption of the principle of causdity in article 2 of the LPE).

4.4 1991 - 2000: Thetrend towards integration and the ecological
pervasion of the sectorial water policies

44.1 Thecollective problem to be solved

A new, more global water policy was defined in the early 1990s. It aimed, on the one hand, to co-
ordinate the different uses of water and to subordinate them to the protection of the resource while
guaranteeing the fulfilment of the needs of the population, and, on the other hand, to implement the
protection of water, not only in terms of its qudity, as this had dready been done for dmogt haf a
century, but aso in terms of its quantity. This new water policy was herdded by the adoption in
1991 of the third Law on the protection of waters (LEaux) which built on the various previous
public policiesin two ways firdly, in terms of a trend towards ecol ogisation and, secondly, in terms
of the trend towards reciprocal integration.

The main collective problems during this last phase were twofold in nature: the firg involved the
rebalancing of the different uses of water, particularly in favour of immateria uses, such as water-
landscape, and the second centred on the struggle againgt the demise of natural areas and
biodiversity associated with water. The am, therefore, was to guarantee minimum drainage which
would ensure the maintenance of the biological and landscape functions of water. In other words, the
objective was the global preservation of water, in terms of quality, quantity and landscape.

442 Causal hypothesisand target groups

The causd hypothess behind the establishment of this integrated policy was thet, in the face of
economic interests, nature must be given specific protection so that its value in terms of biotopes and
landscape can be preserved. In terms of the protection policy adopted up to the 1980s, it was now
consdered that it was no longer a question of merdly protecting water qudity, its quantity aso had to
be protected so that dl of the benefits and services which it provides could be guaranteed for the
future.
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Given these globa objectives and the increasing complexification of uses, the target groups which
emerged in the course of the second haf of the century were numerous and diverse: in addition to the
local and cantonal bodies responsible for the protection of the population againg naturd risks, they
aso include landowners (mainly farmers but aso the state (army) whose activities have a Sgnificant
influence on the dynamics of wet milieus, the users of the resource water (mainly energy production
concessionaires)™, industrial companies etc.

4.4.3 Intervention hypothesisand choice of instruments

There are four types of intervention hypothesis for this period:

Where the protection of companies or ingdlation or Switzerland’ s economic competitiveness is
a dake, it is a question of weighing up interests to chose the solution least damaging to the
natura environment.

In cases where the intringc vaue of the naturd milieu is pecificdly threatened by anthropic
dructures, it isaquestion of providing full protection to the milieu in question.

The principa of causality (in part implemented since the mid-1980s, LPE): those respongble
for the (quditative and quantitative) damage must assume the costs.

The measures againg the quantitative and quaitative impacts of human activities must be co-
ordinated (interpalicy).

Thistrandates into different types of ingruments:

A policy of sdective federa subsidy (eg. aticle 6 of the Lav on the Management of
Watercourses (Loi sur I’ameénagement des cours d’ eau): «Indemnities shdl only be granted if
the planned work complies with the framework of a rational plan and lega requirements.
Indemnities shal not be granted for maintenance work». Moreover, in accordance with article 6
of the Law on the Management of Watercourses, the subsidies are limited to cantons with limited
financia resources.

A policy for the subjection of certain areas to complete protection of by means of inventories.

The caculation of resdud flows to be maintained downsream of dam structures (quantitetive
protection of watercourses): this flow is cdculated as a function of the naturd flow vaue (Qa47,
article 31 of LEaux and articles 33 ff. of OEaux).

4.4.4  Institutional arrangementsand procedural rights

The different sectorid laws hitherto in force were modified as a result of the adoption of the LEaux.
This was the case for the Law on the Management of Watercourses, adopted in 1991, whose article
3, paragraph 3 dipulates that the management of watercourses must be implemented in co-
ordination with other environmental policiesin particular. The same applied in the case of the Law on
Hydroelectric Power, which was modified in 1996.

81 But not only: harnassing or supply of drinking water are also involved.
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In dl cases, the trend was to the centraise the competencies in the hands of the Confederation. This
is particularly true of nature conservation where lega provisons were passed the Confederation
despite the fact that it was the job of the cantons to implement them. The offices of the
Confederation (OFEFP and OFEG) play a centrd role in the implementation of policy. These two
offices are dependent on different depatments. The implementation of the new Law on
Hydroedectric Power dso maintains the strong emphasis on centralisation. The OFEFP (monitoring
ingtance) is the organ of centra co-ordination. The caculaion of minimum residud flows necessitates
the implementation of appropriate hydrologica methods (technical expertise). Findly, centralisation
was dso edablished in the area of the protection of water. The OFEFP (monitoring instance)
remained the organ of central co-ordination. The planning measures, dready implemented during the
previous period (water evacuation plans), were strengthened and extended, mainly with the adoption
of the Generd Water Discharge Plan (Plan Généraux d’ Evacuation des Eaux - PGEE) in the
Order on the Protection of Waters which was promulgated in 1998.

With respect to implementation, the mgor innovation involved the broadening of intersectorial co-
ordination (interpolicy). The extenson of aims necessitated increased co-ordination between federd
public policies, particularly energy and agricultural policies (ecologisation of agriculture Snce 1993)
and, again, nature and landscape conservation policy.

445 Qualification of the policy design

Despite the developments achieved during the 1990s, we believe that the current water policy il
has a partial design; the objectives are, in effect, partly antagonistic and the interna policy
coherence is not very strong. It should be noted, in particular, that the services of the Confederation
(OFEFP, OFEG), whose job it is to implement policy, do not belong to the same department and
do not have the same objectives. Similarly, it is not certain thet the objectives of maintaining the
biologica and environmenta diversity are always given precedence over the ams of correcting and
using watercourses.

Despite these reservations, for the following reasons, it is possible to say that progress has been
achieved towards the establishment of strong design:

The objectives are far more comprehensive than in the past; they involve al aspects of the
resource water.

At the same time, there are more target groups from al areas of water use.

With regard to implementation, it will be necessary to wait for a few years to evduate its
efficacy with respect to both the quantitative protection of water and nitrate pollution.
5. Initial indications on regime development in Switzerland

According to our definition (cf. Knoepfd, Kisding-N& & Varone 1999), an inditutiond regime
comprises two dimensions, i.e. the « regulative system » and the « policy design », whereby the latter
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is mainly seen as the configuration of the relations between different public policies regulating the use
or protection of the resource. The transformation of a regime may, therefore, affect both the
regulatory system and the policy design. Hence, we need to digtinguish between changesin certain
elements of a regime and the transformation of the regime itsdf which involves the trangtion
from one regime to another (cf. no regime, ample regime, complex or integrated regime). In order to
identify the changes in regime ements as well as the transformation of regimes, we will need to
combine the different phasing models that have been developed for the regulative system (cf. chapter
3) and the public policies (cf. chapter 4).

Based on the andysis of the two separate periods in the evolution of the regulatory system and
policy design, we present here a firgt synthesis of the inditutional regimes for the management of
water in Switzerland for five mgor periods, which combine the phasng made for the regulatory
system (cf. table 9) and for the policy design (cf. table 13). The methodology used to combine the
two periodisations is described by Reynard, Mauch & Thorens (2000, p. 107 ff.) and Mauch &

Reynard (in prep.).
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Table 14: Institutional regimes for the management of water in five phases.

Phases Regulative system Policy design Ingtitutional regime
1874-1912 Little degree of differentiation. | Evolution of independent sectorial Complex and fragmented
Complex and Property rights regulated at the | Public policies aiming at the regime characterised by a
fragmented regime | level of the cantons (prepon- | regulation of 3 specific problems : regulative system which is

derance of private property). | Protection against floods, reducing of | organised at the level of the
Institallation of the sovereignty polluted zones in urban areas and cantons and a gradual
of the federal state on certain supply of the country with electrical | emergence of three sectoria
waters. energy. public policies. Weak range
of goods and services and
medium coherence.
1912-1953 Introduction of the Civil code

Development of a
complex water

(1912)
Distinction between private

Implementation of several
independent sectoria public policies
aiming at the regulation of certain

Tendency towardsa
complex regime due to the
installation of a differentiated

regime and public waters. interdependent collective problems. | regulative system and the
development of severa
sectorial public policies
which only implicate the
goods and services relating to
surface waters.
Medium range and medium
coherence.
1953-1975 Growing limitation of Intesification of theimplementation | Stabilization of the
Stabilization of the | disposition and use rights of independent sectorial public complex water regime due
complex water through the implementation of | policies (mainly relating to water to the increase in compdtition
regime public policies for water protection) aiming at theregulation | between different uses and
protection. of certain interdependent collective | the further differentiation of
problems. public policies.
Weak range and medium
coherence.
1975-1991 Accentuation of thelimitsto | Intensification of the overall I ncreasing complexity of

Increasing comple-
xity of theregime
and premises of an

the use rights (coming into
force of the LPEP of 1971 and
Decreesrelating to this law).

protection of the water quality
(LPEP of 1971) and adoption of the
principle of protection of water in

theregime and first signs
for integration.

Increase of the range, while

integration Coming into force of the USG. | terms of quality and quantity (art. the coherence remains low.
24bis Cst, 1975).
1991-2000 Transition towards an

Transition towards
an integrated regime

Broadening of the limitations
to disposition and use rights
due to the coming into force of
the third law on water
protection (1991).

Integration of different sectorial
policies with the third law on water
protection (1991).

integrated regime..

Largerange and high
coherence.
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List of abbreviations

BBI
BUWAL
BWG
BWW
cC
CSD
Cst

FF
GSchv
L Eaux
LPEP
LFH
LPE

LPN
LSPN
OAEC

OEaux
OFEFP
OFEG
OSubst
PGEE
RO

RS
SAEFL
SFSO
StoV
SVGW

« Bundesblatt »

Swiss Agency for Environment, Forests and L andscape (OFEFP)

Federd Office for Water and Geology (OFEG)

Federa Office for Water Management

Civil Code

United Nations Comission for Sustainable Devel opment

Condtitution

Federa Bulletin (Feuille fédérde)

Decree on the Protection of Water of 28 October 1998 (OEaux, RS 814.201)
Federa Law on the Protection of Water of 24 January 1991 (RS 814.20, GSchG)
Federd Law on the Protection of Water from Pollution

Federa Law on the Use of Hydroelectric Power (WRG, RS 721.80)

Federd Law on the Protection of the Environment of 1 January 1995 (USG, RS
814.01)

Federd Law on the Protection of Nature (NHG, RS 451)
League for Nature Protection (SBN)

Decree on the Guaranteeing of Dringking-Water Supply during Emergencies (VTN, RS
531.32)

Decree on the Protection of Water of 28 October 1998 (GSchV, RS 814.201)
Swiss Agency for the Environment, Forests and Landscape (BUWAL)
Federa Office for Water and Geology (BWG)

Decree on Substances (StoV, RS 814.013)

General Water Discharge Plan

Officia Regiger

Systematic Regigter

Swiss Agency for the Environment, Forest and Landscape

Swiss Federd Statitica Office

Decree on Substances (OSubst, RS 814.013)

Association of the Swiss Gas and Water Industry



TF
UNEP
USG

UVEK
VTN

WWF
WRG
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Federa Court (Tribuna Fédéra)
United Nations Environment Programme

Federd Law on the Protection of the Environment of 1 January 1995 (LPE, RS
814.01)

Federd Departement for Environment, Trangport, Energy and Communications

Decree on the Guaranteeing of Dringking-Water Supply during Emergencies (OAEC,
RS 531.32)

World Wide Fund for Nature
Federd Law on the Use of Hydroelectric Power (LFH, RS 721.80)
Wastewater Treatment Plants
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