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1
Introduction

The national context report covers the national policies of European governments which affect the decision-making process in water, including economic restrictions and identifying the common context of developments within which decisions have been taken about water. These will include for example changes in government policies, in industry structures, and, in the case of the accession countries, the complete restructuring of government systems. The national context is closely related to the international and EU context. 

The decisions analysed in Watertime are those that are taken and implemented at local level. The water and sewerage services are typically tied to geographical location in a way that most other goods and services are not. Because of this, historically most of the key decisions have been and continue to be made in the future by authorities governing relatively small geographical areas – towns, cities, and municipalities or regions. 

These local decisions are, however, made in the national and international context. Local actors may take into account local factors, but they may be constrained by, for example, national legal systems and international economic conditions. This national context report examines how national-specific factors impact on the city or cities studied constraining the decision-making at city level. 

The report include the national issues that are relevant to understand the specific and different context that we can find at this level in Watertime case studies: a set of general data and a country background containing the basic information to frame the national water context, the water resources and their main characteristics and a general overview about the water uses; the legal framework of the water and sewerage services including a general description of the national political system, the general competences of the different levels of government and a more detailed explanation of the most relevant aspects of the national legislation related to the water system and their historical evolution

The institutional framework is referred to the types of water and sewerage services and the bodies responsible for the provision and production of them; the financing, water rates and sewerage charges; the national specific factors that constraint the urban water cycle, the relevant actors and the participatory mechanism.

This report emphasizes the dimensions of the aforementioned issues according to their impact on the urban water cycle decision making, to frame the space in which these decision are taken at the city level. This report is largely based on the two documents by Lannerstad (2002) and VAV (The Swedish Water and Wastewater Association) 2000. Useful advice and comments on the report by Jan-Erik Gustafsson, Bo Rutberg and Sverker Westman are gratefully acknowledged. 
2
Country background
Sweden is one of the world’s northernmost countries, and has a population of 8.8 million. The country is rich in water - lakes account for nine percent of its total area. In 2002 four codes/laws regulate urban water supply and sewage disposal (WS and SD) (i) the Environmental Code (ii) the Public Water and Wastewater Plant Act (iii) the Municipality Act, and (iv) the Food Act.
Sweden like other Nordic countries have a strong tradition of local self-government. On the central level there is the Parliament (Riksdagen) and the Government and the various Ministries. On the regional level there is the County Administration that has an examining, supervising and co-ordinating function. On the local level there are 289 municipalities (290 in 2004), which are responsible for planning, construction and operation of the water and wastewater facilities. The municipalities also own these facilities. A few years earlier the number of municipalities was 282 (Rutberg 2004). 
In 2002 there were 34 municipality owned limited companies, one private company, one private multinational operator, while the rest 243 were part of municipal administration. In addition, short-term contacts have been used in smaller systems. On average around two thirds of services and goods are bought on the competitive private market.

Swedish Water (Svenskt Vatten, the former VAV) represents the interests of water and sewage utilities. In addition to conventional duties it supports research and development of the sector paid by the utilities.

The tariffs cover on average 99 percent of the total costs of operation and capital. All the large municipalities cover all their costs by means of tariffs while two thirds of all municipalities. Yet, Swedish law stipulates that water utilities are not allowed to make a profit. 

Instead of private operators the majority of local politicians and water professionals seem to favour municipal cooperation – regional or municipality-municipality. While in the early 1990s there was a strong polarisation between non-Socialists and Socialist parties in terms of private involvement in the water sector, the polarisation is nowadays less visible. 

Sweden lies on about the same latitude as Alaska and North Siberia thus being a northern country. One tenth of Sweden is north of the Arctic Circle. The distance from north to south is nearly 1 600 km and the maximum distance in an east-west direction is 500 km. The total area of the country is 450 000 square km, which is approximately the same size as California, Spain or Thailand. Less than 10 percent is farmland and the majority is forested. Sweden is mostly rather flat apart from the mountains in the north-west, which reach heights of up to 2 000 metres.
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Fig. 1. Map of Sweden.

The climate is mild in spite of the location. In Stockholm the average temperature is 18°C in July and just below freezing in January and February. These figures are valid for the southern third of the country where most people live. The northern part is characterised by considerably colder winters. Sweden has a population of 8.8 million. Northern Sweden is thinly populated with some few exceptions for certain coastal areas. The highest population density is found in a belt extending from Stockholm on the east coast to Gothenburg on the west coast and to the southernmost parts of the country. 

About 83 percent of the population live in towns with more than 5 000 inhabitants. Including its suburbs, the capital Stockholm has about 1.5, Gothenburg 0.7 and Malmö 0.5 million inhabitants. Sweden has a constitutional monarchy with a parliamentary form of government. The parliament consists of one chamber and the members are elected every fourth year. In 1995, Sweden became a member of the European Union (VAV 2000). In 2003 after the advisory referendum the country decided not to join the European monetary union. 

3. Water resources and uses
Sweden is rich in water - lakes account for nine percent of the total area of the country. There are almost 100 000 lakes, 90 percent of which have an area of less than one square km. The four largest lakes constitute a quarter of the total lake area. The average runoff in all rivers amount to nearly 200 cubic km. This means that only 0.5 percent of the theoretically available resource is extracted for municipal use. Stockholm uses only three percent of the average outflow from the third largest lake in the country for supplying the metropolitan area with water. Other users of water in Sweden, such as industry and farming, withdraw approximately three times as much water as the municipal sector (VAV 2000).

Apart from the south-eastern part of Sweden and the largest islands and the archipelago islands, water supply constitutes no major problems due to the abundance of available resources. However, the quality of raw water varies and thus the level of treatment needed. The yearly average precipitation varies from 600 mm in the southeast to over 1 500 mm in the mountains in the northwest. An average figure for the southern part of the country, where most people live, may be set at 700 mm.
The plentiful lakes represent a characteristic feature of the Swedish landscape and are an important natural resource. Most of us use the lakes for fishing and recreation. As much as 50 per cent of Swedish drinking water supply is based on surface water and many municipalities obtain their drinking water from lakes and rivers. Potential energy and the scope for storing water in lakes is used by the hydro-electric power (HEP) industry. (Naturvårdsverket 2003)

The large number of lakes in the Swedish landscape create unusual drainage conditions. The lakes and the wetlands even out the flow, since water is stored there during run-off periods and continues its progress after some delay. The water flow in streams and rivers varies greatly depending on the season as well as precipitation and temperature conditions. The rivers in central and northern Sweden are in full spate in the early summer, when the snow in the mountains melts. 

The use of HEP and regulation of lakes for various purposes has had a major impact on Swedish rivers, which often have a changed annual cycle as a result. The first dams were built in the 16th century as a source of power for the mining industry; later dams were built to supply sawmills and other mills with energy as well as for lumber floating. In recent years the HEP industry's need to store water and increase fall height has led to the building of many dams. (http://www.internat.naturvardsverket.se/) 
Nine OECD nations including Sweden were able to decrease their overall water use since 1980, others being the Netherlands, the United States, the United Kingdom, the Czech Republic, Luxembourg, Poland, Finland and Denmark (http://www.environmentalindicators.com/htdocs/indicators/6wate.htm). 
Figure 2 shows that the total water use in Swedish urban areas has slightly fallen since 1970, this even if the population has increased. National average is however estimated to around 180 litres per person and day. Average water use for people living in flats (common meter) is little less than 200 litres per person and day and for people living in villas (separate meter) to around 160 litres per person a day. The difference in water consumption between a villa and a block-of-flats clearly visualises the importance of metering to reach a sustainable water use (Lannerstadt 2002). In early 2004 most Swedish utilities have a fixed charge as part of their tariff structure. Yet, eight Swedish municipalities have abandoned consumption charge (metering) using fixed charge only (Bäckman 2004) which is a sign of change in this earlier paradigm of metering.

According to the newly developed international Water Poverty Index (WPI), Sweden is the ninth highest-water ranking country with the WPI of 72.4 points. The main components of the WPI are based on the five different measures: resources, access, capacity, use and environmental impact. The WPI assigns a value of 20 points as the best score for each of its five categories. A country that completely meets the criteria in all five categories would have a score of 100. Sweden scored as follows: resources 12.1; access 20.0; capacity 17.9; use 7.6; and environmental impact 14.8 (Lawrence, Meigh and Sullivan 2002). 
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Figure 2. Water use, 106 m3/y, by households and industry in urban areas, 1910 – 1997. Total water production is 20 percent higher than shown in the diagram. A difference is explained by network leakages (VAV 2000).

4
Legal framework of water and sewerage services
The set-up and data on local governments as well as related water and sanitation services are mainly from 1999 and 2000. Thus, more recently some small changes may have occurred.

In 2002 fur codes/laws regulate urban water supply and sewage disposal (WS and SD):

· the Environmental Code (Miljöbalk (1998:808))
· the Public Water and Wastewater Plant Act (Lag (1970:244) om allmänna vatten- och avloppsanläggningar)

· the Municipality Act (Kommunallagen, SFS 1998:1)

· the Food Act (Livsmedelslagen, SFS 1971:511).

The Municipality Act states that the municipalities/local government has the overall responsibility for waste water disposal and water supply. The Public Water and Wastewater Plant Act (WWA) more directly declare that the municipalities have the responsibility to either themselves arrange or to make sure that someone else arranges adequate “public” water supply and waste water treatment to secure the health of their urban population. Necessary water and sewage facilities owned and run by municipalities are regarded as “public” (allmän va-anläggning). If other operator than the municipality own and operate necessary structures, these can be declared “public”, WWA §1.

If water supply and sewage treatment facilities are inadequate to meet the health needs of the municipality residents the County Administrative Board under penalty of fine can order the municipality to fulfil their obligations, WWA §2. 

The Ministry of Environment (Miljödepartementet) is responsible for water protection and the Swedish Environmental Protection Agency (Naturvårdsverket) is the central supervisory body. Supervision at regional level is done by the by the County Administration Board (Länstyrelsen) and at the local level by the Municipal Committees for Environment and Health, MCEH (Miljö- och hälsoskyddsnämnden).14, 16
Effluents from waste water plants are regulated by the Environmental Code (EC). In the code all central environmental laws are amalgamated into a modernised, broadened and tightened environmental legislation. The purpose of the EC is to promote sustainable development which will assure a healthy and sound environment for present and future generations, 1§ EC. 

Permits for discharges of treated waste water to the recipient for the majority of sewage treatment plants are issued by Regional Environmental Courts (Regionala miljödomstolarna). Smaller plants are granted permits by the County Administration Board (Länstyrelsen) or the Municipal Environment and Health Board.14
The Ministry of Agriculture (Jordbruksdepartementet) has the overall responsibility for drinking water quality and the National Food Administration (Livsmedelsverket) is the central supervising agency. Supervision at the local level is carried out by the Municipal Committees for Environment and Health, MCHE.

The Food Act §1 defines drinking water as food and the Directions from the National Food Administration concerning Drinking Water (Statens livsmedelsverks föreskrifter om dricksvatten, SLVFS 1989:30) specify in detail management and control. The overall goal stated in the Directions is: “to ensure the consumers a drinking water of good quality”. Same standards as for other food production are applied at the water works. A self-control program, suggested by the operator and decided by the MCHE, regulates the frequency and type of quality control. Water quality is measured at the water works, along the networks and at the consumer’s tap. 

On the 25th of December 2003 the new version of the Directions from the National Food Administration concerning Drinking Water (Dricksvattenkungörelsen, SLVFS 2001:30) will come in force. It is updated and adjusted to the European Drinking Water Directive. 

Local self-government a basic principle

The administration in Sweden has three levels. On the central level there is the Parliament (Riksdagen) and the Government and the various Ministries. On the regional level there is the County Administration that has an examining, supervising and coordinating function. On the local level there are 289 municipalities, which are responsible for planning, construction and operation of the water and wastewater facilities. The municipalities also own these facilities. The median size of a municipality is only 16 000 inhabitants. The largest, Stockholm, has more than 700 000 inhabitants and the smallest, Bjurholm, less than 3 000.

Over the past 50 years, responsibility for several major public services in Sweden like in other Nordic countries, such as social care and elementary schools, has been shifted from the state to municipalities. This important structural change has coincided with a drop in the number of local authorities in Sweden from 2 300 to 289. The aim of this consolidation process has been to improve the financial situation in each local authority. It was also considered that municipal administration could be rationalised in larger authorities with greater financial resources, while local authority autonomy would be strengthened. Furthermore consolidation was seen as a way of precluding differences in service between rich and poor municipalities.  According to VAV (2000) the overall effect has been that local authorities now enjoy a stronger status in society due to their extended area of operations.
Local authority elections are held every fourth year in tandem with parliamentary elections. The electorate consists of all Swedish citizens aged over 18 who are registered with a local authority, as well as non-nationals who have been registered in Sweden for three years. Most of Sweden’s 42 000 local council politicians, of whom 41 percent are women, work only part-time in this capacity. In 1930 only three and in 1950 only ten percent were women. Yet, only one percent of these politicians have a full-time commitment.

The total expenditure of the municipalities was SEK 320 billion in 1998. The money was allocated mainly for Social services (35 percent) and Education (28 percent). Out of a total of 753 000 employees, almost 20 percent of the total working population, 58 percent worked in these fields. The local authorities have three main sources of revenue: local income tax, income from services and state grants. The right to levy taxes is a precondition for local authority independence.

The fact that local income tax and income from services account for two thirds of municipal revenue means that local authorities retain broad control over the nature of their activities. In 1998 the revenue from state grants amounted to 18 percent of the total municipal income and taxes for 56 percent. Income from services amounted to 12 percent.

The water administration

Providing water supply and sanitation services including the management of stormwater is the task of the local government or municipality. The municipality owns the facilities and is also responsible for their operations. There is a long tradition of this set-up. Each municipality determines the fees for these commodities. Two thirds of utilities cover their costs by means of the fees. Smaller municipalities may be subsidised by means of local tax. Altogether 99 percent of the costs of capital and running are retrieved through tariffs. Thus, on the whole the business of water supply and wastewater management can be regarded as self-reliant.

In almost all cases the local authorities also manage the assets providing water supply and wastewater services. According to a study in the late 1990s, 263 municipalities reported that they were organised as a unit within the municipality, whereas 25 were running water supply and sanitation as a municipally owned company. Eight utilities were organised in inter-municipal companies co-operating over municipal borders but still owned by the participating municipalities and finally seven had a management contract with a nongovernmental company.
Stockholm Water Company serves around 850 000 consumers, about 475 000 households, in the Swedish capital. Especially in the Stockholm area there is an extensive co-operation between the municipalities through a number of formal associations but also through more loose collaboration on bilateral agreements or ad hoc basis. There is a clear trend both in this area and other parts of Sweden towards further co‑operation, regional (supra-municipal) as well as municipality-municipality (bilateral). 
According to VAV (2000) management contracts are rather new to Sweden; the first such a contract was signed only a few years ago. Most of these contracts concern small municipalities and the contract periods are short, typically three plus three years. The question of delegated management has been the subject of intensive discussion in Sweden. The concepts proposed, especially by foreign companies, have so far not been attractive enough. The study referred to above does, however, indicate that a state of change may be approaching because 44 municipalities indicated that their organisations were working on the basis of the client – contractor concept. This is a first step in allowing other bodies in as contractors, for example non-governmental companies.

In 1993 the WSS services of six Swedish municipalities ( including Vaxholm and Åre (Lindblad 1993) ( were organised according to the management contract model. The so-called client-producer model has been implemented in Örebro. In Malmö, companies, including one French company, vied for the management contract at the beginning of the 1990s, but the final decision was to continue operations as a municipal water utility. On the other hand, the Stockholm Underground has been transferred partly to the French conglomerate Vivendi / Connex (Litukka 1999). In early 2004 there seems to be increasing critics towards this arrangement (Pettersson 2004).
Norrköping, Sweden established an energy and environmental company a few years ago which also includes a water and sewerage works. In 2001 this company was sold to Sydkraft, an energy company that, again, is owned by the German EON Energy AG. Thus, the city’s WSS services are provided by a multi-utility company. In June 2001, Vivendi won the first contract in Scandinavia for outsourced services in Norrtälje, Sweden (PSI 2001; Gustafsson 2001). Table 1 presents a summary of the operators of water and sanitation services in Sweden as seen in 2002. 

Table 1. Present and planned form of organisation of WS & SD services in Swedish municipalities, 1995 and 2002. Several communities have more than one form. (Lannerstadt 2002).

	Year
	1995
	2002

	Present form of organisation
	
	

	Municipal Administration
	244
	243

	Municipal Company, Ltd.
	17
	34

	Order-Perform Organisation
	44
	30

	Management Contracts
	7
	6

	Other
	7
	8

	No Answer
	1
	-

	
	
	

	Future form of organisation
	
	

	Plans to change
	20
	18

	No plans for change
	207
	236

	No answer
	60
	35

	
	
	

	Total number of municipalities
	287
	289


In 1989 Sweden’s first municipality owned limited company, Roslagsvatten AB, was established. There is a strong trend within the public water sector towards formation of limited companies. In 1995 the number had reached 17. During the last three years there has been a 30 percent increase and in September 2002, the total number was 36, Karlskoga and Norrköping included. A majority are multi-utility companies with activities in fields as electricity, waste, road-work and district heating. (Lannerstadt 2002)
According to Vikman (1999), Swedish water and sewerage works are well behind Finnish works in increasing managerial autonomy and the establishment of commercial utilities. One reason could be that the Swedish works are not allowed to make a profit. In Finland profit-making is not forbidden, but it must be reasonable in accordance with the law. 
Swedish municipalities are in charge of taking care of any larger systems. As for small systems such as a few households or free-time housing municipalities are often unwilling to expand their networks. In these cases water associations (samfällighetslösning) are established and instead of Statens livsmedelverk they are controlled by “socialstyrelsens regelverk om vatten” (Rutberg 2004). Yet, compared to Denmark and Finland, Sweden similarly as Norway seems to lack the tradition of consumer-managed water cooperatives. 

In 2003 new legislation related to water services is under planning. Some of the available documents will be reviewed in terms of decision-making and the overall objectives of Watertime.

The Swedish Association of Local Authorities is an interest organisation that covers the whole scope of municipal activities. A specialized organisation within the field is the Swedish Water &Wastewater Association, the current Swedish Water, which will be further described in chapter 5.

5
Institutional framework of water and sewerage services
A general framework of water resources and services management in Sweden is shown in figure 3. 

At national level we have, in addition to the Ministry of Environment and the Environmental protection Agency, several agencies taking care of water resources and services related duties. At intermediate level there are 21 county councils and on the other hand some 50 voluntary water associations. At the local level there are 290 municipalities that almost in all cases own the utilities as well as related agencies. Interestingly enough the number of municipalities has increased a bit during the last few years.
All in all there are several stakeholders in the water and sanitation sector, the major ones and their roles being as follows:
- EPA = Environment Protection Agency

- SMHI =Swedish Meteorological and Hydrological Institute (basically quantity issues)

- SGU = Swedish Geological Survey (both quantity and qualitative issues of groundwater)

- Boverket = National Board of Housing Building and Planning
- SLU = Swedish Agricultural University (water quality monitoring guidelines)

- Livsmedelsverket = National Food Administration (water supply quality)

- Krisberedskapsnämnden (formerly ÖCB, water security issues related to civil defence)
- SCB = Swedish Statistical Agency (water-related statistics)
- LRF = Federation of Swedish Farmers

- Kommunförbundet = Swedish Association of Local Authorities

- Svenskt Näringsliv (the industrial lobby association).

Figure 3. An overall framework on water resources and services management in Sweden at three levels: central government, county councils and municipalities (based on Gustafsson 2004).

The Swedish water and wastewater utilities

In Sweden, water and wastewater issues have always been organised as a municipal utility. Some changes have been made lately in this respect as mentioned above. All these utilities are run by approximately 6 000 persons. Of these, 2 000 are technicians at water works and waste water treatment plants, 2 000 work on pipe networks and the rest in the offices. During the last decade, the utilities have experienced extensive rationalisation. Ten years ago, the number of employees was 10 000. The first demand made on the utilities was to secure that healthy drinking water was distributed to all consumers. This task was fulfilled long ago. The second demand was to treat the wastewater properly, thus avoiding deterioration of the receiving waters. The solving of this task is well under way. During later years a third demand, on sustainable solutions, has been formulated. This task currently occupies most of the utilities. 

The urban water cycle has worked well for many years. Water is taken from a certain source, drinking water is produced and conveyed to the consumers, wastewater is collected, conveyed and treated and finally brought back to the natural hydrological cycle. Much effort is now being devoted to the question of the nutrients cycle. The idea is for the nutrients to circulate like the water. The crucial issue is the use of sludge on farmland. Despite the strongest regulations in the world, sludge is still regarded as a harmful substance by many farmers and associations. (VAV 2000)
Swedish Water (former Swedish Water & Wastewater Association, VAV)
In 1962 the Swedish Water & Wastewater Association, VAV, was set up by the municipalities to assist with technical, economic and administrative issues and to represent the interests of the municipalities in negotiations with authorities and other organizations on regulations etc. One of the first duties of VAV was to collect and evaluate statistical data; most figures above are drawn from regular VAV statistics. Other obligations are the compilation of recommendations and guidelines and the arrangement of seminars and short courses for the members. VAV has several ad hoc working groups with experts from member municipalities covering the whole field of municipal water and wastewater activities. 
VAV publishes a journal, newsletters and reports. The association is a member of the European Union of National Association of Water Supplies (EUREAU) and administers the national secretariat for the International Water Association (IWA). At present, VAV has all 289 municipalities as its members. In other words it is no exaggeration to claim that VAV well represents the national municipal units for water and wastewater. The membership fees, the size of which depends on the population of the municipality, are the basis for the activities within VAV and this fee is put on the water tariff, which means that the consumers pay. The office is situated in Stockholm and employs approx 15 persons. (VAV 2000)
Another of VAV’s obligations is not only to initiate but also to sponsor research and development within the field. On a voluntary basis the municipalities have contributed SEK 1.05 per person and year since the start of the research programme in 1990. As practically all municipalities are members, this generates SEK 9 million a year for applied research within the field. Several studies have been undertaken and 150 reports issued. This fee, like the membership fee, is also put on top of the water bill by the municipalities, which means that the consumers or end users of the facilities finance the research and development that is needed (VA-Forsk 2003).

On an international level VAV promotes the dissemination of Swedish know-how by means of Swedish Water Development Ltd (SWD). This company, which is owned by the Swedish water utilities and VAV and was set up in 1996, has already carried out several projects in for example Russia, Poland and Lithuania.

More recently the association changed its name to Swedish Water (Svenskt Vatten). They also changed the name of their journal to Svenskt Vatten. The new name is an effort to promote the water sector as an important environmental actor and to strengthen the identity of the association towards decision makers, media and the public. (Lannerstadt 2002)
Indicative data on water and sewage utilities

Water supply

Sweden has slightly over 2000 publicly owned water works, 10 percent of which are based on the withdrawal of surface water. These large works serve 51 percent of the population. Some seven percent of the works withdraw their water from artificial groundwater and these works serve 23 percent of the consumers. The groundwater-based smaller systems (more than 1 700 in number) serve the remaining 26 percent. (VAV 2000). Water production amounts to 953 million m3 a year with a total specific water consumption of 347 litres/person and day with 200 l/pxd for domestic use. (SWD 2002). This value is quite high compared to many other countries.
There are a total of 7.7 million customers, close to 90 percent of the total population. The average specific water consumption (total production per consumers) is some 330 litres per person and day. Of this, a little less than 200 litres are used in households. The remaining 130 litres are used in production, industries and for use in official premises, and also includes leakage on the distribution network. This leakage represents on average 20 percent of the water produced. The consumption in households may be apportioned as follows: 10 litres for drinking and food, 40 for flushing the WC, 40 for dish-washing, 30 for laundry, 70 for personal hygiene and 10 litres per person and day for other uses. Since the mid-1970s a decline in specific water consumption has been noticed.
Drinking water is classified as food and thus the water works are run like a food production unit. It is possible to produce a good quality drinking water from surface water as well as from groundwater. Groundwater has several advantages compared to surface water due to lower temperature and smaller contents of unwanted organic substances and bacteria. Yet, groundwater resources are not enough to supply the whole country. Therefore, the trend is to try to implement artificial infiltration and thus gain the advantages of groundwater and at the same time minimize the use of chemicals in water production.

Sewage treatment

Sweden has just over 2000 publicly owned sewage treatment plants. The works treat sanitary sewage, stormwater from combined systems, drainage and infiltrated water. The access volumes of water contributed mean that the plants treat almost double the volume of drinking water produced. This means an incoming flow of almost 1.5 cubic km. All the 7.7 million people living in urban areas are connected to a sewage plant. Sweden started the implementation of wastewater treatment early and the most intensive period for construction was the 1960s and 1970s. Today, plants with biological/chemical and nitrogen removal serve 36 percent of the connected population, biological/ chemical plants serve 58 percent and biological only or chemical only plants serve the remaining population.

This investment in building plants has led to a decrease in pollution load on the receiving

water. The load is at present down to the level we had at the beginning of the last century.

Sweden may have the most far-reaching effluent standards in the world for treated wastewater. Figure 4 shows the evolution of municipal wastewater treatment since the 1960s.
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Figure 4. Evolution of municipal wastewater treatment in Sweden, 1965-2000 (Naturvårsverket 2003).

Licences are expressed as concentration in the residual water entering the receiving water. Emission standards are not used to any great extent. Typical limit values are for organic matter (BOD7) 10-15, phosphorus 0.2-0.5 and nitrogen 10-20 expressed in mg per litre. The treatment plants produce 230 000 tons of sludge annually expressed as dry solids. This sludge contains 6 000 tons of phosphorus, which could be used as fertilisers on farmland. The amount of phosphorus may be sufficient to supply up to eight percent of the arable land. However, a never-ending debate is in progress whereby the risks of contaminating the soil are disputed. Even though Sweden does have very rigid standards far beyond the corresponding EU directive, only 30 percent of the sludge is used in agriculture.

A current trend is towards minimising the use of chemicals in wastewater treatment by implementing biological purification methods. As regards sludge management, methods of separating out the phosphorus contents are being tested. (VAV 2000)

In recent years the problems of eutrophication in the seawater off Central and Southern Sweden have prompted stricter stipulations concerning nitrogen removal at major treatment plants on the coast between the Norwegian border and the Stockholm Archipelago. Altogether nearly three fourths of municipal wastewater discharged from the coasts of Sweden in 2000 underwent special nitrogen removal (Fig. 5).
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Fig. 5. Treatment of municipal wastewater in 2000 in Sweden (Naturvardsverket 2003).

Water infrastructure

The total length of the water mains is 67 000 km which corresponds to 8.8 meters per connected person. These figures do not include the private house connections. If these were to be included the figure would double. The material of water mains is 55 percent cast iron, 19 percent PVC, 14 percent PE and the rest other materials. PE is the dominating material in new pipes.

The total length of the sewers amounts to 92 000 km, of which 32 000 for stormwater sewers. This gives an average of 12 metres per connected person. The figures here, as well as those for water mains, do not include house connections. The material of sewers is 80 percent concrete, 13 percent PVC, 3 percent PE and the rest other materials.

As may be seen above, Sweden is well equipped regarding the technical facilities needed for running a comprehensive service for water supply and wastewater services. However, running costs show an increasing trend. A measure of the need for renewal of, for instance, water mains and sewers may be illustrated by the figures for their theoretical renewal intervals, i.e. 225 and 310 years respectively. It must, though, be remembered that most of the pipes are of a low age. Half the length has been constructed during the past 35 years, and is not due for retrofitting for many years. One development within the field is that no-dig methods are becoming more common for rehabilitation of the networks. As of today, 25 percent of the lengths attended to are using these methods.

As it is very costly to rebuild the old combined system, new methods for overcoming the shortcomings of this system are being implemented. Detention in and off the system and in ponds and local infiltration are much in use. Real time control of the systems makes it easier to operate the treatment plant in an optimal way. In this context, mathematical models are tested on-line. (VAV 2000)

6
Financing, water rates and sewerage charges
Costs and tariffs

In 1999, the total costs for running the publicly owned facilities in Sweden were SEK 14.1 billion (that time SEK1 = USD 0.11) including an additional VAT charge of 25 percent. Out of this cost, 42 percent may be referred to the production and distribution of drinking water and 58 percent to the collection and treatment of sewage. The value of all the assets may be estimated at SEK 500 billion, of which 350 billion or 70 percent is for the infrastructure, i.e. the pipe network.

Connection fees

All customers who want to be connected to water and wastewater services must pay a connection fee, the size of which is decided by each local authority. The fee may be calculated in many different ways, but it is common to include, on top of a basic tariff, fees for connection points for water, wastewater and stormwater as well as for land area or apartment area. In 1999, the connection fees amounted to SEK 71 000 as a median for all the municipalities. The least expensive municipality had a fee of SEK 10 000 whilst the most expensive one charged SEK 126 000. The larger municipalities normally charge a higher connection fee. (VAV 2000)
Rates for managing water supply and wastewater
Water supply and wastewater management rates normally incorporate two components: a basic price per year and a current price per cubic metre of water consumed. The calculated average current price for a distributed cubic metre is SEK 14.1 including VAT. A basic rate of an extra SEK 9.5 including VAT, when calculated for a family using 200 cubic meters a year, must be added. So altogether the typical price will be SEK 23.6 per cubic metre including VAT. The cost, however, varies between different municipalities, the most expensive charging about three times the rate of the least expensive.

A current trend is that smaller municipalities tend to raise their charges. The total rates may be calculated for a single-family house where the consumption of water and thus the production of wastewater is 200 cubic metres a year. A family in Sweden pays on average SEK 4 200 per year. The rates in the least expensive municipality are less than SEK 2 000 whilst the most expensive charge more than SEK 7 000. The rates for water supply and sanitation have been fairly stable over the past 15 years. Apart from the VAT, see above, that was introduced in 1990 the costs have remained practically unchanged if the effects of inflation are discounted.

Coverage of costs by means of tariffs

The tariffs cover on average 99 percent of the total costs of operation and capital. The remaining one percent is put on the local authority, i.e. municipal tax. All the large municipalities cover all their costs by means of tariffs. Two thirds of municipalities cover the full cost by tariffs. To facilitate a fair fee, practically all consumers have water meters. The total number of water meters is 1.5 million. As water supply and sanitation operations cover their own costs, the activities may be claimed to be self-reliant. Yet, Swedish law stipulates that water utilities are not allowed to make a profit and then invest it in another public utility, such as libraries. If you make a profit one year, you must show in your investment plans how you are going to use the money in the future. (VAV 2000) This was one of the key reasons that after making such a profit and having been sentenced by the court, the Stockholm water was incorporated in 1990 (Westman 2003). 

7
Specific factors in the national context
In the future there will probably be a large variety of solutions for the water and wastewater services. Many local systems with interface to the central system may be developed from the research that is now in progress. The present central system will still be serving most of the population in already existing urban areas. New methods, however, such as the separation of urine, may well have a future in new developments and in suburbs undergoing reconstruction, according to VAV (2000).

In water production and wastewater treatment, new methods for biological treatment are being tested and may well be a major issue in the future, thereby minimising the use of chemicals. Today a large number of water pipes in houses are made of copper. This causes release of copper that is harmful to the user as well as to the sludge. Research has indicated that stainless steel may be an alternative. The sludge issue must be solved. The general goal is to reuse contents of nutrients, especially phosphorus. This may be done in several ways. The easiest way is through land application, but if so the quality must be approved by all parties concerned. A second way is to incinerate it and extract the phosphorus out of the ashes. A third way is to extract the phosphorus directly out of the sludge. Several of the latter methods are being tested such as, for example, hydrolysis.

In stormwater management, the trend is to use more open solutions such as dams and ponds instead of conveying the water in pipes. Keeping the stormwater above ground also adds to the aesthetic values.

The tendency is to use IT-solutions in all possible applications. This minimises the number of personnel and optimises the use of what has already been built. Plants and networks may then be run in a coordinated way.

In 2002 altogether 38 municipalities had their water and sewage services in the form of company. Two of these municipalities had entirely or partly private ownership of water utilities. In Karlskoga the municipality (51 %) and the Finnish energy company Fortum (49 %) jointly own and operate the water and sewage services. In 2001 Norrköping municipality sold their multi-utility company to Sydkraft AB (Eon subsidiary), the only Swedish example of exclusive private ownership of water supply and sewage disposal services.

Besides a well developed market with sub-contractors supporting the municipal owners also a minor number of pure management contracts exist. One of these is managed by Vivendi Environment Ltd, the sole presence of multinational operation in the Swedish water sector.

Most municipalities since many years experience a strained economy. Liberalisation of the energy sector during the last century opened up possibilities for the municipalities to strengthen their financial situation by selling their energy assets. In both Karlskoga and Norrköping the water supply and sewage disposal services were part of the energy dominated multi utility companies sold by the municipalities to the private sector. (Lannerstad 2002)
In Sweden there is and for many years has been an extensive co-operation between the municipalities and private consultant-, service- or construction companies. Many professionals today working as e.g. chief engineers have earlier worked as consultants in private companies and vice versa. A large part of the services and materials needed to operate the municipal facilities are put out to tender on the private market. Most of these contracts are short term contracts with renewal once a year or every second year. On average around two thirds of services and goods are bought on the competitive private market. (Lannerstad 2002)

In agreement with the consensus among the majority of local politicians and water professionals the Swedish Water and Wastewater Association at a seminar in autumn 2002 supported their members with information of how to establish municipal cooperation – regional or municipality-municipality. (Lannerstad 2002)

One of the latest phenomena in the Swedish water sector is regionalisation: supramunicipal cooperation in various forms. Recently a review of the experiences and trends was written by Odevall (2003). Roslags Vatten Ab is an interesting recent case: they own the four companies, which further own their own utilities and design on their own tariffs. In wanted, such a company can be easily dismantled.
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Relevant actors, role and characteristics
The various Acts in combination with strong municipalities, by law guaranteed local self‑government, have resulted in a long tradition of water supply and sewage disposal as part of the local administration. 

Direct control and supervision of water supply and waste water treatment is done on municipal level. Drinking water- , environment- and health regulations are all under the control of the Municipal Committees for Environment and Health. In case of private ownership of water and sewage facilities (one in Sweden) the municipality can appoint a so called “Supervisor” to inspect operation and accounts to assure the citizens, according to the Public Water and Wastewater Plant Act (WWA), good quality water at prime cost (Lannerstad 2002).
Even if the entrance of private companies into the traditionally municipally owned water sector hardly is discussed in the public debate it has clearly been noticed by the present Social Democratic Government. In March 2002 the Government ordered, in perspective of recent development, an investigation of how to redraft the WWA. The Government states in particular in the directions that it is a public task to provide water supply and sewage disposal services. The investigator should thus, among other issues, especially focus on finding legal measures to avoid further privatisation of the traditionally municipal water sector (Lannerstad 2002).
Present legislation includes no laws forbidding private ownership and/or operation of public water and sewage facilities. The Municipality Act and the Public Water and Wastewater Plant Act (WWA) do, however, clearly state that profit making from ownership of public water services is illegal. It is the owner himself, public or private, who decides if he wants to sell the WS and SD services to a new owner, private or public. A possible change of municipal ownership is accordingly decided by the politicians constituting the local government council (Lannerstad 2002). 

From a privatisation perspective there is on a national and ideological level a general difference between the different parties in Sweden. Conservatives, the Christian Democratic Party, the Liberals, the Centre Party and are in favour of more private initiatives and Social Democrats, the Left Party (former communist party) and the Green Party are against. 

On a local level the different parties do, however, not always act according to the national general debate concerning privatisation. In Stockholm the Conservatives (till recently dominating the ruling majority) have clearly stated that they consider WS and SD services basic infrastructure of vital importance for the society and these facilities therefore must stay in public ownership. The Social Democrats since long have been the ruling party in both Karlskoga and Norrköping. Even so, it is these two communities that are the only examples of privatisation of ownership in the Swedish water sector. 

In 1991 a non-Socialist majority under Conservative leadership on national level and in many municipalities pushed hard for private initiatives to increase efficiency in the public sector. This resulted in a strong polarisation between non-Socialists and Socialist parties and public employees. 

Starting with 1998 Sweden has experienced a new privatisation trend of WS & SD facilities with private ownership, PPP and a multinational management contract. The development has started a new debate among water professionals and local politicians and has also attracted national interest. A distinct difference, according to Lannerstad (2002) compared to the debate at the beginning of the 1990s is a lack of total political polarization. Interviews of several experts in February 2004 confirmed that currently all the major parties agree on that the ownership of water utilities should be kept on public hands.

9
Participation mechanisms
The WWA states that the municipalities have the overall responsibility for provision of public water supply and sewage disposal services. According to this responsibility Sweden has long tradition of WS & SD services as part of the municipal administration. The owner and Principal is the municipality. The Principle of Public Access to Official Records (offentlighetsprincipen) guarantees every citizen full access to all documents in the municipal administration and thus everything that concerns the municipal water supply and sewerage works. 

If the Principal is a limited company formal public transparency is restricted to annual reports and annual financial reports. Limited companies with public ownership are indirectly controlled by the public through the politicians that normally form the board of directors. Transparency is, however, often further increased by great openness concerning operation and management. 

The WWA §32 states that the municipality can appoint a “Supervisor” (Tillsynsman) to control proper operation and maintenance of water and sewage facilities declared “public”. The Supervisor must be granted full access to all parts of the facilities as well as to all accounts. The Supervisor is, especially if the Principal/owner is a private company, a possibility for the public/municipality to control that laws and intentions in the WWA are followed. The Supervisor reports to the municipality.

Up till now only one Supervisor has been appointed in Sweden. He is stationed in Norrköping municipality. Norrköping is the first and so far the only municipality where the local government council sold its entire water supply and sewage disposal facilities and thus “transferred” the role as Principal to a private company. (Lannerstad 2002)
Sweden has long and noted tradition of citizen's right to access to public sector documents. It also empowers a public servant to report to the press anonymously or openly about improprieties and misbehaviours in the public sector. According to Gustafsson (2001) this public right of transparency is lost with corporatisation. Also the political accountability is transferred from elected members in the municipal council to a restricted number of assigned politicians in the public company board. In addition to the good will of the MWSC, what will be left for the general public as the only source of information is the annual report to check the MWSC performance. Thus, according to Gustafsson (2001), the influence of promoting competition and commercialisation gradually leads the municipal sector away from its original role of a transparent water supply and sanitation provider and facilitator.
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