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a  b  s  t  r  a  c  t

Two  historical  case  studies  are  examined  which  address  the  role  of
public  policy  with  respect  to  an  important  socio-technical  transi-
tion  of the  first  half  of  the  20th  century  from  a Swedish  perspective,
with  clear  implications  for  the environment  and  sustainability:  the
expansion  of centralized  public  water  and  sewer  systems  (WSS).
This  was  carried  out  in  the  presence  of  significant  government
intervention  in  terms  of both  financial,  legislative  and  consulta-
tive means,  and  involved  changing  norms  about  health  and  welfare
in  the  Swedish  society.  The  analysis  indicates  that  the  cocktail  of
diverse  governmental  initiatives  seems  to  have  worked  in  favour
for  the  socio-technical  transition,  and  that  this  was  in  large  due  to
the  way  government  made  the  transition-related  uncertainties  and
costs  move  from  the  local  to  the  regional  and  national  level.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

Approaches to socio-technical transitions have been criticized for being overly functionalistic
and for treating transformation as a monolithic process neglecting important differences in context
(Berkhout et al., 2004). An extended database of historical transitions, which moreover is requested
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in the transition literature (e.g., Van der Brugge et al., 2005; Geels, 2002), can help highlight such dif-
ferences. This article is essentially an attempt to contribute to this database with partly new historical
facts on socio-technical transition. Approaches to socio-technical transitions have furthermore been
argued to “tend to be too descriptive and structural, leaving room for greater analysis of agency as a
means to more informed, deliberative and effective processes of regime transformation” (Smith et al.,
2005: 1492). An emerging question is also the possible and appropriate role of governments in socio-
technical transitions (Greenwood, 2012; Smith et al., 2005; Shove and Walker, 2007; Meadowcroft,
2007; Voß et al., 2009; Alkemade et al., 2011; Ashford and Hall, 2011; Van den Bergh et al., 2011). This
article addresses this issue at a general level by highlighting how national government and policy can
effectively facilitate socio-technical transition.

The article’s two case studies illustrate an important socio-technical transition of the first half
of the 20th century from a Swedish perspective, with clear implications for the environment and
sustainability: the largely nationally driven expansion of centralized public water and sewer sys-
tems (WSS), with focus on the local level of system implementation and on key implications
of national interventions. Over the first half of the 20th century, especially from the 1930s to
the 1950s, WSS  replaced the old well and cesspool technology in large parts of rural Sweden in
the presence of significant national intervention in terms of financial, legislative and consultative
means, as well as changing norms and values about health and welfare in Swedish society. The
intervention resulted from a long-standing national policy based on a hygienic movement widely
encouraged in Swedish society, as well as from a situation where WSS  came to occupy a central
position in the build-up of Sweden’s social welfare system. A key feature of these welfare-building
efforts was the incorporation of rural Sweden into the welfare society, and a significant propor-
tion of the national intervention was directed towards enabling widespread WSS  expansion in rural
areas.

1.1. Choice of case studies and questions of interest to the analysis

With a multiple case-study research design the aim is to contribute insights from contrasting
cases of local WSS  establishment processes in northern Sweden, one completed at the turn of the
20th century in the city of Luleå, i.e., before the national intervention to facilitate WSS  began.
The other process was completed in the 1940s and 1950s in the central village of Rånbyn in
the rural municipality Råneå,1 by which time the national intervention was  fully developed. By
mutually contrasting the earliest development stages of the WSS  establishment in the central
parts of the two communities, this case-based analysis can shed light on how national govern-
ment and policy may  facilitate socio-technical transition from the view of the local level of system
implementation.

Luleå and Råneå are situated relatively close to each other, only 20 km apart on the coast of the
county of Norrbotten, Sweden. They thus share local geographic/climatologic conditions; the pipe-
bound character of infrastructural systems in general and of WSS  in particular makes local physical
conditions critical as the pipes stretch like veins in the ground through soil that can freeze in winter
and require hydrological preconditions at both “ends”. The two cases furthermore represent typical
examples of communities getting “WSS-alized” in their respective period; medium-sized Swedish
towns around 1900 and rural communities in the 1940s/1950s.

The same type of source material has been used for both case studies, i.e., primarily minutes
(including attachments) from the local governing bodies of the two  communities (for further refer-
ences, see Söderholm, 2012). The case studies thus unveil some new historical facts at the micro-level
of socio-technical transition. The case studies are however also based on secondary sources from
Swedish history of technology and social history. The local/micro perspective of system implemen-
tation adopted in the investigation differs from many other case studies in the transition literature
(Geels, 2005, 2006; Correlje and Verbong, 2004; Belz, 2004; Van der Brugge et al., 2005) since it is
not in the character of systems analysis to adopt a micro perspective. We  argue, however, that the

1 Today Luleå and Råneå have a common municipal administration.
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database of historical transitions advantageously may  consist of more examples of transitions from
the local view of implementation since obviously this is a central way to observe important differences
between transformation processes.

Along with Geels (2006) we consider the transition in focus for the present case studies as a regime
transformation rather than a niche-driven substitution, where the transformation took place over
a long time period and was driven by adjustments in regulative, normative and cognitive aspects
rather than by technology. The main purpose of the case studies is, however, not to test the con-
ceptual perspective of regime transformation (Geels, 2006), but to analyze the changing norms,
values, regulation and policy at the national level and their key impacts on the local level of sys-
tem implementation. This is achieved by contrasting the two  local WSS  establishment processes,
one completed before the formation of a national intervention facilitating WSS  and one completed
after.

As mentioned above, it has been argued that approaches to socio-technical transitions tend to pay
too little attention to the analysis of agency, such as by governments, as a means to more informed,
deliberative and effective processes of regime transformation (e.g., Smith et al., 2005; Greenwood,
2012). In the Strategic Niche Management literature, governments provide initial protection for
emerging technologies. Kemp et al. (1998) suggest that local governments are best positioned to
engage in local affairs, such as the management of actor networks, whereas regional and national
governments can co-sponsor and help upgrade successful experiments through financial support
and changes in the regulatory framework. Regional and national governments are also in the best
position to make sure there is a broad social learning process, where support is given to a portfo-
lio of niche projects and technologies are broadly evaluated as project knowledge is spread (Kemp
et al., 1998). When it comes to the key process of network formation in Strategic Niche Manage-
ment, public authorities can help create and articulate a vision of where society should be heading
and in this way help coordinate the strategies of technology developers, investors, regulators and
users.

If the visions are to have a major impact they must however be accompanied by policy meas-
ures (Kemp et al., 1998). Transition Management theorists also emphasize the need for coordination
between local, regional and national levels and governments are understood to have a potentially
coordinative role in facilitating transitions (Kemp et al., 2007). Rather than conceptually test Strate-
gic Niche Management and Transition Management, the intention of the case studies is to analyze,
based on what the scholarly literature states about the role of governments in socio-technical transi-
tions, by which means, as in by which types of policy measures, national governments can facilitate
socio-technical transition. Moreover, what are the implications from the national intervention on the
local level of system implementation? We  believe that this case study approach is a fruitful way,
not only to observe important differences between transformation processes, but also to extend the
understanding of agency in approaches to socio-technical transition. And in an extension, case studies
like the ones presented here may  also be of use for future theory building (Eisenhardt and Graebner,
2007).

Previous historical literature reveals examples of national WSS  facilitating intervention in, for
instance, the U.S. in the 1930s and 1940s in terms of New Deal grants and loan programmes and to some
degree legislation, where the transition preferably comprised smaller communities and expanded
metropolitan areas (see in particular Melosi, 2000; Tarr et al., 1992). This literature has, however, not
delved deeply into key implications from the national intervention on the local level of system imple-
mentation. In the following we will identify a number of policy tools, from legal rules to the build-up
of knowledge and engineering competence which facilitated a widespread implementation of WSS
in rural Sweden from the 1930s to the 1950s. The analysis indicates that this was  largely due to the
fact that the policy approach moved the transition-related uncertainties and costs (Rosenberg, 1994;
Arthur, 1989) from the local to the regional and national level. We  also highlight how at the same time
this contributed to the lock-in or path dependency of WSS, something which often represents a critical
problem in the context of sustainability-oriented socio-technical transitions (Ashford and Hall, 2011).
Finally, the analysis highlights how different policy goals (e.g., “higher employment rates”, “improved
health” and “the inclusion of rural Sweden in Swedish welfare society”) were used in conjunction to
promote the expansion of WSS.
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1.2. Outline of article

Section 2 below illustrates the WSS  establishment process in Luleå at the turn of the 20th cen-
tury. This is followed, in Section 3, by an overview of the growth of WSS-facilitating governmental
initiatives in Sweden over the first half of the 20th century in terms of financial, legislative and con-
sultative means. Section 4 illustrates the WSS  establishment process in Råneå in the 1940s and 1950s.
In concluding Section 5 of the article, central implications of the governmental initiatives on the local
WSS  establishment process will be discussed by contrasting the two historical cases. Some general
lessons for present-day socio-technical transitions will also be drawn. When it comes to the urban
water sector of today, literature reveals a general sluggishness in transforming it from a traditional to
a sustainable urban water management system, and it suggests that this can largely be explained by
socio-institutional rather than technical barriers built up over time (Brown and Farrelly, 2009; Cettner
et al., 2012).

2. The establishment of WSS  in Luleå

From a Swedish perspective, Luleå was rather typical in terms of the time period during which WSS
was established (1904–1906). The capital Stockholm established its water and wastewater system
from the 1850s to the 1870s, which was contemporary with cities like Berlin, London and Paris. In
most other Swedish towns the establishment took place during the last two  decades of the 19th
and/or during the first decades of the 20th century.

In 1899, five years before the City Council in Luleå made the decision to invest in a WSS  it applied
for and obtained the right to a bond loan of 1.6 million SEK (about 11 million USD in today’s monetary
value) for the realization of a number of purposes, such as the establishment of a new harbour, a
city hall, a customs house, a schoolhouse and a market hall, as well as for the reorganization of the
fire and police department and an expanded power station. The biggest expense post applied for, i.e.,
550,000 SEK (about 3.8 million USD today), was earmarked however for the establishment of a WSS.
The significant investments were in large part motivated by the fact that the population of Luleå had
doubled in only a few years, reaching about 10,000 in the year 1900. A major reason for the expansion
was the increased iron ore production in the region and the ensuing increased importance of Luleå as
a shipping town.

The main tasks involved in the WSS  establishment were carried out in the local town administration
(“Drätselkammaren”) in Luleå on commission of the City Council. These tasks included obtaining the
necessary funding and property for establishing the WSS. However, one particular member of the local
building committee, the local master of town planning, Mr  Smith, assumed a particularly important
role in the planning process. He was born in Stockholm in the 1850s and trained as an architect before
he became a master of town planning in Luleå in the late 1880s and was  responsible for most of
the local expert knowledge on the WSS  issue and for reviewing and discussing suggestions by/with
consultants (see also below). These tasks were later taken over by the so-called water mains and town
planning engineer.

When the town applied for the bond loan in 1899, the City Council had already discussed the
WSS  issue for several years, especially the establishment of a centralized sewer system. The water
supply and sewer issues are, despite their basic differences, closely interrelated in that centralized
sewer systems often become a necessity as the increased amount of water through centralized water
systems means more wastewater to handle. The two  sets of pipes furthermore end up in the same
ditch which requires some coordination. In many other towns at this time, the primary WSS  driver
was the need for water to improve fire safety and hygiene, as well as the status of the town. In Luleå,
however, the sewer issue was raised in the City Council as early as the mid-1880s, when a local engineer
was assigned to set up a plan for a centralized sewer system. A corresponding plan for a centralized
water system was not set up until many years later (1898), even though the town was exposed to a
devastating fire in June 1887. A number of applications were further submitted to the City Council in
the 1880s and 1890s by individuals who wanted to construct drainpipes at shorter distances in the
centre of the town. Some of the applicants insisted that the town financed these constructions, while
others were prepared to finance them on their own (but still needed a permit to use public land). Both
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the local building committee and the harbour office in turn pleaded for a public centralized sewer
system, given the economic, technical, managerial and environmental inefficiencies that would result
from a large number of small private sewer systems compared to a public centralized system.2

The interest in the sewer part of the system should be understood in light of the geographical posi-
tion of the city centre on a peninsula in the middle of a rather large, clean river in the northernmost
part (latitude 65◦) of Sweden. While the location on a peninsula also meant a crowded and of course
worsened hygienic situation when the population doubled in the 1890s, it also implied that wherever
you were situated in the city centre, you were never more than a few minutes away from the river
where fire extinguishers could be filled up and water picked up for household needs. From documents
of the local Health committee of Luleå we learn, though, that the town experienced the (mis-)handling
of excrement and waste as severe sanitary problems. These documents testify to neglected backyards
and badly handled privy cleaning of excrement, slops and waste, which the local Health service super-
visor explained by the lack of a centralized sewer system. The harsh climate helps explain the neglected
backyards in that the cold temperatures and large amounts of snow totally concealed (both visually
and in terms of odour) excrement, slops and waste during the long winter months. However, what
was hidden under snow emerged at thaw, with large amounts of snow now turning into water.3

It took some years for the local engineer to complete a centralized sewer plan (covering the central
parts of the town), probably as a result of both the complexity of the assignment and the fact that the
building committee was heavily occupied with other investments as well (see above). However, he
managed to deliver a rather sophisticated plan in 1896 given that, as far as is known, he had no prior
experience of planning or constructing centralized sewer systems. The plan would not be decided
upon by the City Council for several more years (in 1904, see below). Its fundamental parts would,
however, remain intact.

Not until the sewer plan had been presented in 1896 was the question of establishing a centralized
water system parallel to the sewer system raised in the City Council. The water supply issue would
prove to be a tough nut to crack as scientific and technological breakthroughs at the time, within areas
such as bacteriology and drilling technology, led to a struggle between old and new perceptions in the
process of establishing WSS  in Luleå. As for the choice of consultant, a few years into the process this
would result in the replacement of an initial consultant by another, who was a known entity in the
contemporary Swedish WSS  field.4

In 1896, the city of Luleå first turned to a previously established contact, the city architect and
engineer of the Stockholm Planning Office, Otto Fröman. Some years earlier, after the devastating city
fire in 1887, he had developed a new city plan for Luleå. Fröman in turn recommended Lieutenant
Wilhelm Hansen, responsible for Stockholm WSS, who  was subsequently contacted by Luleå City
Council in the matter in the autumn of 1896. Lt. Hansen sent word from Stockholm that he accepted

2 They used arguments such as: (a) increased risks for varying and inefficient designs (following the diffusion of private
systems) such as too few street wells constructed, which in turn could obstruct a future public take-over; (b) the lack of means
for  individuals to restore the hardness of the road system after having laid down the pipes; as well as (c) the contamination of
the  beaches from a large number of small wastewater systems compared to one centralized system.

3 There are a number of public institutions that were critical for this local engagement in the WSS  issue. With the Municipal
reform  (‘Kommunalreformen’) of 1862, the municipality had become its own  legal entity with regulation and taxation power
and  with the right to obtain loans. With the Building Act (“Byggnadsstadgan”) of 1874, towns further had become obliged to
establish Building committees whereby they gained an institution which could organize and operate public building projects
such  as WSS. The Building committee was further to answer to the general state of health in town together with the Health
committee (SFS 1874: 25). Towns had to establish Health committees with the Health Care Act (‘Hälsovårdsstadgan’) of 1874.
The  local Health committees, for instance, were obliged to see to the supply of potable water and to otherwise report to the
national Medicinal Board (‘Medicinalstyrelsen’).

4 Up until the second half of the 19th century, WSS  technology was mainly transferred from Great Britain to Sweden due
to  a lack of sufficient engineering knowledge in Sweden. Domestic expertise was, however, built up during the second half of
the  19th century by above all three engineers, Fredrik Vilhelm Erik Carl Leijonancker (1819–1883), and Josef Gabriel Richert
(1828–1895) and Johan Gustaf Richert (1857–1934), father and son. These engineers were involved in a major part of the WSS
establishments in Sweden in the late 1800s, building up Swedish water and sewage system expertise in the process. Where the
pioneers of the earliest system establishments had been forced to seek prototypes abroad, there was, for instance, a temporary
master position in water conduit, sewage and water power issues to be found at the Royal Institute of Technology (KTH) in
Stockholm from 1898. The position, which was held by Johan G. Richert, became incorporated in the first professorship in water
construction in 1903 (Isgård, 1998; Bjur, 1988).
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the proposal. The local master of town planning, Mr  Smith, shortly thereafter in a letter to Hansen
suggested that the Lule River, at a spot just beyond the outermost point of the peninsula on which the
central town was situated, ought to be appropriate as water supply. Hansen was  not satisfied with the
idea however, as he found an imminent risk that the river was, or soon would be, polluted at that spot
by wastewater from the north and west parts of the town, and at in-current (from the Gulf of Bothnia),
from other parts of the town as well. Were there not instead, Hansen wondered, some “underground
water-carrying strata” close to the town centre?

Mr  Smith, however, reiterated his opinion in a following letter to Hansen, and asserted that it
is “natural” to use the “perchance most water-rich and clean river in Sweden” as water supply, as
it passed just by the town, “this never-ending source”. Furthermore, he did not know of any major
underground water-carrying strata nearby. As far as the quality of the water in the town’s existing
wells was concerned, he enclosed a statement by Paul Hellström at the “Chemical plant-biological
institution” in Luleå, which stated that from a chemical standpoint it was well exceeded by the quality
of the river water. Hansen, however, continued to advice against the use of the river near the town as
a water supply as:

“one nowadays considers sewage water from human dwellings to be of greatest danger [for the
suitability of drinking-water], also in much diluted condition, [as] a single bacterium [has been
shown to] act as seed of disease”.

On the statement by Hellström, Hanson in turn replied that “of course” it is of little use in these
matters, as a bacteriological in contrast to chemical examination “clearly” would confirm the contam-
ination of the river water. He concluded by suggesting that drilling tests for underground water ought
to be arranged, and further pointed out the advantages of underground water over surface water; it did
not need to be filtrated, it was not exposed to external contamination and it had an even temperature
over the year.

A few months later, drilling tests for underground water were carried out in the centre and out-
skirts of the town under the command of one of Hansen’s assistants. A sufficiently ample deposit
was only found however far north of the town. As it would mean a large investment for the town to
lead water from a deposit that far away, and there was reluctance to give up the river alternative,
the City Council was not content with the result. Thus, Hellström, at the “Chemical plant-biological
institution”, was again assigned but this time to do a year-long bacteriological examination of the river
water.

Hellström’s investigation, which was finished in the early autumn of 1899, showed that the river
water was of particularly good quality most of the time, both chemically as well as from a bacteriolog-
ical standpoint. Waste from the town did however contaminate the actual steam-furrow at thaw and
ice-opening. According to Hellström, this, together with an increased salt content in the harbour dur-
ing winter, implied that river water if used as water supply should be taken from a point far north of the
town. The findings of Hellström probably help explain why  the City Council at this time seems to have
given up on the idea of using the nearby river as water supply. Hansen’s rather expensive suggestion
to use underground water from far north of the town probably did not appear to be a good alternative
either. For this reason, the City Council engaged yet another consultant for the establishment of Luleå
WSS, namely engineer Johan Gustaf Richert.

Richert was just finishing a project in Sweden’s second largest city, Gothenburg, when he was
engaged by Luleå. In Gothenburg he collaborated with German hydrologists, and used streams of
underground water supplied by surface water by artificial infiltration from the Gotha River (Göta
älv). This method had been developed in Germany and was thus imported to Sweden by Richert,
and implemented for the first time in Gothenburg in 1898. Richert suggested that the same method
should also be used in Luleå, with the water to be taken from a bay north up the river, not far from
the underground deposit found by Hansen’s assistant. At this spot the river water would be artificially
infiltrated through the riverbank and thereafter hauled through drilled wells. With such a procedure,
Richert pointed out, water would be gained that was “absolutely free from every contamination from
the sewage water of the town and at the same time independent of the saltiness from the Gulf of
Bothnia”. Richert thus in a way came to unite the two  former water supply alternatives, i.e., the use of
river water versus underground water.
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Illustrator 1. Ditches are dug along the street “Kungsgatan” in central Luleå for Luleå WSS  in 1905 (Luleå municipality picture
archive).

The realization of Richert’s plan implied considerable investments for the town, not least in terms
of leading the water that far and in having to haul it up from wells. Richert pointed out, though, that
the more common method, i.e., to purify river water in artificial basins and thereby avoid the wells,
was not really an option in this case as the basins would have to be covered due to the harsh climate.
In addition, the water temperature would not be as constant or the purification as effective as would
be the case if his plan was pursued. Considering the potential of situating the water supply closer to
town, Richert in turn referred to the maximum filter speed formulated by the bacteriologist Robert
Koch and established that such a situation would indeed demand far-reaching precautions considering
filtration.

A couple of additional, albeit unsuccessful, drilling tests for underground water on the peninsula
of the central town were carried out (in the summer of 1901) to examine whether it was  possible to
conduct artificial infiltration at a shorter distance from town. Ultimately, in September 1904, the City
Council made the formal decision to construct a WSS  in line with Richert’s suggestions (Illustrator 1).

Richert also came up with a plan for a centralized sewer system, which in its fundamentals was
well in line with the original plan by the local engineer Forsgren. For the system to comply with
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“the technological and sanitary demands of the future” and given that Luleå owned “the prerequisites
to become a large and well-developed city”, Richert also suggested the plan to be prepared so that
pump stations and intercepting pipes could be installed, “when required”, at the two outflow mouths,
where wastewater could be conveyed when needed to reach further dilution. The question is if any
other Swedish WSS  consultant at this time would have thought of constructing intercepting pipes for
preventive purposes. This was still very uncommon at the turn of the 20th century; normally little
attention was paid to the wastewater coming out of the WSS. Richert would, however, only a few
years after his engagement in Luleå come to act as expert in connection with the construction of
intercepting pipes in Stockholm to improve the ever-worsening pollution of the watercourses of the
Swedish capital.

In the autumn of 1906, two years after it was decided in the City Council, a WSS  with water supply
and artificial infiltration at a bay north of the town and a “high reservoir” in a hill in between were
established in Luleå. The system was dimensioned for a population of about 15,000 (in 1906 the
population was about 10,000). Richert suggested that the water consumption either ought to be free
of charge or, until consumption reached 40 l per person and day, covered by a charge calculated on
the rateable value of the house property so that “the desired sanitary output of the water distribution
system would be obtained”.

3. WSS-facilitating governmental initiatives in Sweden, 1900–1950

Luleå WSS  was established just before the beginning of a long-term national intervention in terms
of financial, legislative and consultative means for the purpose of enabling a widespread WSS  expan-
sion in Sweden, especially in rural areas. We  shall now take a closer look at the composition of this
intervention. This historical expose is important since it sheds light on important changes over time,
and thus of the different circumstances under which the establishment of WSS  in Råneå would later
take place.

The physical growth of WSS  (in terms of total pipe-length) was extensive in Sweden over the first
half of the 20th century; total pipe length increased from about 3500 km in 1900 to about 10,000 km
in 1944. Thereafter it increased even more intensively until the 1980s (Isgård et al., 1987: 10 and 17).
Along with the physical growth the social components of the WSS  grew equally fast, not only in terms
of the number of users but also when it came to new WSS-facilitating governmental initiatives. Central
motives behind these were a nascent conservation and hygiene movement advocating the human right
to and need (for health purposes) for safe water. Within this societal philosophy WSS  was  regarded
as the obvious solution. This is a bit paradoxical given that a key explanation behind this movement
was the increasing wastewater pollution of Swedish watercourses from the increased use of WCs  in
urban areas in the early 1900s; as late as the mid-1930s, only 11 out of 111 Swedish cities treated its
wastewater (Isgård, 1998: 56). In addition, industrial emissions also increased. Hence, water pollution
became increasingly troublesome over the first half of the 20th century, especially in nearby towns,
with dying fish and generally contaminated water supplies and public beaches. Nevertheless, the
hygiene movement became widely rooted in society and the WSS  expansion came to occupy a central
position in the building of social welfare Sweden. In practice, this was  expressed through increased
national funding of the WSS  expansion and by a series of national institutions and organizations
otherwise supportive of the system. A key feature of these welfare-building efforts was the further
inclusion of rural Sweden into Swedish welfare society, which explains why an important part of the
national intervention was directed towards enabling a widespread expansion of WSS  in rural areas.

From the early 1930s, national funding in the form of relief work was  issued by the National
Unemployment Commission (Arbetslöshetskommissionen) and later by the National Department of
Labour Market (Arbetsmarknadsverket, AMS). Water and sewage works constituted a central part
of the national relief works and could represent as much as 90–100% of the total construction costs
(Petrelius, 1950: 50). The work was typically conducted in smaller communities in rural areas and was
motivated by: (a) hygienic concerns; (b) the smaller communities’ general lack of necessary technical
knowledge; and (c) the fact that water and sewage works often could be carried out in stages, and thus
parallel to the typically varied requirements for occupation of the unemployed in the countryside due
to seasonal work (Leimar, 1990).
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Due to the hygienic benefits ascribed to the WSS, and as part of the growth of the Swedish social wel-
fare system, national funding for up to 75% of construction costs were distributed, from the mid-1940s
and onwards, by a specially established Water and sewage office (assisted by 12 district engineers) of
the national Civil Engineering Board (Väg och Vattenbyggnadsverket, VoV) (Petrelius, 1950: 50). Alto-
gether a fairly small number of individuals worked with WSS  at AMS  and the Water and sewage office
of VoV, and in this way they came to monitor and largely control but also assist (through specialist
knowledge) the expansion at the local level. These people decided on the choice of technical consul-
tants and project plans, and any significant changes to those plans. Furthermore, the local authorities
were obliged to report to either AMS  or VoV every month during the construction process, includ-
ing statements on expenditures. The representatives of AMS  and VoV in turn conducted compulsory
inspections at the construction sites.

In the early 1940s, the most remotely situated and scattered settlements of the Swedish coun-
tryside were still left out of public funding of WSS. This was  highlighted by two  Swedish members
of Parliament who introduced a bill in the Second chamber of the Swedish Parliament in 1940, stat-
ing that the unfavourable treatment in this matter has led to a “forced and in many aspects fateful
escape” from the scattered settlements to towns and other densely settled areas (Bill No. 32, 1940, in
the Second chamber of the Swedish Parliament). In June 1941, the bill resulted in the appointment,
by the Swedish government, of an investigation of the water supply and sewage conditions of the
countryside. An engineer of the private consulting bureau VBB,5 Ingemar Gullström, was  appointed
general expert, secretary and responsible for the technical parts of the investigation. The investigation
was managed by the Home Ownership Board (Egnahemsstyrelsen) in cooperation with the National
Institute for Public Health (Statens institut för folkhälsan) and was completed in the summer of 1941.
The investigation covered the water supply and sewage conditions in 26 municipalities evenly scat-
tered over the Swedish countryside (the municipality of Råneå constituted number 26 on the list), and
the investigation concluded that the situation in the countryside was particularly bad. The number of
properties in need of significant improvements was estimated at approximately 440,000.6

Already several decades earlier (as early as the 1910s) but also parallel to the extensive public
funding, new legislation came into force which legally reinforced the WSS, turned it into a central
component of the duties of the municipalities and generally consolidated it as the Swedish water and
sewage strategy.7 Furthermore, when the water pollution problem from industrial wastewater and

5 The Swedish consulting expertise on centralized water and sewer systems was  concentrated to a rather small number of
firms over the 20th century. The (for a long time) largest consulting firm (large even by international standards), VBB, grew
from  about 50 technicians in 1920 to 70 engineers in 1945 and to over 300 in 1970. Some of the engineers engaged by VBB
over the first half of the 20th century became nationally leading water engineers; these include Victor Jansa, Claes Fisherström
and  Ingemar Gullström (Isgård et al., 1987). Also employed from the beginning was  Nils Westerberg, who published early
textbooks in the field, such as Om vattenledningar (On Water Mains, 1916; this was a textbook for a generation of Swedish
water technicians and for one thing introduced the American quick filter to Sweden and Avloppsledningar (Sewer Lines, 1919).

6 Egnahemsstyrelsen (1942). Eventually, in 1948, the Announcement on home ownership loans and improvement loans
(‘Kungörelsen om egnahemslån och förbättringslån’, Sveriges riksdag 1948: 56, see also Petrelius, 1950) stipulated that the
Home  Ownership Board was to grant subsidies (amounting up to 80%) and issue loans for construction or improvements to
water  and sewage works for individual properties.

7 The Law on real property in the city (Lag om fastighetsbildning i stad, 1917) stated that property should be developed
taking  road and water transport systems into account, and the Act on expropriation (Lag om expropriation, 1917) stated that
property may  be claimed by expropriation to provide a city with water or to prevent pollution of water mains. Moreover, the
WSS  was legally reinforced by the Act on the right to lay water mains for household consumption over the land of others (Lag
om  rätt att över annans mark framdraga ledning för vatten till husbehovsförbrukning, 1918), and, not least, the Building Act
and  Building regulations of 1947. The latter explicitly stated that particular attention must be paid to the water and sewage
issue,  and furthermore, that dense settlements should be prevented from arising in areas which with regards to, for instance,
water and sewage issues may  be considered unsuitable for such development. There were also the Health Care Acts of 1919 and
1958, respectively (SFS 1919: 566 and SFS 1958: 663). In the Health Care Act of 1919, the tasks of the local health committees
were expanded relative to the previous Health Care Act, and they were now to work for the (preferably public) establishment of
WSS  in densely populated areas. There is also the Water Act of 1941 (Vattenlagen, section 8: 5–7), stating that the construction
or  alteration of roads, railways, tramways, etc. should take the present, or in future expected, needs of pipes through the
road,  etc. into account. Yet another section in the Water Act of 1941 (section 8: 9–16) focuses on compulsory participation
in  sewer systems, where a community or a property had the right to require: (a) connection to the sewer system of a nearby
community/property; and (b) that a nearby community/property became connected to one’s own sewer system.
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sewage had become extensive in the 1930s and 1940s, legislation went into effect which supported
the system expansion by contributing to a reduction of the risks for humans and nature from use of the
system. Thus, with the Act on the supervision of rivers, lakes and other bodies of water (Lag om tillsyn
över vattendrag, sjöar och andra vattenområden, 1942), an inspection department of the Fisheries
Board (Fiskeristyrelsens tillsynsavdelning) was  established to monitor conditions from fishing, nature
and health points of view. If the Fisheries Board found that industrial wastewater or sewage water
caused inconvenience of any significance through pollution, it would in the first instance advise and
counsel regarding appropriate action, and if this was deemed insufficient, call for an examination of
the matter in the County Administrative Board or the Water Court.8

4. The establishment of WSS  in Rånbyn

In the 1950s, i.e., half a century after a WSS  had been established in central Luleå, a WSS  was
established in the central community of Rånbyn within Råneå municipality (included in Luleå munic-
ipality in 1969). Rånbyn is situated about 20 km north of Luleå. In a Swedish encyclopaedia from 1955
(svenskuppslagsbok.se/online) we read that Rånbyn, situated at the lower reaches of the Råne River
had just over 1000 inhabitants at the time. Rånbyn further had a courthouse, a middle school, a phar-
macy and a provincial medical centre, as well as hosting the county’s central office for the trainable
mentally deficient. As for industrial activities, there were a couple of shoe factories, a tannery, a water
mill, a brick mill and some fishing. The community also housed several small sawmills and carpentry.

As with Luleå, it took about 15 years from the time the WSS  issue was  first raised in the governing
bodies of the municipality until the first stage of a system was  established in the early 1950s. Fur-
thermore, in Rånbyn too the initial primary interest was in constructing a centralized sewer system.
Likewise, the water supply issue was also relatively challenging in the Rånbyn case, although, impor-
tantly, for different reasons than in Luleå. We  will nevertheless learn that despite these similarities,
there were more differences than common factors between the two establishment processes.

When the sewer issue first was raised within the municipal authorities of Råneå during the late
1930s, it was handled by the local Unemployment Committee (Arbetslöshetskommittén). As a provin-
cial municipality, Råneå had neither a town administration nor a building committee; the latter did
not become mandatory in every Swedish municipality until the Building Act of 1947. The reason why
the issue was handled by the Unemployment Committee can, however, ultimately be explained by
the fact that the National Unemployment Commission, from the early 1930s, issued national funding
of WSS  in the form of relief works. The WSS  issue would be administered by the local Unemployment
Committee up to 1947, when a special water and sewer committee, with three commissioners, would
be formed instead.

The local Unemployment Committee pointed out to the Parish council that there were good
prospects for the municipality to receive 90% national funding for a local WSS. And in a first step,
in the winter of 1938/39, the committee investigated the costs for an appropriate person or firm to
prepare a proposal for a WSS  in Rånbyn. For this reason committee member Bröms contacted the road
engineer9 in Norrbotten County, Captain A. Volff, as well as engineer Holger Örnberg of the consul-
ting firm Allmänna ingenjörsbyrån (AIB, “General Engineering Bureau”). Both noted that several other
smaller communities in the region were about to draw up WSS  proposals. The road engineer in turn
recommended the consulting firm VBB; he was  already in contact with the firm concerning several

8 Other examples include the Regulation for the control of tapped water (Förordningen om kontroll av vatten-ledningsvatten,
1941), which stated that the water origin from a public WSS  and used for drinking, cooking or other comparable purposes
from hygienic point of view, should undergo frequent testing and examination. The ordinance provided detailed prescriptions
about  how the survey should be conducted, the quality of the water source and cleaning procedures. In the announcement
of  the preliminary investigation regarding actions against water pollution (Kungörelse om förprövning rörande åtgärder till
motverkande av vattenförorening, No. 684, 1946) it was also made clear that for sewers intended for more than 100 households,
barracks, hotels or comparable institutions calculated for 300 people, the Fisheries Board and its inspection department were
to  be notified.

9 The Road engineer position was established at Swedish county councils in 1930, when the government gave the Civil
Engineering Board a supervisory and management responsibility for the entire road maintenance in Sweden.
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other small communities in the area. He further pointed out that engineer Jansa, VBB, would soon visit
the region (from Stockholm) in such a matter, and argued that it might be appropriate for Råneå to
pursue a proposal then. According to engineer Örnberg, AIB was also employed with such proposed
works in several small communities in the immediate area and could therefore at any time provide
the necessary information to the authorities of Råneå.

A WSS  proposal for Rånbyn would not however be developed for several years, despite repeated
propositions in the Parish council by committee member Bröms in the spring of 1939. This was  prob-
ably mainly because the issue was not yet prioritized in the Parish council, and reference was  also
made to the still incomplete construction plan of the community.

A few months later, the military mobilization due to the eruption of the Second World War  con-
tributed to military personnel drilling a pipe well 21 m deep in a moor, Tallheden, in the outskirts of
Rånbyn. In addition to military purposes the well was used as water supply for a nursing home and
some private homes nearby. Since this thus opened up a possible and convenient solution for Råneå
municipality of the vital water supply issue – the groundwater in the nearby moor could turn out to
be a sufficient water source for the entire community of Rånbyn – the municipal authorities, probably
in consultation with engineer Jansa at VBB, in 1941 chose to hire a firm for the drilling of a second pipe
well 150 m north of the existing one. The well was  drilled to 36.4 m depth at the point where hard rock
was encountered. The municipal authorities also bought the land where the new drilling was carried
out, most likely with the vision that the moor contained sufficient amounts of ground water.

The municipal authorities, however, did not yet prioritize hiring a consultant to prepare a full WSS
proposal for Rånbyn. This is partly explained by the national investigation, parallel to the drilling
activities, of the water supply and sewage conditions of the Swedish countryside, conducted by the
Home Ownership Board and the National Institute for Public Health under the leadership of Ingemar
Gullström (see above). The investigation involved ocular surveys in at least one of Råneå municipal-
ity’s more densely populated communities, Gunnarsbyn, on the possibility to construct a WSS  there.
In 1943, the Parish council of Råneå sent a request to Gullström to conduct such surveys also on other
communities in the municipality, including Rånbyn. Gullström, however, responded that there cur-
rently was no funding for this, but that “maybe” further investigations might be relevant later where
Råneå municipality “should have a good chance” to be represented by “a few villages”.

Gullström’s reply appears to have been what finally got the municipal authorities of Råneå to apply
for national funding from AMS  and to eventually hire a consultant – VBB – to compile a full proposal
for a WSS  in Rånbyn. At this point the Civil Engineering Board, however, notified that it considered it
unlikely that Tallheden could provide an adequate water supply.

VBB delivered a complete WSS  proposal for the central parts of Rånbyn in only two  months, i.e., in
late February 1945. The project was divided into two  phases and the Parish council decided to enter
into agreements with the affected landowners regarding the right to lay pipes over their lands. It
would still take nearly five years before work on the first phase was  completely finished, by an actor
other than VBB.

About a year after VBB had delivered its proposal, a couple of public actors outside the direct
governing bodies of Råneå came forward and highlighted the need for the project to take place soon.
First, Råneå Housewives Association (Råneå Husmodersförening) gathered 255 signatures on a petition
on the need for the water and sewer project “to be implemented soon”. Secondly, the Råneå Health
board urged the Parish council to take all necessary steps for the fastest possible implementation.
Possibly as a result of these requests, in September 1946 the Parish council unanimously decided to
apply for the highest possible national funding for the project, this time at VoV. The local governing
bodies had now learnt that it was possible to have VoV’s regional subdivision, the Harbour Works
of Upper Norrland (Hamnarbetena i övre Norrland10), perform the work. Therefore, while applying
for funding from VoV, the Parish council also applied for the work to be performed by the Harbour

10 Channels and harbours were initially an important part of the Civil Engineering Board’s (founded in 1841) activities and
until  1946, there were regional organizations, so-called Harbour works, responsible for the harbour operations in five, geo-
graphically distributed districts across Sweden, including Upper Norrland. They operated under the Board’s Harbour Agency,
whose activities were transferred to the Maritime Authority from its formation in 1956 (e-mail communication with Jan-Olof
Montelius, Sweden’s Road Museum, 21 November 2011).
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Works. VoV approved this and only a few weeks later the Harbour Works marked out the route for
the first phase of construction. However, already at the end of 1946, the Harbour Works (in Upper
Norrland as well as elsewhere) ceased operating. As a consequence the Parish council in March 1947
instead applied to another regional public institution, the Road Administration of Norrbotten County
(Vägförvaltningen i Norrbottens län, established in 1944), to perform the work during the following
winter, which was approved.

The first phase of the construction activities commenced in February 1948, and continued until
October 1949. When the construction work had been going on for only a few months, the Road
Administration announced that it no longer could be responsible for “the rational and economic per-
formance of the WSS  project in Råneå due to both its implementation during winter and because of the
County Labour Board’s (Länsarbetsnämnden, established in 1940) designation of workforce”. From the
Luleå case study we already know that the harsh climate of Norrbotten constituted a major challenge
for projects of this nature. The statement of the Road Administration, however, also testifies that it
considered it a major problem that another new agency assigned workforce to the project.

Regardless of the Road Administration’s complaints, the Parish council soon applied for additional
public funding at VoV for the first expansion phase, as well as for the Road Administration to also
implement the second phase of construction work. At this stage, the local authorities in Rånbyn made
their first “major” financial investment in the project (a 25-year repayment loan of SEK 150,000, about
400,000 USD today), to cover the costs exceeding national funds.

In the summer of 1948, the municipal authorities of Råneå were contacted by the inspection depart-
ment of the Fisheries Board. The Board found that the county’s “probably finest playground for coast
whitefish” was  situated below the main drain of Rånbyn’s WSS. For this reason it was, in the first place
“with regard to fishing, but also from a sanitary and general satisfaction point of view”, “particularly
urgent that an effective mechanical treatment of wastewater was  achieved”. The Board suggested that
a so-called Emscher well be constructed on the main line, just before the mouth of the river, with a
capacity equal to the estimated connection of users to the grid for the next ten years. This request was
accepted by the local authorities.

The Road Administration carried out the first construction phase, which was  inspected by VoV in
October 1949. The consulting firm AIB had then already carried out field work and designed a complete
proposal for an extension of the project. The expanded grid was expected to serve 1200 individuals
with an estimated water consumption of 150 l per person and day. Through the completion of Phase
I, about 400 individuals were connected. Phase II was estimated to be completed after three years.
However, in 1952 only a total of 850 individuals had been connected to the grid.

The Road Administration also carried out a first part of Phase II with the help of national funding
granted by AMS. This construction work was inspected by VoV representatives in October 1950, and
represented the final involvement of the Road Administration in the construction work of Rånbyn WSS.
For the continued construction work during the first half of the 1950s, AIB instead took on the overall
responsibility, mainly using funds granted on several occasions by AMS. Local authorities, however,
also took out several additional loans to fund the WSS  expansion, and in 1954 the greater part of
Rånbyn was connected to the grid. The northern part of the community and an island district in the
Råne River were the last to get connected, and only after the District Engineer for water and sewage
in Norrbotten County emphasized the need for this (Illustrator 2).

During the first construction phase, the local authorities established a special technical committee
to deal with all construction works to which the local authorities had committed themselves. In par-
allel, a Road and Water Works Department was established and a civil engineer was hired to lead the
department. At this time the local authorities in Råneå had the intention to continue the WSS  expan-
sion with in-house competence, for which reason a large amount of mechanical equipment, such as an
excavator and a construction crane, was purchased during the summer and fall of 1949. After only a
month of service (in January 1950), however, the civil engineer, for reasons unknown, chose to resign.
As pointed out above, the local authorities instead chose to engage AIB for the continued WSS  expan-
sion and the Road and Water Works Department in Råneå did not mobilize its envisioned central role
yet for some years. It also took a while for the technical committee to become active; the committee
did not take over the management and decision-making in all matters concerning the WSS  expansion
until the fall of 1952.
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Illustrator 2. Ditches are dug for WSS  in Råneå in the 1950s (Luleå municipality picture archive).

How then did the extremely vital water supply issue develop? As shown above, in late 1944 VoV
announced that the municipality had to conduct further groundwater studies and drill new wells.
When the expansion of the first construction phase was  well underway in the spring of 1948, the
municipality as well as VoV, however, found it difficult to identify any adequate water supply within
a reasonable distance from Rånbyn. New wells had therefore not yet been implemented. VoV advised
the municipality to continue to utilize the groundwater wells in Tallheden. In order to secure future
supply, the local authorities in any event commissioned AIB to continue to investigate the issue.

In May  1949, AIB found a groundwater deposit near the village of Böle, which the firm, from tests
through a pump tube, believed would be a sufficient water supply for both Rånbyn and the village of
Böle. The Parish council commissioned AIB to construct a well and to carry out further drilling tests at
the site. Construction work was carried out during the winter and spring of 1950, and would turn out
to be heavily delayed due to the prevalence of stone which on several occasions had to be blasted.

In the end it would become clear that only barely as much water was delivered, i.e., 2 l per second, as
during previous long-term pump tests through the pump tube. Based on this information AIB instead
suggested the surface water supply of Andträsk, even further away (about 5 km north of Rånbyn),
for future needs. After the failed efforts at the groundwater deposit at Böle, the Parish council chose
to postpone further decisions on the water supply issue, and to meanwhile utilize the groundwater
deposit at Tallheden. Two years later, in 1952, when 850 individuals already were connected to the
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grid, the local authorities of Råneå finally engaged a consulting firm, this time VBB, to compile a
proposal for a waterworks and a high reservoir at Tallheden. Thus, the local authorities had come to
the conclusion that Tallheden would still constitute a sufficient water supply after all for some years.
It would appear that this was a correct conclusion, at least until the mid-1960s. At that time AIB’s
15-year-old proposal finally was dusted off and local authorities applied for permission in the Water
Court to divert water from Andträsk for municipal needs. This water supply is still used today.

5. Concluding discussion and implications

A general conclusion which can be drawn from contrasting the two  historical cases and which
should be of value to approaches to socio-technical transitions and the possible and appropriate roles
of government in this context, is the effectiveness with which the cocktail of diverse governmental ini-
tiatives in terms of both financial, legislative and consultative means seems to have worked in favour
of the socio-technical transition. Without these combined initiatives, the goal of which was to accom-
plish a transition of the Swedish water supply and wastewater management, primarily in rural areas,
but also to achieve higher employment rates, the transition would likely not have been as extensive.
The policy goals were accompanied by policy measures in terms of: (a) financial support and changed
regulatory framework which legally reinforced the WSS  and otherwise supported the transition, e.g.,
by reducing the risks from use of the system; and (b) new monitoring and knowledge-supplying public
institutions (particularly the Water and sewage office of VoV and its district engineers) which spread
knowledge and coordinated between local, regional and national levels. Thus, although the cases illus-
trate regime transformation rather than niche-driven substitution, these results are well in line with
the Strategic Niche Management literature when it comes to what national governments are well
suited to do in support of socio-technical transition.

However, the in-depth analysis of the two historical cases also reveals implications for governmen-
tal initiatives of a more explanatory nature, i.e., about how the governmental initiatives impacted the
WSS  and its transition. One important implication is that a policy-induced socio-technical transition
will likely be difficult to accomplish without addressing simultaneously (e.g., with the implementation
of economic incentives) the need for institutional capacity (e.g., legal rules, norms of behaviour) and
the build-up of new knowledge and expertise. Two  other central implications include: (a) the displace-
ment of transition-related uncertainties and costs from the local to the regional and national level;
and (b) the parallel lock-in or path dependency of WSS. Below are first exemplifications of implication
(a) and thereafter of the interconnected implication (b).

The local risk-taking was significant in Luleå given that WSS  had never before been constructed at
such northern latitudes, at least not in Sweden. Local authorities in Luleå had to turn their eyes far
south (about 300 km)  to find other towns with WSS  to use as benchmark. Consultants with expertise
in the field were in turn located over 1000 km to the south and the local authorities of Luleå had
no previous experience with the two external consultants that were to be engaged in the matter.
Furthermore, there was no financial aid available and the local authorities were forced to take out
large loans in order to execute the projects. Given these challenges the town of Luleå had a great asset
in the local master of town planning, Mr  Smith; he represented the town in the dialogue with the
first consultant, Hansen, and was probably influential in the town’s choice to instead engage engineer
Richert. This choice in turn turned out to be very fortunate given the new scientific and technological
achievements integrated into the project by Richert. It is probably of some significance in this context
that the local master of town planning came from Stockholm and was  trained as an architect and thus
reasonably familiar with Richert’s expertise.

In the rural community Rånbyn in the municipality of Råneå, the WSS  establishment process 50
years later was  very different in character: the process was  part of a contemporary comprehensive
WSS  expansion in the region as well as throughout all of rural Sweden where a great deal of the risk-
taking experienced by the local authorities in the Luleå case had now moved from the hands of local
to national and regional authorities. This is not least reflected in that the WSS  issue, in the Rånbyn
case, initially was in the hands of the local public Unemployment Committee, which had no economic
or planning liability. For a long time the issue was not prioritized by the governing Parish council
and when it was prioritized, the focus was mainly on the funding aspects of the project and on the



K. Söderholm / Environmental Innovation and Societal Transitions 7 (2013) 37– 52 51

prospects of financing it with national funds. This rather one-sided focus tended to delay the launch
of the project. However, when finally, in 1945, it was time to present a proposal for a WSS  in Rånbyn,
the consulting firm VBB could deliver this within a few months.

The firms that were to be consulted in the project, VBB and AIB, were engaged in a large number
of similar projects in the area due to the governmental initiatives to transform the rural water supply
and wastewater management. They thus had great access to readily available knowledge about appro-
priate system design under similar local conditions where in some situations it ought to have been
natural to reuse plans and drawings from one location to another. In addition to fostering knowledge
development in private consulting firms in this way, governmental initiatives very much involved the
knowledge development within national organizations, such as within the water and sewage office of
VoV as well as within a number of public organizations at regional/district level. This public knowl-
edge development included not only technical aspects but also broader, more long-term and societal
aspects of the transition.11 Initially, the local authorities in Rånbyn benefitted greatly from this devel-
opment, and thus did not have to engage in the costly and risky activity of acquiring that knowledge
themselves. However, from a longer perspective, this tended to delay the development of a local WSS
management: the local Road and Water Works Department and the technical committee in Råneå
municipality did not get underway until both a first and second phase of the construction process
were completed and hundreds already were connected to the grid. What does it mean for a local sys-
tem management that does not build up its system knowledge from constructing the system? How
well prepared is it, e.g., for managing future transformation needs?

It is reasonable to assume that this displacement of transition-related uncertainties and costs from
local to regional and national levels, and the parallel displacement (to a significant extent) of knowl-
edge development, heavily contributed to making the WSS  locked-in or path-dependent, even in the
midst of its transformation. With the Water and sewage office’s extensive control over the nationally
funded WSS  expansion and a rather small number of consulting firms designing the proposals to be
approved by the Office, it is reasonable to assume that it was  natural for consultants not to make
overly innovative proposals. In the 1960s and 1970s, national funding12 was instead directed towards
high-grade purification works. This funding implied further locking-in effects on the WSS  in the sense
that the funds (in combination with overly optimistic population growth projections) implied the con-
struction of large and expensive purification works, generally resulting in extensive excess capacity.
This in turn led to an extended centralization of water and sewer systems since every new investment
in a surplus capacity purification work was only comparable to the costs for the transfer sewers to the
central village and for increased energy use for pumping. When transfer pipes were put down, it was
advantageous to also put down water pipes (Drangert and Löwgren, 2005). Also, it may  be assumed
that a self-sustaining system culture inevitably was  formed among the actors of the growing number,
many of them public, of WSS-supporting organizations and institutions over the 20th century, i.e., a
culture involving an agreed idea of the proper design and operation of the system which contributed
to making the WSS  path-dependent. This is suggested in literature dealing with the general sluggish-
ness in transforming the urban water sector of today from a traditional to a sustainable urban water
management system, i.e., that the sluggishness largely can be explained by socio-institutional barriers
built up over time (Brown and Farrelly, 2009; Cettner et al., 2012).

A final general lesson when it comes to large-scale transitions like this is how the transition probably
was facilitated by the fact that the Swedish government used different policy goals and measures in
conjunction to promote the transition. Governments wishing to facilitate socio-technical transitions
should, however, benefit from being conscious of the parallel locking-in risk when transition-related
risks, costs and knowledge development are concentrated, and also of its (often) own  historically
determined part in this context.

11 Thus, the involvement of the District Engineer for water and sewage in country of Norrbotten contributed the connec-
tion  (to the grid) of areas in Rånbyn which local authorities at this stage otherwise would not have prioritized. Furthermore,
the  involvement of the inspection department of the Fishery Board contributed to the reduction of the environmental risks
associated with the investment, something which in the Luleå case was the responsibility of the private consultant Richert.

12 National funds for purification works came to an end in the late 1970s with the so-called Government bill of savings
(1978/79: 95).
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