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Abstract 
Source-separation has been applied in small-scale and decentralized wastewater systems in 
Sweden for the past 25 years. The Swedish experience with source separating systems is relatively 
well documented; however, few reports have specifically studied the potential for up-scaling this 
innovation. The aim of this study is to fill this knowledge gap by assessing the status of source-
separating technologies in Sweden based on a transition theory perspective. This study uses a 
multi-level perspective to determine how ready the Swedish wastewater sector is for transitioning 
to alternative systems. Barring an unforeseen crisis within the macro-landscape or existing 
wastewater regime it seems unlikely that changes within these levels will lead to a transition to 
source separation. Instead, the initiative must come from the niche itself, exploiting institutional 
cracks in the regime and opportunities from shifting trends in the landscape. If source-separation is 
to be mainstreamed in Sweden it will need to break into markets within the wastewater 
jurisdictions. In order to do so, further knowledge needs to be developed that will overcome 
glitches with immature technologies, investigate potential risks, and clearly define system 
advantages. This may require the use of new costing perspectives that focus on holistic sustainable 
use of resources, including other nutrients than phosphorous. There is also a strong need for 
improve knowledge dissemination regarding best-practices for implementing source-separation 
technologies and supporting organisational structures. Similarly, support for entrepreneurial 
activities within the niche needs to increase, not least through strengthening social networks and 
communication platforms.  
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INTRODUCTION 
Given the global environmental crisis and resource crunch there is an increasing need to consider all 
waste products as potential resources. The paradigm shift to waste reuse has started with many 
experts calling for greater resource recovery (Guest et al., 2009; Larsen et al., 2009). At the same 
time, there are significant limitations to promoting reuse within conventional waste and wastewater 
systems at the global scale (e.g. existing infrastructure lock-in and difficulties to optimize recovery 
from systems designed with a different purpose, i.e. for reduction of water emissions of organic 
matter and nutrients from the wastewater). Source separation has been shown to be advantageous 
for contributing to food security and improving the capacity and efficiency of treatment plants 
(Borsuk et al., 2008; Cordell et al., 2011; Jönsson, 2001). However, it is often ignored or dismissed 
in urban planning processes and is not widely applied in urban settings today. 
 
Source-separation has, however, been applied outside existing wastewater jurisdictions using on-
site wastewater systems in Sweden for the past 25 years. The Swedish experience with source 
separating systems is relatively well documented, both from national synthesises (Johansson et al., 
2009; Vinnerås and Jönsson, 2013) and reports from specific cases. However, few reports have 
studied the relative strength of this innovation and its potential for integration within the existing 
urban wastewater sector.  
 
The aim of this study is thus, to fill this knowledge gap by assessing  the status of source-separating 
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technologies in Sweden based on a multi-level perspective to technology transition and identify 
where there may be “windows of opportunity” to scale-up implementation and potential 
transformation pathways for improving resource management on a larger scale in urban areas. The 
study is based on the assessment of niche cases where source-separation has been implemented 
within Swedish municipalities, a rapid assessment of the existing Swedish wastewater regime, and 
critical macro-environmental factors affecting both the niche and regime.  
 
METHODS 
This study uses a multi-level perspective (Geels, 2002) to transition theory to assess the status of 
source-separating technologies for wastewater treatment in Sweden. These systems must be 
understood as socio-technical systems in which technical infrastructure interact with users and 
organizations. Therefore, the assessment includes aspects which relate to both hardware (e.g. toilets, 
tanks, trucks) and software (e.g. organizational structure, user attitudes, regulations). Since one of 
the aims of these systems is to return nutrients to agriculture, the system boundaries are set to 
include the user interface, collection system, transportation, treatment, and reuse. The geographical 
boundaries of each system generally correspond with municipal boundaries. 
 
The multi-level perspective highlights three layers, the micro-, meso- and macro-levels of 
technological systems. The meso-level is called the regime and is represented by the existing 
dominate system of water-borne sewers within existing wastewater jurisdictions. Analysis of the 
regime brings in institutional issues (Fuenfschilling and Truffer, 2014) and certain aspects from a 
Technology Innovation System (TIS) approach (Bergek et al., 2008). The micro-level or niches 
represent areas of new development and radical innovation, in this case source-separation systems. 
The niche is assessed through applying a TIS lens to case studies of 8 Swedish municipalities with 
source-separation systems outside existing wastewater jurisdictions. The macro-level is the 
background landscape and consists of slow-changing trends which influence the other level. It is 
analysed using a STEEPLED approach (McConville et al., 2014).  
 
RESULTS 
 
Niche analysis 
The performance of source-separation wastewater systems as a technical niche in Sweden was 
assessed using a TIS methodology in a parallel study based on 8 Swedish municipalities using these 
technologies. In general, it should be noted that the niche market for source-separation in Sweden is 
on-site systems which are outside the wastewater jurisdiction. There are a few cases of functional 
systems for urine diversion within wastewater jurisdictions, but these are mainly within schools or 
“eco-villages”. The analysis assessed critical functions which affect how innovations develop 
(Bergek et al., 2008; Hekkert et al., 2007): knowledge development, entrepreneurial activities, 
legitimation, market formation, resource mobilization, and guidance of the search. Since previous 
sociotechnical studies of wastewater systems have highlighted the need for communication 
channels and participatory arenas between stakeholders (Fam and Mitchell, 2013), the function 
“development of social capital” was added to this analysis. 
 
Considering that source-separation is still in a development phase, the study found that source 
separation works moderately well within the on-site niche and that blackwater systems in general 
perform better than urine diversion. Although Sweden has been the leading country in knowledge 
production related to urine diversion, and among the top 10 countries regarding nutrient recovery 
and source separation, knowledge development is still a major barrier for up-scaling these systems. 
This is because it has ripple effects in multiple other functions. For example, a major barrier for 
urine diversion has been technical problems with the toilets which have led to a decreased level of 
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acceptance (legitimation) of the system. These technical problems are a result of immature 
technology and a function of weak knowledge development, but also inadequate entrepreneurial 
activity (e.g. a few small-size entrepreneurs) for ironing out uncertainties; these are of course 
influenced by resource mobilization and guidance of the search. Consequently, market formation 
and resource mobilization for source separating systems is weak, although not unreasonably so 
considering that these technologies have not reached a growth phase for development. There are 
few toilet models available, especially for urine diversion, and financing for infrastructure 
development has been limited. 
 
Aside from technical challenges with immature technology, all of the studied cases have struggled 
with difficulties organizing the entire system from collection to reuse. These difficulties include 
establishing logistical systems for e.g. collection and transport, but also discrepancies in policy 
interpretation in the different municipalities and division of responsibility between stakeholders. 
Establishing an effective organisational structure is also made difficult as the recycling chain 
includes many actors, and several key actors (e.g. farmers, politicians) tend to be risk adverse, thus 
creating a barrier for both acceptance (legitimation) and development of social capital. There is 
some evidence that this may be changing as social capital, legitimation and guidance of the search 
are moderately strong functions in the more recent cases. Several correspondents in the study 
suggested that strengthening the currently weak advocacy coalitions could increase social capital, 
encourage entrepreneurs and also argue for the legitimacy of source separation beyond niche 
markets.  

 
 
Figure 1. Structuration of the wastewater and sanitation regime in Sweden in 2016. Positions of the 
symbols represent the degree of institutionalization: the closer to the centre of the circle, the 
stronger its institutionalisation.  
 
Regime analysis 
Socio-technical regimes are characterized by inertia and self-stabilizing effects, thus representing 
significant barriers to the diffusion of alternative technologies (Binz and Truffer, 2009). The 
methodology used in this analysis is based on the premise that opportunities for innovation and 



4 
 

change are greatest when the existing regime is destabilized (Geels and Schot, 2007) or weakly 
institutionalized (Fuenfschilling and Truffer, 2014). Assessment of each dimension thus attempts to 
determine how stable and institutionalised it is. For example, the existence of one dominant 
organizational form would indicate that this particular dimension is highly institutionalized and thus 
has a strong resistance to change. On the other hand, a diversity of sectoral values could indicate 
tension and the potential for changing interpretations. The analysis covers six dimensions of socio-
technical regimes which have been identified by other researchers (Fuenfschilling and Truffer, 
2014; Geels, 2005): technological infrastructure, organization and financing, techno-scientific 
knowledge, user preferences & norms, sector values and legislation (Figure 1). Information to 
evaluate these dimensions was collected from a variety of sources, including national statistics, 
national policy documents, literature and expert interviews.  
 
Infrastructure. Approximately 91% of the Swedish population is connected to a municipal 
wastewater treatment plant and a majority of them (85%) are connected to large treatment plants 
serving more than 2000 person equivalents (SCB Statistics Sweden, 2014). Smaller treatment plants 
for between 25-2000 pe are estimated to treat 6% of wastewater (SCB Statistics Sweden, 2014). 
The remainder of the population is connected to on-site systems for single households or 
community systems for <5 households. Of these the most common systems are combinations of 
septic tanks and infiltration (approximately 5% of population), while around 2% of the population 
have permanent dwellings with on-site systems which source-separate urine and/or blackwater (Ek 
et al., 2011). Source-separation systems serving multiple households do exist, but are quite rare. 
Existing centralised and conventional waterborne infrastructure is thus highly institutionalized. 
Since wastewater infrastructure tends to have long service lifetimes, this creates a significant 
rigidity in the regime. 
 
Organisation and financing. Organisational structures for wastewater management in Sweden are 
closely related to infrastructure and in general are highly regulated. The Public Water Services Act 
(LAV: lag om allmänna vattentjänster in Swedish) requires that municipalities provide communal 
water and wastewater service in areas where it is needed to protect public health and/or the 
environment. In these cases the municipal council defines the area as part of the wastewater 
jurisdiction and thus it falls under the responsibility of the wastewater utility. The utility is 
responsible by law for building, operating and maintaining the communal infrastructure. Utility 
operations are required by LAV to be self-financing through user fees. The large and small 
municipal wastewater treatment plants which serve over 90% of the population are all within 
defined wastewater jurisdictions and thus subject to LAV. Wastewater utilities in Sweden are 
normally operated by the municipality or a municipal-owned company. In either case, they are 
regulated by the same legislation regarding service provision. Residents within the jurisdiction are 
required to pay the service fees and follow the utility’s requirements for water and wastewater 
installations.  
 
Outside the wastewater jurisdiction, it is the responsibility of the individual household to assure that 
they meet the requirements set in legislation for the management of water and wastewater. All 
discharge of wastewater requires a permit, thus households are required to obtain a permit from the 
municipality and regularly control that their wastewater system meets code. Correspondingly, the 
environmental authority at the municipality is required to inspect and regulate wastewater systems 
outside the jurisdiction, as well as small plants within the jurisdiction. All costs for implementation 
and operation of on-site systems are considered the responsibility of the household. However, 
municipalities have sometimes been known to subsidize upgrading of on-site systems, including 
source-separation. This has generally been done when municipalities have received money from 
county or national level for such projects. Decentralised systems where several households together 
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build and operate a wastewater treatment system is also fairly common. Legally, these community 
systems have the same obligations as individual households to meet legislative requirements and 
obtain a discharge permit. However, the management organisations of these community systems 
can differ depending on how the individuals involved decide to organise themselves; ranging from 
informal collaboration to formal association management.  
 
In general, organisational forms regarding centralised systems within the wastewater jurisdiction 
and individual on-site systems are highly institutionalized with legislation governing roles and 
responsibility of the actors involved. Decentralized systems with multiple households outside the 
jurisdiction are still subject to the same legislation, but there appears to be a greater flexibility for 
structuring the management organisation. In addition, decentralised systems often fall into a grey 
zone regarding the applicability of LAV and hence the municipality’s role within these systems is 
more adaptable. Several municipalities are currently exploring alternative management structures 
for areas with on-site and decentralized systems.  
 
Knowledge. Knowledge trends in the Swedish wastewater and sanitation sector were mapped based 
on an evaluation of publications produced in Sweden during the period 1995-2015 (source Scopus). 
Of course, a large amount of knowledge is found in grey literature and in Swedish reports which are 
not reflected in this study. Themes related to centralized vs decentralized treatment, source 
separation, and different sustainability factors were chosen to try to capture the diversity of 
knowledge that may be produced in the sector. These key word searches were then compared to the 
total number of publications in the sector. The majority of publications were related to technologies 
(77%). However, management (66%) and environment (60%) were also dominant trends in 
Swedish publications. Publications related to decentralized and on-site systems represented 3% and 
5% respectively for total knowledge produced. Economic and social issues were relatively common 
at 20%, respectively 15% of the publications. However, publications related to source separation 
and urine-diversion represented just 2% and 3% of publications, respectively (blackwater had even 
less). The small amount of knowledge being produced for alternative systems indicates that the 
majority of knowledge production is still related to conventional wastewater treatment processes 
and plants. However, since 2012 there has been a trend in Sweden, as well as globally, with an 
increasing number of publications related to resource and nutrient recovery. If this trend continues it 
may contribute to a destabilization this dimension of the regime. 
 
User preferences & norms. Positive user attitudes and acceptance is a prerequisite for widespread 
diffusion of technologies(Rogers, 2003). However, a major challenge for source separation systems 
is offering a competitive alternative to the regime standard of a WC. In Sweden, there is a clear 
preference for flush toilets, with approximately 99% of the population connected to a WC (SCB 
Statistics Sweden, 2014; Wallin et al., 2013). Many consider that an alternative toilet may be 
acceptable in a vacation house, but at home people want the convenience of a flush toilet (Swedish 
EPA, 1997; Wallin et al., 2013).  
 
Management of human excreta is an issue that evokes strong emotions and avoidance reactions in 
all cultures. Conventional flush-and-forget technologies have achieved widespread acceptance 
because they allow for the physical and  mental avoidance of this subject (Lienert, 2013). 
Alternatives to the standard WC system will need to provide an equivalent level of comfort, 
convenience and cleanliness if they are to gain widespread acceptance. This is predominantly an 
engineering and design challenge; however, it will need to be coupled with good arguments and 
motivators for changing user habits and preferences. Sociological research on source separation 
technologies indicates that users are surprisingly open to these new technologies, especially if they 
are well-informed of the benefits (Lienert and Larsen, 2010). Understanding the reasons for the 
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success of the WC and including users in the design process is likely the key to developing 
successful alternatives. This is exemplified in the most enduring urine diversion systems in Sweden 
which have been collectively designed, implemented and organised by the users (Fam and Mitchell, 
2013). 
 
Sector values. Assessment of dominant values in the Swedish wastewater sector was done based on 
analysis of policy documents from a selected number of municipalities. Municipal water and 
wastewater policies in Sweden are non-binding documents which clarify strategic choices, priority 
issues and set guidelines; thus representative documents for assessing the values driving decisions. 
A sample of 35 municipalities was chosen, representing 29% of the total Swedish population, 12% 
of total municipalities, and including municipalities from 20 of the 21 counties. The documents 
were coded in an iterative process in which stated values were streamlined and aggregated into 
common themes. Protection of health and environment are the most dominant values with all 
policies referring to one or both of these goals (83% refer to both). Sustainability (71% of policies), 
adaptation to climate change (66%), and closed-loop systems for water and nutrients (63%) are also 
popular values coming from an environmental good logic.  
 
Aside from environmental values and recycling, there are also strong values which are more 
representative of public and economic good logics which can be in conflict with environmental 
good, e.g. system reliability (66%) and resource efficiency (60%). A potential conflict also exists 
between valuing expansion of the centralized wastewater system (71%) and support for 
decentralized solutions (51%). This analysis indicates strong environmental values within the 
regime and a willingness within half of the municipalities to explore alternative options to 
centralization. However, there are also strong values driving decisions based on economic 
efficiency, risk reduction, and maintenance of existing infrastructure (60%). There appears to be 
significant tension and room for debate within regime value structures.   
 
Legislation. Swedish legislation related to wastewater management covers three generations of 
regulatory development with different focuses: health protection, environmental protection, and 
resource management (Christensen, 2015). Regulations regarding wastewater management from a 
health perspective have existed in Sweden since the 1860s with the primary aim to protect public 
health. The first environmental regulations related to wastewater came in 1942 and were strengthen 
in in environmental protection laws in 1969 which were coupled to national support for construction 
of municipal wastewater treatment plants. The current Swedish Environmental Code (EC: 
Miljöbalken in Swedish) from 1999 is a compilation of fifteen previous health and environmental 
acts, thus building on previous legislation and layering new laws in concord with the previous ones  
(Christensen, 2015). The EC also contains the first Swedish regulations requiring resource 
management, emphasizing recycling and efficient use of natural resources (EC chapter 2 §5). Since 
2006, the Swedish Environmental Protection Agency’s EC guidelines for on-site sanitation are 
based on the best-available technology (BAT) principle, instead of prescribing specific 
technologies. In parallel to the EC, sixteen National Environmental Quality Objectives were 
established in 1999.  Recirculation of natural resources (including plant nutrients) was part of these 
objectives and one of the targets stated that by 2015 at least 60% of phosphorus compounds present 
in wastewater would be recovered for use on productive land (this target was removed in 2012 
when the objectives were revised). In addition, as a member of the European Union, Sweden 
follows European Water and Wastewater Directives and the non-binding policy goals of the EU 7th 
Environment Action programme (2013) which also specifies resource management as a goal for 
2020. 
 
The requirements for resource management set in the EC are worded to be on-par with the goals set 
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for environmental and health protection with no difference in their degree of applicability. 
However, the regulations related for resource management are rarely applied today and there has 
been surprisingly little precedent related to this regulation after 17 years. The few precedents that 
exist highlight the difficulty of applying this legislation. For example, strictly speaking, recycling of 
nutrients from wastewater is not a function of the collection and treatment system, but rather of the 
fact that a farmer uses them in agriculture to replace other fertilizers. However, there is a Catch-22 
moment in the regulation where on one hand the courts have ruled that a municipality cannot make 
demands for, e.g. source-separating systems, if there is no recipient for the collected nutrients, while 
on the other hand a farmer cannot legally be forced to use a product (e.g. source-separated urine) 
that is not available on the market. Municipalities are thus in the difficult position where they must 
manage a waste, but control neither the production stage (household toilet) nor the recycling stage 
(farmer). An additional complication is that source-separated wastewater fractions are classified as 
household solid waste and thus the responsibility of the municipal waste management department 
(often separate from the municipal wastewater department). This separation of legal responsibilities 
makes organisation of the service chain difficult. On the other hand, the Planning and Building Act 
(2010) gives municipalities the ability to single-handedly decide on the spatial planning and 
infrastructure development in the local situation, but this is hardly ever used to enable closed-loop 
approaches for wastewater systems. 
 
In general, Swedish wastewater legislation can be seen as highly institutionalized, particularly with 
regards to health and environmental standards. However, the legislative system has been built up 
over more than 150 years in different legislatives based on the needs of society at the time. As a 
result, there is a certain lack of coordination between laws, resulting in gaps, overlaps and 
sometimes contradictions. In particular, legislation related to resource management is relatively new 
and untested in the courts. While there are significant challenges to ironing out gaps, precedent and 
contradiction in this third generation of legislation, there are also still, after 17 years, opportunities 
for new interpretations.  
 
Table 1. STEEPLED factors with the potential to impact on technology transitions in the Swedish 
wastewater sector. Factors in bold are judged to be most likely opportunities (green) or threats (red). 
Social Technological Economic Environmental 
Changing environmental 
awareness  

Innovation at WWTPs Economic recession  Environmental 
disasters  

Dietary trends  
(e.g. meat consumption) 

Innovation in source 
separation technologies 

Fertilizer shortage  Deteriorated agricultural 
conditions 

Waste handling practice, 
e.g. separation  

Parallel innovations in 
other sectors 

Tax/subsidy policies  Impacts of nutrient 
emissions  

Media influence  Purchasing power Water shortage 
Political Legal Ethical Demographic 
Internal conflicts  Fertilizer regulations Precautionary 

principle  
Urbanisation  

Knowledge bias of 
decision-makers  

Stricter pollution 
legislation  

Sustainability ethic Local population growth 

International agreements Green procurement  Increasing immigration 
Time frame of politicians    
 
Landscape analysis 
The landscape level is defined by a diverse set of macro-environmental factors such as, energy 
prices, economic growth, conflicts, demographic trends, politics, cultural and normative values, 
environmental conditions, etc. In this framework, mapping of this macro-level will be aided by use 
of a STEEPLED analysis (originally known as PEST analysis). It covers Social, Technological, 
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Economic, Environmental, Political, Legal, Ethical and Demographic factors that can influence the 
socio-technical regimes and niches. The list is derived from previous studies (Larsen et al., 2010; 
McConville et al., 2014) and adapted to the Swedish context based on the combined experiences of 
the authors. 
 
A number landscape factors represent potential opportunities for source separation to grow. 
Environmental awareness is already quite high in Sweden which does not seem to have created 
more space for the niche. A recent survey found that 100% of Swedes feel that protecting the 
environment is personally important for them (European Commission, 2014). However, changes in 
how individuals understand environmental impacts and their own role as consumers can change and 
potentially drive alternative system choices. For example, mainstreaming of the circular economy 
movement might have this affect. Knowledge dissemination channels such as formal media and 
other ITC actors will play a crucial role here. In addition, innovations in source-separation 
technologies, e.g. vacuum systems, methods for concentrating fertilizers, would support the niche. 
Similar to environmental awareness, fertilizer shortages and the phosphorous crisis of 2008-2009 
did not provide the expected boast to source separation. Again, however, this could change if the 
shortage is of longer duration or in relationship to other nutrients that are less easily extracted from 
mixed wastewater, such as nitrogen (N) or potassium (K). Stricter pollution and climate legislation, 
including reduced emissions of pharmaceuticals and pathogens, and perhaps coupled with 
tax/subsidy incentives could also support the niche. For example, taxes on high-energy processes 
like N-fixation or increased N-removal requirements could make source-separation economically 
competitive. The strong urbanisation trend and accompanying housing shortage in Sweden also 
creates opportunities for innovation in new building stock; and several cities are currently 
experimenting with urban source separation (Stockholm, Helsingborg). 
 
Several landscape factors also represent threats to the expansion of source separation. For example, 
competing innovations which efficiently recover nutrients from WWTPs would reduce the need for 
source separation (this is already the case for P-recovery). Economic recessions or environmental 
disasters can lead to lack of funding for environmental projects or funds redirected to other needs. 
For example, flooding will likely distract resources away from sanitation in order to assure e.g. 
drinking water quality and protect existing infrastructure. Existing fertilizer regulations also pose 
barriers to up-scaling source separation, e.g. current EU regulations forbid the use of human excreta 
in organic farming which limits markets for reuse products. Similarly, ethical precautionary 
principles and risk aversion from key actors in closing the loop impede the spread of such 
technologies. For example, in spite of quality assurance large parts of the food industry in Sweden 
refuses to acceptance reuse from certified products, such as treated blackwater.  
  
DISCUSSION 
While source separation works moderately well within on-site niche markets outside of wastewater 
jurisdictions in Sweden, there may be significant challenges mainstreaming these technologies for 
use within wastewater jurisdictions. It is estimated that there are 700,000 on-site wastewater 
systems in Sweden and that 30% of these are vacation homes (Ek et al., 2011). Although this is not 
an insignificant market, especially considering the export potential to billions of on-site sanitation 
users around the world, it is a limited market compared to centralized systems. If source-separation 
is to be mainstreamed in Sweden it will need to break into markets within the wastewater 
jurisdictions. In order to do so, further knowledge needs to be developed that will overcome glitches 
with immature technologies, investigate potential risks, and clearly define system advantages. This 
may require the use of new costing perspectives that focus on holistic sustainable use of resources, 
including water and other nutrients than phosphorous, and taking into account global issues such as 
planetary boundaries (Steffen et al., 2015). Increased water scarcity due to climate change may well 
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support such costing models. This knowledge can then be used to establish guidelines, norms and 
standards, as well as clarify the legislative structures that can support such a transition. There is also 
a strong need for improve knowledge dissemination regarding best-practices for implementing 
source-separation technologies and supporting organisational structures, both outside and within 
wastewater jurisdictions. Source separation can offer more flexibility in the extension of communal 
wastewater services, something that many municipalities are now looking for in high-density rural 
areas where LAV requires municipal service provision; but this requires clarifying new 
organisational models. Similarly, support for entrepreneurial activities within the niche needs to 
increase, not least through strengthening social networks and communication platforms.  
 
At the regime level the dominance of centralized wastewater treatment plants is support by the 
strong institutionalization of infrastructure, organizational structures, legislation, and user 
preferences. The strong degree of institutionalization in this system makes it resistant to change. 
These findings are in line with previous research (Wallin et al., 2013) and perhaps unsurprising 
considering that the WC has been the dominant technology in urban Sweden for nearly a hundred 
years. An exception here is on-site and decentralized systems where the regime is less rigid. There 
is also more variance in sectoral values and types of knowledge produced. These dimensions 
indicate potential tension within the sector about primary aim of the sector (e.g. public vs. 
environmental good) and a diversity of problem-solving approaches. In addition, the issue of 
resource management, both as a value and a legal obligation, is very weakly institutionalized and 
subject to interpretation. This analysis would therefore suggest that key opportunities for 
mainstreaming the niche lay in exploiting these weak points in the regime – that is alternative 
organisational structures (e.g. decentralization) and changing values regarding resource 
management, efficiency and recycling. However, this will need to be done using technology that 
provides equivalent user convenience to the standard WC. Given good arguments for change people 
are willing to be environmentally friendly if it is not too complicated, too time-consuming, or too 
expensive (Lienert and Larsen, 2010).  
 
The landscape level does not appear to be applying strong pressure to the regime; however, there 
are a number of factors that may, if current trends continue, create pressure for change, e.g. 
increasing public environmental awareness; fertilizers shortages; stricter environmental regulations 
and incentives, especially regarding medical residues, other micro-pollutants and pathogens; and 
urbanisation. Many growing municipalities want to build in attractive areas near sensitive 
waterways, but water and wastewater services must first be improved. Thus economic growth and 
expanding urban areas can push municipalities to try innovative solutions. However, based on the 
strength of the current regime, it is deemed unlikely that any of these factors alone will push regime 
actors to quickly adopt source-separation. However, they are issues that niche actors could use to 
craft messages that would support expansion of the niche.  
 
Barring an unforeseen crisis within the landscape or existing wastewater regime it seems unlikely 
that changes within these levels will lead to a transition to source separation. Instead, the initiative 
must come from the niche itself, exploiting institutional cracks in the regime and opportunities from 
shifting trends in the landscape. This paper has highlighted opportunities to strengthen the niche 
from within and advocacy arenas (trigger points) for potential expansion of source-separation 
within the regime. 
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