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PREFACE 
The idea of a business model for blue-green compensation to reduce risks 
for urban flooding was presented at the Climate KIC ideation day in Helsinki 
in February 2018. An award resulted in this pre-study with the purpose 
to present the idea to key stakeholders and to formulate the idea with an 
initial business canvas model and preliminary validation. The Säveå river 
catchment area in the county of Västra Götaland in western Sweden was 
selected as the test area and a selection of stakeholders within this area 
were interviewed during March-May 2018. The interviews and compilation of 
the report were carried out by Västra Götaland Region/Västarvet and COWI 
AB. The pre-study is carried out under the platform LAB190. We would 
like to thank all the stakeholders who took the time to discuss the idea and 
a special thanks to Zeno Winkels at Climate KIC, for arranging so that we 
could come to the Netherlands and to people at Hoogheemraadschap 
Delfland and TU Delft for sharing their experiences.
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Climate change will result in more intense precipitation in Sweden, which is 
expected to have increasingly severe impacts for cities and towns located 
downstream in catchment areas. If there would be recurring major floods, 
similar to the 2008 flood event in Gothenburg, what hazards would it present 
today and in a future scenario of climate change? The aim of this report is to 
review a financial marketplace as part of a business model for upstream water 
retention and flood risk management.

EXECUTIVE SUMMARY

The risks in the downstream City of Gothenburg in 
Sweden are in general perceived to technical control, 
through the construction of more resilient river and sea 
defences such as grey infrastructure. Technical solutions 
are however typically costly and sometimes questionable 
as some of the flooding could be prevented with the help 
of more cost-efficient nature-based solutions. 

The need to minimize the risks of flooding through 
increased capacity to retain water in the landscape is 
widely acknowledged. Landowners, both private and 
public, can do this, for example, by creating nature-based 
solutions that also create several other benefits, providing 
more efficacious solutions. This pre-study proposes 
a business model where downstream landowners, 
such as a municipality, compensates or pays upstream 
landowners to maximize the water retention potential. 

Delaying the water upstream through various approaches 
has several benefits. Added solutions higher up in the 
landscape may reduce extreme flows downstream. 
Such measures can be small, simple and cheap, but the 
effects can be important in terms of other relevant goals 
in the society. This means that surface runoff and water 
peaks are reduced with less erosion and less sediment 
and nutrient movements. Achieving more steady water 

streams through nature-based solution can provide 
benefits, such as keeping the groundwater basins 
well stocked, with the purpose to avoid problems with 
drought in warmer weather. Increased storage of water 
in the landscape also benefits biodiversity, water quality, 
recreation as well as farming and agroforestry activities.

Today there are several ways of being compensated 
for water retention by applying for national funds. 
However, none of these comprises the complexity of 
inter-municipality and multi-stakeholder cooperation and 
the pre-study therefore investigates the possibilities of 
developing such a business model through a financial 
marketplace. We believe such cooperation is of 
importance since resources spent on grey infrastructure 
could instead be spent on blue-green solutions upstream.
 
About ten interviews were carried out with key 
stakeholders in the project area of the Säveå river 
catchment reaching the ocean in the city of Gothenburg. 
They show a great interest in this approach and support 
a further development. We therefore recommend further 
studies focusing on the feasibility of implementing the 
proposed model as well as its applicability in other 
regional and social contexts.

Photo: A. M. Nilsson
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One challenge is that measures in one area (upstream) 
will have an effect in another area (downstream) and 
often these entail different actors, such as different 
landowners, municipalities or private actors that normally 
do not communicate or cooperate with each other. 
This project therefore aims to build a new business 
model to create a financial and collaborative platform 
for nature-based solutions in upstream areas that lead 
to reduced downstream flooding. The model is a way to 
create new partnerships between private, public and civil 
stakeholders in flood retention and is in line with Västra 
Götaland Region’s development agenda. In order for the 
financing model to work, analyses are needed to settle the 
economic benefits for the partners, i.e., what the profit will 
be on the investment and how this is shared. There is a 
lot of research based on cost-benefit analyses, but these 
have in this field so far been more theoretically oriented 
and not focused on flooding risks. Models to use this in 
practice therefore need to be developed. 

The pre-study is looking at parts of the Säveå river 
catchment area, which leads into the larger river Göta Älv 
and in to the centre of Gothenburg. The selected area is 
a model area for the collaborative and financial platform 
with the aim to spread or inspire solutions in other areas in 
Europe with similar challenges of flooding. 

The pre-study is funded by Climate KIC ideation fund. 
The outcome is a pre-study to test the idea with key 
stakeholders and to formulate the idea with an initial 
business canvas model and preliminary validation.

The report is divided into seven parts: 
 › PART 1 summarises the flooding risks, effects and 

measures in the project area; 
 › PART 2 highlights blue-green solutions to reduce the 

risks of flooding; 
 › PART 3 highlights the relevance of the model to the 

sustainability goals and EU directives; 
 › PART 4 address the benefits and challenges of blue-

green solutions for flooding; 
 › PART 5 looks at funding opportunities and other 

approaches; 
 › PART 6 summarises the stakeholders relevant for the 

project; and 
 › PART 7 outlines the business model according to a 

canvas model followed by conclusion and next step. 

The result is a first draft model of how a collaborative and 
financial marketplace for retaining precipitation can be 
organized and funded.

Climate change is likely to be associated with an increased risk of severe flooding in 
low-lying coastal areas and the return time of severe flooding events is likely to be 
significantly reduced. The measures adopted to address flooding risks are generally 
in the form of technical solutions, as is the case in the low-lying city Gothenburg in 
Sweden. A reverse effect of creating more hard surface areas on e.g. river edges 
together with today’s densification and expansion of cities, entails a further increased 
risk of flooding. Nature-based solutions – dams, wetlands and other  
blue-green structures – are important complements to the grey infrastructure and 
needs more attention in efficacious planning flood protection measures. Creation 
of nature-based solutions in the landscape (urban and rural) provide additional and 
effective measures to help retain the water in the landscape longer, which in turn 
reduces the risk for flooding in downstream areas.

INTRODUCTION
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1.1.   THE COUNTY OF VÄSTRA 
GÖTALAND AND THE CITY OF 
GOTHENBURG
The county of Västra Götaland in western Sweden (Figure 
1) is considered one of the areas in Sweden that will 
be the hardest hit by increased precipitation. Climate 
change will result in further increased risks for flooding 
with heavier rainfalls, increased sea and ground water 
levels and higher flows in the waterways1. This will mostly 
affect areas around lakes and streams, and in particular 
around the lake Vänern and along Göta Älv river that flows 
through the county.

The City of Gothenburg, which is the second largest city 
in Sweden, is located in the county of Västra Götaland. 
Gothenburg is the most flood-sensitive city in Sweden 
being located at the lowest point of the river of Göta Älv, 
next to the sea and built on former swampland. Large 
areas in Gothenburg and surrounding areas are prone to 
flooding and several extreme floods have occurred the last 
20 years with severe and costly damages. In e.g. 2008, 
SOS Alarm system’s switch board broke down causing 
serious disturbances due to flooding. 

The experienced and future potential damages are 
emphasised mainly due to current existing water retention 
methods being under-dimensioned and that more and 
more surfaces are asphalted, retaining the rainwater on 
the surface. Moreover, the landscape’s ability to retain 
water additionally decreases when wetlands are reduced. 
Over the last century, about 25% of Sweden’s wetlands 
have disappeared due to ditching, lake abatement and 
cultivation. In the county of Västra Götaland, nearly 70% 
of the open wetlands have disappeared since the middle 
of the 1800s (146,000 ha of 210,000 ha)2. Development 
of road and railways have also resulted in land drainage 
and reduced areas with wetlands. Overall, the green 
infrastructure for the region’s wetlands have become 
much more fragmented in recent centuries.

1.2.   STUDY AREA:  
SÄVEÅ RIVER
Säveå river is part of the larger catchment of Göta Älv 
river, which is the river that ends in the city of Gothenburg 
(Figure 2). Säveå river was selected since it is relatively 
small, compared to the total catchment of Göta Älv river, 
and therefore it was considered feasible to meet with the 
key stakeholders within the scope of this pre-study. 

Säveå river has a length of about 130 km and the 
catchment area is 1500 km2. It encompass five 
municipalities and several cities and towns3. The area has 
nature reserves, Natura 2000-areas and parts of the area 
have national interests for nature conservation, outdoor 
life and cultural environmental protection. Säveå river is 
one of 25 identified streams in Sweden with high flooding 
risks according to Swedish Civil Contingencies Agency4. 

1.  FLOODING RISKS AND   
EFFECTS IN THE STUDIED AREA

FIGURE 1. 
Study area and the county of Västra Götaland in green, Sweden

1 SMHI, 2015
2 Länsstyrelsen Västra Götalands Län, 2018
3 Cities included are Göteborg, Partille, Lerum, Alingsås, Vårgårda and Borås
4 MSB, 2018
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The city of Gothenburg assesses that the 100-year flow 
of Säveå river may affect the drinking water supply, such 
as if the flooding triggers a landslide. This will also cause 
risk to existing water supply system and water supply 
in a broader perspective. Additionally, sewage systems 
will most likely be affected. Extensive flooding of cellars 
can occur and unclean wastewater will then reach Säveå 
river with the effect of sanitary nuisance. Soil erosion will 
also affect the waste system by the difficulty in collecting 
household waste within the area. This also leads to a 
sanitation risk. 

The effect on the population depends on the areas’ 
vulnerability to flooding, which in turn depends on 
topography, infiltration capacity of the soil, water 
system’s capacity and locations of e.g. infrastructure. 
Hence, population living in these areas, work places, 
and infrastructure will be affected in various ways. 
Furthermore, polluted areas at Säveå river will be 
additionally affected by flooding with the risk to spread 
pollution to surrounding areas. Measures to stop or 
reduce these damages are difficult and costly after the 
damage has occurred. 

Photo: A. M. Nilsson Säveå river, Gamlestaden

FIGURE 2. 
The catchment area of Säveå river (Säveåprojektet, 2009).
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1.3.   CURRENT TECHNICAL 
SOLUTIONS 

Cities such as Gothenburg, which are located low in the 
catchment area and near the ocean, obviously prepare 
for high flows and elevated sea levels. These plans 
include mostly technical grey solutions with concrete 
walls, elevated quaysides and water dikes. The City of 
Gothenburg focus on two major solutions in medium 
and long term. The medium term technical solution is to 
strengthen the river edges. This measure is expected to 
take around 15 to 20 years to fully implement. The long-
term plan is to build walls in the outer river mouth. This is 
expected to take between 30 to 40 years to implement. 
The measures will cause a need to pump water from Göta 
älv river where Säveå river also has its outflow.The latter, 
longer-term solution, is the preferred option by the City. All 
proposed technical solutions are very costly and the plans 
are estimated to reach over 3 billion Euro5-6. 

Other solutions, including blue-green solutions, are 
however also discussed and a blue-green plan for water 
management needs to be developed according to the City. 
It is acknowledged by several interviewed municipalities7 
though, that the issues should be handled at a regional 
level as the problems are so severe and cross several 

borders. Currently there is little cooperation or dialogue 
about water management and flooding measures between 
the neighbouring communities except through the water 
councils and the water conservation societies (see more 
stakeholder section below). However, these have no real 
influence and no budgets to implement any measures. 

The proposed business model with wetlands upstream 
in the system in the Säveå river system is not a solution 
that eliminates these technical solutions. Lower flows, on 
the other hand, provide an opportunity to build solutions 
that are not so large and costly as with higher flows. 
Lower flows give the opportunity to install smaller pumps 
and make savings on operating costs, investments and 
maintenance.

If the system with increased water holding capacity 
throughout the Göta älv river drainage area could be 
constructed to provide a high buffering capacity when 
needed, the positive effects will also be much larger. The 
prerequisite for increased water-holding capacity in the 
landscape to have major effects, is the creation of very 
large areas of wetlands and other water-holding measures.

Photo: A. M. Nilsson and A. Ternell. Examples of technical solutions along Säveå river. Left picture; a wall to protect buildings from water in case of 
high flows in the river. Right picture; erosion protection with stones to prevent landslides and meandering. 

5 Göteborg stad, 2016
6 GP, 2017
7 Partille, Alingsås, Lerum municipalities
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While sustainable development is a prioritised target in Sweden and most 
nations, it is typically included in public policies in general terms. This is 
however rather natural, given the broadness of the concept, making it difficult 
to design a policy that provide clear guidance from such a range of aspects 
that are included. It is therefore interesting to turn to the 17 Global Sustainable 
Development Goals that the world leaders agreed on in 2015, and which the 
nations are obliged to work to fulfil8. In the column of Relevance, the proposed 
partnership model for blue-green compensation is related to the specific target 
of the sustainable development goals. It is also relevant to look towards the EU 
and the directives that govern the Members States agendas in this field, in order 
to complement the information provided on the Swedish agenda presented 
throughout this report.

2.  SUSTAINABLE 
DEVELOPMENT GOALS AND 
EU DIRECTIVES RELEVANT TO 
THE BUSINESS MODEL

8 United Nations, 2015

Photo: A. M. Nilsson
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Target 13.1 
Strengthen resilience 
and Adaptive Capacity to 
Climate Related Disasters

RELEVANCE: By creating the natural ability of the landscape to buffer 
large amounts of precipitation through wetlands and other nature-based 
solutions, the ability to adapt to extreme weather and its effects increases.

Target 13.2 
Integrate Climate Change 
Measures into Policies 
and Planning

RELEVANCE: The flooding model aims to be an integrated part of the 
policies and strategies and part of the planning in the municipalities. 
Creating a business model for managing floods will also be an incentive in a 
broader political context. 

Target 13.3 
Build Knowledge and 
Capacity to Meet Climate 
Change.

RELEVANCE: Awareness and knowledge among institutions and planners 
will increase as the model will be tested and integrated into the planning 
processes.

Target 15.1: 
Conserve and restore 
terrestrial and freshwater 
ecosystems

RELEVANCE: Although the business model primarily aims to simplify financial 
compensation to reduce major negative effects of high water flows, there are 
also several positive indirect benefits. Increasing the proportion of wetlands 
in the landscape brings great benefits to a large number of species that are 
dependent on them either for reproduction, foraging or other.

Target 15.9: 
Integrate ecosystem 
and biodiversity in 
governmental planning

RELEVANCE: In spatial planning, it is important for decision-makers to 
realize that the major ecological values that nature-based solutions add are 
of major societal interest. In the master planning, and at an early stage in 
the decision making process, it is therefore important to identify possible 
areas for restoring and building wetlands and other solutions.

Target 15a: 
Increase financial 
resources to conserve and 
sustainably use ecosystem 
and biodiversity

RELEVANCE: The possibilities of financing all climate measures through taxes 
will be difficult or impossible. Economic models or business systems could solve 
this dilemma by having the beneficiaries pay for the measures creating less 
flooding in their areas or that those who contribute to increase flooding elsewhere 
compensate for those who are affected by it, i.e. polluter pays principal.

Target 6.6 
Protect and restore  
water-related ecosystems

RELEVANCE: By restoring or creating wetlands, part of this goal is met.

2.1.   SUSTAINABLE DEVELOPMENT GOALS
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WATER 
FRAMEWORK 
DIRECTIVE9:

Achieve good ecological 
and chemical status of the 
water

RELEVANCE: Water management in Sweden is conducted under the EU 
Water Framework Directive. Resources should be coordinated to address 
weaknesses in the aquatic environment. All lakes, rivers, coastlines and 
groundwater are covered. It includes protecting plants and animal life in 
water and ensuring the availability of clean water for drinking. The goal 
is to achieve a good water status by 2027, which means both a good 
chemical status and a good ecological status. In December 2016, the 
Water Authority took a decision on a new program for 2021. This includes 
measures to achieve good water status as necessary to ensure a green 
infrastructure for water-related environments

FLOODS 
DIRECTIVE10:

Reduce negative 
consequences of flooding

RELEVANCE: Sweden follows the EU Floods directive. Flood events have 
the potential to undermine the drive towards sustainable development and 
the flood risks are increasing. The directive includes action at Community 
level to help reduce the severity of flood events and the damage caused by 
these floods. 

The Commission proposed to develop and implement a concerted EU 
Action programme on flood risk management11. It proposed that the 
Member States and the Commission shall work together to develop and 
implement a coordinated flood prevention, protection and mitigation action 
programme. This is relevant for the model as it proposes a collaborative 
platform for flood prevention. 

NITRATE 
DIRECTIVE12:

Protect the water quality 
by eliminating that nitrate 
pollute the ground and 
surface water

RELEVANCE: The Nitrates Directive forms an integral part of the Water 
Framework Directive and is one of the key instruments in the protection 
of waters against agricultural pressures. The proposed model argues for 
nature-based solutions with the benefits of reduced discharge of nitrate in 
the waterways.

2.2.   EU DIRECTIVES

9  EU Comission, 2000
10 EU Comission, 2004 
11  EU Comission, 2004
12  EU COmission, 2007

http://ec.europa.eu/environment/water/flood_risk/com.htm
http://ec.europa.eu/environment/water/flood_risk/com.htm
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3.  DIFFERENT WAYS OF WATER 
RETENTION – BLUE-GREEN 
SOLUTIONS

Blue-green solutions can minimize the risks of flooding by 
increasing the capacity to retain water in the landscape.  
Delaying the water upstream through solutions higher 
up in the landscape, reduce extreme flows downstream. 
Such measures can be small, simple and cheap, but 
the effects can be important in terms of other relevant 
goals. This means that surface runoff and water peaks 
reduce with less erosion and less sediment and nutrient 
movements. Instead, more steady water streams are 
achieved. Contributing to the national goal of keeping 

the groundwater basins well stocked, with the purpose 
to avoid problems with drought in warmer weather, is 
another benefit. Moreover, increased storing of water 
in the landscape also benefits biodiversity (see chapter 
Benefits and challenges of blue-green solutions below).  

Below is a compilation of examples of available measures 
in both rural and urban areas. 

Nature-based solutions, also called blue-green solutions, intend to restore the 
water storage potential of a particular system (soil, river, delta, etc.), in order to 
improve its potential to perform some critical functions (such as water regulation 
by filtration, nutrient sequestration, storage, chemical quality of freshwater 
control, soil formation and maintenance, assimilation and self-treatment of 
effluents, attenuation of mass flows, etc.).

3.1.   RURAL MEASURES

Wetlands
Wetland is an area of marsh, fen, peatland or water, whether natural or artificial, permanent 
or temporary. It provides water retention, biodiversity enhancement or water quality 
improvement. Many wetlands have been degraded, where restoration and management 
can involve technical and spatially measures such as clearing trees; changes in land-use 
and agricultural measures, such as adapting cultivation practices in wetland areas. They can 
improve the hydrological regime of degraded wetlands and generally enhance habitat quality. 

Meadows and pastures
Meadows and pastures are grass or wooded areas generally used for grazing. The 
permanent cover results in rooted soils, which are suitable for uptake and storage of water as 
well as nutrients and suspended material when flooded. 

Buffer strips and hedges
Buffer-strips are areas of natural vegetation, predominantly grass, at riverbanks and alongside 
streams. The buffer strips are permanently covered and thus efficient for infiltration to ground 
water and for slowing down surface flows in general. 
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Low/no-till agriculture 
Low-till agriculture implies that a part of the crop (up to 30%) is left at the soil after harvest 
reducing soil erosion and increasing organic soil content. No till farming (zero till farming) is 
basically farming without mechanical modification of the soil which results in less soil compaction 
and higher levels of organic matter. This in turn improves infiltration and reduces soil erosion.  

Forest riparian buffers
Riparian buffer zones are wooded areas alongside rivers, streams and other water bodies. 
There are several positive effects in terms of flow reduction from the trees in the buffer zones, 
e.g. increased infiltration, a physical barrier between e.g. farmland and the stream and 
increased evapotranspiration. 

Land use conversion 
Large scale geographic change, e.g. afforestation. Planting of trees in previously bare or 
eroded areas prevents soil erosion  and slows down surface flows in general. Benefits include 
potentially enhanced evapotranspiration associated with growing forests and better water 
holding capacity associated with forest soils. 

Detention basins and ponds 
Water bodies storing surface runoff hold more water when it rains. A detention basin is free 
from water in dry weather flow conditions, whereas a pond (e.g. retention ponds, flood storage 
reservoirs, shallow impoundments) contains water during dry weather.

Re- meandering
A river meander is a U-form taken by the river, allowing it to decrease water velocity. In the 
past, rivers have been straightened by cutting off meanders to gain land for cultivation. River 
re-meandering consists in creating a new meandering course or reconnecting cut-off meanders, 
therefore slowing down the river flow. The new form of the river channel creates new flow 
conditions and very often also has a positive impact on sedimentation and biodiversity.  
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Urban forest parks 
Trees in urban areas can have multiple benefits related to aesthetics, biodiversity, 
microclimate regulation and urban hydrology. Trees intercept precipitation, reducing 
the amount of rainfall that must be processed by sewers and other water transporting 
infrastructure. The area around urban trees may also have greater infiltration capacity than 
the impermeable surfaces often found in urban areas. Trees also transpire which dries the soil 
and gives greater capacity for rainfall storage.

Green roofs 
Green roofs are multi-layered systems that cover the roof of a building with vegetation and/
or green landscaping over a drainage layer. Green roofs are designed to intercept rainfall, 
which is slowed as it flows through the vegetation and a drainage layer, mimicking the 
predevelopment state of the building footprint. 

Rainwater harvesting 
Rainwater harvesting involves collecting and storing rainwater at source for subsequent use, 
for example, using water butts or larger storage tanks. 

Permeable surfaces
Permeable paving is designed to allow rainwater to infiltrate through the surface, either into 
underlying layers (soils and aquifers), or be stored below ground and released at a controlled 
rate to surface water.

Soakaways
Soakaways are buried chambers that store surface water and allow it to soak into the 
ground. Soakaways provide storm water attenuation, and storm water treatment. They 
also increase soil moisture content and help to recharge groundwater, thereby offering the 
potential to mitigate problems of low river flows.

Infiltration trenches
Infiltration trenches are shallow excavations filled with rubble or stone. They allow water to 
infiltrate into the surrounding soils from the bottom and sides of the trench, enhancing the 
natural ability of the soil to drain water.

3.2.   URBAN MEASURES
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4.  BENEFITS AND CHALLENGES 
OF BLUE-GREEN SOLUTIONS

Identifying and valuing the many benefits of blue-green 
solutions are important for the business model as an 
incentive to implement measures both for upstream and 
downstream municipalities as well as for private landowners. 

The benefits achieved by nature-based solutions can be 
categorized into direct (primary) and indirect (ancillary). 
Primary benefits are those derived from the land and 
water policies’ primary aim, which is improving the water 
bodies’ status, controlling flood risks, reducing scarcity 
and droughts, etc. Indirect benefits are the side benefits of  
land and water policies including the positive outcomes 
on biodiversity and all those private and social benefits 
that are not the purpose of the land and water policies. 

These are benefits from the measures but not from the 
induced improvement in the status of water bodies13.

It is important to acknowledge both of these groups in 
a strategy, as ample synergies as well as goal conflicts 
exists depending on the choice of measures, with 
potentially tangible effects of the strategy. Moreover, this 
strengthens the multi-stakeholder approach targeted in 
this pre-study, seeing that it supports a dialogue about 
relevant impacts for different stakeholders affected by the 
choice of solutions, both in terms of action or inaction in 
this field of climate adaptation. As such, it moves from a 
technologically centred silo approach to a nature-based 
systems approach. 

Direct (primary) benefits 

INCREASED RESILIENCE IN 
WATER PROVISION

Water provision further delivers water services in the economy for both drinking and 
non-drinking purposes; reliability of supply and resilience to drought. Creation of 
nature-based solutions can improve aspects, such as infiltration, water accumulation by 
ecosystems and other benefits, enhancing the capacity of natural or anthropic systems 
to store water. 

GROUNDWATER RECHARGE It is important to increase the water’s residence time in the landscape to improve the 
possibility of groundwater formation. Rapid drainage through hard surfaces reduces the 
ability to clean and form groundwater.

FLOOD SECURITY AND 
PROTECTION

A primary benefit of nature-based solutions are to improve the water bodies’ statuses, 
controlling flood risks, reducing scarcity and droughts, etc. This creates increased systems 
resilience and reduced exposure to flood risk.

AVOIDED COSTS FROM 
FLOODING

Buffers strips reduce non-point source water pollution from cropland by decreasing 
surface runoff, filtering surface runoff, and filtering groundwater runoff from fields. It 
further reduce riverbank erosion, and filtering pollutants from stream water.

AVOIDED WATER 
PURIFICATION COSTS

Wetlands are built or restored with the aim to attain direct benefits in terms of water 
management for example, water purification resulting in less costs. 

4.1.   BENEFITS

13   NWRM, 2013
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Indirect (ancillary) benefits 

BIODIVERSITY Wetlands are important for biodiversity, as many organisms depend on them for their 
survival. In the forest landscape, the running water creates special niches that are 
of great importance for biodiversity. Biodiversity is furthermore crucial to ecosystem 
services such as climate regulation, flood protection, soil fertility, pollination and the 
production of food, feed, fuel, fibre and medicines. In Sweden, large areas of wetland 
have disappeared or been degraded in the last 150 years and there is a stong need for 
recreation. It is thus important to consider several of the wetlands’ potential functions 
when restoring them in order for an effective agenda. In order for all functions to be 
met, they should be included in the planning at an early stage.

AMENITIES AND 
RECREATION

Amenities associated to habitat protection (fish, birds and plants) as well as recreation and 
other activities are important for well-being and tourism. Wetlands are typically attractive 
from a recreational perspective, meaning that measures should be taken to make them 
accessible for visitors. This can take place by a careful establishment of for example 
information and visitor facilities.

AGRICULTURE AND 
FORESTRY ACTIVITIES

Creation of water retention areas can have positive socioeconomic effects by enable 
agricultural and forestry activities in connection to e.g. afforestation and extended flood 
plains. Agriculture and forestry can include both recreational and commercial agriculture 
creating businesses and employments.

NUTRIENTS RETENTION Wetlands act as biological filters and capture plant nutrients, such as nitrogen and 
phosphorus, which reduces the risk of eutrophication of marine environments. If the 
government’s environmental goal of “No eutrophication” is to be reached, major effort 
to build and restore wetlands are required. In the sector targeted for agriculture with 
the aim of reducing leaching of nitrogen by approximately 10,000 tonnes 2020 requires 
that 12,000 hectares of wetlands be created14. Wetlands are thus an essential part of 
the work to achieve the new environmental quality objectives. It also presupposes these 
new wetlands designed to function as traps with high retention capacity15.

HEALTH AND SOCIAL Nature-based solutions have impact on health by improving the water quality and 
control of waterborne diseases caused by flooding. A specific example of health 
benefits are nature-based rehabilitation for burnout and/or depression16. Blue-green 
exertions could have a potential positive impact on social integration through jobs and 
leisure activities. 

14   WWF 2005
15   WWF 2005
16   NWRM, 2013
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A number of challenges have been identified during 
the pre-study and from the interviews. They are briefly 
mentioned in the below list and need further consideration 
in next step of the project. 

Exploitation and need for housing
Some of the municipalities in the area own large land 
areas. The land is often intended for future exploitation 
and thus income to the municipality. The pressure 
of housing projects is high and municipalities get 
governmental construction bonus for buidling new 
houses17. Further, housing developments near water 
is increasing. This has negative effect as hard surfaces 
reduce the soil’s ability to hold water, causing increased 
risk for flooding.

In Gothenburg, peri-urban areas have been treated as 
reserve land for future exploitation, and few investments 
are made to strengthen ecosystem services. The potential 
for the City is, however, that through its vast land holding, 
they can control how the land area is used. To avoid 
conflicts of interest, the City has categorised the land into 
medium and long-term planning areas. For areas where 
exploitation is first planned in the long term, the City is 
more flexible to use the land for other income-related 
activities such as development of nature-based solutions. 

Limited planning rights
Each municipality is limited to plan within their master plan 
or detailed plan and cannot suggest measures that go 
outside the boundaries. This means that they are limited 
to either nature-based solutions or technical solutions 
within their municipality to avoid flooding risks from 
upstream areas. Interviews suggest that water solutions 
related to e.g. flooding should be lifted to a higher level, 
e.g. regional level, so that the best solutions – and a 
combination of technical and nature-based solutions – 
can be planned for the benefit for all partners. At a later 
stage of this project, suggestions should include how 
legislation can be influenced to achieve this. 

 Different conditions and priorities of 
municipalities
Municipalities within the same catchment area many times 
experience large differences in challenges and priorities. 
Additionally, factors such as size, number of inhabitants, 
economy and land use differ and all factors imply that 
municipalities in the same catchment may priority differently.

4.2.   CHALLENGES

Direct benefits
 › Increased resilience in water 

provision 
 › Groundwater recharge
 › Flood security and protection
 › Avoided costs from flooding
 › Avoided water purification 

costs

Indirect benefits
 › Biodiversity
 › Amenities and recreation
 › Agriculture and forestry 

activities
 › Nutrients retention 
 › Health and social

Challenges
 › Need for housing and hard 

surfaces
 › The lack of intermunicipal 

planning
 › Different conditions and 

priorities of municipalities

17   Regeringskansliet, 2017
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There are several financial funds to tackle nature-based 
solutions for water management but a compensation or 
trade system for water holding capacity does not exist, nor 
in Sweden or elsewhere to our knowledge. Several funds 
are handled by the County administrative Board, Swedish 

Forest Agency, Environmental Protection Agency and the EU 
and some examples of important funds are listed below. A 
full list of funding opportunities in Västra Götaland region is 
compiled by the County administrative Board18.  

5.  CURRENT FUNDING 
POSSIBILITIES AND OTHER 
APPROACHES

In environmental law, the polluter pays principle is 
enacted to make the party responsible for producing 
pollution responsible for paying for the damage done to 
the natural environment. The system has strong support 
in most Organisation for Economic Co-operation and 
Development (OECD) and European Union countries. 
The system could considered to be applicable in 
regard to flooding. It implies that the polluter pays for a 
damage while the business model is built on reducing 
the risk before the damage has occurred, however, the 
administrative setup could be similar. 

Nature conservation agreement is a system that in some 
respects resembles the business model. The agreement 

is an access right agreement that can be signed between 
landowners and the state through the County Administrative 
Board or the Swedish Forestry Agency. Local authorities 
can also sign nature conservation agreements. The purpose 
is to develop and maintain the high natural values already 
available. The most common form of nature conservation 
agreement is for areas with high natural values. It is also 
possible to apply for areas with high recreational and 
outdoor values, so-called social values, and for areas 
suitable for nature conservation agreements. These are 
chosen according to the strategy for area protection that the 
Swedish Forestry Agency has in common with the County 
Administrative Boards and the Swedish Environmental 
Protection Agency.

5.1.   CURRENT FUNDING 
POSSIBILITIES

5.2.   OTHER APPROACHES

TABLE 1 EXAMPLES OF FUNDS FOR NATURE-BASED SOLUTIONS

LONA (Local nature-care 
initiative)

LOVA (Local water 
conservation project

NOKÅS Rural Development 
Programme

 › improving groundwater 
formation;

 › improving water quality;
 › contributing to 

biodiversity;
 › reducing climate impact;
 › providing adaptations to a 

changing climate.

County Administrative 
Board

The aim is to reduce 
the load of nutrients 
phosphorus and nitrogen 
to sensitive marine 
environments.

County Administrative 
Board

This is Forestry’s support 
for nature and cultural 
environmental measures in 
the forest for:
 › construction of wetlands;
 › re-meandring of streams; 
 › clogging of dikes to raise 

groundwater levels.

Swedish Forest Agency

 › Environmental investment 
to build two-stage dike;

 › Environmental investment 
for improved water 
quality;

 › Environmental investment 
for the construction and 
restoration of ponds and 
wetlands;

 › Environmental investment 
in the construction phase.

EU

18   Länsstyrelsen, 2018
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The compensation for a nature conservation agreement 
varies depending on the length of time. Time can vary 
from one to fifty years. For a 50-year contract, the 
compensation is 60 percent of the area’s net worth. For 
a property agreement, the compensation is 60 percent of 
the root net in the area.

An example of an energy and water partnerships 
system is that of EDF (Électricité de France), who in 2000 
initiated a six-year collaboration with main irrigators in the 
upstream watershed from one of their hydropower dams 
(in the Durance Valley, France). EDF offered a financial 
arrangement and incentives whereby the water savings 
measures could be implemented, achieving increased 
hydropower production capacity. This arrangement was 
a result of water valuation as a decision-making tool, 
where Euros per expected kWh, based on a forecast, was 
linked to m³ water per kWh. This was used as a metric 
to describe the values from water savings and electricity 
production and thus as a basis for discussions between 
stakeholders. The metric was also used to define the 

remuneration from EDF to irrigators for implemented 
savings measures. The result was an annual saving of 100 
million m³ at the end of the six-year period. Importantly, 
however, an estimated 84 % of the water was used for 
ecological purposes rather than electricity production 
and made it possible to ease the reservoir management, 
meaning a broader benefit than for the companies involved19. 

In Delft, the Netherlands20 Mutual Gains Approachbring 
all stakeholders to the table. They emphasize the 
importance of as many stakeholders as possible to 
be involved early in the processes related to water 
management. Decision-makers and officials need to be 
able to communicate with each other and with citizens 
in order to reduce contradictions and to have the 
opportunity to obtain as wide decision-making basis as 
possible. Opportunities to change basic financial tools 
have been discussed. This could be to work with tax 
credits for those who increase the water holding capacity 
of their land. Land-property-exchange-systems are 
sometimes applied and in rare cases expropriation21.

19   OECD, 2018
20   Interview with Hoogheemraadschap Delfland
21  Interview, TU Delft

Photo: A. M. Nilsson

https://www.oecd.org/governance/observatory-public-sector-innovation/innovations/page/optimizingwaterforfoodandenergyinthedurancevalley.htm
https://www.oecd.org/governance/observatory-public-sector-innovation/innovations/page/optimizingwaterforfoodandenergyinthedurancevalley.htm
https://www.oecd.org/governance/observatory-public-sector-innovation/innovations/page/optimizingwaterforfoodandenergyinthedurancevalley.htm
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6.  ROLES AND RESPONSIBILITIES 
AMONG STAKEHOLDERS

The pre-study includes the objective to investigate the incentives for downstream 
landowners, such as a municipality, to compensate upstream landowners to 
avoid hard surfaces etc., in order to maximize the water retention potential. 
Relevant stakeholders for the business model are several, including private and 
public landowners, municipalities, organizations related to water issues, financial 
institutions, insurance companies and private and public sector. This section 
therefore provides an overview of a selection of relevant stakeholders and their 
potential roles and responsibilities. Within the pre-study, representatives from the 
various stakeholders were interviewed and the outcome is integrated in this report 
(See Appendix 1). Overall, the interviewed stakeholders were all positive to the 
business model and interested to hear about the continuation of a test project. 
 › Municipalities 
 › Landowners
 › NGOs
 › Water management organisations
 › Public organisations
 › Insurance companies
 › Private sector/energy companies
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The municipalities have a central role in the business 
model through being both land-owners as well as 
their possibilities to regulate and influence the physical 
planning within the municipality. Some municipalities 
own large areas of land (about 60% in Gothenburg 
region) while others in the study area has a much smaller 
portion of the land. The land is often planned for future 
exploitation and thereby municipal incomes. However, if 
other benefits can be provided from the land, especially 
economic, other uses may be preferred. On the other 
hand, there is typically a technology centred focus on 
development, meaning that nature based benefits and 
solutions receives relatively less attention. This applies 
also for water retention and reduced flooding risks, 
despite an acknowledged importance of such measures 
on the municipal development agendas. In other words, 
planning must include the events of 100-year rains, as it 
should be viewed as a matter of when, not if, this occurs. 
In parallel, several of the municipalities have aims to 
stimulate increased outdoor activities. Other synergies of 
nature-based opportunities include water management 
and biodiversity, which should be more clearly integrated 
and coordinated with Göta älvs water council.

6.2.   LANDOWNERS
The role of landowners, other than municipalities, may differ 
on the ownership. In the communities around Säveå river, 
most land is privately owned except for in Gothenburg. 
While all landowners are obliged to follow environmental 
regulations, the possibilities to engage in non-profit actions 
may differ. For example, a listed company must provide 
value to its shareholders. Hence, actions that may have 
environmental values but does not provide a profit, and 
thus arguably seen as philanthropic, may be viewed as 
non-feasible. However, since the market increasingly 
expects companies to behave sustainably, such actions 
may indeed be seen as profitable and managing brand risks. 
Nevertheless, the conclusion is that private landowners, 
regardless of legal status, may have less incentive to 
establish blue-green solutions, such as wetlands. To 
remove this impediment, business models along the value 
chain (e.g. in terms of insurances, see below), regulations 
or other policy instruments are typically needed for such 
actions to provide, for example reduced operational costs, 
increased property value or financial benefits from providing 

(“selling”) water holding capacities. It can also be promoted 
simply through better knowledge about the long-term 
benefits of such actions, which are today not accounted for. 
Moreover, looking at collaborations for action, it should be 
acknowledged that relationships between landowners and 
municipalities may be strained due to past conflicts. 

6.3.   NGOS 
The Federation of Swedish Farmers, LRF, is an interest 
and business organisation for the green industry 
representing approximately 90,000 enterprises making it 
the largest organisation for small enterprises in Sweden. 
The Federation promotes development of farmers of 
agricultural and forest land.

Consequently, several land owners in Säveån and 
other catchment areas are also members of LRF and 
therefore this Federation is an important stakeholder. LRF 
encourages the right incentives for farmers and forestry 
owners to adapt to climate change. According to LRF22  
“measures should be based on voluntary initiatives in 
combination with rural development programmes. Society 
should in co-operation with our sectors ensure there are 
adequate funds for climate adaptation.”

Sportfiske- and Fiskevårdsförbund is a non-profit 
organization with more than 60 000 members, having a 
strong voice in the development of Swedish waters. Ever 
since 1919, they have worked to ensure good fishing 
in clean waters with healthy fish stocks. Sport fishing is 
today one of Sweden’s most important leisure activities 
with two million practitioners who spend more than five 
billion Swedish kronor on their fishing each year23. Their 
main tasks are to:

 › Protect and nourish the water
 › Work for viable stocks in fresh water
 › Ensure good water environment for the underwater life 
 › Protect and conserve fish stocks and counteract all 

forms of overexploitation
 › Create an opinion in the community for fishing
 › Through youth activities stimulate fishing and nature
 › Initiate and support research in fisheries, water and 

environmental care

6.1.   MUNICIPALITIES

22  LRF 2108
23  Sportfiskarna interview
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Sportfiskarna has a lot of experience in wetlands, and 
often interact with other players. They make large parts 
of the design and planning of new wetlands and write the 
application to, for example, municipalities. Hence, they 
can play a role in development of measures as well as 
business models that provide value to landowners from 
blue-green solutions.

6.4.   SWEDISH WATER COUNCILS 
AND WATER CONSERVATION 
SOCIETIES
Water councils (in Swedish: Vattenråd) are a voluntary 
group with the aim to gather as many stakeholders as 
possible in a catchment, such as municipalities, industries, 
landowners within agriculture and forestry, and associations 
for nature conservation and fishery.

Water conservation societies (in Swedish: 
Vattenvårdsförbund) are similar to water councils and 
several water societies have been transformed into 
councils. However, the two may coexist and they often 
share many of the participating organisations. Neither 
of the two have decision-making power or budget for 
investments. However, they discuss important measures to 
improve the water quality and other water related issues. 

6.5.   REGIONAL AND NATIONAL 
AUTHORITIES 
In western Sweden there are several authorities. Region 
Västra Götaland (VGR) covers 49 municipalities. Västarvet 
is part of VGR and manage the platform LAB190 (see 
more at vastarvet.se). There are four Association of 
Local Authorities promoting co-operation over municipal 
borders. Two important regional and national authorities 
are the County administrative board of Västra Götaland 
and the Swedish Forestry Agency.

The Swedish Forest Agency is the national authority in 
charge of forest-related issues. The forest policy includes 
both production and environmental goals. 

The County Administrative Board of Västra Götaland 
ensures that decisions by government are implemented 

in the county, e.g. supports municipal supervision in 
environmental and health matters and form and manage 
nature reserves.

The County administrative board and the Swedish forest 
Agency have together published a report on Nature-based 
solutions for flooding – a tool for climate change24.The 
objective of the report is to show municipalities how to 
reduce the risk of flooding through nature-based solutions 
and are in line with what the business model suggests.

6.6.   ENERGY UTILITIES
Energy utility owners are important stakeholders as they 
are located at the water ways.  An increased ability in the 
landscape to buffer water is important for them as high 
water flows would cause loss of water for the plant. The 
importance to redistribute water over time is therefore 
central. A drawback is that water disappears through 
increased evaporation if wetlands or alike are established. 
There are models and legislation for managing reduced 
water flows if water is lredirected, however, there are 
no models for, and it has never been tried legally, what 
happens if various measures increase the evaporation in a 
watercourse basin. 

6.7.   INSURANCE COMPANIES
Over the last ten years, insurance companies’ costs 
for damage caused by heavy rainfalls have increased 
drastically. Already in 2007, the climate and vulnerability 
survey estimated that it required Euro 10-30 million per 
year to prepare Swedish cities for climate change25. 
Hence, insurance companies are increasingly looking at 
related risks and thereby also how insurance premiums 
can reflect such risks. This includes the aspect of whether 
related damages can be categorised as unforeseen, and 
thus covered by the insurance, given the development of 
forecasts that identifies significant risks of heavy rainfalls 
and associated flooding. While, to our knowledge, 
insurance companies in Sweden have not so far applied 
such a position, it is a plausible development that could 
have significant impact on how such risks are viewed 
by several stakeholders. It also lends an argument 
to landowners who reduces such risks receiving an 
economic benefit, such as through a reduced premium.

24  Länsstyrelsen 2018:13
25  SOU, 2007
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Several market based economic policy instruments exists 
that are aimed to give incentives for measures to reduce 
externalities. A prominent such example is the EU emissions 
trading scheme for greenhouse gases. A similar system 
that has been suggested in Sweden is a trading schemes 
for nitrogen and phosphor emissions from municipal water 
treatment plants. Such systems are generally seen as 
beneficial due to their potentially high flexibility and cost-
efficiency to allocate measures to where investments provide 
the largest benefit. There is however, to our knowledge, no 
system in the EU for purchasing water retention capacity 
from landowners in a water drainage area. Such a system 
could be tested and developed by building an organization 
where aquaculture can be marketed. To restore old wetlands 
and thus increase their ability to retain water high up in a 
water system have several benefits. Nature-based solutions 
are thus a complement to  technical solutions that are 
typically more expensive and provide less benefits. 

The business model aims to turn the landscape into a 
resource for landowners/municipalities in a novel way, 
whereby the landowner can sell water-holding services 
and by that decrease the risk for future flooding. A strong 
input and driver for this business model is derived from the 
Directive  on the assessment and management of flood 
risks26. 

7.1.   FINANCIAL STRUCTURE AND 
COMPENSATION
The financial model is a trading platform to provide 
financing and thereby incentives for measures that can 
lead to decreased floods downstream. This model can 
be applied to agreements between different types of 
landowners (municipalities and private actors). 

In the field of research on ecological compensation, 
there is today some research on how to build  financial 
structures to create compensation systems. Much of this 
research is international and are adapted to management 
structure and legislation that differ from Swedish laws and 
regulations. Ecological compensation has also primarily 
focused on biological resources, while compensation 
in relation to flooding is absent. Further, there are a lot 
of research that has looked at cost-benefit transfers, 
but these have so far been more theoretically oriented. 
Models for use in practice and for flooding conditions 
therefore need to be developed, i.e. what is the profit 
downstream of an investment upstream. Based on this 
research, the following solutions can be suggested.

7.  BUSINESS MODEL

To reduce flooding risks in downstream municipalities, the water upstream needs 
to be stored until there is room for water flows that do not exceed a level that 
causes unacceptable damages, or other measures that increases capacities for 
high flows or reduces risks for damages. Different solutions have different benefits 
and costs and may thus require different business models. A key factor for all 
solutions, and arguably even more so for blue-green water storage measures, 
the municipality and landowner need to agree on how the municipality’s benefits 
to avoid flooding are valued, and how any inconvenience for landowners to 
periodically store water should be valued. It is reasonable that the landowner are 
paid by the municipality to store water. 

26  EU Commission, 2007
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The compensation for investment cost could be based on 
how many m3 water is stored for a period, or if possible, 
the values that were avoided to be destroyed by storing 
the water elsewhere. The compensation may consist 
of the payment of an annual sum for the infringement 
or by purchasing the land in question. In some cases, 
compensation may be the benefits, which the landowner 
gains, such as a landowner getting a dam or wet land 
on their land. In some places, it may be preferable for 
the landowner to receive a one-time compensation to 
cover the situation for both dry and wet years. In other 
places, it may be more suitable for a lower base fee with 
the addition of compensation for extra high flows some 
years. In other situations, the measures do not constitute 
an intrusion to land use until the high flows begin to be 
discharged. In these cases, compensation can be paid 
only for damage caused on each occasion. 

The compensation costs is further based on customer 
demand and will be a balance between costs for the 
landowner as well as the customers interest to pay.  
The basic solution could be sold on long-term basis 
or a subscription that can only be cancelled before the 
next renewal. The system will charge a percentage for 
connecting the landowner and the customer as well 
as making sure that the money transactions works as 
supposed to. 

A key determining factor for the magnitude and type of 
costs and benefits incurred for the realisation of green 
or grey infrastructure measures is the characteristics of 
the location and wider area in which the measures are 
planned, namely: 
 › The degree of urbanisation (which has a large effect on 

the cost of land); 
 › Soil and hydromorphological characteristics (which have 

a direct effect on construction costs and the type of 
project needed); 

 › Geographical location in the river-basin (more upstream 
or downstream); and 

 › Local price levels, which are examples of factors that 
can differ strongly from region to region and have a 
large impact on the precise level of costs and benefits 
expected from infrastructure measures.

7.2.   FINANCIAL AND 
ADMINISTRATIVE PLATFORM
Catchment areas usually cover several municipalities; 
these municipalities have a planning monopoly in 
Sweden, which means that each municipality plans its 
territory without interference from other municipalities. 
When large impermeable surfaces, deforestation and 
drained areas cause water to stay short amount of time 
in the landscape, it causes problems as the effects 
of a municipality’s planning affect other municipalities 
downstream a watercourse. In order to avoid negative 
forecasted effects, many municipalities work on technical 
solutions to reduce the damage caused by large flows in 
the waterways. These technical solutions are often costly 
and something municipalities themselves have to pay. 
Although the cause of the high flows is an unforeseen 
planning higher up in the water systems. 

To be able to sell “allowances” in the form of water-
holding services, a system is needed to connect potential 
landowners with customers and set a price that meet 
the demands from both sides. There should be a strong 
regional planning body with financial capacity to manage 
such transactions appropriately as well as solutions for 
measuring and verification. 

7.3.   A WATER HOLDING 
CAPACITY BROKER SYSTEM
A broker deals with or intermediates services, such 
as property, real estate, ships, companies, shares or 
securities. In the same way, we could create a system 
for marketing and administer water-holding capacity. The 
system could be created in the same way, where a broker 
markets landowners with suitable land for water holding 
capacity to customer who will pay for it. The landowner 
can then choose whether to provide services to create 
the wetland or other kind of water retention measures and 
decide a price on the service. 

The customer, i.e. typically the municipality, can easily visit 
a homepage to look for suitable landowners and agree on 
a business deal under the supervision of a water holding 
capacity broker.
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There has been an upsurge in the interest for business 
models that allows companies and organisations to adopt 
and gain value from green economy, climate and resource 
efficient market developments. Following this, traditional 
tools to identify market and product positioning, lean 
production etc., is developed in a business model canvas. 
This chapter explains the approach to how the business 
model was identified, the data collection methods applied, 
and a short introduction to the Business Model Canvas 
(BMC) utilized in this project.

A methodology based on the Strategyzer approach 
involving BMC26 was initially selected based on both the 
appropriateness for exploratory research into customer 
value as well as their lean approach to documentation 
and information sharing. Further, the BMC model has now 
won acceptance as de facto standard in both industry 
and academia as an approach to communicate customer 
value and business model design. 

7.4.   BUSINESS MODEL CANVAS

26  Strategyzer, A. G.,2015

Value Proposition

Lower costs than for 
doubtful short-term technical 
solutions.
A opportunity to work with 
eco system services and 
nature based solutions.
Increases the customers 
feeling of long term 
sustainable planning.
There exist and option to 
adopt/buy a  whole pond /
wetland that will be a place 
for the customer to visit and 
use for recreational 
purposes.

Customer segment

Downstream 
municipalities struggling 
with short term 
expensive technical 
solutions preventing 
flooding.

Customer relationships

Personal relationship 
between land owners and 
customers who are initially 
connected through a 
system. 

Channels

Our customers are mainly 
interested in finding landowners 
through a web based network. 
Personal contact can be achieved 
when the customer is connected 
to a specific landowner.

1. Awareness
2. Evaluation
3. Purchase
4. Delivery
5. After Sales

Key partners

Landowners/municipalities 
that can take care of the own 
land in purpose to keep 
water by keeping forests or 
to create ponds/wetlands for 
municipalities willing to pay 
for this service.
Partners in this case will be 
land owner and 
municipalities.

Cost structure

The business model is scalable. 

Revenue streams

Price is based on customer demand and will be a balance between costs for the 
landowner as well as the customers interest to pay. 
The basic package will be sold on long term basis or a subscription that can only be 
cancelled before the next renewal. 
The system will charge a percentage for connecting the land owner and  the customer as 
well as making sure that the money transactions works as supposed to. 

Key Activities

Connect the potential land 
owners with interested 
municipalities and set the price 
that meet the demands from 
both the customers 
perspective as well as the land 
owner.

Key Resources

Sales consultant 
working on commission 
(high competence and high 
social skills).

Project manager with 
experiences from creating 
wetlands and other nature 
based solutions for water 
holding systems.
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Key partners
Private landowners and municipalities that can take care 
of their own land with the purpose to retain water by 
nature-based solutions for municipalities willing to pay for 
this service.

Partners in this case will be private landowner and 
municipalities. Upstream private and municipal landowner 
as a provider of water holding capacity and downstream 
municipalities as customer. 

Key activities
Create a market platform to enable transaction and 
marketing for the service. The market platform is like a  
broker service. Instead of broking, for example houses, 
the market place handles water-holding capacity, 
entrepreneurs and other relevant information.

Key resources
It is important to establish a sales consultant or a broker 
system that can work on commission. The broker need to 
have a high competence concerning relevant legislation 
and landowner/customer segment as well as social skills 
to manage the stakeholder landscape. There is need for a 
project manager with experiences from creating wetlands 
and other nature-based solutions for water holding 
systems when the construction is carried out.

Value proposition
The model is a self-maintaining long term ecofriendly 
systems with several potential positive side benefits. 
Technical solutions often require costly maintenance while 
these natural-based solutions can work self-repairing and 
with very low maintenance costs. It gives an opportunity 

to work with eco system services and nature-based 
solutions that gives other benefits as well. It will increase 
the customers feeling of long term sustainable planning. 
The social benefits can be of significant interest for 
example for recreational purposes.

Customer relationships, key resources 
and channels
The model can create personal relationship between 
landowners and customers who are initially connected 
through a system. The customers are mainly interested in 
finding landowners through a web based network or the 
broker system. Personal contact can be achieved when 
the customer is connected to a specific landowner.

Customer segment
The customers could be down stream Municipalities 
struggling with expensive technical solutions for 
preventing flooding seeking innovative new ways of 
creating long term sustainable solutions. 

Cost structure and revenue streams
The business model is scalable. Even if this pre study 
exemplifies by using Säveå river this is not a system for 
west Sweden only. The model is created to be applicable 
wherever the same problems and challenges to meet 
future flooding exists around Europe. 

Price is based on customer demand and will be a balance 
between costs for the landowner as well as the customers 
interest to pay.  The basic package can be sold on long 
term basis or a subscription that can only be cancelled 
before the next renewal. 

REDUCED FLOOD RISK WATER RETENTION

UPSTREAMDOWNSTREAM

PRECIPITATION
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The model needs to be tested and the involvement and 
commitment of stakeholders is crucial for the success. 
It would be an advantage to include the Academy for 
research on how the model can function and best 
practices. Both the economic aspects – valuing costs 
and benefits - and the legal and practical implementation 
are central for next step. It is important to show that it 
is economically advantageous to work with ecosystem 
services and nature-based solutions in the municipalities. 
Climate adaptations must permeate all activities. It is not 
a matter for individual departments or entities but must be 
managed through cooperation within the municipality and 
between municipalities and private sector.

We see great opportunities to build a number of nodes 
in Europe, with Västra Götaland as one of the nodes. We 
see that there are great opportunities to combine several 
different types of funding for continuation and scaling up 
of the model. There are several ways to seek complemen-
tary funding for practical implementation, thus identifying 
the measurable effects of the measures, such as earlier 
explained funds of LONA, LOVA, NOKÅS etc.

CONCLUSION AND NEXT STEP

The pre-study concludes that the proposed business model has a potential for 
further development and that stakeholders support the idea with further work. 
The continuation needs to focus on building collaboration platforms with all the 
stakeholders who can take the model forward in both Sweden and in Europe. 
We would like to build a consortium where experience sharing and practical 
implementation are central. 

Photo: A. M. Nilsson
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APPENDIX 1 INTERVIEWS

ORGANISATION PERSONS DATE

SPORTFISKARNA 3 persons 11/4 2018

VATTENFALL 1 person 11/4 2018

PARTILLE MUNICIPALITY 1 persons 13/4 2018

SÄVEÅNS WATER BOARD 1 person 17/4 2018

LERUMS MUNICIPALITY 1 person 18/4 2018

ALINGSÅS MUNICIPALITY 4 persons 23/4 2018

GOTHENBURG CITY 1 person 24/4 2018

LÄNSFÖRSÄKRINGAR 1 person 24/4 2018

GOTHENBURG REGION 
ASSOCIATION OF LOCAL 
AUTHORITIES (GR)

2 persons 26/4 2018

HOOGHEEMRAADSCHAP 
DELFLAND

4 persons 19/3 2018

TU DELFT WATER 
MANAGEMENT

1 person 20/3 2018

VP DELTA, GREEN VILLAGES 1 person 20/3 2018
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