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Abstract: Wetlands used as cost-effective nature-based solutions provide environmental and
socio-economic benefits to people locally and regionally. With significant loss of wetland areas due to
expansion of forest, agriculture, and energy production industries, some countries, including Sweden,
have begun providing economic support for environmental objectives for wetland conservation and
restoration. Targeting such objectives and setting up relevant plans can decrease the risk of losing
valuable wetland-related benefits and help achieve the United Nations Sustainable Development
Goals (SDGs). Different ranges of wetland ecosystem services are broadly addressed by the SDGs,
however, target-based assessments are required to better understand wetland functionality for
sustainable development. This study investigates whether and how wetland ecosystems at local and
regional scales can contribute to achieving the SDGs and their targets in Sweden. Scientific literature,
policy documents, and international reports on Swedish wetland ecosystems are scrutinized to
exemplify the SDGs and their targets, applying a scoring framework based on their interactions.
This reveals that, overall, Swedish wetland ecosystems and implemented management plans can
positively interact with 10 SDGs and 17 targets at different levels. The analysis also highlights
synergies that need to be considered for integrated environmental governance and enhanced policy
coherence for Swedish wetland management.

Keywords: ecosystem services; nature-based solutions; policy coherence; scoring approach;
sustainable development goals; wetland

1. Introduction

Wetlands are essential for local and global freshwater-related ecosystems and sustain many
terrestrial life forms, significantly contributing to unique biodiversity with their complexity and
diversity of species [1,2]. Wetlands as natural sources of methane (CH4) [3] can affect carbon
sequestration [3], and thus greenhouse gas emissions. They are biologically diverse and productive
ecosystems and provide a high number of ecosystem services by providing human well-being and
biodiversity benefits [2,4,5], and therefore can be used as nature-based solutions (NbS), to protect,
sustainably manage, and restore degraded natural ecosystems. Moreover, taking into account predicted
future changes in hydrological patterns caused by global climate change, wetlands can increase
resilience to drought, floods and damage caused by extreme weather scenarios [6,7]. However,
increased demand for, and exploitation of, wetland ecosystem services have placed stress on wetlands
worldwide [8,9]. Wetlands are often treated as wastelands, which results in pollution, eutrophication,
overexploitation of resources, and introduction of alien species into wetland landscapes.
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Wetlands as NbS can help in achieving many of the Sustainable Development Goals (SDGs) set by
the United Nations (UN) in its 2030 Agenda, by restoring naturally occurring ecosystems through for
example, land and water management [10]. Working with naturally occurring ecosystems instead of
the more common restoration projects involving high maintenance man-made strategies and adopting
a broader perspective on the SDGs can lead to more sustainable and cost-effective solutions to current
global challenges [4,11]. Wetlands of international importance are identified by the Ramsar Convention
as unique solutions for conserving biological diversity [12]. They are relevant for the SDGs that relate
to quality and supply of water, food and water security, sustainable human settlements, poverty
eradication, innovation and development of appropriate infrastructure [13]. However, the potential of
wetland services has not yet been integrated into many of the national wetland inventories around the
world [6].

The UN’s 2030 Agenda for sustainable development is underpinned by 17 SDGs and
169 targets [14] and directs national policy makers to achieve progress across the economic, social and
environmental dimensions of sustainable development world-wide. As the process moves towards
implementation of solutions, there is a need to address the scope and systemic nature of the 2030
Agenda and the urgency of the challenges facing societies. This requires a wide range of science-based
analyses to navigate that complexity and identify the interlinkages between the SDGs and their targets.
Such analyses can support more coherent and effective decision making, and facilitate better follow-up
and monitoring of progress. To devise coherent policies and strategies for wetland management, it is
essential to think systematically about the interactions between the SDGs and their targets, beyond
their synergies and trade-offs to develop long-lasting sustainable development plans.

Sweden’s system of environmental objectives consists of a generation goal (defined as the
measures needed for society to reach the national environmental quality objectives (EQOs) within one
generation, i.e., by 2020) [15]. Some government agencies, together with the county administration
boards, review and evaluate the progress. The CABs strive to ensure fulfilment of the EQOs in every
county by engaging, updating, and coordinating regional agencies and bodies, voluntary organizations,
businesses, and other stakeholders. The EQOs focus on the environment, but it is possible that SDGs
concerning other areas can be affected by, or affect, achievement of the Swedish EQOs, specifically
those for wetlands. Large parts of Sweden’s wetlands have been drained and thus lost since the early
19th century. In addition, many of Sweden’s remaining wetlands are impacted by drainage and other
water operations, forestry, nitrogen deposition, damage from vehicles and by no longer being cut for
herbage or grazing. Many types of wetlands will also be impacted negatively by climate change and
the establishment of alien species. Damaged wetlands have a reduced capacity to provide important
ecosystem services, such as binding and storage of carbon, cleaning water, providing flood protection,
and thus reduced contribution to achieving sustainability [16].

This study investigates the interactions between Swedish wetland ecosystem services
(and management strategies for these at local and regional scales) and the SDGs and their targets by
addressing the following question: How do wetland ecosystem services contribute to achieving
multiple SDGs and their targets? All SDGs and targets in the 2030 Agenda are investigated,
using published research on Swedish wetlands selected according to their relevance to the SDGs,
wetlands, peatlands, greenhouse gases, biodiversity, and NbS. Following target-based assessments,
all interactions identified is scored/rated according to wetland ecosystems and to current policies
and management strategies. Strategies involved in decision making may not coincide with strategies
for implementation [17,18], stressing the importance of looking at the entire policy cycle in order to
achieve greater coherence [19]. Visualizing the potential of Swedish wetland ecosystems to move
towards multiple SDGs and their targets can provide a better understanding of their different synergies
and interactions, and support better policy making considerations for Swedish wetland management.
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2. Study Region

Sweden has one of the world’s highest densities of wetlands, occupying an area of 9–10 million
hectares predominantly in the north of the country, which represents one-fifth of the country’s land
area (Figure 1). Sweden also has the highest variation in wetland types within the European Union
(EU) and, after Russia, it has the largest wetland area in Europe [20]. By 2018, Sweden designated
68 sites, covering a total surface area of 665,474 hectares, as internationally important Ramsar sites [21].
Large areas of different types of wetlands were lost in the early 19th century, due to expansion of
forest industries and agricultures. Additionally, vast areas (primarily in the south of the country) were
drained for extraction of peat for energy production, resulting in the loss of one-quarter of Swedish
wetlands [22]. In this study, Swedish wetland ecosystems and the services they provide are used to
illustrate NbS for achieving multiple SDGs and their targets simultaneously.
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Figure 1. Wetland distribution in Sweden [20]. Reproduced from publicly available national report
for wetland inventory in Sweden entitled “The Swedish Wetland Survey”; published by Swedish
Environmental Protection Agency (Naturvårdsverket), 2014.

3. Materials and Methods

The scientific community has emphasized the need for a systems approach to sustainable
development [23–25], but policy-makers face the challenge of implementing the SDGs. To address
this challenge, a scoring framework (Figure 2) has been established to stimulate more science-policy
dialogue on the importance of SDGs interactions, to provide a starting point for policy-makers and
other stakeholders in setting their priorities and implementation strategies, and to engage the policy
community in further knowledge developments in this field [26]. It can help decision-makers and
policy-makers recognize the potential of target-based assessments by identifying negative or positive
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interactions among SDGs and their targets [27,28]. The key dimensions in the scoring framework are
time, geography, governance, technology, and directionality, which describe the interactions and define
the context in which they occur. Most interaction scores depend on these dimensions, so introducing
the right policies and technologies could shift the score to a more positive value [26].
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Figure 2. Scoring framework for interactions between the United Nations Sustainable Development
Goals (SDGs) and targets [26].

Within the scoring framework, positive interactions are assigned a score of +1 (enabling), +2
(reinforcing), or +3 (indivisible), while interactions characterized by trade-offs are assigned a score of
−1 (constraining), −2 (counteracting), or −3 (cancelling) (Figure 2). Thus, the magnitude of the score,
in whatever direction, provides an indication of how influential a given SDG or target is on another.
Not all interactions and trade-offs between SDGs and targets fall neatly into one of the seven score
classes, but the scale does provide a sufficiently wide range to classify most relationships [26]. As can
be seen in Figure 2, the highest positive score (+3) is associated with joint and paired goals/targets,
while the highest negative score (−3) is related to goals/targets that cannot be achieved together.

In the present analysis, a literature study is conducted using a data availability and
data/methodological approach as regards local-regional wetland functions (municipal data, policy
documents), international reports on wetland services (e.g., Ramsar), and literature concerning the
SDGs and wetland ecosystems. Municipality data and policy documents were collected from Swedish
government agencies such as the Swedish Environmental Protection Agency. For instance, an extensive
survey of 35,000 Swedish wetland sites, collected over a 25-year timeline that was assembled in 2014 in
a report [20] was used for understanding the different characters of wetlands and ecosystem services
in Sweden. In addition, international reports on wetland status from organizations such as Ramsar and
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) on freshwater
resources [29] were used for indications and predictions on current and coming changes for wetlands
on a global scale. The scoring framework shown in Figure 2 is applied in this study by assigning
positive scores to different SDGs and their targets in accordance with their possible positive interactions
(enabling, reinforcing, indivisible) with Swedish wetland ecosystem services and their management
strategies. Negative interactions (cancelling, counteracting, constraining) and consistent interactions
are not investigated in this study due to lack of available scientific data.
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4. Results and Discussion

A total of 10 SDGs and 17 targets that positively interact with wetland ecosystem services in
Sweden are identified by applying the scoring framework (Table 1). In this table, a score of +1,
associated with enabling interactions, is assigned to the SDGs and targets for which the conditions
required for their achievement can potentially be created by conservation and management plans for
Swedish wetland ecosystems and services. For instance, preventing marine pollution of all kinds (SDG
14-target 14.1) is supported by the ability of wetlands to prevent hazardous run-off from the terrestrial
floodplain entering the ocean (Table 1). A score of +2, associated with reinforcing interactions, is given
to SDGs and targets that can be directly achieved based on particular Swedish wetland services. As an
example, reducing the number of deaths and illnesses from hazardous contaminations (SDG 3-target
3.9) benefits from the wetland service of storing mercury in permafrost areas and diminishing the
spread and accumulation of mercury in food chains (Table 1). Moreover, a score of +3, indicating
indivisible interactions, is given to SDGs and targets that are inextricably linked to Swedish wetland
ecosystem services and thus have a strong and positive interaction with their management and
protection. For example, access to safe and affordable drinking water (SDG 6-target 6.3) requires access
to local fresh water resources, which can effectively be recharged by wetland services that allow water
to be filtered and re-deposited in local deep-water aquifers (Table 1).

Ecosystem services are categorized in a number of different ways in the literature, including by:
(i) functional groupings, such as regulation, carrier, habitat, production, and information services;
(ii) organizational groupings, such as services that are associated with certain species that regulate
some exogenous input, or that are related to the organization of biotic entities; and (iii) descriptive
groupings, such as renewable resource goods, non-renewable resource goods, physical structure
services, biotic services, biogeochemical services, information services, and social and cultural
services [30]. Considering functional groupings within the Millennium Ecosystem Assessment,
all ecosystem services can be classified within categories of provisioning, regulating, cultural, and
supporting services [30]. For operational purposes, in the following sections we focus on Swedish
wetland ecosystem services in the regulating category and discuss those relevant to the SDGs and
targets listed in Table 1.

Table 1. Positive interactions between the United Nations Sustainable Development Goals (SDGs) and
their targets and Swedish wetland ecosystems. Description of SDGs and targets are taken from UN’s
2030 Agenda [28].

Score Category Relevant SDGs and Targets

+1
Enabling

SDG
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Table 1. Cont.

SDG 2. End hunger, achieve food security and improve nutrition and promote sustainable agriculture.

Target 2.4. By 2030, ensure sustainable food production systems and implement resilient agricultural
practices that increase productivity and production, that help maintain ecosystems, that strengthen
capacity for adaptation to climate change, extreme weather, drought, flooding and other disasters and that
progressively improve land and soil quality.

SDG 3. Ensure healthy lives and promote well-being for all at all ages.

Target 3.9. By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and
air, water and soil pollution and contamination.

SDG 6. Ensure access to water and sanitation for all.

Target 6.1. By 2030, achieve universal and equitable access to safe and affordable drinking water for all.
Target 6.3. By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing
release of hazardous chemicals and materials, halving the proportion of untreated wastewater and
substantially increasing recycling and safe reuse globally.
Target 6.4. By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable
withdrawals and supply of freshwater to address water scarcity and substantially reduce the number of
people suffering from water scarcity.
Target 6.6. By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands,
rivers, aquifers and lakes.

SDG 7. Ensure access to affordable, reliable, sustainable and modern energy for all.

Target 7.1. By 2030, ensure universal access to affordable, reliable and modern energy services.

SDG 11. Make cities inclusive, safe, resilient and sustainable.

Target 11.B. By 2020, substantially increase the number of cities and human settlements adopting and
implementing integrated policies and plans towards inclusion, resource efficiency, mitigation and
adaptation to climate change, resilience to disasters, and develop and implement, in line with the Sendai
Framework for Disaster Risk Reduction 2015-2030, holistic disaster risk management at all levels.

SDG 12. Ensure sustainable consumption and production patterns.

Target 12.2. By 2030, achieve the sustainable management and efficient use of natural resources.

SDG 13. Take urgent action to combat climate change and its impacts.

Target 13.1. Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters in
all countries.
Target 13.2. Integrate climate change measures into national policies, strategies and planning.

SDG 14. Conserve and sustainably use the oceans, seas and marine resources.

Target 14.1. By 2025, prevent and significantly reduce marine pollution of all kinds, in particular from
land-based activities, including marine debris and nutrient pollution.
Target 14.3. Minimize and address the impacts of ocean acidification, including through enhanced
scientific cooperation at all levels.

SDG 15. Sustainably manage forests, combat desertification, halt and reverse land degradation, halt
biodiversity loss.

Target 15.1. By 2020, ensure the conservation, restoration and sustainable use of terrestrial and inland
freshwater ecosystems and their services, in particular forests, wetlands, mountains and drylands, in line
with obligations under international agreements.
Target 15.5. Take urgent and significant action to reduce the degradation of natural habitats, halt the loss of
biodiversity and, by 2020, protect and prevent the extinction of threatened species.
Target 15.A. Mobilize and significantly increase financial resources from all sources to conserve and
sustainably use biodiversity and ecosystems.

4.1. Water Regulation

From a hydrological perspective, changes in climate, drought, and other precipitation patterns
may have severe consequences for water availability [8]. In Northern Europe, there has been an
unexpected increase in the frequency and magnitude of floods and droughts, with more intensive
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rainfall usually in confined local areas. Less precipitation during winter, together with a longer snow
melt period, is predicted to reduce peak spring floods [8]. This reduction can lead to substantial
seasonal reductions in water supply systems and increase the risk of forest fires in spring and summer
in Sweden [31]. The ability of wetlands to support the water cycle maintains groundwater level and
provides soil moisture regulation (SDG 2-target 2.4 (+2) and SDG 6-target 6.4 (+3)) [32,33]. Water quality
protection [34] through safeguarding the ability of wetlands to maintain a steady water supply of
clean drinking water for humans and nature all around the planet [6] can improve safe and affordable
drinking water availability for all (SDG 12-target 12.2 (+2), SDG 1-target 1.5 (+3), SDG 6-target 6.1
(+3), SDG 13-target 13.1 (+3), and SDG 15-target 15.5 (+3)) and reduce the need to import water.
Wetland hydraulics can help to maintain a steady recharge of freshwater to deep drainage aquifers [30].
Increased irrigation and droughts place added stress on water reservoirs [20]. This stress can be
alleviated by the capability of wetlands for retaining runoff water from precipitation and melting snow,
letting it percolate through the ground and re-filling the water reservoirs. This provides good water
quantity and quality, by preventing valuable water from being transported away from the location
across terrestrial floodplains (SDG 2-target 2.4 (+2), SDG 12-target 12.2 (+2), and SDG 6-targets 6.1 (+3)
and 6.4 (+3)).

Coastal wetlands provide shoreline stabilization [35] by preventing coastal erosion through
retaining sediment and accumulating new sediment that is transported from terrestrial flood systems
(SDG 15-target 15.1 (+3)). Protecting coastal wetland ecosystems strengthens their resilience to the
impact of storm-driven waves, thus providing storm protection in coastal zones (SDG 11-target 11.B
(+1), SDG 12-target 12.2 (+2), SDG 1-target 1.5 (+3), SDG 13-target 13.1 (+3), and SDG 15-target 15.5
(+3)) [36]. For example, Swedish coastal wetlands adjacent to the Baltic Sea can act as nutrient sinks,
reducing upstream nutrient emissions to marine waters [35] if the water body passes through a wetland
area (SDG 14-target 14.1 (+1) and SDG 3-target 3.9 (+2)). Natural flood regulation supplies sediment
transportation within the moving bodies of water, providing the conditions for agricultural activities
by depositing nutrients and fresh water for irrigation (SDG 2-target 2.4 (+2)) [37,38]. By incorporating
wetlands into the agricultural landscape, hazardous runoff can be avoided (SDG 14-target 14.1 (+1),
SDG 6-target 6.3 (+3), and SDG 15-target 15.5 (+3)). Practicing sustainable agriculture in the local
community diminishes the risk of food and water shortages which are leading to costs for economically
exposed groups (SDG 2-target 2.4 (+2), SDG 1-target 1.5 (+3), SDG 6-targets 6.1 (+3) and 6.4 (+3),
and SDG 13-target 13.1 (+3)). Flood regulation enables production of carbon-free energy (hydropower)
for use in housing and various industries, providing the foundation for further development in human
societies (SDG 1-target 1.5 (+3) and SDG 7-target 7.1 (+1)) without releasing hazardous gases into the
atmosphere (SDG 14-targets 14.1 (+1) and 14.3 (+1)). However, it is important to assess the environment
surrounding hydropower plants, and weigh the benefits and losses for biodiversity [39]. Hydropower
production adds pressure on water resources and would therefore benefit from the re-filling capabilities
of wetlands [40].

Restoring and protecting natural wetlands helps to maintain one of the Earth’s most complex
and unique ecosystems, which provides a high biodiversity of life forms (SDG 3-target 3.9 (+2), SDG
6-target 6.6 (+3), and SDG 15-targets 15.1 (+3) and 15.5 (+3)). Many red-listed flora and fauna are
directly connected to these habitats. Wetlands can reduce the exposure to climate-related effects and
associated economic, social, and environmental shocks and disasters (SDG 1-target 1.5 (+3)). Available
scientific data indicate that wetlands reduce the effects on communities in vulnerable situations [13]
by increasing their resilience to drought and flooding in the environment and by providing multiple
ecosystem services that help to buffer the impact of climate change (SDG target 1.5 (+3)).

Swedish wetland ecosystem services contribute positively to achievement of all SDGs identified
in Table 1, as well as most of their targets (Figure 3). As shown in Figure 3, all identified SDGs in
Table 1 are connected to wetland ecosystem services regarding water regulation in their landscapes.
In addition, among all identified targets, our target-based assessments have indicated that only target
13.2 (SDG 13) and target 15.A (SDG 15) are not relevant. As water-related landscape features, Swedish
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wetlands interact particularly with the SDG 6 (Ensure access to water and sanitation for all) and SDG
14 (Conserve and sustainably use the oceans, seas and marine resources), since all of their identified
targets can be met by natural wetland ecosystem services and their water regulation aspects.
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Figure 3. Positive water regulation interactions identified between United Nations Sustainable
Development Goals (SDGs) and Swedish wetland ecosystem services. Photo: http://www.
kimointernational.org/feature/swedish-municipalities-harness-ecosystem-services/.

4.2. Climate Regulation

Peatlands are natural climate regulators, since they slow down heating of the atmosphere (SDG
13-target 13.1 (+3)). Protecting and restoring peatlands reduces the amount of CO2 available in the
atmosphere, as well as the amount of energy that can be absorbed for climate events (SDG 12-target
12.2 (+2) and SDG 13-target 13.1 (+3)). This decreases the intensification of extreme weather events
(SDG 6-target 6.4 (+3)) that leave vulnerable ecosystems and populations (e.g., infants and the elderly)
exposed to symptoms of overheating and water stress (SDG 3-target 3.9 (+2), SDG 1-target 1.5 (+3),
and SDG 15-target 15.5 (+3)). The low primary production and slow decomposition rates in Swedish
wetlands allow them to accumulate the same amount of carbon as regions with higher decomposition
rates generated by higher precipitation and a longer growing season, resulting in carbon accumulation
rates equivalent to those observed for U.S. soils [41].

According to the Intergovernmental Panel on Climate Change (IPCC), rewetting drained peatlands
could lead to a substantial reduction in annual greenhouse gas emissions to the atmosphere (SDG
11-target 11.B (+1)) [42,43]. This would prevent further insulation of the planet by lessening the
greenhouse effect [44]. This in turn would reduce the amount of energy available for climate-related
hazards and natural disasters (SDG 3-target 3.9 (+2)) and less extreme and intensive climate effects
(SDG 1-target 1.5 (+3), SDG 6-target 6.4 (+3), SDG 13-target 13.1 (+3), and SDG 15-target 15.5 (+3)),
by e.g., reducing the acidification of oceans (SDG 14-target 14.3 (+1)) [45].

Among the 10 SDGs and 17 targets with positive interactions with Swedish wetland ecosystem
services identified in Table 1, achievement of eight SDGs and eight targets can be supported through
protecting these landscape features (Figure 4). While each SDG is given a specific score in Table 1, there
is just one target for each that is relevant to wetland ecosystem services regarding climate regulation.

http://www.kimointernational.org/feature/swedish-municipalities-harness-ecosystem-services/
http://www.kimointernational.org/feature/swedish-municipalities-harness-ecosystem-services/


www.manaraa.com

Water 2019, 11, 609 9 of 14
Water 2019, 11, x FOR PEER REVIEW 9 of 14 

 

 

Figure 4. Positive climate regulation interactions identified between United Nations Sustainable 

Development Goals (SDGs) and Swedish wetland ecosystem services. Photo: 

https://www.sei.org/projects-and-tools/projects/resilience-and-management-of-arctic-wetlands/. 

4.3. Water Purification 

Studies of high-latitude peatlands with permafrost have shown that, apart from storing carbon, 

they have the capacity for storing lead and mercury in an atrophic methylated state by binding them 

to organic material in the active layer [44]. Mercury contamination can derive from local and regional 

areas, but consists primarily of atmospheric mercury, and thus high-latitude peatlands provide a 

global storage basin for mercury (SDG 14-target 14.1 (+1) and SDG 6-6.3 (+3)) [46]. However, thawing 

due to climate change can convert these vast permafrost areas from carbon/mercury sinks into 

carbon/mercury sources [47]. When released, the mercury in the ecosystem will bio-accumulate in 

trophic food chains [48], devastating the population of top predators and thus threatening the 

biodiversity of animals, often causing severe economic and social shocks (SDG 1-target 1.5 (+3)). This 

is one of the crucial reasons for stopping further temperature increases in high-latitude areas (SDG 

3-target 3.9 (+2), and SDG 13-targets 13.1 (+3) and 13.2 (+3)).  

Man-made wetlands for treatment of sewage water achieve a positive reduction in biological 

oxygen demand, chemical oxygen demand, suspended solids and fecal coliforms (SDG 14-target 14.1 

(+1), SDG 3-target 3.9 (+2), SDG 6-target 6.3 (+3), and SDG 15-target 15.1 (+3)). However, their 

potential for reducing the concentrations of ammonia–nitrogen and phosphorus deriving from 

sewage water is declining and these landscape features are no longer as efficient in this regard [49]. 

Water shortages for vulnerable populations can result in use of contaminated water, leading to 

serious health concerns. The ability of wetlands to slow down flowing water allows deposition of 

suspended particles and solutions for sedimentation. This allows plants and microbial organisms to 

reduce the amount of harmful substances subjected to further transportation (SDG 6-target 6.3 (+3)) 

[44], lessening the impact on vulnerable ecosystems and populations (SDG 11-target 11.B (+1), SDG 

14-target 14.1 (+1), SDG 3-target 3.9 (+2), SDG 1-target 1.5 (+3), SDG 13-target 13.1 (+3), and SDG 15-

target 15.5 (+3)). The area of man-made wetlands is increasing, but their quality is not as good as that 

of natural wetlands [6,50]. Natural wetlands are also cheaper to maintain and restore than man-made 

wetlands [51] when used for combating climate-related extreme events (SDG 1-target 1.5 (+3)). As a 

result of the Swedish national strategy for investment in wetlands, the indivisible target of 15.A (SDG 

15) is being actively implemented [52]. This investment reduces the degradation of natural habitats, 

strengthening biodiversity and deep-water drainage systems (SDG 15-targets 15.1 (+3) and 15.5 (+3)), 

Figure 4. Positive climate regulation interactions identified between United Nations Sustainable
Development Goals (SDGs) and Swedish wetland ecosystem services. Photo: https://www.sei.org/
projects-and-tools/projects/resilience-and-management-of-arctic-wetlands/.

4.3. Water Purification

Studies of high-latitude peatlands with permafrost have shown that, apart from storing carbon,
they have the capacity for storing lead and mercury in an atrophic methylated state by binding them
to organic material in the active layer [44]. Mercury contamination can derive from local and regional
areas, but consists primarily of atmospheric mercury, and thus high-latitude peatlands provide a
global storage basin for mercury (SDG 14-target 14.1 (+1) and SDG 6-6.3 (+3)) [46]. However, thawing
due to climate change can convert these vast permafrost areas from carbon/mercury sinks into
carbon/mercury sources [47]. When released, the mercury in the ecosystem will bio-accumulate
in trophic food chains [48], devastating the population of top predators and thus threatening the
biodiversity of animals, often causing severe economic and social shocks (SDG 1-target 1.5 (+3)). This
is one of the crucial reasons for stopping further temperature increases in high-latitude areas (SDG
3-target 3.9 (+2), and SDG 13-targets 13.1 (+3) and 13.2 (+3)).

Man-made wetlands for treatment of sewage water achieve a positive reduction in biological
oxygen demand, chemical oxygen demand, suspended solids and fecal coliforms (SDG 14-target
14.1 (+1), SDG 3-target 3.9 (+2), SDG 6-target 6.3 (+3), and SDG 15-target 15.1 (+3)). However, their
potential for reducing the concentrations of ammonia–nitrogen and phosphorus deriving from sewage
water is declining and these landscape features are no longer as efficient in this regard [49]. Water
shortages for vulnerable populations can result in use of contaminated water, leading to serious
health concerns. The ability of wetlands to slow down flowing water allows deposition of suspended
particles and solutions for sedimentation. This allows plants and microbial organisms to reduce
the amount of harmful substances subjected to further transportation (SDG 6-target 6.3 (+3)) [44],
lessening the impact on vulnerable ecosystems and populations (SDG 11-target 11.B (+1), SDG 14-target
14.1 (+1), SDG 3-target 3.9 (+2), SDG 1-target 1.5 (+3), SDG 13-target 13.1 (+3), and SDG 15-target
15.5 (+3)). The area of man-made wetlands is increasing, but their quality is not as good as that of
natural wetlands [6,50]. Natural wetlands are also cheaper to maintain and restore than man-made
wetlands [51] when used for combating climate-related extreme events (SDG 1-target 1.5 (+3)). As a
result of the Swedish national strategy for investment in wetlands, the indivisible target of 15.A (SDG
15) is being actively implemented [52]. This investment reduces the degradation of natural habitats,

https://www.sei.org/projects-and-tools/projects/resilience-and-management-of-arctic-wetlands/
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strengthening biodiversity and deep-water drainage systems (SDG 15-targets 15.1 (+3) and 15.5 (+3)),
through guidelines for policies and management (SDG 11-target 11.B (+1), and SDG 12-target 12.2 (+2)).

Figure 5 shows eight SDGs and 10 targets relevant to Swedish wetland ecosystem services
regarding water purification in the landscape. SDGs 13 and 15 have a higher correlation, since two
targets for each are related to these types of wetland ecosystem services.
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4.4. Challenges of Achieving Multiple SDGs Regarding Wetland Management

General functions and ecosystem services of wetlands as natural landscape features can be
similar in different places, while there are of course differences which need to be considered in
looking at their contribution to achieving the SDGs and their targets. Climate conditions, landscape
characteristics, diverse ecosystems, human-induced interventions, and protection and restoration
plans for wetlands vary among different regions in the world. This highlights possibly the need
for investigating the interactions between SDGs and their targets and wetland ecosystem services at
regional scale considering wetland characteristics and challenges they are facing with. In addition,
different countries make different policies and recommendations as wetland restoration and protection
plans depending on their national and regional priorities. These plans would affect such interactions,
and regional target-based assessments would be required to explore wetlands’ contributions to moving
towards multiple SDGs and their targets in different regions.

Policy and scientific studies have shown that it is difficult to manage multiple SDGs
simultaneously, as there are many factors that need to be addressed. To achieve the fullest potential of
the SDGs, understanding the complexity of the individual goals and targets and their interactions with
other goals and targets is very important. All SDGs interact with one another—by design they are an
integrated set of global priorities and objectives that are fundamentally interdependent. Understanding
the range of positive and negative interactions among SDGs is key to unlocking their full potential at
any scale, and to ensuring that progress made in some areas is not achieved at the expense of progress
in others. The nature, strengths, and potential impacts of these interactions are largely context-specific
and depend on the policy options and strategies chosen to pursue them. For many if not all SDGs,
having in place effective governance systems, institutions, partnerships, and intellectual and financial
resources is key to an effective, efficient and coherent approach to implementation [15]. However, the
priority given to different SDGs and targets differs between countries depending on their national
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objectives, causing specific goals to be prioritized to favor certain needs over others, regardless of
former analyses [26].

To reach the full potential of SDGs, it is important to change the ways in which policies and
management plans are made. The focus should be on policies and plans for solving different challenges
that apply to and affect many actors that share the same area of interest. For example, integrating
climate change measures for strategies when planning wetland management leads to achievement
of SDG 13-target 13.2 (identified as an indivisible target in this study). Actors should to observe the
defined tasks for each SDG and work on them as a network, combining the different goals around a
single purpose and thereby creating coherent policies. Various integrated environmental governance
concepts for increased collaboration are dependent on identifying the actors involved in a specific
issue that enhanced collaboration would benefit, increasing the chances of solving the issue [19] and
even enabling the possibility to achieve multiple SDGs. Establishing common principles for all actors
would counteract the risk of imbalance in decision making and implementation, which can affect
weaker actors [19].

Making adjustments when handling trade-offs can lead to conflicting interest between sectors,
inhibiting coherency among actors and deflecting opposing interests by allowing environmental
protection to be prioritized over other objectives for achieving multiple SDGs [46]. This can be
overcome by giving priority to long-term sustainability of the environment and simultaneously
balancing the economic and social gains in a short-term perspective [53]. Stimulating a bottom-up
approach to meta-governance that is based on the principles of inclusiveness, transparency,
and accountability could make it easier to set priorities for different levels of governance (national,
regional and local) [54].

5. Conclusions

Demand for clean drinking water is steadily increasing and global water resources are under
high social and economic pressure. With the ongoing climate change caused by human activities,
a clear understanding of how increasing global mean temperature affects the hydrological cycle at
both global and local scales is crucial. By taking advantage of existing natural ecosystems, such as
wetlands, it is possible to combat the trend of a warming planet. Multiple services provided by
wetlands can act as essential NbS for achieving different SDGs and particular targets, for instance,
by reducing greenhouse gases and environmental toxins, maintaining a stable groundwater level,
and even cooling the planet. This study highlights the possibilities within Swedish wetland ecosystems
to help achieve SDGs and their targets. Application of a scoring framework to classify SDGs and their
targets in accordance with their interactions with wetland ecosystem services in Sweden resulted in
identification of 10 SDGs and 17 targets with enabling, reinforcing and indivisible interactions. Many
of these SDGs and targets are manageable/achievable by the same wetland services. For instance,
wetland interactions with the water cycle from both quantity and quality aspects are in line with SDGs 1,
2, 6, 12, and 13 and their specific targets. Thus, efforts aiming to manage and restore Swedish wetlands
can lead to achievement of the SDGs and other national environmental quality objectives. However,
when developing wetland management plans, there is a need to replace the business-as-usual approach
with an intelligible and inclusive approach, highlighting the possibilities wetland ecosystems provide
to coherently address SDGs and their specific targets. Such an approach would give a broader view on
achieving multiple SDGs by decreasing the risk of losing valuable resources for environmental and
socio-economic benefits derived from Swedish wetlands. It is crucial that policy-makers in various
domains avoid undermining each other’s efforts to establish a network and instead strive for policy
coherence, continuous development, and implementation of comprehensive strategies to achieve all
relevant SDGs and targets.
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