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The United Nations Sustainable Development Goals (SDGs) are a unifying call for change guiding global actions at multiple levels of governance for a better planet and better lives.
Consequently, achieving the “future we want” may be hindered by overlooking valuable
natural resources and services that are not explicitly included in the SDGs. Not recognizing
the direct, intrinsic value of some natural resources may threaten the sustainability of the
services they provide and their contributions to the SDGs. Here, we use inland aquatic
ecosystems, and the ﬁsh and ﬁsheries therein, as an example to explore opportunities for
recognition and inclusion of other natural resources that are missing from the SDGs. Key
resources absent from the SDGs are less likely to be incorporated in global, national, and
regional objectives, dialogues, and policies. We outline multiple potential pathways for
better inclusion and capitalization of contributions from these overlooked natural resources
during the operationalization of the SDGs and other global instruments.
Keywords: sustainable development goal (SDG), SDG (sustainable development goals), inland aquatic ecosystems,
inland waters, inland ﬁsheries, missing, limitations, ﬁsh

INTRODUCTION
The 2030 Agenda for Sustainable Development and its 17 Sustainable Development Goals (SDGs) serve as
a unifying and aspirational vision for global change (United Nations, 2015). Globally, Member States and
other relevant actors have committed to using the SDGs as their guiding framework to create the “future we
want” for a better life (United Nations, 2012). Due to the breadth and scope of the agenda, the 169 targets of
the SDGs are intentionally general, but for the goals to be achieved, the targets need to be effectively
grounded with context-speciﬁc applications, appropriate spatial scaling, and relevant translation into
national policies, actions, and interventions (United Nations, 2016; Breuer et al., 2019a).
Joining the 17 goals into a uniﬁed system of sustainable development goals presents the opportunity to
bind actions together during implementation (leBlanc, 2015). Realizing this potential, however, relies on
how each country interprets the goals and what actions they undertake (Jönsson and Bexell, 2021).
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Adopting a political framework that recognizes trade-offs and
synergies among goals can provide objective evidence for more
informed and better coordinated decision making when deﬁning
policies and actions for meeting national commitments to the SDGs
(e.g., Gratzer et al., 2019). However, when natural resources or
ecosystem services are absent or weakly represented among the
SDGs (e.g., global food systems, Veldhuizen et al., 2020; mental
health, Warmate et al., 2021; food security, Cruz-Garcia et al., 2016;
socio-ecological environments, Reyers and Selig 2020; soil, Keesstra
et al., 2016; biocultural heritage, Poole 2018; adult education, Orlović
Lovren and Popović 2018; knowledge, Alsayyad and Nawar 2019;
Briceño and Santos 2019), they can translate into poor recognition
and management of associated services (Burford et al., 2013; Griggs
et al., 2017). Failing to recognize the contributions of these critical
natural resources and ecosystem services, and not adequately
protecting them, for whatever reason, can hinder the ability of the
global community to realize the vision of sustainable development
that the SDGs represent (Gupta and Vegelin, 2016).
Inland ﬁsh and ﬁsheries (including other inland aquatic
organisms) (Lynch et al., 2020) and the aquatic ecosystems on
which they rely (Dickens et al., 2020; Tickner et al., 2020) are
prominent examples of overlooked natural resources that provide
important contributions to the SDGs. Their fundamental
characteristics (e.g., high species diversity, varied and disparate
ﬁsheries, and deﬁnitions of sustainability) present challenges for
capturing their worth and accurately representing them in policy
decisions. Nevertheless, given the widespread distribution of inland
ﬁsh and ﬁsheries and their importance in many regions of the world
(Cooke et al., 2016), seeking ways to overcome these challenges and to
identify opportunities for increasing recognition of their values is a
worthwhile endeavour (Dickens et al., 2020). The aims of this concept
piece are twofold: ﬁrst, to highlight that inland ﬁsh and ﬁsheries, while
largely assumed to be included in the SDGs and other global policies,
are in reality grossly underrepresented and as a result continue to be
degraded without appropriate consideration; and second, to note how
paying greater attention to natural resources, which have been
omitted from the SDGs, could nevertheless help countries
implement policies and actions that deliver on their commitment
to the SDGs. Using inland ﬁsh, ﬁsheries, and aquatic ecosystems, as
an example, we identify mechanisms by which missing natural
resources can be accounted for during implementation and
reporting of the SDGs. We also outline alternate pathways for
protecting these natural resources via recognizing their
contributions to the SDGs and, more generally, to global
sustainability. The particular importance of inland ﬁsheries to
developing countries (Funge-Smith and Bennett, 2019) means that
these mechanisms would be extremely beneﬁcial to these nations. The
options explored here could potentially serve as a model for other
natural resources missing from the SDGs.

recreation, and nutrition security of millions and the
livelihoods of billions of people (Funge-Smith and Bennett,
2019), and provide an important indicator of inland aquatic
ecosystem health (Figure 1a) (Tedesco et al., 2017). The
future contribution of inland aquatic ecosystems and the
ﬁsheries services they support is threatened by multiple
stressors associated with economic and urban development,
including habitat destruction and environmental disruption
caused by water resource and agricultural expansion, water
quality issues, and heightened ﬁshing pressure from human
population growth (Reid et al., 2018; Tickner et al., 2020).
Despite their importance to the success of the SDGs (Lynch
et al., 2017, 2020), explicit targets for recognizing and protecting
inland ﬁsh, the inland aquatic ecosystems they rely on, and the
ﬁsheries services they provide are not obvious in the SDGs (Lynch
et al., 2017; Dickens et al., 2020). Indirect references to relevant
ecosystems, however, are dispersed across multiple goals,
exacerbated by a general assumption among stakeholders that
inland ﬁsheries are, indeed, covered under one or more of the
following SDGs—SDG 6: Clean Water and Sanitation, SDG 14:
Life Below Water, or SDG 15: Life on Land (Nash et al., 2020)
(United Nations, 2022a) (Figure 1b). Furthermore, impacts of
this oversight compound as many global initiatives are intricately
linked.
It is commonly assumed that SDG 14: “Life below Water”
includes inland ﬁsheries, however, they are all but omitted by the
marine-speciﬁc language of SDG 14 (United Nations, 2016;
Schmidt et al., 2017): “Conserve and sustainably use the
oceans, seas and marine resources . . . ”. The overarching
language of the goal generally precludes the inclusion of
inland ﬁsheries, and its targets and indicators largely lack the
scope to recognize inland contributions (Dickens et al., 2020).
It has also been assumed that inland ﬁsheries are addressed
under SDG 6, potentially due to visual representations and the
reference to “aquatic life” (Figure1b). Whilst ‘water’ is often
considered synonymous with fresh water, and is accepted to
include ﬁsheries services, the focus of this goal is on the extent
and status of the water in freshwater ecosystems, and the
associated water safety and security for human consumption,
rather than the species within those ecosystems (Darwall et al.,
2018). Maintaining water quality and quantity for human
consumption can be positive for ﬁsh and ﬁsheries, however,
unless dual aims are speciﬁcally outlined, it will not
necessarily lead to improvements for life within freshwater
(Arthington, 2021). For example, indicator 6.6.1 (change in
the extent of water-related ecosystems over time) allows the
inclusion of reservoirs, which are not always beneﬁcial to ﬁsh
(e.g., Marques et al., 2018), and the negative ecological impact of
dams and their reservoirs are recognized in the 2021 progress
report on this indicator (United Nations Water, 2020). Water
demands to meet multiple direct human needs (e.g., domestic
consumption, agriculture, hydropower, and industry) tend to
take precedence over the needs of ﬁsh, other inland aquatic
species, and the ecosystems that support them (Tickner et al.,
2020). Ultimately, despite the relevance and potential, SDG 6
does not acknowledge aquatic biodiversity and ﬁsheries services
(Figure 1b).

INLAND FISH AND FISHERIES CASE
STUDY
Inland ﬁsh account for at least 50% of all globally described ﬁsh
species (Fricke et al., 2020), representing a substantial component
of global biodiversity (Loh et al., 2005). They support food,
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FIGURE 1 | (A) Inland ﬁsh, ﬁsheries, and aquatic ecosystems across the globe provide important services contributing to individual SDG targets among them SDG
1: no poverty, 2: zero hunger, 6: clean water and sanitation, 8: Decent work and economic growth, 12: responsible consumption and production, 13: climate action, 14:
Life below water and 15: Life on Land and meeting the SDG Agenda for 2030. (B) Inland aquatic ecosystem services appear in the imagery of the SDGs suggesting inland
ﬁsh, ﬁsheries and aquatic ecosystems are well represented among these goals, when in reality they are not. There is a mismatch between the content and the
imagery of the SDGs that can lead to confusion. Inland aquatic organisms are supposedly covered under SDG 15 (rows 5-6) but the icons do not represent them, by
contrast ﬁsh and ﬁsheries are indicated in the words and images associated with SDG 6 (rows 1-2); and 14 (rows3-4), yet the indicators lack the scope for including inland
aquatic ecosystems, and for reporting on inland ﬁsh (https://unstats.un.org/sdgs/indicators/indicators-list/). (C) Many services from inland ﬁsh, ﬁsheries and aquatic
ecosystems contribute to many of the sustainable development goals. Better management and inclusion of these resources and the services they provide through
development of goals, indicators and guiding frameworks will support the economic, well-being and environmental targets of the 2030 Agenda.

Although counterintuitive based on its title, inland ﬁsheries
services are currently best represented by SDG 15: “Life on Land.”
The goal’s stated objective is to ‘protect, restore and promote
sustainable use of terrestrial ecosystems, sustainably manage
forests, combat desertiﬁcation, and halt and reverse land
degradation and halt biodiversity loss’, but one of its 12 targets
(15.1) does explicitly reference “sustainable use of . . . freshwater
ecosystems and their services”, thus inland ﬁsheries services do,
indeed, fall under this deﬁnition (Figure 1b). Nevertheless,
lumping inland ﬁsh and ﬁsheries with terrestrial ecosystems
means they tend to be overlooked, as they end up competing
for attention with more prominent terrestrial ecosystems, such as
forests (Dickens et al., 2020). Consequently, there is limited scope
to report on inland aquatic systems and the signiﬁcant
contributions they would provide (Lynch et al., 2017). Whilst
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both terrestrial and marine protected areas have scope to
incorporate inland waters, in practice, management largely
allows them to fall through the gap between Life on Land and
Life below Water (Abell et al., 2017; Reis et al., 2017; Loury et al.,
2018; Acreman et al., 2020; Thieme et al., 2020).

REAL-WORLD OPPORTUNITIES FOR
INCLUSION
The stated goals of the SDGs are ﬁxed, however; there do remain
tangible opportunities for safeguarding and capitalizing on inland
aquatic ecosystems and the contributions that their services can
make to the 2030 Agenda and other global instruments
(Figure 1c). Better inclusion of the missing natural resources
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TABLE 1 | a) Existing SDG Targets and indicators with potential for reporting inland contributions, b) A Framework for supporting implementation and reporting of contributions from inland aquatic ecosystems and their
services showing a theoretical set of objectives and c) providing universal indicators for inland ﬁsh, ﬁsheries and inland aquatic ecosystems that could be globally applicable and relevant to national circumstance.
Table 1a Identiﬁes Areas where, despite Current Limitations in the Indicators and Language of the SDGs, There is Potential for Future Inclusion and Reporting of Inland Aquatic Ecosystems, Inland Fish, and Fisheries
within the Framework
SDG #
14.1

Relevant Goal/Target/indicator

Current exclusions

Potential for future inclusion

By 2025, prevent and signiﬁcantly reduce marine pollution of all kinds, in
particular from land-based activities, including marine debris and
nutrient pollution. Indicator: 14.1.1 “coastal eutrophication and ﬂoating
plastic debris density,”

- Does not currently acknowledge the role of inland waters as a
conduit (UN, 2015)
- Does not provide scope for reporting inland aquatic pollution (but
see SDG6)

Recognizes the relevance of “land-based” contributions to marine
pollution
Indicator: There is scope to include the reporting of nitrate and
phosphate levels in inland waters to provide early indications of
eutrophication
There is also scope to expand the indicators more generally to
recognize more diverse sources of pollution aside from
eutrophication and plastic debris, including microplastics

Indicator - Does not permit reporting any reduction in inland water
pollution, which is a major source of marine pollution (e.g., Gupta
et al., 2018; Packett et al., 2009)
14.2

By 2020, sustainably manage and protect marine and coastal
ecosystems to avoid signiﬁcant adverse impacts, including by
strengthening their resilience, and take action for their restoration in
order to achieve healthy and productive oceans
Indicator 14.2.1 “sustainable management of ecosystems”

- Does not currently offer the provision for recognizing the connection
between inland and marine aquatic systems

Has scope for expansion to recognize the contributions of
sustainable management of inland aquatic ecosystems to
achieving 14.2

- Indicator does not currently permit reporting on the management of
inland systems

“. . . using ecosystem approaches to managing marine areas”
14.4

4

By 2020, effectively regulate harvesting and end overﬁshing, illegal,
unreported and unregulated (IUU) ﬁshing and destructive ﬁshing
practices and implement science-based management plans, in order to
restore ﬁsh stocks in the shortest time feasible, at least to levels that can
produce maximum sustainable yield as determined by their biological
characteristics
Indicator 14.4.1: proportion of ﬁsh stocks within biologically sustainable
levels

- Doesn’t currently allow for reporting of inland ﬁsheries

- Reasonable to include and report inland aquatic ﬁsheries
‘sustainability’ but requires establishing baseline biological references
and measures of sustainability other than MSY, which does not
represent a feasible metric for inland ﬁsheries

- Indicator focuses on “sustainable’ levels and currently lacks the
scope for reporting inland ﬁsheries

- Changes in language and references would allow improvements in
inland ﬁsheries to reduce illegal practices for example, to be reported
against 14.4

- the focus of the target is the extent of the ecosystems, not
necessarily including their function and limiting scope to report on the
ecosystem itself and its inhabitants
- Limited scope to acknowledge the other contributions of inland
aquatic ecosystems and their services
- Additional indicators for ecosystem function would be relevant for
reporting on water for human consumption as well and would permit
inclusion of factors relevant for inland aquatic organisms and
ecosystems function

- Has potential for the scope of the indicators to be expanded beyond
the ‘extent’ to include indicators of function and quality

- current focus lacks recognition of ecosystem-service role of aquatic
organisms in ecosystem function and water quality

- There exists scope for reporting inland aquatic ecosystem functions
and biota as indicators of quality

- Loans that increase ﬁshing pressure and IUU ﬁshing can be equally
harmful in inland aquatic ecosystems
6.6

“Protect and restore water-related ecosystems . . . ,”

Indicator 1.6.1: “Change in the extent of water-related ecosystems over
time.”

“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”
Indicator 6.3.2 “Proportion of bodies of water with good ambient water
quality”

- There is potential to recognize the role of functional inland aquatic
ecosystems for quality water for human use as well as inherent
environmental relevance
(Continued on following page)

Inland Fish and SDGs

May 2022 | Volume 10 | Article 756045

6.3

- There is scope for reporting on extent of wetlands and other inland
aquatic environments and their services
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TABLE 1 | (Continued) a) Existing SDG Targets and indicators with potential for reporting inland contributions, b) A Framework for supporting implementation and reporting of contributions from inland aquatic ecosystems
and their services showing a theoretical set of objectives and c) providing universal indicators for inland ﬁsh, ﬁsheries and inland aquatic ecosystems that could be globally applicable and relevant to national circumstance.
15.1

“ensure the conservation, restoration and sustainable use of terrestrial
and freshwater ecosystems and their services.”

Indicator 15.1.1: “Forest area as a proportion of total land area” Indicator
15.5.2: “Proportion of important sites for terrestrial and freshwater
biodiversity that are covered by protected areas, by ecosystem type”

- It is a large and broadly encompassing target and the consequence
of lumping freshwater with terrestrial ecosystems, has meant that
their signiﬁcance has been largely overlooked due to the greater
attention garnered by terrestrial life and forests (Juffe-bignoli et al.,
2016)
Forests are speciﬁcally covered under other SDG15 targets (15.3,
15.4) yet are also the focus of this quite general target (15.1)

The target has much potential for outlining speciﬁc inland aquatic
targets locally

Indicator 15.1.1. could recognize ﬂooded forest and wetlands

Under indicator 15.1.2 all inland aquatic could ecosystems could be
recognized and reported
- Specifying inland aquatic ecosystem targets would help highlight
and recognize their contribution so they are not lost in the greater
focus of terrestrial habitats and forests
b) Objectives for Inland Aquatic Resources
Target for inland ﬁsh: “conserve and manage vulnerable inland aquatic life, prevent extinctions, and ensure biodiversity conservation including by establishing legal provision for the protection of species

5

Target for inland ﬁsheries: “effectively control, illegal and unregulated ﬁshing and destructive ﬁshing practices, develop native species aquaculture where possible, ensuring aquaculture does no harm; and implement ecosystem-based
management, to maintain ﬁsh and aquatic biota productivities, at least to levels that can be harvested sustainably, as determined by biological characteristics and the best available data”
Target for inland aquatic ecosystems: “sustainably manage and protect healthy and productive inland aquatic ecosystems by taking action to mitigate threats and adverse impacts through restoration activities”. Speciﬁcally, “conserve
connectivity of inland waters and their watersheds, including wetlands, ﬂoodplains, lakes and rivers, and ensure the conservation, restoration and sustainable use of inland aquatic ecosystems and their services based on best available scientiﬁc
information and best practices”
c) Indicators for Inland Aquatic Resources
Relevance

Indicator(s)

Application

Extent to which inland ﬁsh biodiversity is protected under national and
international legal systems

proportion of species identiﬁed as threatened for which appropriate
protection is recognized in law, policy, or regulation

Globally relevant
Regionally informative
Nationally applicable

Inland Fisheries
Management

Monitoring, control and surveillance of inland ﬁsh and ﬁsheries

extent to which ﬁshing gears, ﬁshing effort, and ﬁsh harvests are
monitored, regulated, and enforced spatially, seasonally, by biomass,
species and according to size

Provides a measure that can be used by all nations with inland
ﬁsheries

Inland aquatic
ecosystems

Health of inland aquatic ecosystems

- the extent to which water resources are managed without
compromising ecological integrity, while maintaining social equity,
ecological integrity and economic growth
- the extent to which the Ecosystem Approach to Fisheries
Management is being correctly applied and effectively adapted for
national, regional, and local contexts

Relevant to all nations with inland waters

Inland Fish and SDGs
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can be achieved through implementation and reporting of the
SDGs, by highlighting them better under existing indicators, and
by improving reporting mechanisms, which in turn will also
facilitate operationalization of the goals (Figure 1c). We
identiﬁed several targets and indicators (Table 1a) where the
language currently limits the potential to report on relevant
inland aquatic successes that would otherwise contribute
towards meeting each target. Contributions from inland
aquatic ecosystems, ﬁsh, and ﬁsheries could be recognized
under the three SDG’s mentioned above: SDG 6, where
“water-related ecosystems” are mentioned; SDG14, where the
relevant language for management of ﬁsheries currently exists;
and SDG 15, where “freshwater ecosystem services” are noted.
Whilst not a trivial endeavour, re-deﬁning biological reference
points based on, for example, life-history parameters (e.g., growth
estimates), as indicators and providing clearer mechanisms for
reporting may also help nations identify and capitalize on existing
resource contributions to support national implementation of the
goals. Including such indicators in multiple international
instruments [e.g., Convention on Biological Diversity (CBD)]
and ensuring alignment among them may enhance their
collective contribution whilst improving efﬁciency. Outlining a
blueprint for a national framework speciﬁc for inland aquatic
ecosystems that reiterates and builds on these speciﬁc targets may
support national adoption into, or development of, a strategic
plan for inland aquatic ecosystems. This may help bridge the gap
between real-world application and the SDGs, and in so doing
could both complement the existing SDG framework and provide
supplemental guidance for Member States.

inland aquatic ecosystem metrics under SDGs 6, 14 and 15,
respectively (United Nations, 2016; United Nations, 2019).
Identifying prospects for greater inclusion through the
implementation and reporting of the SDGs may help to
capitalize on existing contributions of inland ﬁsh and ﬁsheries
for meeting the economic, social, and biodiversity aspirations for
2030. Although interactions among the SDGs are complex (Mohr
et al., 2022), and there are challenges for monitoring across
targets and indicators (Nilsson et al., 2018; Eurostat, 2021), the
widespread beneﬁts of inland ﬁsheries could, nevertheless be
further recognized by identifying national indicators for inland
aquatic ecosystems under relevant SDG goals and in so doing
facilitating reporting progress. For example, if national biological
reference points were established, such as deﬁning target species
and quantities, under existing indicators, sustainable harvest of
inland ﬁsheries could be used at the country level to report on
SDG Target 12.2: “By 2030, achieve the sustainable management
and efﬁcient use of natural resources”, whilst sustainable
management of inland aquatic ecosystems can be tracked
under SDG 6.6, which targets “water-related ecosystems”
(Arthington et al., 2018).

Inland Targets and Indicators
Recognizing that States have limited human resources and
funding to track a multitude of indicators, having additional
ways to recognize progress made towards meeting their SDG
commitments would nonetheless be useful and intrinsically
beneﬁcial. Although, in some ways, simply recognizing “inland
waters” under SDG14 targets might facilitate inclusion of many of
the needs of inland aquatic systems and allow reporting of
progress against them distinct differences between marine and
inland environments warrant further consideration (Cooke et al.,
2014). To highlight the areas of greatest need, and at the same
time account for the key differences between inland water and
marine ecosystems, we identiﬁed a theoretical set of objectives
(Table 1b). These objectives, which explicitly recognize the
diversity of inland aquatic waterways, as well as key attributes
of healthy ecosystems (e.g., connectivity within watersheds),
provide a framework that would facilitate reporting national
contributions against relevant existing SDG targets.
The absence of speciﬁc indicators for inland ﬁsh and ﬁsheries
is partly a consequence of challenges in reporting inland ﬁsh
production (Deines et al., 2017; FAO, 2018; Elliott et al., 2019),
due to a predominance of recreational (Arlinghaus et al., 2019)
small-scale (Welcomme et al., 2010), and subsistence (Mills et al.,
2011) ﬁsheries, for which, biological and stock assessment
approaches commonly utilized in marine contexts
(i.e., maximum sustainable yield) are often difﬁcult to apply
(Cooke et al., 2016), resulting in statistics that are variable in
quality (FAO, 2015; FAO, 2018; Funge-Smith and Bennett, 2019).
Nevertheless, to implement any inland ﬁsh and ﬁshery tracking,
alternative relevant and feasible indicators for important inland
ﬁsh and ﬁshery variables that are applicable to multiple global and
national agendas are essential (Funge-Smith and Bennett, 2019).
In so doing, key political, biological, and social needs can be
prioritized, and greater inclusion of inland aquatic ecosystems
and ﬁsh in both policy and the SDG process can be facilitated,

Implementation of the SDGs by Countries
The indicator progress reports do include various
recommendations for implementation of SDGs (e.g., United
Nations, 2022b), however the text of the SDGs does not
dictate nor outline the speciﬁcs of how they are to be
executed. Targets need to be localized and adapted to the
country context (United Nations, 2016). Consequently,
Member States are responsible for translating the targets into
policies and actions that will maximize their chances of
successfully meeting their commitments to the goals. This
ﬂexibility provides signiﬁcant scope for countries to interpret
the goals in a way that accounts for national capacity, interests,
and conditions, permitting countries, should they wish, to extend
or adopt additional targets and metrics beyond those listed in the
SDGs (Dickens et al., 2020). For example, Mexico has shown
great commitment to protecting its water-related ecosystems
(SDG target 6.6), by establishing environmental water reserves
for nearly 300 basins, to preserve and manage ﬂows, representing
50% of Mexico’s surface water (Salinas-Rodríguez et al., 2021).
Recent reports from across the EU against various SDG 15
indicators show that some countries, such as Denmark, have
chosen to surpass their SDG commitments regarding natural
resources (Lafortune et al., 2021). By applying a broad
understanding of ‘Life below Water’ to the interpretation of
the goals, Member States could also recognize the
contributions of inland aquatic ecosystems for meeting their
SDG commitments, reporting relevant ﬁsh, ﬁsheries, and
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bringing beneﬁts for reporting and efﬁciency of
operationalization to Member States.
A ﬁrst step might be to improve on the limited reporting of
inland ﬁshes under existing indicators for SDG targets, such as
the IUCN Red List Index being used as an indicator for SDG
target 15.5 (IUCN, 2022). The value of existing indicators could
also be strengthened by allocating resources to support further
inclusion of inland aquatic information [e.g., continued
identiﬁcation of important areas for freshwater biodiversity
and production under SDG15.1.2 (Ainsworth et al., 2021);
improved assessment of inland ﬁsheries under SDG15.5.1, for
which only baseline estimates exist (Fluet-Chouinard et al.,
2018)].
It is generally recognized that there is scope to improve on the
SDG indicators (Hák et al., 2016). The most practical, near-term
objective may be to identify the aforementioned biological
reference points and develop realizable indicators (see
Table 1c examples) for assessing the state of inland ﬁsheries
that would be globally applicable and at the same time relevant to
national circumstances. If indicators can successfully integrate
achieving water security (SDG 6) with ensuring water for
ecosystem needs and ecosystem service provision (SDGs 14
and 15), then they may be more readily adopted through
various global policy agendas (Saner et al., 2019). For example,
there are close links between the SDGs and the Post 2020 Global
Biodiversity Framework being developed by the Convention on
Biological Diversity. A purpose of the Post 2020 Global
Biodiversity Framework is to contribute “to the
implementation of the 2030 Agenda for Sustainable
Development,” and progress towards “the Sustainable
Development Goals will help to create the conditions
necessary to implement the Framework” (CBD, 2020).
Although the goals and targets of the Post 2020 Framework
are due to be ﬁnalized in 2022 and are thus nearing completion,
there are still opportunities to inﬂuence the discussion around
indicators and implementation (van Rees et al., 2021). Therefore,
it will be important to ensure that the wording of ﬁsheries-related
targets (e.g., CBD target 5, 9, 10) and indicators effectively cover
both marine and inland ﬁsheries (CBD, 2021). A proposed
‘Sustainable water and inland ﬁsheries index’ (FAO, 2020) is
currently listed as a complementary indicator for target 5.
Because of the linkages between Post 2020 CBD Targets and
the SDGs, there is potential for these to be mapped onto the
SDGs, providing a dual opportunity to inﬂuence policy
implementation. It will nevertheless be important to
acknowledge the potential for existing limitations of including
inland ﬁsheries within the context of SDG 14 to endure.

(United Nations, 2019). For example, the UN adopted the
‘Strategic Plan for Forests’, which includes six voluntary and
universal Global Forest Goals and identiﬁes the links for how
these additional goals contribute to achieving SDG targets
(United Nations, 2017). UN Water also released a progress
report for SDG6 (United Nation Water, 2021), which provides
an update on the global status of water-related ecosystems and
outlines priority actions needed to achieve target 6.6 by 2030.
Unlike forests and terrestrial ecosystems, which already
have relatively high global proﬁles, inland ﬁsh and inland
aquatic ecosystems are much more obscured (Lynch et al.,
2017). There is therefore potentially an even greater need for a
Strategic plan for inland aquatic ecosystems, akin to the one for
forests, that could provide more reﬁned targets and could
potentially help Member States and other actors to deﬁne
policies and actions. To move away from operating in silos,
goals identiﬁed in such a plan would need to be globally
inclusive; and their development and content would need to
recognize the requirement for a more strategic, integrated and
collaborative global effort (Arthington, 2021), Such a strategy
would build from existing ﬁsheries guidance and tenets, be
coordinated among on-going initiatives, such as the CBD and
the Ramsar Convention on Wetlands (Finlayson et al., 2011),
UN Water, as well as recognizing other non-governmental
inland water-related initiatives [e.g., the Alliance for
Freshwater, (Darwall et al., 2018)], but be tailored
speciﬁcally for inland ﬁsheries. For inland ﬁsh and
ﬁsheries, goals and targets may consider the Rome
Declaration (FAO and Michigan State University, 2016),
the Technical Guidelines for Responsible Fisheries, Inland
Fisheries (FAO, 1997), the Ecosystem Approach to Fisheries
Management (FAO, 2019), the Small-Scale Fisheries
Guidelines (FAO, 2015), the Technical Guidelines for
Responsible Recreational Fisheries (FAO, 2012) and other
available instruments and guidelines. The “Strategy” could ﬁll
the gap between the SDGs and real-world requirements,
including the needs for maintaining ecosystem function
(Schulze and Mooney, 2012; Tilman et al., 2014), food
security (Funge-Smith and Bennett, 2019), nutritional
security (Arlinghaus et al., 2019), and recreational services
(Arlinghaus et al., 2019). Targets, such as the ones in Table 1,
could be coupled with more speciﬁc aims, such as reversing
riparian forest loss, maintaining a proportion of the world’s
riverine ﬂows as free ﬂowing, reducing pollutants, and
improving water quality in freshwater systems (Damania
et al., 2019), and development of landscape management
plans to support healthy ecosystems on which inland ﬁsh
and their ﬁsheries rely (Tickner et al., 2020). Expanding on the
Rome Declaration (FAO and Michigan State University,
2016), by including protection of inland biodiversity, and
identifying the links to the SDGs more clearly, could be
among the targets described speciﬁcally for inland ﬁsh and
ﬁsheries, respectively.
More broadly, the goals can consider connections with other
relevant guidelines such as, the “EU Water Framework Directive”,
“UN Climate Action Plan”, and the “UN Strategic Plan for
Forests”. A Strategic Plan for inland aquatic ecosystems that

A Proposal for a Strategic Plan for Inland
Aquatic Ecosystems
Beyond the SDGs, and Post-2020 Framework, there are
internationally adopted strategic approaches and agreements
that are intended to guide policy and encourage sustainable
ecosystem management. Many of these initiatives aim to
support and expand upon the SDG targets and assist in
national translation and operationalization of the goals

Frontiers in Environmental Science | www.frontiersin.org

7

May 2022 | Volume 10 | Article 756045

Elliott et al.

Inland Fish and SDGs

could unify and guide partnerships among relevant initiatives
would help to acknowledge and capitalize on a greater
understanding of the links among the inland water initiatives
and relevant SDGs (Figure 1c).
By emphasizing approaches that enhance and facilitate
operationalization of the SDGs, whilst capitalizing on existing
opportunities, the process of implementing the SDGs can be
streamlined for Member States (Figure 1c). Furthermore,
communicating inland ﬁsheries values through research and
education, and evidence-based decision making could help to
emphasize the contribution of these overlooked natural resources.

in part) through national implementation and policies
(United Nations, 2016). Consequently, individual countries
could include overlooked natural resources in meaningful
actions to help them meet their sustainable development
goal commitments.
The SDGs are wonderfully ambitious but, if global
commitments to a sustainable future are to be met, then
targets and indicators will need to be carefully assessed and
all available opportunities to meet them will need to be
recognized and capitalized upon. A realistic next step could
be for the scientiﬁc community to help identify these
opportunities and provide clear targets and indicators that
can help optimize the role of the SDGs in achieving a
sustainable future (Harper et al., 2021) (MaasriJähnig et al.,
2021). The text of the SDGs is ﬁrmly in place, but there is
ﬂexibility to deﬁne parameters, and how they are to be measured
(United Nations, 2019). The diverse stakeholders in the global
community can embrace opportunities for improvement, reﬁne
existing approaches laid out herein and elsewhere, propose
alternatives and, ultimately, coordinate efforts to efﬁciently
achieve the SDGs. Effective management of natural resources
and ecosystems is critical for realizing the “sustainability” in the
Sustainable Development Goals (Elder and Olsen, 2019).
Adequately appreciating the breadth of natural resources that
can contribute to the SDGs and taking steps to safeguard their
future will be critical in effectively realizing the “future we want”
(United Nations, 2012).

DISCUSSION
In this concept piece, we describe how the SDGs are being used as a
guiding mandate for global sustainable development, with
potentially far-reaching consequences for anything not included
(Griggs et al., 2017; Alsayyad and Nawar, 2019). A lack of explicit
reference in the SDGs to certain natural resources and ecosystem
services has resulted in them largely being omitted from actions
and policies to meet the commitments of the SDGs and other
global policy frameworks (Lynch et al., 2020). With such a broad
remit, it is realistic to expect that some important natural resources
might be less prominent within the SDGs (Biermann et al., 2017;
Weber, 2017; Clark et al., 2018; Gusmão Caiado et al., 2018);
nevertheless, implementing agencies may still have opportunities
to effectively capture the breadth of natural resources in their
efforts to meet their commitments to the SDGs through
mechanisms such as those described herein.
Here, we present the example of ways in which inland ﬁsh,
ﬁsheries, and aquatic ecosystems could be more explicitly
included in the process for realizing the vision of the SDGs
(Figure 1c). Their presence “everywhere and nowhere” among the
SDGs, has meant that they are largely, and inappropriately,
assumed to be included “somewhere”, and consequently are
generally overlooked (Funge-Smith and Bennett, 2019; Lynch
et al., 2020). By not fully recognizing their potential contributions,
achieving the vision for the SDGs may be compromised (Lynch
et al., 2020). We present several tangible pathways for
safeguarding and capitalizing on inland aquatic ecosystems
and the contributions that their services can make to the
SDGs and other global instruments. In so doing, we present a
model for converting the philosophies outlined in the SDGs to
concrete real-world application and highlight opportunities to
recognize valuable contributions of other natural resources that
have been absent from or obscured by SDG processes (Muff et al.,
2017; Breuer et al., 2019b; Grainger-Brown and Malekpour,
2019). Future development of strategies for better monitoring
and assessing SDG targets and indicators will help to realize many
currently hidden assets. For example, the Illuminating Hidden
Harvests initiative, is a global effort to highlight small-scale
ﬁsheries in global politics, the ﬁndings of which will be
summarized in a report due to be released in 2022 (World
Bank, 2012). The SDGs are expected to be realized (at least

Frontiers in Environmental Science | www.frontiersin.org

DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS
VE, SC, and AL conceptualized the perspective. VE wrote the ﬁrst
draft of the manuscript. All authors wrote sections of the
manuscript and contributed to manuscript revision, read, and
approved the submitted version.

ACKNOWLEDGMENTS
We thank Robert Arlinghaus and Minna Epps for reviewing an
early draft of this manuscript as well as Kathy Hughes for
reviewing an early draft of this manuscript for U.S. Geological
Survey. Collectively they provided helpful insights and helped us
to reﬁne the manuscript. Finally we would like to thank two
reviewers who provided thoughtful comments that also helped us
to improve the manuscript and messaging. Any use of trade, ﬁrm,
or product names is for descriptive purposes only and does not
imply endorsement by the U.S. Government.

8

May 2022 | Volume 10 | Article 756045

Elliott et al.

Inland Fish and SDGs

REFERENCES

Freshwater Biodiversity Science and Conservation. Aquat. Conserv. Mar.
Freshw. Ecosyst. 28, 1015–1022. doi:10.1002/aqc.2958
Deines, A. M., Bunnell, D. B., Rogers, M. W., Bennion, D., Woelmer, W., Sayers, M.
J., et al. (2017). The Contribution of Lakes to Global Inland Fisheries Harvest.
Front. Ecol. Environ. 15, 293–298. doi:10.1002/fee.1503
Dickens, C., McCartney, M., Tickner, D., Harrison, I. J., Pacheco, P., and Ndhlovu,
B. (20202020). Evaluating the Global State of Ecosystems and Natural
Resources: Within and beyond the SDGs. Sustainability 12, 7381. Page 7381
12. doi:10.3390/SU12187381
Elder, M., and Olsen, S. H. (2019). The Design of Environmental Priorities in the
SDG S. Glob. Policy 10, 70–82. doi:10.1111/1758-5899.12596
Elliott, V. L., Chheng, P., Uy, S., and Holtgrieve, G. W. (2019). Monitoring of
Tropical Freshwater Fish Resources for Sustainable Use. J. Fish. Biol. 94,
1019–1025. doi:10.1111/JFB.13974
Eurostat (2021). Sustainable Development in the European Union — Monitoring
Report on Progress towards the SDGs in an EU Context — 2021 Edition.
Belgium Available at: https://ec.europa.eu/eurostat/documents/3217494/
12878705/KS-03-21-096-EN-N.pdf/8f9812e6-1aaa-7823-928f-03d8dd74df4f?
t=1623741433852 (Accessed April 8, 2022).
FAO (2019). Ecosystem Approach to Fisheries Management Training Course
(Inland Fisheries). Rome: Food and Agriculture Organization. Available at:
https://www.fao.org/documents/card/en/c/ca5973en/(Accessed April 8, 2022).
FAO (1997). Inland Fisheries. FAO Technical Guidelines for Responsible Fisheries.
No. 6. Rome Available at: https://www.fao.org/inland-ﬁsheries/topic/detail/fr/
c/1147778/(Accessed April 8, 2022).
FAO (2018). Review of the State of World Fishery Resources (SOIFR): Inland
Fisheries FAO Fisheries and Aquaculture Circular No. C942 Rev, 3. Rome, 397
(Accessed April 8, 2022).
FAO (2012). Technical Guidelines for Responsible Fisheries: Recreational
Fisheries. Rome: Food and Agriculture Organization of the United Nations.
Available at: http://www.fao.org/3/a-i2708e.pdf.
FAO (2020). “The State of World Fisheries and Aquaculture 2020,” in
Sustainability in Action. SOFIA 2020 (Food and Agriculture Organization of
the United Nations). doi:10.4060/CA9231EN
FAO (2015). Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries
in the Context of Food Security and Poverty Eradication. Rome Available at:
https://www.fao.org/ﬁshery/en/publications/949 (Accessed April 8, 2022).
FAO, and Michigan State University (2016). The Rome Declaration: Ten Steps to
Responsible Inland Fisheries. Food and Agriculture Organization of the United
Nations. Available at: http://www.fao.org/3/a-i5735e.pdf.
Finlayson, C. M., Davidson, N., Pritchard, D., Milton, G. R., and MacKay, H.
(2011). The Ramsar Convention and Ecosystem-Based Approaches to the Wise
Use and Sustainable Development of Wetlands. J. Int. Wildl. Law Policy 14,
176–198. doi:10.1080/13880292.2011.626704
Fluet-Chouinard, E., Funge-Smith, S., and McIntyre, P. B. (2018). Global Hidden
Harvest of Freshwater Fish Revealed by Household Surveys. Proc. Natl. Acad.
Sci. U.S.A. 115, 7623–7628. doi:10.1073/PNAS.1721097115
Fricke, R., Eschmeyer, W., and van der Laan, R. (2020). Eschmeyer’s Catalog of Fishes:
Genera, Species, References. Available at: https://researcharchive.calacademy.org/
research/ichthyology/catalog/ﬁshcatmain.asp (Accessed April 7, 2022).
Funge-Smith, S., and Bennett, A. (2019). A Fresh Look at Inland Fisheries and
Their Role in Food Security and Livelihoods. Fish. Fish. 20, 1176–1195. doi:10.
1111/faf.12403
Grainger-Brown, J., and Malekpour, S. (2019). Implementing the Sustainable
Development Goals: A Review of Strategic Tools and Frameworks Available
to Organisations. Sustainability 11, 1381. doi:10.3390/SU11051381
Gratzer, G., Muhar, A., Winiwarter, V., Lindenthal, T., Radinger-Peer, V., and
Melcher, A. (2019). The Agenda 2030 as a Challenge to Life Science Universities.
GAIA-Ecological Perspectives for Science and Society.
Griggs, D. J., Nilsson, M., Stevance, A., and McCollum, D. (2017). A Guide to SDG
Interactions: From Science to Implementation. Paris: International Council for
Science. Available at: https://council.science/wp-content/uploads/2017/05/
SDGs-Guide-to-Interactions.pdf (Accessed April 7, 2022).
Gupta, J., and Vegelin, C. (2016). Sustainable Development Goals and Inclusive
Development. Int. Environ. Agreements 16, 433–448. doi:10.1007/s10784-0169323-z
Gusmão Caiado, R. G., Leal Filho, W., Quelhas, O. L. G., Luiz de Mattos
Nascimento, D., and Ávila, L. V. (2018). A Literature-Based Review on

Abell, R., Lehner, B., Thieme, M., and Linke, S. (2017). Looking beyond the
Fenceline: Assessing Protection Gaps for the World’s Rivers. Conserv. Lett. 10,
384–394. doi:10.1111/conl.12312
Acreman, M., Hughes, K. A., Arthington, A. H., Tickner, D., and Dueñas, M. A.
(2020). Protected Areas and Freshwater Biodiversity: a Novel Systematic
Review Distils Eight Lessons for Effective Conservation. Conserv. Lett. 13,
e12684. doi:10.1111/CONL.12684
Ainsworth, R., Cowx, I. G., and Funge-Smith, S. J. (2021). A Review of Major River
Basins and Large Lakes Relevant to Inland Fisheries. Rome: FAO. doi:10.4060/
cb2827en
Alsayyad, A. S., and Nawar, A.-H. H. (2019). Country Heterogeneity and the
Missing Tier in the SDGs Reporting. International Policy Centre for Inclusive
Growth. Available at: https://ideas.repec.org/p/ipc/opager/426.html (Accessed
April 7, 2022).
Arlinghaus, R., Abbott, J. K., Fenichel, E. P., Carpenter, S. R., Hunt, L. M., Alós, J.,
et al. (2019). Governing the Recreational Dimension of Global Fisheries. Proc.
Natl. Acad. Sci. U.S.A. 116, 5209–5213. doi:10.1073/pnas.1902796116
Arthington, A. H., Bhaduri, A., Bunn, S. E., Jackson, S. E., Tharme, R. E., Tickner,
D., et al. (2018). The Brisbane Declaration and Global Action Agenda on
Environmental Flows (2018). Front. Environ. Sci. 6, 1–15. doi:10.3389/FENVS.
2018.00045/BIBTEX
Arthington, A. H. (2021). Grand Challenges to Support the Freshwater Biodiversity
Emergency Recovery Plan. Front. Environ. Sci. 9, 118. doi:10.3389/FENVS.
2021.664313/BIBTEX
Biermann, F., Kanie, N., and Kim, R. E. (2017). Global Governance by Goal-Setting:
the Novel Approach of the UN Sustainable Development Goals. Curr. Opin.
Environ. Sustain. 26-27, 26–31. doi:10.1016/J.COSUST.2017.01.010
Breuer, A., Janetschek, H., and Malerba, D. (2019a). Translating Sustainable
Development Goal (SDG) Interdependencies into Policy Advice.
Sustainability 11, 2092 112092. doi:10.3390/SU11072092
Breuer, A., Janetschek, H., and Malerba, D. (2019b). Translating Sustainable
Development Goal (SDG) Interdependencies into Policy Advice.
Sustainability 11, 2092. doi:10.3390/SU11072092
Briceño, C. E. B., and Santos, F. C. A. (2019). Knowledge Management, the Missing
Piece in the 2030 Agenda and SDGs Puzzle. Int. J. Sustain. High. Educ. 20,
901–916. doi:10.1108/IJSHE-01-2019-0019/FULL/XML
Burford, G., Hoover, E., Velasco, I., Janoušková, S., Jimenez, A., Piggot, G., et al.
(2013). Bringing the "Missing Pillar" into Sustainable Development Goals:
Towards Intersubjective Values-Based Indicators. Sustainability 5,
3035–3059. doi:10.3390/SU5073035
CBD (2021). Proposed Monitoring Approach and Headline, Component, and
Complementary Indicators for the Post-2020 Global Biodiversity Framework.
CBD/WG2020/3/INF/2Available at: https://www.cbd.int/doc/c/437d/a239/
12a22f2eaf5e6d103ed9adad/wg2020-03-inf-02-en.pdf.
CBD (2020). Zero Draft of CBD’s Post 2020 Global Biodiversity Framework.
Available at: https://www.cbd.int/article/2020-01-10-19-02-38.
Clark, R., Reed, J., and Sunderland, T. (2018). Bridging Funding Gaps for Climate
and Sustainable Development: Pitfalls, Progress and Potential of Private
Finance. Land Use Policy 71, 335–346. doi:10.1016/J.LANDUSEPOL.2017.
12.013
Cooke, S. J., Allison, E. H., Beard, T. D., Arlinghaus, R., Arthington, A. H., Bartley, D. M.,
et al. (2016). On the Sustainability of Inland Fisheries: Finding a Future for the
Forgotten. Ambio 45, 753–764. doi:10.1007/S13280-016-0787-4/FIGURES/1
Cooke, S. J., Arlinghaus, R., Bartley, D. M., Beard, T. D., Cowx, I. G., Essington, T.
E., et al. (2014). Where the Waters Meet: Sharing Ideas and Experiences
between Inland and Marine Realms to Promote Sustainable Fisheries
Management. Can. J. Fish. Aquat. Sci. 71, 1593–1601. doi:10.1139/CJFAS2014-0176
Cruz-Garcia, G. S., Sachet, E., Vanegas, M., and Piispanen, K. (2016). Are the Major
Imperatives of Food Security Missing in Ecosystem Services Research? Ecosyst.
Serv. 19, 19–31. doi:10.1016/J.ECOSER.2016.04.001
Damania, R., Desbureaux, S., Rodella, A.-S., Russ, J., and Zaveri, E. (2019). Quality
Unknown : The Invisible Water Crisis. Washington D.C.: World Bank Publications.
Darwall, W., Bremerich, V., de Wever, A., Dell, A. I., Freyhof, J., Gessner, M. O.,
et al. (2018). TheAlliance for Freshwater Life: A Global Call to Unite Efforts for

Frontiers in Environmental Science | www.frontiersin.org

9

May 2022 | Volume 10 | Article 756045

Elliott et al.

Inland Fish and SDGs

Orlović Lovren, V., and Popović, K. (2018). “Lifelong Learning for Sustainable
Development-Is Adult Education Left behind?,” in Handbook of Lifelong
Learning for Sustainable Development. World Sustainability Series (Cham:
Springer), 1–17. doi:10.1007/978-3-319-63534-7_1
Poole, A. K. (2018). Where Is Goal 18? the Need for Biocultural Heritage in the
Sustainable Development Goals. Environ. values 27, 55–80. doi:10.3197/
096327118X15144698637522
Reid, A. J., Carlson, A. K., Creed, I. F., Eliason, E. J., Gell, P. A., Johnson, P. T. J.,
et al. (2018). Emerging Threats and Persistent Conservation Challenges for
Freshwater Biodiversity. Biol. Rev. 94, 849–873. doi:10.1111/brv.12480
Reis, V., Hermoso, V., Hamilton, S. K., Ward, D., Fluet-Chouinard, E., Lehner, B.,
et al. (2017). A Global Assessment of Inland Wetland Conservation Status.
BioScience 67, 523–533. doi:10.1093/BIOSCI/BIX045
Reyers, B., and Selig, E. R. (2020). Global Targets that Reveal the Social-Ecological
Interdependencies of Sustainable Development. Nat. Ecol. Evol. 4, 1011–1019.
doi:10.1038/s41559-020-1230-6
Salinas-Rodríguez, S., Barba-Macías, E., Infante Mata, D., Nava-López, M., NeriFlores, I., Domínguez Varela, R., et al. (2021). What Do Environmental Flows
Mean for Long-Term Freshwater Ecosystems’ Protection? Assessment of the
Mexican Water Reserves for the Environment Program. Sustainability 13, 1240.
doi:10.3390/su13031240
Saner, R., Yiu, L., and Kingombe, C. (2019). The 2030 Agenda Compared with Six
Related International Agreements: Valuable Resources for SDG
Implementation. Sustain Sci. 14, 1685–1716. doi:10.1007/S11625-019-006552/TABLES/12
Schmidt, S., Neumann, B., Waweru, Y., and Durussel, C. (2017). “SDG14 Conserve
and Sustainable Use the Oceans, Seas and Marine Resources for Sustainable
Development,” in A Guide to SDG Interactions: From Science to
Implementation. Editors D. J. Griggs, M. Nilsson, A. Stevance, and
D. McCollum (Paris: International Council for Science), 174–218. doi:10.
24948/2017.01
Schulze, E.-D., and Mooney, H. A. (2012). in Biodiversity and Ecosystem Function. Editors
E.-D. Schulze and H. A. Mooney (Springer Science & Business Media). Available at:
https://books.google.com/books?hl=en&lr=&id=T5trCQAAQBAJ&oi=
fnd&pg=PA3&dq=Schulze+and+Mooney,+2012&ots=Wazk1EeOLB&sig=
dipPVcvGZCiX53KWpMMNqudh0uA (Accessed April 8, 2022).
Tedesco, P. A., Paradis, E., Lévêque, C., and Hugueny, B. (2017). Explaining
Global-Scale Diversiﬁcation Patterns in Actinopterygian Fishes. J. Biogeogr. 44,
773–783. doi:10.1111/JBI.12905
Thieme, M. L., Khrystenko, D., Qin, S., Golden Kroner, R. E., Lehner, B., Pack, S.,
et al. (2020). Dams and Protected Areas: Quantifying the Spatial and Temporal
Extent of Global Dam Construction within Protected Areas. Conserv. Lett. 13,
e12719. doi:10.1111/CONL.12719
Tickner, D., Opperman, J. J., Abell, R., Acreman, M., Arthington, A. H., Bunn, S. E.,
et al. (2020). Bending the Curve of Global Freshwater Biodiversity Loss: An
Emergency Recovery Plan. BioScience 70, 330–342. doi:10.1093/biosci/biaa002
Tilman, D., Isbell, F., and Cowles, J. M. (2014). Biodiversity and Ecosystem
Functioning. Annu. Rev. Ecol. Evol. Syst. 45, 471–493. doi:10.1146/
ANNUREV-ECOLSYS-120213-091917
United Nation Water (2021). Summary Progress Update 2021: SDG 6 — Water and
Sanitation for All. Geneva. Available at: https://www.unwater.org/app/uploads/2021/
12/SDG-6-Summary-Progress-Update-2021_Version-July-2021a.pdf
(Accessed
April 8, 2022).
United Nations (2022b). Department of Economic and Social Affairs. SDG 14:
Conserve and Sustainably Use the Oceans, Seas and Marine Resources for
Sustainable Development. Available at: https://sustainabledevelopment.un.org/
SDG14 (Accessed April 8, 2022).
United Nations (2022a). Global Indicator Framework for the Sustainable
Development Goals and Targets of the 2030 Agenda for Sustainable
Development. United Nations E/CN.3/2022/2 Available at: https://unstats.
un.org/sdgs/indicators/Global%20Indicator%20Framework%20after%202022%
20reﬁnement_Eng.pdf (Accessed April 8, 2022).
United Nations (2019). Handbook for Preparation of Voluntary National Reviews.
Available at: https://sustainabledevelopment.un.org/content/documents/
20872VNR_hanbook_2019_Edition_v3.pdf (Accessed April 8, 2022).
United Nations (2017). Resolution 2017/4 United Nations Strategic Plan for Forests 2030.
Available at: www.fao.org/docrep/017/ap862e/(Accessed April 8, 2022).

Potentials and Constraints in the Implementation of the Sustainable
Development Goals. J. Clean. Prod. 198, 1276–1288. doi:10.1016/J.JCLEPRO.
2018.07.102
Hák, T., Janoušková, S., and Moldan, B. (2016). Sustainable Development Goals: A
Need for Relevant Indicators. Ecol. Indic. 60, 565–573. doi:10.1016/J.
ECOLIND.2015.08.003
Harper, M., Mejbel, H. S., Longert, D., Abell, R., Bennett, J. R., Carlson, S. M., et al.
(2021). Twenty-ﬁve Essential Research Questions to Enhance the Protection
and Restoration of Freshwater Biodiversity. Aquat. Conserv. 31 (5), 2632–2653.
IUCN (2022). The IUCN Red List of Threatened Species. Version 2021-3Available
at: https://www.iucnredlist.org/assessment/red-list-index (Accessed April 8,
2022).
Jönsson, K., and Bexell, M. (2021). Localizing the Sustainable Development Goals:
The Case of Tanzania. Dev. Policy Rev. 39, 181–196. doi:10.1111/DPR.12497
Keesstra, S. D., Bouma, J., Wallinga, J., Tittonell, P., Smith, P., Cerdà, A., et al.
(2016). The Signiﬁcance of Soils and Soil Science towards Realization of the
United Nations Sustainable Development Goals. SOIL 2, 111–128. doi:10.5194/
SOIL-2-111-2016
Kiefner, V., Mohr, A., and Schumacher, C. (2022). Female Executives and
Multinationals’ Support of the UN’s Sustainable Development Goals.
J. World Bus. 57, 101304. doi:10.1016/J.JWB.2021.101304
Lafortune, G., Cortés, P. M., Mosnier, A., Fuller, G., Diaz, M., Riccaboni, A., et al. (2021).
2019 Europe Sustainable Development Report 2021: Transforming the European
Union to Achieve the Sustainable Development Goals. Paris. Available at: https://
www.sdgindex.org/reports/europe-sustainable-development-report-2021/
(Accessed April 8, 2022).
leBlanc, D. (2015). Towards Integration at Last? the Sustainable Development
Goals as a Network of Targets. Sust. Dev. 23, 176–187. doi:10.1002/sd.1582
Loh, J., Green, R. E., Ricketts, T., Lamoreux, J., Jenkins, M., Kapos, V., et al. (2005).
The Living Planet Index: Using Species Population Time Series to Track Trends
in Biodiversity. Phil. Trans. R. Soc. B 360, 289–295. doi:10.1098/RSTB.2004.
1584
Loury, E. K., Ainsley, S. M., Bower, S. D., Cooke, S. J., Chuenpagdee, R., Farrell, T.,
et al. (2018). Salty Stories, Fresh Spaces: Lessons for Aquatic Protected Areas
from Marine and Freshwater Experiences. Aquatic Conservation Mar. Freshw.
Ecosyst. doi:10.1002/aqc.2868
Lynch, A. J., Cowx, I. G., Fluet-Chouinard, E., Glaser, S. M., Phang, S. C., Beard, T.
D., et al. (2017). Inland Fisheries - Invisible but Integral to the UN Sustainable
Development Agenda for Ending Poverty by 2030. Glob. Environ. Change 47,
167–173. doi:10.1016/J.GLOENVCHA.2017.10.005
Lynch, A. J., Elliott, V., Phang, S. C., Claussen, J. E., Harrison, I., Murchie, K. J., et al.
(2020). Inland Fish and Fisheries Integral to Achieving the Sustainable
Development Goals. Nat. Sustain 3, 579–587. doi:10.1038/s41893-020-0517-6
MaasriJähnig, M., Adamescu, M. C., Adrian, R., Baigun, C., Baird, D. J., et al.
(2021). A Global Agenda for Advancing Freshwater Biodiversity Research. Ecol.
Lett. ﬁrst published: 01 December, 2021). doi:10.1111/ele.13931
Marques, H., Dias, J. H. P., Perbiche-Neves, G., Kashiwaqui, E. A. L., and Ramos, I.
P. (2018). Importance of Dam-free Tributaries for Conserving Fish Biodiversity
in Neotropical Reservoirs. Biol. Conserv. 224. doi:10.1016/j.biocon.2018.05.027
Mills, D. J., Westlund, L., Graaf, G. d., Kura, Y., Willman, R., and Kelleher, K.
(2011). “Under-reported and Undervalued: Small-Scale Fisheries in the
Developing World,” in Small-Scale Fisheries Management: Frameworks and
Approaches for the Developing World. Editors R. S. Pomeroy and N. L. Andrew
(CABI Publishing), 1–15. doi:10.1079/9781845936075.0001
Muff, K., Kapalka, A., and Dyllick, T. (2017). The Gap Frame - Translating the
SDGs into Relevant National Grand Challenges for Strategic Business
Opportunities. Int. J. Manag. Educ. 15, 363–383. doi:10.1016/J.IJME.2017.
03.004
Nash, K. L., Blythe, J. L., Cvitanovic, C., Fulton, E. A., Halpern, B. S., MilnerGulland, E. J., et al. (2020). To Achieve a Sustainable Blue Future, Progress
Assessments Must Include Interdependencies between the Sustainable
Development Goals. One Earth 2, 161–173. doi:10.1016/J.ONEEAR.2020.
01.008
Nilsson, M., Chisholm, E., Griggs, D., Howden-Chapman, P., McCollum, D.,
Messerli, P., et al. (2018). Mapping Interactions between the Sustainable
Development Goals: Lessons Learned and Ways Forward. Sustain Sci. 13,
1489–1503. doi:10.1007/S11625-018-0604-Z/TABLES/2

Frontiers in Environmental Science | www.frontiersin.org

10

May 2022 | Volume 10 | Article 756045

Elliott et al.

Inland Fish and SDGs

Sustainable Development Goals and Financial Implications. Bus. Strat. Env. 30,
1563–1579. doi:10.1002/BSE.2694
Weber, H. (2017). Politics of ’Leaving No One behind’: Contesting the 2030
Sustainable Development Goals Agenda. Globalizations 14, 399–414. doi:10.
1080/14747731.2016.1275404
Welcomme, R. L., Cowx, I. G., Coates, D., Béné, C., Funge-Smith, S., Halls, A., et al.
(2010). Inland Capture Fisheries. Phil. Trans. R. Soc. B 365, 2881–2896. doi:10.
1098/RSTB.2010.0168
World Bank (2012). Hidden Harvest: The Global Contribution of Capture
Fisheries. Washington D.C. Available at: https://openknowledge.worldbank.
org/handle/10986/11873.

United Nations (2012). Resolution 66/288 the Future We Want. Available at:
https://www.un.org/en/development/desa/population/migration/generalassembly/
docs/globalcompact/A_RES_66_288.pdf (Accessed April 8, 2022).
United Nations (2016). Roadmap for Localizing the SDGs: Implementation
and Monitoring at Subnational Levels. Available at: https://www.uclg.org/
sites/default/ﬁles/roadmap_for_localizing_the_sdgs_0.pdf
(Accessed
April 7, 2022).
United Nations (2015). Transforming Our World: The 2030 Agenda for
Sustainable Development | Department of Economic and Social Affairs.
Available at: https://sdgs.un.org/2030agenda (Accessed April 8, 2022).
United Nations Water (2020). UN-water Input on Freshwater-Biodiversity
Linkages: Response to the Zero-Draft Document from the Open-Ended
Working Group on the Post-2020 Global Biodiversity Framework | UNwater. Geneva Available at: https://www.unwater.org/publications/un-waterinput-on-freshwater-biodiversity-linkages-response-to-the-zero-draft-documentfrom-the-open-ended-working-group-on-the-post-2020-global-biodiversityframework/(Accessed April 8, 2022).
van Rees, C. B., Waylen, K. A., Schmidt-Kloiber, A., Thackeray, S. J., Kalinkat,
G., Martens, K., et al. (2021). Safeguarding Freshwater Life beyond 2020:
Recommendations for the New Global Biodiversity Framework from the
European Experience. Conserv. Lett. 14, e12771. doi:10.1111/CONL.
12771
Veldhuizen, L. J., Giller, K. E., Oosterveer, P., Brouwer, I. D., Janssen, S., van
Zanten, H. H., et al. (2020). The Missing Middle: Connected Action on
Agriculture and Nutrition across Global, National and Local Levels to
Achieve Sustainable Development Goal 2. Glob. Food Secur. 24, 100336.
doi:10.1016/J.GFS.2019.100336
Warmate, Z., Eldaly, M. K., and Elamer, A. A. (2021). Offering Flexible Working
Opportunities to People with Mental Disabilities: The Missing Link between

Frontiers in Environmental Science | www.frontiersin.org

Conﬂict of Interest: The authors declare that the research was conducted in the
absence of any commercial or ﬁnancial relationships that could be construed as a
potential conﬂict of interest.
Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their afﬁliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.
Copyright © 2022 Elliott, Lynch, Phang, Cooke, Cowx, Claussen, Dalton, Darwall,
Harrison, Murchie, Steel and Stokes. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

11

May 2022 | Volume 10 | Article 756045

