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Abstract

We are approaching a reckoning point in 2020 for global targets that better articulate the
interconnections between biodiversity, ecosystem services and sustainable development. The Convention
on Biological Diversity’s (CBD) post-2020 global biodiversity framework and targets will be decided as
we enter the last decade to meet the Sustainable Development Goals (SDGs) and targets. Despite recent
findings of unprecedented declines in biodiversity and ecosystem services and their negative impacts on
SDGs, these declines remain largely unaccounted for in the SDG’s upcoming “decade of action”. We use
a Social-Ecological Systems (SES) framework to develop four recommendations for targets that capture
the interdependencies between biodiversity, ecosystem service and sustainable development. These
recommendations, which are primarily aimed at the CBD post-2020 process, include moving from
separate social and ecological targets to social-ecological targets that: account for (1) the support system
role of biodiversity and (2) ecosystem services in sustainable development. We further propose target
advances that (3) capture social-ecological feedbacks reinforcing unsustainable outcomes, and (4) reveal
indirect feedbacks hidden by current target systems. By making these social-ecological interdependencies
explicit, it is possible to create coherent systems of global targets that account for the complex role of

biodiversity and ecosystem services in sustainable development.



Introduction

We are currently experiencing biodiversity loss at unprecedented rates, with virtually all indicators of the
global state of biodiversity declining as a result of human activities affecting large tracts of land (75%),
wetlands (85%) and oceans (66%)*. These findings are deeply troubling from a conservation perspective,
but also herald substantial consequences for ecosystem services, human wellbeing and the achievement of
the United Nations’ Agenda 2030 and the Sustainable Development Goals (SDGs; Table 1)%3. The world
is now at an inflection point for achieving the SDGs, with only a decade to make progress on the 2030
targets and a clear need to accelerate action on the heels of the first United Nations Summit on the SDGs,
held recently in late-2019. There is accruing evidence linking biodiversity to the SDGs, both as a goal in
and of itself, as well as through its multiple material and intangible benefits, contributions and values for
sustainable development (which we hereafter refer to as ecosystem services). However, both biodiversity
and ecosystem services remain chronically undervalued and largely missing in high-level discussions
around the SDGs. In fact, in the Secretary General’s report on the Progress toward the SDGs, there is
only one mention each of biodiversity, ecosystems and environment in the eight systemic and cross-
cutting focus areas identified to accelerate implementation for the coming decade, none of which focus on
or include biodiversity and ecosystem services*.

Part of this underrepresentation is linked to the challenge of quantifying the impact of
biodiversity and ecosystem services on SDG achievement, which is hindered at several levels, from the
articulation of the 17 SDGs themselves to the targets that set the level of ambition for those goals and the
indicators used to measure progress. In the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES) Global Assessment (Table 1), this proved a major impediment to a
comprehensive review of the scientific evidence linking trends in biodiversity and ecosystem services to
the SDGs (Figure 2). A failure to make these connections is problematic across many fronts and requires

urgent attention that can inform not only the SDG processes, but also, importantly, the Convention on
Biological Diversity’s (CBD) post-2020 global biodiversity framework (Table 1) currently in

development. To fill this gap, we use a Social-Ecological Systems (SES) analytical framework to
highlight interdependencies between biodiversity, ecosystem services and sustainable development in

order to inform these ongoing and future processes.

Social-ecological feedbacks and the SDGs

The SDGs evolved from the Millennium Development Goals and were envisioned to more
comprehensively consider the role of biodiversity and ecosystem services in development®. In fact, the

SDGs were envisaged as a means to integrate all three dimensions of sustainable development: social,

economic and environmental into a unified ‘plan of action for people, planet, and prosperity’®. This



unified plan makes clear that indivisibility and interconnectedness lie at the heart of the United Nation’s
Agenda 2030, requiring consideration of all SDGs as an integrated whole’. However, the current
articulation of these 17 SDGs has resulted in a fragmented set of sector-specific goals, largely relegating
biodiversity to a single goal (SDG 15). This fragmentation obscures biodiversity’s relevance across all
goals, including through its role in providing ecosystem services, potentially reinforcing its undervalued
nature across the SDGs. Several scholars have suggested the adoption of a systems approach, which treats
the separate SDGs as interlinked and focuses on mapping the co-benefits (synergies) and trade-offs
between goals>3°. These system approaches have been applied to all SDGs?, as well as for specific
sectors e.g. energy! and have helped to highlight goals with many positive synergies and those where
trade-offs are a concern. However, the approaches still tend to treat SDGs as a complicated system
reducible into separable parts with one-way interactions. Although analytically appealing, such systems
approaches tends to be at odds with the notion of an “indivisible whole” being more than the sum of its
(sectoral) parts.

On the other hand, SES approaches recognise that (1) social systems (including economic
systems) and ecosystems are inextricably linked by interactions and interdependencies of social and
ecological processes; and (2) that these interactions produce “emergent” system-level outcomes and
properties (e.g. resilience) with effects different from those of the individual parts (Figure 1)!23, An SES
approach challenges the assumption that one can study the separate social, ecological and economic
systems of sustainable development to understand their properties and trends, and from this to reconstruct
a holistic picture of sustainable development outcomes. Instead, SES research offers an integrated
perspective of humans in nature and has been demonstrated to offer avenues, new methods and data from
which to engage with the SDGs in a more “whole-system aware” manner**%.,

A key contribution of the SES approach is a focus on feedbacks (Figure 1). Feedbacks occur
where an initial interaction between two or more elements feeds back to the initiating element or process
with positive i.e. reinforcing or negative i.e. dampening outcomes. Feedbacks provide an entry point to
adopt a complex SES approach to understand and analyse SDG interdependencies with biodiversity and
ecosystem services?2. When direct, these feedbacks are relatively straightforward to account for, but they
can also be indirect and disconnected over space and/or time and therefore not directly affecting the
original source of the change, e.g. the resource user®®. Biodiversity and ecosystem service declines are
often at the heart of such feedback effects as both the result of indirect feedbacks, as well as the trigger
for new indirect feedbacks important for human wellbeing in the future?, for specific groups of people®
and in other geographies?. These cascading social-ecological feedback effects are increasingly important

to capture as societies urbanise and “decouple” from local ecosystems and their feedback effects?.



Furthermore, social-ecological feedbacks are often behind lock-ins or traps that underlie some of
the challenges the SDGs aim to address?’ such as marginalisation, extreme poverty, or vulnerability?®,
Biodiversity and ecosystem service loss is increasingly recognised as important in many of the feedbacks
behind these traps, but is still largely absent from the interventions implemented?®. Therefore, new
approaches for studying emergent phenomena such as these non-linear dynamics and the feedback

processes that give rise to them are key230:31,

Biodiversity and ecosystem services in development

The global IPBES assessment found that biodiversity and ecosystem services are important for all
16 SDGs (SDG 17 was not assessed)®. However, the assessment could only assess the consequences of
trends in biodiversity and ecosystem services for 35 of the 150 SDG targets examined, highlighting
negative or insufficient progress in all 35 (Figure 2). While data and knowledge gaps proved a limiting
factor, of particular relevance was the finding that current target articulation obscures or omits the
relationship with biodiversity and ecosystem services for the vast majority of targets (Figure 2).

These findings echo calls like those made by Mace et al. to set more ambitious goals and targets
for the conservation and restoration of biodiversity. They further make evident that the current
formulation of the global goals, targets and indicators being used to track progress to the SDGs, severely
limits our ability to accurately determine how biodiversity and ecosystem services are affecting the SDGs
and sustainable development more broadly. The mismatch between SDGs goals and targets and
biodiversity and ecosystem services is more than an issue of semantics or monitoring. In fact, these gaps
can lead to a range of unintended consequences that may jeopardise longer-term progress toward the
SDGs. An incomplete understanding and ability to capture where and how trends in biodiversity and
ecosystem services are jeopardising SDG attainment, risks marginalising their role in the SDGs. These
gaps will lead to an inability to explore how trends in biodiversity and ecosystem services are having
consequences for sustainable development in different geographies, understand where greater research is
needed, and designate meaningful indicators and data sets'’ that can inform not only the SDGs, but also
the CBD as it articulates a post-2020 global biodiversity framework. In addition, this could lead to
deprioritising investment in biodiversity and ecosystem services restoration as part of investing in SDG
target achievement. Without capturing the contribution of biodiversity and ecosystem services in
sustainable development goals and targets, we risk being unable to create the necessary knowledge,
acknowledge the stewardship necessary and rethink potential leverage points.

The SDGs are already in motion, with efforts to track progress to existing goals and their targets.
However, the recently initiated CBD process to agree on a post-2020 global biodiversity framework

(GBF) presents an opportune moment to more adequately capture biodiversity and ecosystem services’



contributions to sustainable development in the next generation of global biodiversity goals and targets.
Such improvements could subsequently be linked to the accelerated actions of the final decade of the
SDGs, as well as future iterations of the SDGs post-2030.

Below we follow Schliiter et al. (2019)’s SES analytical framework to organise a road map of
suggested improvements that could be included in the post-2020 GBF*2. We focus on improvements in
the set of global targets of biodiversity and ecosystem services. These targets quantify the level of
ambition for the higher level (often political) goals and frequently determine the set of indicators to be
developed in the future. They present a useful entry point for better capturing the interdependencies
between biodiversity, ecosystem service and sustainable development. Schliter et al. (2019) suggest that
an SES analytical framework addresses two gaps in current approaches to: (1) better capture the
intertwined nature of social-ecological interactions; and to (2) better study the process of emergence of
outcomes at the system level. We apply this analytical framework to the interdependencies of
biodiversity, ecosystem services and the SDGs targets to help guide the future development of more
integrated targets. Although we critique the current set of SDG targets, our aim is to inform the
development of next-generation targets in the CBD post-2020 framework and related efforts, and thereby
stimulate the identification of more fit-for-purpose indicators.

To simplify the discussion of findings and recommendations, we follow the SES-based approach
to group SDGs into four clusters used in IPBES. These clusters place SDGs into: ecological; social-
ecological, social and driver goals according to the nature of feedbacks between biodiversity, ecosystem
services and the underlying targets of each SDG (Figure 2). These clusters are based on the wording of
targets, not the broad goal-level intent, as the relationship to biodiversity and ecosystem services is more

explicit in the ambition of the targets.

Moving to social-ecological targets

The ecological, social and, to some extent, social-ecological goal clusters include targets that are
largely treated as separate social or ecological targets (Figure 2). This separation is prevalent in many
areas of research and policy adopting either an ecocentric or anthropocentric view on sustainable
development, which limits our ability to view sustainable development as a problem of inseparable social-
ecological systems of continuously interacting and evolving components. This separation is also apparent
in the IPBES conceptual framework®® which depicts biodiversity, ecosystem services and human
wellbeing as three separate boxes, rather than as an inseparable SES. Selomane et al. (2019) highlight that
more than 70% of the SDG indicators are social indicators, while the IPBES Global Assessment found
that only 29% of targets included some ecological aspect®. Future formulations of sustainable

development goals, and their underlying targets and indicators would benefit from a greater focus on



integration and recognition of inherent interdependencies. This focus would not only support the desired
policy coherence, a major motivation for the UN Agenda 2030, but also avoid the retrospective
integration that is now occupying many researchers and governments®. A chief area of improvement
should include moving from only ecological and social targets towards more integrated social-ecological
targets (Figure 1; Figure 2). This would help make clear the social-ecological interconnections and
interdependencies across all targets, with knock on effects at the indicator level. Below we outline two
main recommendations for moving towards a greater degree of social-ecological integration in global

targets.

Incorporate the support system role of biodiversity in sustainable development (ecological — social-

ecological targets)

There is general evidence that biodiversity plays a support system role for sustainable
development through its structures and functions supporting social and economic development, the
provision of options and adaptive capacity for the future, and as a source of resilience in times of change
213435 - Although the ecological cluster of targets broadly encompass biodiversity and ecosystem services
in current target formulation, the focus is often vague and mostly on ecosystem extent or proportion of
ecosystem protection, not making explicit how this links to supporting sustainable development (Table 2).
A failure to make these connections is evident even in targets like SDG target 14.2, which focuses on
sustainably managing and protecting marine and coastal ecosystems. The Great Barrier Reef has had an
ecosystem-based approach in place for many years® and therefore under the current target most indicators
would suggest positive trends in target achievement. However this would not capture the fact that the
GBR has been repeatedly hit with mass coral bleaching,®’ severely compromising ecosystem integrity,
function and resilience®” %8 with 30% of its reefs transformed by die-offs® and a predicted 89% drop in
coral larval recruitment, impairing future recovery*® and undermining the support system role that it plays
in sustainable development.

Global targets that go beyond a focus on the amount of biodiversity, to specifically focus on
functional changes in biodiversity relevant to sustainable development goals (e.g. ecosystem integrity,
connectivity or health, functional diversity or other functional measures®#) would be better suited to
capture the support system aspects of biodiversity. A global target that specifically focused on ecosystem
integrity relevant to sustainable development would support the devolution to governments of nationally
relevant ecosystem integrity targets for implementation based on their relevant ecosystems and functions
or services of concern. Recent advances in frameworks for capturing ecosystem integrity or health can
facilitate the formulation of such targets. For example, the Ocean Health Index*? framework identifies a

number of variables of ecosystem health relative to meaningful reference points based on functional



relationships, time series, or spatial reference points*. Similarly, the Biodiversity Intactness Index, which
captures changes in functional groups relevant to key ecosystem functions, is increasingly offering
promise at global and national scales to feed into target-setting processes better able to capture the support
system role of biodiversity3>%,

In the critical area of climate change, the support system role of biodiversity is also not currently
well integrated into global targets, missing the essential roles that biodiversity and ecosystem services
play in climate actions. Such targets could include explicit levels of key ecosystem functions and services
including carbon storage*, local climate regime regulation®>*¢, mitigating storms, sea-level rise*’, and
drought* , as well as the evolutionary potential for adaptation®. Area-based targets like Target 14.5,
which aims to conserve 10 per cent of coastal and marine areas, are important. However, there is need for
target-setting approaches that make explicit ecosystem functions and the differential functional capacities

of ecosystems for these roles*.

Account for ecosystem services in sustainable development (social and ecological — social-ecological

targets)

Huge strides have been made in understanding, analysing and quantifying the benefits or
ecosystem services provided by biodiversity to people®®52. In spite of these advances, few SDG targets are
truly social-ecological targets that link the contributions of biodiversity and ecosystem services to
development priorities such as poverty alleviation, health and food security (Figure 1; Figure 2). Even in
the social-ecological goal cluster (Figure 2), the current formulation of targets largely results in
implementation focusing on the social aspects of the target. For example SDG Target 1.5 aims to “build
the resilience of the poor ... to climate-related extreme events and other economic, social and
environmental shocks and disasters”. While biodiversity and ecosystem services have been shown to
contribute to many facets of this target, the largely social formulation of the target has resulted in
indicators of numbers of deaths, economic losses and risk reduction policies. Such targets result in
implementation largely missing out on the vast data and knowledge linking ecosystem services to the
target e.g. through their ability to absorb or buffer hazards (e.g. coastal ecosystem integrity®?), or through
their role in enhancing resilience of ecosystem services to these extreme events®. A target that explicitly
recognises the role of biodiversity in reducing vulnerability, would direct implementation in new
directions, conserving and restoring key ecosystems, their extent, condition and services.

Furthermore, there is a need to expand from ecological targets to social-ecological ecosystem
service targets (Figure 1; Figure 2). For example, targets that go beyond ecosystem or species measures to
stipulate slowing or halted rates of declines in a set of ecosystem services and their benefits to people

would offer avenues for countries to adopt new approaches and data capturing trends in a set of



ecosystem services relevant to national priorities e.g. food production®5, poverty alleviation and
vulnerability®®, health®"®8 or urbanisation®. Due to its integrated mission linking biodiversity, ecosystem
services and human wellbeing, the post-2020 GBF is best placed to set such integrated social-ecological
targets for biodiversity and the bundle of ecosystem services relevant to global and national sustainable
development goals. Being clear that such targets must go beyond provisioning services, to include
regulating services and intangible benefits from cultural services would also be important®=33,

The social cluster of targets (Figure 2) almost entirely miss out on linkages to biodiversity and
ecosystem services in the education, gender equality, equity and peace goals, where a growing evidence
base suggests important linkages and feedbacks to goal achievement®®-#3, This underrepresentation of the
role of biodiversity and ecosystem services in these goals is problematic as it will fail to capture the
consequences of ecosystem changes for development more broadly e.g. the role of climate change and
resource scarcity in conflict®% or the positive feedbacks from gender empowerment in areas such as
agricultural productivity® and fisheries®”®8, Furthermore, such a separation limits more integrated
approaches in areas such as health, equality, education and peace-building, limiting effective management
and policies for development. Future global targets that better integrate the multiple values of tangible and
intangible benefits linking biodiversity and sustainable development® would ensure progress towards
maintaining the overall cultural and functional aspects of biodiversity and ecosystem services that people

rely on.

Social-ecological feedbacks and emergent outcomes

Biodiversity lies at the heart of key feedbacks driving emergent outcomes of sustainable
development (Figure 1), but very few of these feedbacks and their macro-level impacts are visible in
current targets and monitoring efforts. Tracking feedbacks, identifying and making hidden feedbacks
visible, and shifting or reconfiguring feedbacks will be central to sustainable development, and will
further emphasise the constant and dynamic interdependencies of social and ecological elements at the
core of an indivisible sustainable development imperative. We suggest two recommendations for future

global targets to better capture and reveal these feedbacks underlying sustainable development outcomes.

Capture feedbacks reinforcing biodiversity loss and (un)sustainable outcomes

Current SDG targets are disappointing in their treatment of key biodiversity feedbacks, even in
obvious areas such as climate change and food production (Figure 2). Both of these areas of sustainable
development are major drivers of biodiversity loss®, but are also areas where biodiversity loss will have
serious implications®. Biodiversity loss has important reinforcing feedbacks across many ecosystem,

earth system and biogeochemical variables including greenhouse gas emissions, nitrogen and phosphate



cycles and hydrological cycles essential for maintaining a stable earth system®. In addition, there are
important feedbacks between biodiversity loss and multiple ecological functions and ecosystem services
essential to sustainable development®>7%73, Feedbacks that drive biodiversity loss e.g. climate changes,
eutrophication, habitat fragmentation™ have cascading and often indirect effects on poverty, hunger and
other goals™ and are largely missing or obscured in current targets. Similarly, negative biodiversity
feedbacks, where biodiversity may have negative impacts on human health including vector-borne
diseases, must also be considered.

One potential avenue to address these gaps would include the setting of targets that explicitly
focus on the reinforcing or dampening feedbacks of biodiversity loss. For example, targets 14.3 to reduce
the impacts of ocean acidification and 15.3 on combatting desertification, focus on the outcomes of
multiple feedbacks linking biodiversity loss and climate change. To be effective, targets such as these
need to be more clearly linked to the greenhouse gases and land-use feedbacks responsible for these
outcomes, as well as the reinforcing feedbacks between degradation and acidification, biodiversity loss,
and sustainable development. A target that links CO, emissions, acidification, ocean ecosystems and
their services’” would more adequately focus attention on key feedbacks and outcomes for sustainable
development. It would also leads to the development of indicators of all of components, rather than the
currently limited indicators of marine acidity and proportion of degraded area under these targets.

Examples like these open up the potential to go beyond reformulating targets to reconfiguring the
design of the whole system of global targets (Figure 1). The separation of goals and targets into sectors, or
into the linear categories of causes (drivers), state and responses, as is often the case in global targets, is a
key obstacle to detecting and managing the feedbacks associated with biodiversity loss. A prime example
is the hunger goal where the juxtaposition of ecological vs. social targets hides the social-ecological
feedbacks between these and has proven problematic to implement. For example Target 2.3 aims to
double the agricultural productivity and incomes of small-scale food producers while Target 2.4 ensures
sustainable food production systems and implements resilient agricultural practices. Agricultural
productivity, ecosystem sustainability and resilience are linked in dynamic ways by biodiversity
feedbacks®. Furthermore, these targets could be said to focus attention on the wrong things, rather than
aspects such as trade, access, food waste, cultural values, and farming livelihoods’®, which result in
feedbacks over space and time, but are ignored in the current targets set under the hunger goal.

This challenge could be said to represent a microcosm of the whole SDG target set, and arguably
other global target frameworks in existence. One potential route for future policy frameworks, including
the post-2020 GBF, would be to redesign this set of targets using a social-ecological systems approach
(Figure 1). For example, depicting the hunger goal as a social-ecological system of food and nutrition

security (and quality) within the economic, social, and environmental dimensions of the multifunctional



food system, would enable the identification of key feedbacks and emergent outcomes of relevance for
further target setting. This is not to suggest that a target set representing the entire food system is required,
but rather that an awareness of the social-ecological food system is required before targets can be set.
From such an understanding of key processes, feedbacks and determinants of food security, a target
framework, such as the post-2020 GBF, could prioritise targets relevant to biodiversity, including levers
of change in the food system required to conserve and restore biodiversity. Much of this work depicting
complex food systems has already been advanced for the global food system’ as well as national food
systems, as well as for many other systems relevant to sustainable development (e.g. energy, water),
offering a rich resource from which to identify relevant targets at global as well as national scales. A
further advantage of such an approach to the system of targets is an increased ability to capture the key
social-ecological feedbacks and dynamics behind some of the emergent sustainable development
challenges such as poverty traps®, persistent food insecurity and inequality?! and other patterns of

marginalisation and vulnerability at the heart of development efforts (Figure 1).
Reveal missing feedbacks linking sustainable development, biodiversity and ecosystem services

The driver cluster (Figure 2) encompasses goals and targets on energy, economic growth, consumption
and infrastructure that could play a large role in driving system changes, including biodiversity and
ecosystem service declines, with feedbacks to other areas of sustainable development. However,
determining the nature and extent of these impacts and their feedbacks depends on the pathways taken to
achieve these goals. Capturing these feedbacks is currently a major gap in the driver targets (Table 2).
For example, increased renewable energy development (target 7.2) has the capacity for slowing impacts
on biodiversity loss caused by fossil fuel energy use, by mitigating climate change, air and water
pollution, and mining. However, renewable hydropower can also have major feedback effects on
biodiversity in freshwater systems®-82 and additional feedbacks to goals related to poverty, hunger, and
clean water by affecting water quality and quantity for food production and development®8, Many of
these potential feedbacks are linked to negative or unintended (or undervalued) consequences on
biodiversity and ecosystem services. The feedbacks need to be more explicit in target-setting and
indicator development for the driver goals®®’. Targets and subsequent indicators that make these
potential risks and feedbacks clear would be needed to ensure mitigation measures are implemented, not
only for biodiversity and ecosystem services, but also for vulnerable and marginalised communities who
may be disproportionately impacted by energy, infrastructure, growth and consumption. Critically, the
approach to achieving these targets must also be made clearer. Here not only is the target of relevance, but
also the procedures taken to achieve the target at national scales. Ensuring fair and just, multi-sectoral

participation in the determination of many of these targets, and the options and pathways to target



achievement, will be key to mitigate negative feedbacks and outcomes at national, as well as global
scales.

In a similar fashion to the recommendation above, one of the most important avenues to reveal
the feedbacks involved in the driver goals, would involve revisions to the whole system of goals and
targets (Figure 1). While good progress has been made in multiple-scale targets capturing separate
national and global scales, these target systems still mask feedback signals from cross-scale dynamics of
SESs (Reyers et al. 2018) (Figure 1). These cross-scale feedbacks do not align with the political scales of
global targets nor with the additive scalar assumptions inherent in these targets.

The trade and movement of water resources is an example of such cross-scale dynamics. Several
countries rely on foreign water resources to meet their needs, while others can have major impacts on
water consumption and pollution in other regions through their water use. Furthermore recent work
modelling social-ecological connections linking land use change and rainfall effects illustrate their
transcontinental dynamics linking rainfall in far distant countries’88, These patterns are deeply
embedded with food production and irrigation®°, suggesting that decisions about agricultural production
as part of the hunger goal will have strong emergent connections that may impact biodiversity and
ecosystem services elsewhere, with cascading effects on poverty, economic growth or inequalities at other
temporal or spatial scales®. Such cross-scale dynamics demand that future policy frameworks design
new systems of global targets and indicators with which to capture these currently unreported dynamics,
to better direct attention, action and monitoring to the spatial and temporal scales of the feedbacks
shaping sustainable development.

At the global level, new targets which focus attention on such regional and continental
interdependencies are one potential way forward. For example, a target on fisheries (or other natural
resource sectors) that focuses on improving traceability and tracking changing trade structures and
consolidation would complement the current target focus on trends in national or global fisheries stocks
(Target 14.4) or on reducing illegal activities (Target 14.6). Together, these targets would more
comprehensively capture the telecoupled social-ecological feedbacks and dynamics currently dominating
fisheries®.

Furthermore, recent global changes in the international corporate and financial structures®, as
well as increased global trade'®, now creates unprecedented connections, feedbacks and risks to
biodiversity and sustainable development across biomes and regions. Global targets more responsive to
the roles played by e.g. international financial actors in large-scale deforestation and biome tipping
points®? or consolidation trends of transnational corporations who dominate fisheries, greenhouse gas
emissions, and food production® are required to focus attention and track these changes in global and

cross-scale dynamics driving biodiversity loss and its sustainable development feedbacks across large



scales. Currently this is a critical gap in biodiversity targets, requiring new cross-sectoral and —scalar
approaches®®°! for managing and monitoring these feedbacks and their outcomes for sustainable

development (Figure 1).

CBD post-2020 and future sustainable development targets

With accruing evidence of recent increases in hunger, globalising inequalities and entrenched and
emerging patterns of marginalisation and extreme poverty, together with declines in biodiversity and
ecosystem services®, the myth of a choice between environment and development is exposed for the false
choice that it has become. In fact as IPBES* and Secretary General’s report on the Progress toward the
SDGs* reveal, we are currently following a global development trajectory that is bad for the environment
and for the well-being of many, if not most people?.

Development at the cost of biodiversity and ecosystem services is not a choice, but rather an
inaccurate snapshot which obscures the interconnected complex and dynamic nature of the world,
deferring consequences to other places and to future generations. We are clearly in need of a new vision
of sustainable development able to capture its complex realities to reveal these impacts and challenge
these apparent choices. Agenda 2030 took an important first step in this direction, but the political
realities of sectoralised goals have limited its ability to capture the indivisible interdependencies of
biodiversity, ecosystem services, and sustainable development®®. As one of the first policy windows to
tackle this challenge, the CBD post-2020 GBF can benefit from lessons being realised in SDG reporting,
as well as assessments such as IPBES and the gaps they are revealing. By making clearer how
biodiversity and ecosystem services matter to sustainable development, this framework can set the
baseline for and promote greater policy coherence by presenting a framework that is built around the
intertwined nature of biodiversity and sustainable development.

We propose four recommendations emerging from a social-ecological systems view of
biodiversity and sustainable development. Principally, these recommendations suggest that in addition to
ambitious targets on the multiple dimensions of biodiversity, there is also a need to move beyond the
separation of ecological and social targets to set social-ecological targets that incorporate the key
interdependencies between biodiversity, ecosystem services and sustainable development. These include
making the support system role of biodiversity and the contribution of ecosystem services explicit in all
aspects and targets of sustainable development. Furthermore, these recommendations highlight the need
for targets that reveal feedbacks at the heart of sustainable development challenges. Such targets will
challenge assumptions of sectoral and scalar separability®, but offer promise for new systems of global
targets more accurately accounting for biodiversity and ecosystem services in development. Greater

movement on these recommendations as well as recent advances in scientific understanding and data



make the promise of an interconnected and indivisible sustainable development agenda more readily

achievable.

Conclusion

A focus on goals, target and indicators is only a small part of sustainable development, which also
requires actions including transformative changes in the systems and structures of development®.
Biodiversity and ecosystem services are not only on the receiving end of these transformative changes,
but also key components or foundations of the transformative changes needed to move towards more
sustainable and equitable futures®. These changes will require reconnections and reconfigurations of
social-ecological relationships acknowledging and accounting for the role of biodiversity and ecosystem
services in development across space and time®°’, Meeting these challenges has the opportunity to create
coherent systems of global targets that truly recognise the foundational, but complex role that biodiversity
and ecosystem services play in sustainable development policy and practice, highlighting the “whole

system” nature of sustainable development.
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Table 1. Relevant international agreements, global goals and targets, as well as intergovernmental bodies

for biodiversity, ecosystem services and sustainable development

Name

Year

Description and objectives

Convention on Biological
Diversity (CBD)

1993

International treaty under the United Nations Environmental
Programme (UNEP) for the conservation of biological
diversity, the sustainable use of the components of biological
diversity, and the fair and equitable sharing of the benefits
arising out of the utilisation of genetic resources.

Strategic Plan for
Biodiversity 2011-2020
and Aichi Targets

2010

The Parties to the CBD adopted the Strategic Plan for
Biodiversity 2011-2020 guided by a 2050 vision of “Living in
Harmony with Nature" which states that "By 2050,
biodiversity is valued, conserved, restored and wisely used,
maintaining ecosystem services, sustaining a healthy planet
and delivering benefits essential for all people.” The vision
was translated into a set of 5 goals and 20 targets, called the
Aichi Biodiversity Targets for the period 2011-2020.

Post-2020 Global
Biodiversity Framework

2020

The CBD will adopt a post-2020 global biodiversity
framework as the next stepping stone towards the 2050 Vision
of “Living in harmony with nature”. The Parties to the CBD
have adopted a participatory process for the preparation of the
framework, and its goals and targets, with ongoing
consultation until the Conference of the Parties in October
2020

The Intergovernmental
Science-Policy Platform
on Biodiversity and
Ecosystem Services

2012

The Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) is an
independent intergovernmental body established to strengthen
the interface between the scientific community and policy
makers with the aim to enhance the use of science in policy
making for the conservation and sustainable use of
biodiversity, long-term human well-being and sustainable
development. As part of its functions, it performs regular and
timely assessments of knowledge on biodiversity and
ecosystem services, which include thematic, global and
regional assessments. Eight such assessments have been
completed, including the Global Assessment referred to here.

Agenda 2030 and the
Sustainable Development
Goals (SDG)

2015

The UN adopted the 2030 Agenda for Sustainable
Development, which includes 17 Sustainable Development
Goals (SDGs) and 169 targets under these goals. Figure 2
contains a list of these goals. For full details on the targets:
https://unstats.un.org/sdgs/indicators/Global%20Indicator%20
Framework%20after%202020%?20review_Eng.pdf




Table 2. Roadmap and recommendations for future global targets based on an SES analytical framework!2, The recommendations aim to better
capture the contribution of biodiversity and ecosystem services to sustainable development in future targets. Goal clusters are those outlined in

Figure 2.

Roadmap

Recommendation

Goal cluster

Current focus

Advances needed

Ilustrative examples of
possible ways forward

4.1 Capturing intertwined social-ecological interdependencies and

feedbacks

Integrate the support system
role of biodiversity in
sustainable development

Ecological -> Social-
ecological targets

Ecological goals

Targets biased towards
amounts (quantities) of
biodiversity e.g.
abundance or species
richness which don’t
capture the support role
of biodiversity to
sustainable development

Targets required that
capture relevant functional
aspects (qualities) of
biodiversity e.g. ecosystem
integrity, intactness of
functional groups,
functional diversity.

Target setting using
frameworks such as Ocean
Health Index* or
Biodiversity Intactness
Index322® that focus on
ecosystem condition relative
to management goals or
functional aspects of
biodiversity relevant to
sustainable development

Targets that recognise the
functional capacities of
ecosystems in climate
mitigation*

Account for ecosystem
services in sustainable
development

Social and ecological —
social-ecological targets

Social-ecological
goals

Targets do not clearly
acknowledge the role of
biodiversity or
ecosystems services in
these goals. Targets are
only focused on social
dimensions.

Targets that explicitly
acknowledge the role of
biodiversity in development
goals

Targets that account for
required levels of
ecosystem services
including regulating and
cultural services

A target that explicitly
recognises the role of
biodiversity and ecosystem
services in reducing
vulnerability to extreme
climate events®

Targets of rates of declines in
key regulating services




Social goals

Current targets focus
only on social
dimensions of these
goals with no reference
to the role of
biodiversity or
ecosystem services

Targets are required that are
built on more integrated
approaches to social goals
acknowledging their social-
ecological
interdependencies

relevant to social-ecological
goals (e.g. hunger)

There is a need for research
to help formulate targets that
capture the role of
biodiversity and ecosystem
services in these goals in
areas such as climate change
and conflict, inequality and
ecosystem change, and health
and biodiversity loss.

4.2 Capture and reveal social-ecological feedbacks driving

sustainable development outcomes

Capture feedbacks reinforcing
biodiversity loss and
unsustainable outcomes

Ecological goals

Social-ecological
goals

Targets separated into
either social or
ecological and fail to
capture feedbacks
between biodiversity
loss and goals even in
obvious areas like the
climate and hunger
goals

Targets that focus on
feedbacks of biodiversity
loss

Revisions to the whole
system of targets to adopt a
SES approach to identify
relevant targets

A target that links CO-
emissions, ocean
acidification and impacts on
biodiversity and ecosystem
services’”

Adopting a SES food
system® approach for the
hunger goal to identify
targets of key feedbacks and
leverage points relevant to
biodiversity

Reveal missing feedbacks
linking biodiversity,
ecosystem services and
sustainable development

Driver goals

Targets are vague and
don’t make explicit the
feedbacks to
biodiversity and
ecosystem services (and
other sectors of society)

Current global and
national scale focus
ignores important cross-
scale social-ecological
feedbacks

Targets are required that
make clear potential risks
and impacts to other sectors
including biodiversity and
ecosystem services

Revisions to the whole
system of targets to better
account for feedbacks
especially those that are
cross-scale

Targets that track the impact
of renewable energy
development on biodiversity
and ecosystem services®

A global target for fisheries
that focuses on improving
traceability and tracking
changing trade structures®




Figure captions

Figure 1. A complex social-ecological systems (SES) approach to the analysis of social-ecological
interdependencies and feedbacks between biodiversity, ecosystem services and sustainable development.
The analysis is depicted at two levels suggested by Schliter et al. (2019): the subsystem-level of social,

ecological and social-ecological dynamics®, and the macro- or system-level of emergent outcomes.

Figure 2. Goal clusters which summarise the findings of the IPBES global assessment on the
consequences of biodiversity and ecosystem service trends for SDG achievement. Percentages in
parentheses are calculated from the number of targets assessed and rounded to nearest significant digit.
Goal 17 was not included. Dashed lines indicate uncertainty about possible feedbacks due to current

target wording and omissions.
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