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Abstract Significant investments are required by Parties to the three Rio Conven-
tions—Convention on Biological Diversity (CBD), the United Nations Framework
Convention on Climate Change (UNFCCC) and the United Nations Convention to
Combat Desertification (UNCCD), as well as the United Nations 2030 Agenda for
Sustainable Development (2030 Agenda), to meet the ambitious goals that countries
have agreed to. When the development of national and subnational frameworks to
meet global commitments are conducted in isolation, the opportunity is lost to: (1)
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leverage co-benefits from the same investment; (2) use resources more efficiently;
and (3) ensure that one action does not negatively affect another policy priority. For
example, investments in greenhouse gas reduction have the potential either to pos-
itively impact biodiversity and sustainable development, or to result in unintended
negative consequences; chances of positive synergies are greatly increased by coop-
eration and joint policy, planning and implementation. The challenge now is to learn
lessons from the vast and diverse number of approaches being tried around the world
and to enhance co-benefits. This paper describes the major inter-linkages between
global commitments for conservation and development. It demonstrates the impor-
tance of enhancing synergies among global agreements and avoiding unintended and
negative consequences, particularly on biodiversity, by providing examples of best
practices and describing some of the pitfalls that occur when implementation of one
agreement does not explicitly seek to enhance co-benefits with other agreements. In
conclusion, the paper presents the case for the central role of nature-based solutions
in simultaneously attaining global commitments for biodiversity, climate change and
sustainable development.

Introduction

The world is at cross-roads with the convergence of several crises: catastrophic
climate change, the sixth mass biodiversity extinction event, land degradation on a
massive scale (Ripple et al. 2017) and increasing economic inequality in spite of a
reduction in extreme poverty (World Bank 2016). Despite bold global commitments,
and some specific successes, progress on all of these issues has been too little and
too slow.

The United Nations Convention on Biological Diversity (CBD), Framework
Convention on Climate Change (UNFCCC), Convention to Combat Desertification
(UNCCD) and the 2030 Sustainable Development Agenda and its associated Sus-
tainable Development Goals (SDGs), all recognize, in various decisions, the inter-
linkages between their agreements and the benefits of co-implementation. While
commitments have been made to enhance synergies, co-implementation has proven
to be difficult in practice and negative impacts on biodiversity in particular, from
implementation of other priorities, frequently occurs.

The cost of fully implementing the Aichi Biodiversity Targets of the CBD, the
Paris Agreement of the UNFCCC, the SDGs and the UNCCD’s target of land degra-
dation neutrality (LDN) is estimated at hundreds of billions of dollars per year until
2030 (CBD High-Level Panel 2014; Stern 2015; Schmidt-Traub 2015). The sheer
scale of investment required is argument enough to ensure that progress towards one
goal does not hamper progress towards another. Add to that the inter-relatedness
of these goals and enhanced effectiveness and efficiency that could be gained from
working in concert across issues, and the need to develop ways for effective co-
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implementation becomes obvious (Science for Environmental Policy 2015; Cadena
et al. 2017; Quéré et al. 2014; Executive Secretary of Convention on Biological
Diversity 2017; Schultz et al. 2016; Steiner 2017). Despite some notable exceptions,
and efforts at the global level, there is little consistency or cross-referencing between
global goals (Bodin and Santamari 2016). Potential approaches have been proposed,
including enhancing resilience thinking (Cadena et al. 2017; Schultz et al. 2016), the
ecosystem approach (Bodin and Santamari 2016; Epple et al. 2016), the landscape
approach (Sayer et al. 2013), landscape management (Peterson 2011) adaptive man-
agement (Epple et al. 2016), ecosystem-based adaptation (Herr and Landis 2016) and
using the CBD’s National Biodiversity Strategies and Action Plans as mechanisms
to foster integrated thinking (Cadena et al. 2017; Executive Secretary of Convention
on Biological Diversity 2017). Even from the perspective of climate change goals
alone, taking an integrated approach is essential, including for enhancement of car-
bon sinks in terrestrial and coastal sectors (IPCC 2014) and placement of renewable
energy infrastructure (Science forEnvironmental Policy 2015).Yet at the national and
regional levels there are relatively few successful examples of attaining co-benefits.

Many countries and organizations have already emphasized the importance of
taking measures that maximize synergies among global goals and minimize negative
impacts and externalities (Bodin and Santamari 2016) [i.e. tackling Aichi Biodi-
versity Targets on protected areas and ecosystem degradation and specific Sustain-
able Development Goals (Brooks et al. 2015)]. These provide valuable principles to
guide countries towards co-implementation and co-measurements of success. The
need now is to go beyond principles and to develop the capacity and concrete tools
for making decisions that enhance implementation of global commitments, at dif-
ferent scales, without creating undesirable impacts and unnecessary trade-offs. As
2020 approaches, and progress towards biodiversity, climate change and sustainable
development goals are assessed, the importance of turning principles into concrete
decision-making tools has become urgent.

In this paper, we analyze—through different approaches—major convergence
points between the Rio-Conventions and the 2030 Agenda, exploring entry points
that can be useful to regional, national and subnational efforts to increase co-
implementation and avoid potential trade-offs.

Biodiversity and Nature-Based Solutions to Climate Change
Mitigation

1. Terrestrial Ecosystems

To keep global temperature rise this centurywell below 2 °C, relative to pre-industrial
levels, emissions of greenhouse gases into the atmosphere must be reduced by
50–70% by 2050 and to zero by 2100 (IPCC 2014). Several actions will have to be
taken simultaneously: (i) reduction and eventual phase-out of fossil fuels; (ii) reduc-
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tion of emissions from land use and land use change; (iii) removal of carbon dioxide
from the atmosphere (The Economist 2017; Rockström et al. 2017; IPCC 2014);
and (iv) maintenance of natural carbon sinks and storage (Rockström et al. 2017).
Recognizing that Land Use, Land-Use Change and Forestry (LULUCF) account
for approximately 24% of total greenhouse gas emissions—almost equivalent to
energy and heat production (25%) and more than transportation (16%) or industrial
activity (21%) (Thompson 2014)—the Paris Agreement on Climate acknowledges
that nature-based solutions will play an important role in reducing greenhouse gas
emissions (see Article 5, UNFCCC 2015). The necessity of this approach has been
reinforced by the International Declaration on Nature-Based Solutions for Water
Management Under Climate Change (Marrakech Partnership et al. 2017), the RED-
PARQUESDeclaration (REDPARQUES 2015b), the inclusion of nature-based solu-
tions in some—albeit only a few—Nationally Determined Contributions (NDCs) to
climate change (Laurans et al. 2016) and in the scientific literature (Rockström et al.
2017). According to some estimates, nature-based solutions to climate change, such
as restoration of forests, wetlands, grasslands and agricultural lands, afforestation
and protection of ecosystems that are currently sequestering and storing carbon,
could reduce greenhouse gas emissions by as much as 37% by 2030 (Griscom et al.
2017). In the interest of advancing an integrated approach the CBD, at its thirteenth
Conference of the Parties, expanded the sectors in which it intends to mainstream
biodiversity to include energy and mining, manufacturing, processing and health
sectors (CBD 2016).

One important feature of nature-based solutions to climate change mitigation is
that LULUCF can reverse the negative impacts of past activities (UNFCCC 2014).
Carbon stocks in forest biomass decreased by an estimated 0.22 Gt annually from
2011–2015, mainly because of a reduction in forest area. Through better forest man-
agement, forest restoration and afforestation these losses can be reversed.

Brazil’s NDC to the Paris Agreement provides an example of how nature-based
solutions can be integrated into climate change mitigation. Brazil aims to reduce
greenhouse gas emissions by 37% below 2005 levels by 2025, through the imple-
mentation of policies that also build resilience of populations, ecosystems, infrastruc-
ture and production systems, by reducing vulnerability, and through the provision of
ecosystem services [Federative Republic of Brazil (FRB) 2016].

2. Marine Ecosystems

Oceans, including coastal ecosystems, have sequestered approximately 30% of the
carbon dioxide in the atmosphere since pre-industrial times (Thompson 2014). Blue
carbon—the carbon stored in mangroves, salt marshes and seagrasses—is a major
carbon sink, covering less than 20% of the total ocean area, but accounting for
approximately half of the total carbon sequestered and stored in marine sediments.
These habitats are found on every continent except Antarctica and combined cover
49 million hectares (The Blue Carbon Initiative 2017).

The role of coastal ecosystems in climate change mitigation is better understood
than open ocean ecosystems, and is often included in calculations of the impor-
tance of ecosystems in climate change mitigation (Duarte et al. 2013; Roberts et al.
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2017; Epple et al. 2016). For example, the loss of vegetated marine habitats, such as
seagrasses, salt-marshes, macro-algae and mangroves is estimated to result in a net
emission of 1GtCO2 per year (Duarte et al. 2013). This compares to the 4.9Gt annual
emissions from land use change, including forestry (Griscom et al. 2017). IUCN esti-
mates that if half of the annual coastal wetlands loss was halted, emissions would
be reduced by a 0.23 Gt CO2 per year (Herr and Landis 2016)—equivalent to tak-
ing 50,000 cars off the road (calculated from US Environmental Protection Agency
2017). Although the potential for forest activity to sequester carbon is greater than for
coastal marine habitats, the coastal marine habitats provide a significant contribution
and their importance to biodiversity is equal to that of forests (Duarte et al. 2013;
Herr and Landis 2016).

As of 2016 only 28 countries had included coastal wetlands as part of their NDCs
for climate change mitigation, most of which specifically refer to mangrove protec-
tion, conservation and restoration. More widespread inclusion of coastal wetlands
in NDCs would have significant co-benefits for both biodiversity and sustainable
development (Herr and Landis 2016).

Ocean acidification is increasingly recognized as a carbon-driven problem threat-
ening ocean foodwebs, food security and livelihoods. Since the industrial revolution,
the acidity of ocean water has increased by about 30%, potentially threatening shell-
building marine life, including phyto- and zoo-plankton, which are the base of the
marine food web (PacificMarine Environmental Laboratory Carbon Program 2017).
The need to reduce ocean acidification is prominent in both the SDGs and the Aichi
Biodiversity Targets, further highlighting the need to integrate efforts.

Marine protected areas (MPAs) can enhance the ability of the oceans to sequester
more carbonwithout increasing ocean acidification andwithout negatively impacting
marine species. There are twomechanisms bywhich this can occur. First, fish excrete
ammonia or ammonium through their gills, making the most bioavailable form of
nitrogen available to primary producers, which in turn sequester CO2 from the atmo-
sphere. Enhanced fish populations, which are protected from overfishing in MPAs,
will make more nitrogen available, resulting in increased primary productivity. This
effect can be significant. One study showed that nitrogen cycling can be enhanced
by four to fivefold in unfished sites compared to fished sites. The second mechanism
by which marine systems can increase carbon sequestration is just beginning to be
better understood. Fish are known to affect the marine inorganic carbon cycle by
calcifying carbon in their guts and excreting carbonate [i.e. calcified carbon], much
of which ends up as stored carbon in marine sediments. However, information is
lacking on several aspects of this process, making it difficult to determine its overall
contribution to removal of atmospheric CO2 (Roberts et al. 2017).

Just as deforestation results in CO2 emissions to the atmosphere, activities that
disturb the ocean floor, such as bottom trawling and seabed mining, can readily
remobilize stored CO2 with unknown consequences to the marine carbon cycle.
MPAs have the potential to serve as a valuable tool to manage these impacts.

All nature-based solutions to reduce greenhouse gases emissions and improve
carbon sequestration can have an impact on biodiversity and on the livelihoods and
well-being of people who depend on biodiversity. There is no magic, one-size-fits-all
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tool that will ensure that decisions to meet one goal do not have a negative impact
on others. At the project assessment level, a decision-screen that weighs impact and
maximizes all benefits is needed.

The Relationship Between Biodiversity and the Sustainable
Development Goals

Biodiversity is relevant to all SDGs, including those that do not directly reflect the
Aichi Biodiversity Targets. An overview of the importance of the 2030 Agenda for
Sustainable Development, and associated SDGs, as an enabling environment for the
achievement of the Aichi Biodiversity Targets has been provided by the Convention
on Biological Diversity (Executive Secretary of Convention on Biological Diversity
2017; Schultz et al. 2016). Briefly, achieving the SDGs addresses the drivers of
biodiversity loss, builds the institutional capacity for governing biodiversity and
aids in mainstreaming biodiversity through recognition of the ecosystem services
provided by biodiversity (Schultz et al. 2016). Aware of the strong links between the
SDGs and the Aichi Biodiversity Targets, the 13th Conference of the Parties (COP
13) to the CBD decided that Parties and all relevant stakeholders should integrate
and mainstream biodiversity into implementation of the SDGs.

The Relationship Between Land Degradation Neutrality
and Other Biodiversity and Climate Targets

The UNCCD has made land degradation neutrality [LDN] the central focus of its
global strategy, recognizing the health of the land as a unifying theme that influences
biodiversity, human livelihoods and climate change in equal measure. The SDGs
explicitly support attainment ofLDNinSDG15.3, to: “combat desertification, restore
degraded land and soil, including land affected by desertification, drought and floods,
and strive to achieve a land degradation neutral world”. Attaining LDN implies
a drastic reduction in land use change such as deforestation and loss of natural
grasslands, which in turn has positive impacts on climate change mitigation and
biodiversity conservation.

Mitigating Climate Change, Safeguarding Biodiversity,
Reducing Land Degradation and Supporting Sustainable
Development Goals

1. Spatial Planning
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Spatial planning—on both land and in the ocean—is the first step to enable inte-
grated thinking across a landscape. There are good examples of how spatial plan-
ning can work for safeguarding or enhancing biodiversity, mitigating climate change
and taking into account sustainable development. Several European countries have
implemented a project screen for renewable energy projects inwhich sensitivitymap-
ping locates important biodiversity areas, including protected areas, and avoids these
when locating wind or solar energy infrastructure (Science for Environmental Policy
2015). German law prevents the siting of renewable energy infrastructure at locations
that conflict with conservation goals (Peschel 2010). In response, the German Solar
Industry Association, in conjunction with the German Society for Nature Conser-
vation, has drawn up criteria to guide nature-friendly solar development (Peschel
2010). Solar photovoltaic arrays and wind installations—both of which are impor-
tant for reducing fossil fuel use—are situated to avoid protected areas and carbon
sequestering ecosystems, retain trees and hedges, avoid disturbance of birds and bats
during breeding season and surrounding vegetation is managed for the benefits of
wildlife.

South Africa has taken a landscape approach in which sensitivity mapping, at var-
ious scales, identifies protected areas, endangered ecosystems and ecological support
areas needed to maintain resilient ecosystem services. This spatial mapping allows
for the identification of appropriate areas for production, development and conser-
vation, thus implementing CBD, UNCCD, UNFCCC and the SDG goals, with one
comprehensive process (Peterson 2011).

Supported by spatial mapping, several tools are available to facilitate decisions
that provide multiple benefits. At a global or national scale, Key Biodiversity Areas
(KBAs) are “sites contributing significantly to the global persistence of biodiversity”
and therefore help to plan development in ways that minimize negative impacts on
biodiversity (IUCN 2016a). Similarly, the identification of High Conservation Value
Areas (HCVA) is a tool widely used in landscape mapping, conservation and natural
resource planning and advocacy. Its six values cover environmental and social priori-
ties shared by awide range of stakeholders (Senior et al. 2015). Themanygap analysis
tools available, such as the USGSGap Analysis Program (USGS 2017), help to max-
imize the effectiveness of protected area networks by locating protected areas in the
most suitable locations for multiple benefits. IUCN has developed a framework for
countries to rapidly identify areas suitable for forest landscape restoration—Restora-
tion Opportunities Assessment Methodology (ROAM). This tool allows for optimiz-
ing positive impacts of land use transitions on key ecosystem services, including
carbon sequestration, the provision of hydrological services, water yield and sedi-
ment retention and nutrient retention (IUCN 2016b).

It is important to note that spatial planning is somewhat controversial because
its use can make trade-offs among different values and sectors more immediate and
tangible. For this reason, it is essential to build in robust stakeholder and public
participation into planning processes.

2. Land and Freshwater Management



158 R. Smith et al.

Once spatial planning has identified current land and water use, and made proposals
about future uses, many land management tools are available to protect multiple
values across a landscape.

ProtectedAreas andOther Effective Area-BasedConservationMechanisms (OECM)

The pivotal role that connected, well-funded, well-managed protected areas play in
supporting not only biodiversity goals, but also sustainable development and climate
change goals, is increasingly recognized (Nature Needs Half 2017; Ripple et al.
2017; REDPARQUES 2015a; Dudley et al. 2010, 2014, 2017; Secretariat of the
Convention on Biological Diversity 2016). About 312 Gt of CO2 are stored in the
world’s protected area network, equivalent to 15% of the world’s terrestrial carbon
stock (Dudley et al. 2010).

Emerging information supports the benefits of well-planned and managed pro-
tected areas in implementation of the SDGs. For example, inCostaRica andThailand,
districts adjacent to protected areas experience 10 and 30% less poverty, respectively,
than districts without protected areas (Turner et al. 2012). The natural ecosystems
maintained by protected areas contribute to a range of ecosystem services, including
food and water security, disaster risk reduction and health and recreational services
and the economic values of these are increasingly being recognized.

REDPARQUES (Latin American Technical Cooperation Network on National
Parks, and other Protected Areas and Wildlife) is a unique network of protected area
agencies that seeks to improve the management of national parks and other protected
areas through technical cooperation and the exchange of knowledge and experience
among its 19 member countries. One of the unique elements of REDPARQUES is
that it has expanded recognition of the importance of protected areas in mitigation
of and adaptation to climate change, thereby providing a model for using protected
areas to attain multiple goals. The Amazon Vision, one of the REDPARQUES part-
ners, includes an initiative on “Protected Areas, Natural Solutions against Climate
Change (NASCC)”. This initiative recognizes that protected areas are key to building
resilience to mitigate the impacts of a changing climate, to ensuring the provision
of ecosystem services on which people depend and to protecting biodiversity (RED-
PARQUES 2015a; Suarez et al. 2015). The Amazon Vision makes extensive use
of spatial mapping to identify climatic conditions, climate risk and opportunities to
enhance resilience in the Amazon’s protected areas network. This tool provides a
foundation for decisions on management of existing protected areas and creation
of new ones that include multiple goals and values and facilitates a climate smart-
landscape approach to other agendas, including participatory land use planning and
the development of infrastructure (Suarez et al. 2015).

Global efforts to encourage different forms of conservation management, which
allow for economic activity without losing the ecosystem values of the natural sys-
tems, could lead to recognition of new types of protected areas and the prevention of
carbon-emitting land conversions such as deforestation. Furthermore, the potential
of conservation outside the protected areas network is gaining increasing recogni-
tion. The initially confusing wording of Aichi Target 11, which referred to “protected
areas and other effective area-based conservation measures” has been the trigger for
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debate on the definition and recognition of a set of sites that, whilst not being full
protected areas or having nature conservation as a primary aim, are nonetheless man-
aged in ways compatible with the long-term maintenance of biodiversity, reduction
of land degradation and integration into climate change strategies (Laffoley et al.
2017). Indigenous conservation areas could play a previously unrecognized role,
as could watershed protection areas, well-managed forestry and traditional grazing
areas. Tenure-secure indigenous forest lands—some of which would be considered
conservation areas—in Bolivia, Brazil and Colombia are equivalent, in terms of car-
bon sequestration, to taking 9–12.6 million passenger vehicles off the roads for a
year (Watts 2017).

The potential for leakage highlights the importance of considering the effects of
protected areas creation and other conservation actions such as logging bans across
different spatial scales. Leakage happens when the creation of protected areas in one
location leads to compensatory increases in habitat loss in another. For example, in
South East Asia, some countries have reversed the trend of conversion of natural
forests through strong policies and enforcement. In neighboring countries, where
policies, enforcement and governance are weaker, the pressure for conversion of
natural forest lands, particularly to agriculture, has increased (Leadley et al. 2016;
Bodin and Santamari 2016).

Ecosystem Restoration

Given the significant contribution of degraded or converted natural ecosystems to
greenhouse gas emissions, many people have turned their attention to ecosystem
restoration as part of the solution to climate change mitigation. Opportunities exist in
drylands to halt and reverse desertification, in agricultural lands to increase carbon in
soils as a climatemitigation strategy and also to reduce soil erosion, and in restoration
of peat and other wetlands for multiple ecosystem functions. It is estimated that
restoration of degraded forests, grasslands and wetlands could reduce greenhouse
gas emissions significantly by 2030 (Leadley et al. 2016; Griscom et al. 2017),
ensure habitat for species, including those at risk and provide an array of ecosystem
services, such as disaster risk reduction andprovision of freshwater.However, despite
a plethora of guidance on how to restore specific ecosystems (Society for Ecological
Restoration 2012), there is still a net loss of forests and ecosystems that sequester
and store carbon (Secretariat of the Convention on Biological Diversity 2014).

Although ecosystem restoration was originally intended as a process to restore
ecosystems to their historical state (Society for Ecological Restoration 2012), in
more recent years the term has also been used more loosely to describe reforestation
or afforestation efforts that might aim to gain carbon sequestration potential without
considering other ecosystems services and biodiversity. Reforesting with monocul-
tures of exotic species falls into this category, where reforested area may indeed
sequester carbon, while being detrimental for biodiversity (Ferez et al. 2015). Fur-
thermore, climate change increases the possibility that restoration to an “original”
state is impossible from a practical perspective and that restoration to a new but
ecologically functioning ecosystem may be more realistic.
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The New York Declaration on Forests—an update of the Bonn Challenge—aims
to bring 150million hectares of degraded and deforested land into restoration by 2020
and 350 million hectares by 2030. This declaration recognizes that these restoration
efforts have to be implemented with national priorities in mind, such as water and
food security, rural development, climate change, biodiversity and land degradation
neutrality. As of September 2016, commitments for forest restoration under this ini-
tiative include 63.3million hectares in Africa, 23.6million hectares in Latin America
and 22.4 million hectares in Asia (Bodin and Santamari 2016).

Investments in ecosystem restoration have increased over the past few years on
all continents (Bodin and Santamari 2016). It is time to measure the successes and
challenges from existing approaches in attaining co-benefits for biodiversity, climate
change and sustainable development.

REDD+

Some initiatives originally intended for climate change mitigation have been
expanded to include biodiversity conservation. Reducing emissions from deforesta-
tion and degradation (REDD) in developed countrieswas expanded in theBali Action
Roadmap to include conservation, sustainable management of forests and enhance-
ment of forest carbon stocks in developing countries (REDD+) (Harvey et al. 2010).
REDD+ supports climate change goals as well as conservation and sustainable devel-
opment goals articulated in the Aichi Biodiversity Targets and SDGs. Some of the
ways in which REDD+ now supports multiple goals are: the expansion of the eligi-
bility for funding to countries with historically low deforestation; use of criteria that
ensures REDD+ does not result in the conversion of natural forests to plantations,
exotic monocultures or non-forested systems; use of criteria to prevent leakage—en-
suring that protecting forests in one place does not result in deforestation in another
place; and prevention of funds to projects with questionable mitigation benefits and
few or no biodiversity benefits (e.g. palm plantations) (Harvey et al. 2010).

Many REDD+ projects have already demonstrated the benefits of this new
approach, including: the Taita Hills Project in Kenya, which generates carbon offsets
for the protection of forest and savannah outside Tsavo National Park; the Rukinga
Wildlife Sanctuary, also in Kenya, which provides income to the community, govern-
ment and local landlords for avoiding greenhouse gas emissions from deforestation
(IPCC 2014). A model looking at the potential for REDD+ to positively affect bio-
diversity, demonstrated that in Brazil the number of threatened species could be
reduced to 6 species from 311 by simply enforcing Brazil’s new Forest Code (Mead
2016), which is now known as the Law of Native Vegetation Protection (LNVP).

Mangroves are now eligible for REDD+ funding, and efforts are underway to
establish a voluntary carbon standard to create sustainable financing for other blue
carbon habitats.

3. Management of Marine Systems

The development of the SGDs and the increasing recognition of the role of oceans
in regulating global climate offer important opportunities to better integrate coastal
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and ocean management with climate mitigation efforts. In addition, the dramatic
impacts of climate change on ocean ecosystems, such as the increase in ocean surface
temperature, acidification, shrinking of Arctic sea-ice and sea-level rise, will have
significant impacts on global food security, biodiversity and risks from disasters
(IPCC 2014; Melillo et al. 2016).

Many tools described above for land management—protected areas, ecosystem
restoration and spatial planning—are also being applied in coastal and ocean systems.
Five per cent of waters under national jurisdiction are now protected (UNEP-WCMC
and IUCN 2016) and the United Nations is considering governance mechanisms for
managing biodiversity in areas beyond national jurisdiction—the 60% of the planet
known as the high seas.

4. Enabling Policy

Large scale replacement of fossil fuels with renewable energy is a component ofmost
scenarios to attain climate change goals (IPCC2014). This approach could be positive
or negative for biodiversity and sustainable development, depending on how it is
implemented. Tools for identifying trade-offs and minimizing negative impacts are
clearly needed. For example, an increase in bioenergy, coupled with carbon capture
and storage (BECCS), is prominent in most scenarios that result in attainment of
the Paris Agreement. However, a massive increase in bioenergy would require land
use change, including the conversion of natural habitats to agriculture and existing
agricultural area from food production to bioenergy production. Land use change on
the scale required would result in negative impacts on both biodiversity and SDGs
(Leadley et al. 2016). The same trade-offs are apparent in planned increases in hydro-
electric power, which can result in deforestation, loss of aquatic habitat (Charity et al.
2016) and the release of CO2 and methane (Deemer et al. 2016; Scherer and Pfister
2016).

Some countries have enshrined the importance of multiple benefits in law. The
German Renewable Energy Sources Act only allows installations of solar parks on
land that has been previously disturbed such as by farming or military use. Ideal sites
include brownfield and degraded land—creating so-called “brightfields”.

Increases in economic activity, related to SDG Goal 8 on “decent work and eco-
nomic growth”, has the potential to result in policies and activities that encourage
economic activity at the expense of biodiversity conservation and climate changemit-
igation and adaptation. An example of this is the 134,866 km of fossil fuel pipelines
currently under construction or planned (Tubb 2017) in countries that are Parties to
the Paris Agreement on Climate Change in North America (Canada, U.S., Mexico),
South America (Brazil, Peru, Colombia), Middle East (Iran, Oman), Russia, Eastern
Europe (Turkey), Western Europe (U.K., Denmark, Norway) and Asia (China and
India). Given limited financial resources, investments in fossil fuel infrastructure tie
up funds that could otherwise be used for renewable energy.

Provision of positive incentives for conservation, climate change and sustainable
development, and removal of harmful subsidies, will go a long way towards mobi-
lizing resources for change (Ripple et al. 2017; Secretariat Convention on Biological
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Diversity 2010; United Nations 2015). A focus on incentives for implementing
nature-based solutions is a highly cost-effective approach. Thiswould include ‘strong
financial impetus’ for afforestation on degraded land, reforestation on converted for-
est land, restoration of carbon sequestering ecosystems and protection of carbon
storing ecosystems (Rockström et al. 2017).

A successfulmodel formobilizing resources for positive outcomes is theBiodiver-
sity and ProtectedAreasManagement Programme (BIOPAMA). This is a partnership
between IUCN and Joint Research Center of the European Commission (EC-JRC).
BIOPAMA addresses threats to biodiversity in African, Caribbean and Pacific (ACP)
countries, while reducing poverty in communities in and around protected areas.
BIOPAMA has had significant success in building the capacity to manage protected
areas for multiple values and to improve access to science, knowledge and data that
enhances decision-making on biodiversity conservation and sustainable development
(BIOPAMA 2016).

Another entry point for enabling policy is to overcome the traditional sectorial
silos and avoid tensions and potential trade-offs between different policies (e.g. an
increase in deforestation rate due to a policy of agricultural expansion). A shift on
the focus of a sectoral perspective of issues in a country’s administration into a
more holistic one requires policy changes. The SDGs address this systemic issue
and encourage Parties to enhance Policy Coherence for Sustainable Development
(PCSD). A useful framework to progress on PCSD has been developed by the OECD
providing general guidance to: (1) conduct analysis to identify policy coherence
issues; (2) align existing institutional mechanisms for policy coherence to other
environmental and development agendas; and (3) consider key elements for tracking
progress on policy coherence for sustainable development (OECD 2016).

Conclusions

The world is currently focused on the imperative to reduce atmospheric greenhouse
gases and avoid catastrophic climate change. However, the loss of biodiversity and
associated ecosystem services, the loss of land and soil resources, the decline of
global fisheries and the plight of the world’s poorest citizens are equally pressing
issues. Given the scale of financial resources required, avoiding unanticipated nega-
tive consequences, and finding solutions that enhance synergies are necessary.

The large number of solutions being tried at different scales around the world
amount to a global experiment in integrated thinking. The task now is to pull together
the lessons learned from the many diverse approaches and actors, and turn them into
practical tools that will allow countries to effectively meet their global commit-
ments. A focused effort to integrate the work of the three Rio Conventions with the
Sustainable Development Goals has long been discussed; it is now in urgent need
of implementation. Unique and sometimes difficult partnerships have to be forged,
including among conservationists, poverty-reduction advocates, industries and those
concerned with climate change policy.
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We demonstrate that among the examples presented, spatial planning, protected
areas and ecosystem restoration are distinguished by the multiple benefits they
provide—benefits that go far beyond their primary purpose. We also show that
nature-based solutions provide an essential tool in tackling several global problems
simultaneously. While a few countries have already identified nature-based solutions
in their NDCs to the Paris Climate Agreement, and some countries have developed
guidelines or legal instruments to ensure that co-benefits are obtained,more countries
need to include nature-based solutions in their tool kits to tackle climate change.

This paper has identified the problem and provided suggestions and examples
that support a co-benefits approach to implementing multiple agreements. Future
work of global organizations such as the International Union for the Conservation
of Nature (IUCN) needs to draw on successful approaches already in use, as well as
the results of policy and scientific research, to develop comprehensive guidance for
simultaneously protecting biodiversity, addressing climate change and implementing
the SDGs.
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