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DISCLAIMER

The IPBES Global Assessment on Biodiversity and Ecosystem Services is
composed of 1) a Summary for Policymakers (SPM), approved by the IPBES
Plenary at its 71" session in May 2019 in Paris, France (IPBES-7); and 2) a set of six
Chapters, accepted by the IPBES Plenary.

This document contains the draft Chapter 6 of the IPBES Global Assessment
on Biodiversity and Ecosystem Services. Governments and all observers at
IPBES-7 had access to these draft chapters eight weeks prior to IPBES-7.
Governments accepted the Chapters at IPBES-7 based on the understanding that
revisions made to the SPM during the Plenary, as a result of the dialogue between
Governments and scientists, would be reflected in the final Chapters.

IPBES typically releases its Chapters publicly only in their final form, which implies a
delay of several months post Plenary. However, in light of the high interest for the
Chapters, IPBES is releasing the six Chapters early (31 May 2019) in a draft form.
Authors of the reports are currently working to reflect all the changes made to the
Summary for Policymakers during the Plenary to the Chapters, and to perform final
copyediting.

The final version of the Chapters will be posted later in 2019.

The designations employed and the presentation of material on the maps used in the
present report do not imply the expression of any opinion whatsoever on the part of
the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. These maps
have been prepared for the sole purpose of facilitating the assessment of the broad
biogeographical areas represented therein.
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Executive Summary

1. The Sustainable Development Goals and the 2050 Vision for Biodiversity cannot be
achieved without transformative change, the conditions for which can be put in place
now (well established) {6.2; chapters 2, 3, 5}. In the short term (before 2030), all decision
makers can contribute to the sustainability transformation, including through enhanced and
improved implementation and enforcement of existing policy instruments and regulations,
and the reform and removal of harmful existing policies and subsidies (well established).
Additional measures are necessary to enable transformative change in the long term (up to
2050) to address the indirect drivers that are the root causes of nature deterioration (well
established), including changes in social, economic and technological structures within and
across nations {6.2, 6.3, 6.4}.

2. Transformative change needs innovative approaches to governance. Such
transformative governance can incorporate different existing approaches, such

as integrative, inclusive, informed and adaptive governance. While these governance
approaches have been extensively practiced and studied separately, their combined
contribution to enabling transformative change has not yet been thoroughly

explored (established but incomplete) {6.2}. An integrative approach contributes to ensure
policy coherence and effectiveness (well established). Inclusive approaches help to reflect a
plurality of values and ensure equity (established but incomplete), including through
equitable sharing of benefits arising from their use, and consideration of rights (established
but incomplete). Informed governance entails novel strategies for knowledge (co-)production
that are inclusive of diverse values and knowledge systems (established but incomplete).
Adaptive approaches, including learning from experience, monitoring and feedback loops,
contribute to preparing for and managing the inevitable uncertainties and complexities
associated with social and environmental changes (established but incomplete) {6.2}.

3. Empowering all actors can promote sustainability and ensure inclusiveness and
equity. Current policies and actions for nature, nature’s contributions to people (NCP) and
good quality of life (GQL) often privilege elite actors and their value systems, which hampers
their legitimacy and effectiveness (well established). Empowerment strategies can be
implemented by governments and civil society groups, and include education and information
instruments, but also redistribution of power and rights so that all can assume responsibility
and control over their lives and futures (well established). Existing approaches such as co-
management and community-based natural resource management can be effective in ensuring
the equal distribution of the costs and benefits of conservation and reconciling different
interests and values, provided that they recognize and address trade-offs and uneven power
relations (well established). Inclusiveness and equity will imply recognizing the inevitability
of hard choices, costs and common responsibilities (well established) {6.2; 6.3; 6.4}.

4. Effective decision making for transformative change uses a mix of instruments and
tools, and bridges across different sectors, levels and scales (established but incomplete).
Since no single instrument or tool is sufficient (well established), policy mixes need to be
carefully tailored to — together — effectively address all direct and indirect drivers of nature
deterioration {Table 6.1}. Sectoral policies and measures can be effective in particular
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contexts, but often fail to account for indirect, distant and cumulative impacts, which can
have adverse effects, including exacerbating inequalities (established but incomplete). Cross-
sectoral approaches, including landscape approaches, integrated watershed and coastal zone
management, marine spatial planning, bioregional scale planning for energy and new urban
planning paradigms, offer opportunities to reconcile multiple interests, values and forms of
resource use, provided that these cross-sectoral approaches recognize trade-offs and uneven
power relations between stakeholders (established but incomplete) {6.3; 6.4}.

5. Since the effectiveness of alternative actions and policies depends on the decision
context, there are no generic recipes for success (established but incomplete). All decision
makers can contribute to enhancing the effectiveness of instruments in specific contexts over
time through informed and adaptive governance approaches. The comprehensive review of
the application of policy instruments presented in this chapter indicates that the
implementation of many existing instruments (e.g. protected areas) can be further enhanced,
while on the other hand the effectiveness and application of other instruments (e.g.
information campaigns for consumers or agricultural certification schemes) requires more
research. Since the effectiveness of many instruments for the conservation of nature and its
contributions in different contexts is currently unknown, more research and appropriate
monitoring is needed {6.3; 6.4}.

6. Decision makers have a range of options and tools for improving the sustainability of
economic and financial systems (well established) {6.4}. Achieving a sustainable
economy involves making fundamental reforms to economic and financial systems and
tackling poverty and inequality as vital parts of sustainability (well established) {6.4}.
Governments could reform subsidies and taxes to support nature and its contributions to
people, removing perverse incentives, and instead promoting diverse instruments such as
payments linked to social and environmental metrics, as appropriate (established but
incomplete) {6.4.1}. Trade agreements and derivatives markets can be reformed to promote
equity and prevent deterioration of nature, although there are uncertainties associated with
implementation (established but incomplete) {6.4.4}. To address overconsumption, voluntary
measures can be more effective when combined with additional incentives and regulation,
including promotion of circular economies and sustainable production models (well
established) {6.4.2; 6.4.3}. Although market-based policy instruments such as payments for
ecosystem services, voluntary certification and biodiversity offsetting have increased in use,
their effectiveness is mixed, and they are often contested; thus, they should be designed and
applied carefully to avoid perverse effects in context (established but incomplete) {6.3.2.2;
6.3.2.5; 6.3.6.3}. Alternative models and measures of economic welfare (such as inclusive
wealth accounting, natural capital accounting and degrowth models) are increasingly
considered as possible approaches to balancing economic growth and conservation of nature
and its contributions and recognizing trade-offs, value pluralism and long-term goals
(established but incomplete) {6.4.5}.

7. Recognizing the knowledge, innovations and practices, institutions and values of
indigenous peoples and local communities and their inclusion and participation in
environmental governance often enhances their quality of life, as well as nature
conservation, restoration and sustainable use, which is relevant to broader society (well
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established) {6.2.4.4}. Governance, including customary institutions and management
systems, and co-management regimes involving indigenous peoples and local
communities, can be an effective way to safeguard nature and its contributions to
people, incorporating locally attuned management systems and indigenous and local
knowledge. The positive contributions of indigenous peoples and local communities to
sustainability can be facilitated through national recognition of land tenure, access and
resource rights in accordance with national legislation{6.3.2.3}, the application of free, prior
and informed consent {6.3.6}, increasing participation in resource management decision-
making (including through capacity development and financial support) {6.2.4.4, 6.3.4}, and
improved collaboration, fair and equitable sharing of benefits arising from the use, and co-
management arrangements with local communities (well established) {6.2.4, 6.3.2.3}.

8. Multi-functional landscapes consisting of mixed land systems that include intensive
and extensive forms of land use are critical for food security and rural livelihoods,
generate a diversity of nature’s contributions to people, and can harbour considerable
biodiversity (well-established) {6.3.2}. At the same time, these landscapes are the space
where the largest conflicts with nature take place (well established). Policy mixes harmonized
across sectors, levels of governance and jurisdictions can account for ecological and social
differences across and beyond the landscape, build on existing forms of knowledge and
governance and address trade-offs between tangible and non-tangible benefits in a transparent
and equitable manner(established but incomplete). Options for the private sector - especially
local land managers - include diversified land uses and crops, including agroforestry
practices, crop rotations, maintenance of semi-natural habitats, soil conservation practices
and habitat restoration activities (well established). Options that require the engagement of all
actors related to the landscape (e.g., regional governments, producers, neighboring urban
inhabitants, protected area authorities) include context-sensitive combinations of
participatory approaches to resolve trade-offs and conflicts among objectives, certification
schemes for landscape products, direct payments such agri-environmental schemes and PES,
research on ecological intensification practices, technical outreach and information
campaigns (established but incomplete) {6.3.2}.

9. Feeding the world in a sustainable manner, especially in the context of climate change
and population growth, entails food systems that ensure adaptive capacity, minimize
environmental impacts, eliminate hunger, and contribute to human health and animal
welfare (established but incomplete) {6.3.2.1}. Ensuring the adaptive capacity of food
production incorporates measures that conserve the diversity of genes, varieties, cultivars,
breeds, landraces and species. Essentially, this refers to further improvement and
harmonization of present global mechanisms of genetic material transfers (e.g., the Nagoya
Protocol, the International Treaty on Plant Genetic Resources for Food and Agriculture and
the International Convention for the Protection of New Varieties of Plants) (well established).
Options for the private sector — especially food producers — include expanding and enhancing
sustainable intensification, engaging in ecological intensification and sustainable use of
multi-functional landscapes, increasing focus on climate-resilient agriculture, and improving
food distribution (established but incomplete). Options for governments at the international
and national levels include regulating commodity chains, managing large-scale land
acquisitions, and expanding food market transparency and price stability. Options that
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address and engage other actors in food systems (including the public sector, civil society and
consumers, grassroot movements) include participatory on-farm research, promotion of low-
impact and healthy diets and localization of food systems. Such options could help reduce
food waste, overconsumption, and demand for animal products from unsustainable
production, which could have synergistic benefits for human health (established but
incomplete) {6.3.2.1}.

10. Sustainable forest management can be better achieved through promoting
multifunctional, multi-use, multi-stakeholder and improving community-based
approaches to forest governance and management (well established) {6.3.2.2}. National
and subnational governments can further promote and strengthen community-based
management and governance, including customary institutions and management systems, and
co-management regimes involving indigenous peoples and local communities with due
recognition of their knowledge and rights who manage almost one third of the forests in the
Global South; and improve the conservation and sustainable use of (old-growth) forests
through a combination of measures and practices, including protected and other conservation
areas; sustainable management and reduced impact logging, forest certification, PES and
reducing emissions from deforestation and forest degradation (REDD+); supporting
reforestation and forest restoration; transparent monitoring; and addressing illegal logging
(established but incomplete). International agencies can technically and financially support
governments and other stakeholders in achieving the above, including through effective
implementation of multilateral environmental agreements (MEAS) and other relevant
international agreements (well established). Decision makers at all levels can also improve
forest governance by recognizing different value systems while formulating forest policies
and making management decisions and adopting informed and adaptive decision-making
practices (established but incomplete) {6.2.4.1; 6.3.2.2; 6.3.2.3}.

11. Good governance, stronger societal engagement, better benefit-sharing mechanisms,
increased funding, and improved law enforcement can enhance protected area
management (well established) {6.3.2.3}. Protected areas support nature, deliver NCP and
contribute to good quality life (well established). National governments play a central role in
supporting effective, expanded and ecologically representative networks of well-connected
Protected Areas and other multi-functional conservation areas by developing robust and
inclusive decision-making processes (well established), and managing trade-offs among
societal objectives representing diverse worldviews and multiple values of nature (established
but incomplete). Governance diversity, tailored to the local conditions, includes co-
management schemes, local empowerment, and formal recognition of IPLCs rights over their
territories (well established). Large-scale, proactive landscape planning, including
transboundary conservation planning, helps prioritize land uses that balance nature, NCP and
GQL (well established). Illegal wildlife trade could be addressed through effective
enforcement, including the establishment of a global enforcement agency for CITES,
prioritization of wildlife crime in criminal justice systems, demand reduction measures, and
the implementation of strong measures to combat corruption at all levels (established but
incomplete) {6.3.2.3}.
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12. Managing coastal and near-shore ocean management for sustainable and resilient
futures, in the face of economic pressures and climate change, entails applying policy
mixes, including integrated coastal planning and restoration, designation and expansion
of Marine Protected Areas, control of plastic and other pollution, and reform of fishery
subsidy strategies (established but incomplete) {6.3.3.3}. Marine protected areas (MPAS)
have demonstrated success in both biodiversity conservation and improved local quality of
life when managed effectively. MPAs can be further expanded through larger or more
interconnected protected areas or new protected areas in currently under-represented regions
and key biodiversity areas (established but incomplete) {6.3.3.3.1}. The fishing industry, a
major source of aquatic biodiversity losses, can be supported by positive incentives and
removal of perverse subsidies to change current practices and remove derelict gear that
threatens nature (well established) {6.3.3.3.2}. Improved surveillance and investment in
scientific research are critical Due to major pressures on coasts (including development, land
reclamation and water pollution), implementing marine conservation outside protected areas,
such as integrated coastal planning, is important for biodiversity conservation and sustainable
use (established but incomplete) {6.3.3.3}. Other measures to expand multi-sectoral
cooperation on coastal management include corporate social responsibility measures,
standards for building and construction and eco-labelling (well-established) {6.3.3.3.2,
6.3.3.3.5}. Additional tools could include economic instruments for financing conservation
both non-market and market based, including for example payment for ecosystem services,
biodiversity offset schemes, blue-carbon sequestration, cap-and-trade programs, green bonds
and trust funds and new legal instruments {6.3.3.1.3}.

13. Governance for the oceans and high seas is currently marked by policy
fragmentation leading to nature deterioration (established but incomplete) {6.3.3.1}. To
sustain biodiversity and fisheries in the high seas, existing sectoral regulatory agencies such
as shipping authorities and Regional Fisheries Management Organizations can increase the
pace of mainstreaming nature into their policies (well-established) {6.3.3.2}. Based on the
experience of regional fisheries management organisations, a strong science foundation for
informed governance is essential for effective protection, although costly in terms of human
resources and technology (well established) {6.3.3.2.2}. Cost-effectiveness can be achieved
through sharing and integrating information systems across agencies and sectors (e.g.,
shipping, fishing, mining, and port agencies) and through collaboration between industry,
governments and non-governmental organizations (well-established) {6.3.3.1.1}. New legal
instruments such as the proposed international legally binding instrument under the United
Nations Convention on the Law of the Sea (UNCLOS) on the conservation and sustainable
use of marine biodiversity of areas beyond national jurisdiction could accelerate national
action to provide nature protection, particularly when combined with strengthened regional
cooperation (established but incomplete) {6.3.3.3.1, 6.3.3.1.1}.

14. Inclusive water governance can promote informed decisions, facilitate stronger
interaction between communities and conservation activities, and foster equity among
water users (well established) {6.3.4}. Creating a space for stakeholder engagement and
transparency in water conservation and transboundary water management can help to
minimize environmental, economic and social conflicts as well as risks (well established)
{6.3.4.3, 6.3.4.7}. Integrated freshwater management depends, inter alia, on recognizing the
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functional interdependencies between and among rural landscape management and urban
demands, incorporating a regional view of the water cycle, understanding of conflicting
interests for water uses, and assessing the opportunities for cooperation among users
(established but incomplete) {6.3.4.1, 6.3.4.2, 6.3.4.6}. In the short term, collection and
monitoring of data remains crucial to governments and private actors for water abstraction
and management due to the interconnected nature of surface and groundwater (well
established) {6.3.4.1}. With regard to watershed payment for ecosystem services programs,
their effectiveness and efficiency can be enhanced by acknowledging multiple values in their
design, implementation and evaluation, and setting up impact evaluation systems (established
but incomplete) {6.3.4.4}. National regulatory frameworks, policy guidance, institutional
arrangements, and water quality standards can set benchmarks for better performance and
attract investment to improve water resources and conditions (well established) {6.3.4.5,
6.3.4.6}.

15. Nature-based solutions can be cost-effective for meeting the Sustainable
Development Goals in cities, which are crucial for global sustainability (established but
incomplete) {6.3.5}. Integrated urban planning can play a significant role in reducing the
environmental impacts of cities and the transformation to sustainability (well established)
{6.3.5.1, 6.3.5.3}. Nature-based approaches include safeguarding or retrofitting of green and
blue infrastructure such as green spaces, water, and vegetation and tree cover into existing
urban areas and in new settlements. They can contribute to flood protection, temperature
regulation, urban food production, recreation, cleaning of air and water, treating wastewater
and the provision of energy, locally sourced food and the health benefits of interacting with
nature. They can also enhance urban biodiversity, and they can provide cost effective
solutions for local climate change adaptation and promoting low carbon cities (well
established) {6.3.5.2}. Nature-based solutions and integrated planning also enable improved
access to social services, such as sanitation and housing (well established) {6.3.5.4}.

16. Recognizing pluralistic values and diverse interests are key to mitigating the
impacts, and enabling the sustainable management of energy, mining and
infrastructure (established but incomplete) {6.3.6}. At all levels of governance, it is crucial
to integrate sustainability criteria and internalize the impacts of bioenergy projects on nature
(established but incomplete) {6.3.6.1}. Promoting innovative financing and ensuring
compensation for environmental and social impacts of energy, mining and infrastructure
projects are important measures in the sustainable energy transition and responsible mining
(established but incomplete) {6.3.6.2, 6.3.6.3, 6.3.4.6}. Community-based management and
respect for the rights of Indigenous Peoples and Local Communities to land and water has
emerged as a way to ensure access to clean, reliable and affordable energy (well established)
{6.3.6.4, 6.3.6.5}. Incentive programs and policies can also aim at reducing consumption,
improving energy efficiency, and supporting community-based management and
decentralized sustainable energy production {6.3.6.1,6.3.6.3, 6.3.6.4,6.3.6.5}.

10
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Table 6.1 Main options for decision makers: Instruments that can be included in smart policy mixes

into other
sectors

Decision Instruments that can be included in smart policy mixes within or across issues {Tables 6.3, 6.4, 6.5, 6.6, 6.7, 6.8}
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and
connectivity of
(transboundary)
protected areas

Recognize
management by
IPLC and Other
Effective area-
based
Conservation
Measures

Strengthen
enforcement
and
implementation
of law and
multilateral
environmental
agreements
(MEA) and
address
corruption

Enforce free,
prior and
informed

Mainstream
biodiversity
conservation
and promote
ecosystem
services

Support shared
and integrated
ocean
governance

Promote
stronger
implementation
of fisheries
conservation
measures

Strengthen
integrated
management of
coastal waters

Promote
interlinkage
among
water-
energy-food
systems

Develop
integrated
rights-based
and
participator
y approach
to water
managemen
t

Encourage
stakeholder
engagement

Develop
water-
efficient
agricultural
practices

Promote
and
facilitate
nature-
based
solutions

Implement
sustainable urban
planning,
including
bioregional
planning,
biodiversity-
friendly urban
development,
increasing green
spaces, and
creating space
for urban
agriculture

Implement
nature-based
solutions and
green
infrastructure

Reduce the
impacts of cities
by encouraging
articulated
density;
discouraging car
use and
promoting public
transportation;
developing
energy efficient
building codes;

Develop
sustainable
bioenergy
strategies

Strengthen
and enforce
biodiversity
inclusive
environmen
tal impact
assessment
laws and
guidelines

Strengthen
biodiversity
compensati
on policies
for
developmen
tand
infrastructur
e loss

Address over and
under
consumption
through taxes on
consumption,
product labeling,
discouraging
overbuying,
promotion of
sharing economy

Sustainable
public
procurement

Reduce
unsustainable
production
through taxes on
resource
consumption and
degradation;
promotion of
circular economy
models; capping
of resource
consumption;
applying life
cycle assessment

Reform
derivative and
futures markets
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NGOs

Engage in
transformat
ive
landscape
governance
networks

resources for
agriculture
Manage
large-scale
land
acquisitions

Encourage
dietary
transitions
and food
waste
reduction

implementat
ion of
certification

Support
reforestatio
n and forest
restoration

Address
illegal
logging and
trade in
illegal
timber

Enhance
forest
monitoring

Engage in
improveme
nt of
REDD+ and
PES

consent (FPIC)

and recognize
IPLC rights

Enhance
approaches to
invasive alien
species (I1AS)
management

Develop
participatory
approaches to

restoration and
link restoration

to revitalizing

indigenous and

local
knowledge

Raise level of
financial
support for
conservation

Mainstream
biodiversity
into other
sectors

Engage in
expansion and
improved
management,
functionality
and

Develop
conservation
programs to
raise awareness
on local
ecosystems,

Restrict
groundwate
r abstraction

Organize
awareness
raising
activities

and encouraging
alternative
business models

Enhance access
to urban services,
including
through
sustainable urban
water
management ,
integrated
sustainable solid
waste
management ,
incentive
programs and
participatory
planning

Engage in
sustainable urban
planning

Participate
in
community
led
initiatives

Reform subsidies
by assessing
impacts of all
subsidies policies
and long-term
removal of all
environmentally-
unsound
subsidies

Application of
alternative
measures of
economic
welfare and
Natural Capital
Accounting;
move towards
steady state
economics
paradigm and
degrowth agenda

Develop
initiatives to
discourage
overbuying;
engage in
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Citizens,
communit

y groups,
farmers

Engage in
transformat
ive
landscape
governance
networks

Engage in
expansion
and
enhancement
of sustainable
intensification

Engage in
ecological
intensification
and
sustainable
use of multi-
functional
landscapes

Improve
certification
standards
Change to
sustainable
consumption
(diet,
reducing
waste)

Engage in
localized food
systems

Engage in
expansion
and
enhancement
of sustainable

Engage in
promoting
and
improving
certification

Engage in
addressing
illegal
logging

Engage in
community-
based forest
managemen
t and co-
managemen
t

Change to
sustainable
consumptio
n

connectivity of
(transboundary)
protected areas

Support
management by
IPLC and Other
Effective area-
based
Conservation
Measures

Engage in
addressing
illegal wildlife
trade

Engage in
conservation
efforts

species values
and knowledge

Engage
stakeholders

Contribute to
global
assessments
and participate
in the global
standard setting

Engage in
developing and
monitoring
fishery
certification
schemes

Engage in
policy decision
making,
remedial
actions, and
educational
programs

Engage in
awareness
campaigns to
influence
consumer
behaviour and
consumption

Engage in
nature-
based
solutions

Engage in
developing
and
monitoring
water
quality and
abstraction
related
standards

Participate
in
ecosystem
restoration
activities

Engage in
collaborativ
e initiatives

Promote the
reduction of the
impacts of cities

Engage in
enhancing access
to urban services

Engage in
sustainable urban
planning

Engage in
development and
maintenance of
nature-based
solutions and
green
infrastructure

Change to
sustainable
consumption
(reduced waste,

Engage in
developing
and
monitoring
bioenergy
standards
and
schemes

Actively
engage in
community
led
activities

development of
product labeling

Promote circular
economy

Promote
initiatives for
transformation to
sustainable
economy

Engage in
reduced
consumption
movements and
change towards
sustainable
consumption;
local reuse or
fix-up initiatives

Support
companies with
sustainable
production
models
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IPLC

Engage in
transformat
ive
landscape
governance
networks

intensification

ecological
intensification
and
sustainable
use of multi-
functional
landscapes

Engage in
conservation
of genetic
resources for
agriculture
Engage in
conservation
of genetic
resources for
agriculture

Engage in
community-
based forest
managemen
t and co-
managemen
t

Engage in
forest
monitoring

Engage in
management

Engage in
addressing
illegal wildlife
trade;
sustainable
wildlife
management

Engage in
restoration and
revitalization of
indigenous and
local
knowledge

Engage in
coastal
management
and MPA

Collaborate in
integrated
management of
marine
resources

Support co-
managemen
t regime for
collaborativ
e water
managemen
t

Engage,
where
appropriate,
with
payment for
ecosystem
services or
other local
water
ecosystem
services
provisionin
g schemes

increased public
transport)

Engage in
initiatives to
access to urban
services

Engage in
advocacy
networks for
sustainable cities

Participate
in
formulating
sustainable
bioenergy
strategies

Engage in
the
implementat
ion of Free,
Prior and
Informed
Consent

Engage in
discussions over
values in a
sustainable
ecnomy and
good life
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Donor
agencies

Science
and
education
al
organizati
ons

Support
transformat
ive
landscape
governance
networks

Engage in
transformat
ive
landscape
governance
networks

Support
reduction of
food waste;
localized food
systems;
sustainable
intensification
; ecological
intensification

Engage in
expansion

and
enhancement
of sustainable
intensification
and
ecological
intensification

Engage in

Support
community-
based forest
managemen
tand co-
managemen
t
improveme
nt of
REDD+ and
PES
policies;
improveme
nt and
implementat
ion
certification

initiatives
addressing
illegal
logging;
enhanced
forest
monitoring
Support
reduced
impact
logging

Support
improveme
nt of
certification

Engage in
enhancing

Support
expansion and
improved
management,
functionality
and
connectivity of
(transboundary)
PAs;
management by
IPLC and Other
Effective area-
based
Conservation
Measures

; addressing
illegal wildlife
trade

Raise level of
financial
support for
conservation

Analyze social
and economic
impacts of
restoration

Analyze
conservation
impacts of
Official
Development
Assistance

Support
funding sources
in the High Sea
that ensure
conservation

Ensure funding
promotes
sustainable
fishing
practices

Promote
innovative and
longer term
financing
through market
based
mechanisms

Promote
mainstreaming
climate change
adaptation and
mitigation into
marine and
coastal
governance
regimes

Establish
standards
and
guidelines
that
improve
water
quality and
integrate
social and
environmen
tal

consideratio

ns

Promote
awareness
raising
activities

Support
sustainable urban
planning

Support
initiatives to
enhance access
to urban services

Support
sustainable urban
planning,
development of
nature-based
solutions and
green
infrastructure,
reduction of the
impact of cities
and enhancing

Promote
innovative
financing
for
sustainable
infrastructur
e

Establish
sustainable
bioenergy
guidelines

Promote
awareness
raising
activities

Support
initiatives to
transform to
sustainable
economy

Fund projects on
use of alternative
welfare measures

Support circular
economy; further
include BES in
life cycle
assessment

Research on
environmental
impacts of
futures and
derivatives
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transformatio  forest access to urban Support reform
n food storage monitoring services of models of
and delivery economic growth
systems
Facilitate
conservation
and
sustainable
use of genetic
resources for
agriculture
Corporate | Engage in  Contributeto  Implement  Engage in Engage in CSR  Engage in Engage in Engage in Implement
actors transformat  expansion reduced addressing activities, setting sustainable urban  setting sustainable
ive and impact illegal wildlife  certification water planning sustainable  sourcing
landscape  enhancement  logging trade and best quality and bioenergy practices; design
governance of sustainable practices in abstraction  Develop energy  strategies for sustainability;
networks intensification Engage in Engage in fisheries and related efficient engage in
improveme  restoration aquaculture standards buildings Promote development of
Contributeto  ntand production sustainable  product labeling;
ecological expansion Raise level of methods Engage in Engage in infrastructur  apply life cycle
intensification of forest financial water alternative e practices  assessment ;
certification  support for Mobilise restoration  business models contribute to
Transform conservation conservation schemes Strengthen  circular economy
food storage ~ Address funding for the Engage in biodiversity
and delivery  illegal oceans Promote partnershipsand  compensati ~ Engage in
systems logging and sustainable  other initiatives on policies  corporate social
trade in Take account investment  to enhance responsibility
Improve illegal of ecological in water access to urban Promote
certification timber functionality projects services innovative Engage in reform
standards into coastal financing of models of
infrastructure Invest in for economic growth
Engage in clean and sustainable
conservation environmen infrastructur
of genetic tally sound e
resources for technology
agriculture

17



Unedited draft chapters 31 May 2019

18



Unedited draft chapters 31 May 2019

6.1 Introduction

In recent decades, the extent and scope of societal responses to environmental problems,
including biodiversity decline, have been extensive and diverse. The outcomes, however, have
been mixed across sectors and levels of governance, with limited success in reverting global
trends and in addressing the root causes of degradation. Lessons and opportunities also abound,
amid new challenges and scenarios. This chapter discusses opportunities and challenges for all
decision makers to advance their efforts in meeting, synergistically, internationally agreed goals
for sustainable development, biodiversity conservation, and climate change mitigation and
adaptation. In doing so, the chapter builds on the analysis in the previous chapters, which have
identified direct and indirect drivers of change, evaluated progress or lack of progress in
achieving the Aichi Biodiversity Targets, the Sustainable Development Goals (SDGSs), and
several environmental conventions, and assessed plausible scenarios and possible pathways.
Previous chapters of the present assessment show that, despite progress on various goals and
targets and improvements in environmental indicators in many regions, species diversity,
ecosystems functions and the contributions they provide to society continue to decline, further
reinforcing both environmental and societal problems.

While progress can be made to achieve the Aichi Biodiversity Targets, the CBD 2050 Vision and
the SDGs using current policies, practices and technologies, and within current national and
international governance structures, these are not enough to address current and projected trends.
It has become widely recognized that transformative change is needed to fully realize these
ambitions (CBD/SBSTTA/21/5, 12 October 2017; CBD/SBSTTA/21/2, 15 September 2017). In
fact, the adoption of the SDG shows that the international community has committed itself to
such transformative change: “We are determined to take the bold and transformative steps which
are urgently needed to shift the world on to a sustainable and resilient path” (UNGA, 2015).

Transformative change can be defined as a fundamental, system-wide reorganization across
technological, economic and social factors, including paradigms, goals and values (IPBES,
2018a; IPCC, 2018). Such fundamental, structural change is called for, since current structures
often inhibit sustainable development, and actually represent the indirect drivers of biodiversity
loss (Diaz et al., 2015) (See Section 6.2. below). Transformative change is thus meant to
simultaneously and progressively address these indirect drivers. The character and trajectories of
this transformation will be different in different contexts, with challenges and needs differing,
among others, in developing and developed countries.

Innovative governance arrangements, which can incorporate different approaches, such

as integrative, inclusive, informed and adaptive governance, can enable such transformative
change (see section 6.2). The concept of governance refers to the formal and informal (and
public and private) rules, rule-making systems, and actor-networks at all levels of human society
(from local to global) that are set up to steer societies towards positive outcomes and away from
harmful ones (adapted from Biermann et al., 2010).
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In response to the interconnected challenges of sustainable development, biodiversity
conservation, and climate change identified in previous chapters, this chapter organizes its
analysis on the options for decision makers around sustainability pathways in five domains:
terrestrial landscapes (6.3.2), marine, coastal and fisheries (6.3.3); freshwater (6.3.4); cities
(6.3.5); and energy and infrastructure (6.3.6). Finally, the chapter discusses approaches and
conditions that enable transformation towards sustainable economies (6.4). Each of these major
issues is considered in terms of short- and long-term options, and against possible obstacles for
decision makers to enable transformative change. The chapter distinguishes different decision
makers (see Table 6.2).

Table 6.2: List of decision makers

Decision makers
1 Global and regional (inter-)governmental organizations (UN, MEA secretariats etc.)
2 National, sub-national and local governments
3 Private sector
4 Civil society, including:
e Citizens (households, consumers), community groups, farmers
e NGOs (e.g., environmental, human development, consumer, trade unions)
5 Indigenous Peoples and Local Communities (IPLCs)
Donor agencies (public and private)
7 Science and educational organizations

(ep]

Our analysis of options implemented so far shows that, already in the short-term (before 2030),
all decision makers can contribute to the transformation towards sustainability by applying
existing policy instruments, which need to be enhanced and used together strategically in order
to become transformative — in other words — not only address direct drivers, but especially
indirect drivers. The existing instruments discussed in sections 6.3 and 6.4 can thus be further
enhanced based on the lessons learned from earlier experiences with implementation. In the
long-term (today-2050), transformative change will entail additional measures and governance
approaches to change technological, economic, and social structures within and across nations.

Below, the chapter first discusses transformative change and transformative governance (section
6.2), after which the options for decision makers on the main issues are discussed (section 6.3).
Section 6.4 highlights more generic options for a sustainable economy. The options in sections
6.3 and 6.4 are based on a systematic literature review of existing and emerging governance
instruments and approaches. The review especially highlights lessons relevant to transformative
governance, including cross-sectoral approaches and synergies and trade-offs between different
societal goals, the impact of telecoupling of distant drivers, and lessons learned from
incorporating diverse values, rights-based approaches and equity concerns in decision making
and policy implementation (see section 6.2).
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Due to the scope of the chapter’s coverage and the extent of the literature review supporting it,
the chapter includes a Supplementary Material document. A significant amount of the literature
evidence supporting statements made in the chapter are presented there, thus we encourage the
reader to consult Supplementary Material when cross-references are made in the main chapter.

6.2 Towards transformative governance

As introduced in 6.1, transformative change can be defined as societal change in terms of
technological, economic and social structures. It includes both personal and social transformation
(Otsuki, 2015), and includes shifts in values and beliefs, and patterns of social behavior (Chaffin
etal., 2016).

Transformative change has emerged in the policy discourse and is increasingly seen as both
necessary and inevitable for biodiversity-related issues and sustainable development more
broadly. The Convention on Biodiversity (CBD), European Environment Agency (EEA, 2015),
OECD (OECD, 2015), World Bank (Evans & Davies, 2014), UN (UNEP, 2012), UNESCO
(ISSC/UNESCO, 2013), European Union, national governments and the German Advisory
Council on Global Change (WBGU, 2011), for example, have over the past years launched
reports and policy programs in support of sustainability transformations or transitions. This
attention is based upon the increasing understanding of the persistency of the complex
sustainability challenges we face: in spite of high ambitions, policy commitments, large-scale
investments in innovation and voluntary actions, our economies are still developing along
unsustainable pathways pushing ecological boundaries (Rockstrom et al., 2009; Future Earth,
2014). To escape this path-dependency it is increasingly clear that structural, systemic change is
necessary, and continuing along current trajectories increases the likelihood of disruptions,
shocks and undesired systemic change.

This process of non-linear systemic change in complex societal systems has become the object of
research especially since the late 1990s under the headers of ‘transformation’ (Feola, 2015;
Olsson et al., 2014; Folke et al., 2010; Moore et al., 2014) and ‘transition’ (Geels, 2002; Grin et
al., 2010; Markard et al., 2012; Rotmans et al., 2001; van den Bergh et al., 2011; Turnheim et al.,
2015). While having different disciplinary origins (Holscher et al., 2018), both terms are
increasingly used in a similar way referring to a particular type of change, namely non-linear and
systemic shifts from one dynamic equilibrium to another (Patterson et al., 2016). A range of
different scientific disciplines has studied underlying patterns and mechanisms of such
transformation. Prominent fields of research include resilience, sustainability transition,
innovation studies and social innovation research. While these debates have often remained
rather a-political, a more critical perspective is emerging (see e.g. Blythe et al., 2018; Chaffin et
al., 2016; Lawhon & Murphy, 2012; Meadowcroft, 2009; Scoones et al., 2015) that incorporates
politics, power, legitimacy and equity issues, recognizing that transformations include the
making of “hard choices” by decision makers (Meadowcroft, 2009).
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Governing transformative change, or transformative governance, can be defined as “an approach
to environmental governance that has the capacity to respond to, manage, and trigger regime
shifts in coupled socio-ecological systems at multiple scales” (Chaffin et al., 2016).
Transformative governance is deliberate (Chaffin et al., 2016), and inherently political (Blythe et
al., 2018), since the desired direction of the transformation is negotiated and contested, and
power relations will change because of the transformation (Chaffin et al., 2016). Current vested
interests (including in certain technologies) are thus expected to inhibit, challenge, slow down or
downsize transformative change, among others through “lock-ins” (see e.g., Blythe et al., 2018;
Chaffin et al., 2016; Meadowcroft, 2009). The debate on the related term “transition
management” (Rotmans & Loorbach, 2010) points to the importance of (facilitating) emergent
and co-evolutionary changes in cultures, structures and practices that challenge incumbent
‘regimes’ (Frantzeskaki et al., 2017). This in itself requires forms of governance that
complement more institutionalized, consensus-based and incremental policies by facilitating
transformative actor-networks, back-casting processes, strategic experimentation and reflexive
learning.

Transformative governance often needs a ‘policy’ or ‘governance’ mix aimed at navigating
transformations (Kivimaa & Kern, 2016; Loorbach, 2014; Berkes et al., 2008). In such a mix,
instruments that facilitate the build-up of alternatives, the gradual change of institutional
structures and the managed phase-out of undesirable elements need to be combined, dynamically
based on a systemic understanding of the present transition dynamics (Loorbach et al., 2017).
How this is operationalized depends on the type of organization and level of operation and the
types of (transformative) capacities, instruments and methods available (Wolfram, 2017; Fischer
& Newig, 2016; Patterson et al., 2016). Through co-creative multi-actor processes (Avelino &
Wittmayer, 2015; Brown et al., 2013) of seeking joint understandings of collective transition
contexts and formulating shared desired future directions, different actors can align long-term
agendas and more strategically use and implement short-term actions to guide and direct
emerging transitions towards sustainable futures.

Transformative change thus needs innovative approaches to governance. Such transformative
governance can incorporate different existing approaches, which we group into four domains,
namely integrative, inclusive, informed and adaptive governance. While these approaches have
been extensively practiced and studied separately, their combined contribution to enabling
transformative change has not yet been thoroughly explored.

Transformative governance is: 1) integrative, since the change is related to and influenced by
changes elsewhere (at other scales, locations, on other issues) (see e.g., Chaffin et al., 2016;
Karki, 2017; Reyers et al., 2018; Wagner & Wilhelmer, 2017); 2) informed, based on different
and credible knowledge systems (Blythe et al., 2018; Chaffin et al., 2016; Couvet & Prevot,
2015); 3) adaptive, based on learning, experimentation, reflexivity, monitoring and feedback
(Colloff et al., 2017; Chaffin et al., 2016; Laakso et al., 2017; Meadowcroft, 2009; Otsuki, 2015;
Rijke et al., 2013; Wagner & Wilhelmer, 2017); and finally 4) inclusive since transformative
change per definition includes different types of actors, interests and values, and needs to address
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issues of social justice (Chaffin et al., 2016; Otsuki, 2015; Blythe et al., 2018; Li & Kampmann,
2017; Meadowcroft, 2009; Thomalla et al., 2018; Wolfram, 2016). Below we elaborate on each
of these four approaches to governance (not presented in order of importance).

6.2.1 Integrative governance: addressing policy incoherence

Since the middle of the 20" century, hundreds of multilateral environmental agreements,
governmental policies and (public-) private initiatives have been developed, many of which are
focused on, or relevant for, biodiversity. Moreover, different economic and policy sectors
(including biodiversity conservation, climate change, agriculture, and mining) are often governed
in silos at all levels of governance. This raises questions per level of governance and across
levels of governance on synergies and trade-offs between different societal goals (see e.g.,
Mauerhofer & Essl, 2018). This is especially important for transformative change - the SDG
cannot all be achieved simultaneously if they are not approached in an integrative manner - as
recognized by the UN, which have stated that the goals and their targets are “integrated in
indivisible” (UNGA, 2015).

This fragmentation and complexity of the governance for sustainable development are well
recognized among scholars (see e.g., Alter & Meunier, 2009; Bogdanor, 2005; Rayner et al.,
2010; Tamanaha, 2008; Young, 1996), and policy makers are actively trying to enhance
synergies and address trade-offs. The CBD, for example, promotes mainstreaming of
biodiversity concerns into sectors impacting biodiversity, such as agriculture, forestry, fisheries,
and tourism (UNEP/CBD/COP/13/24).

Integrative governance, defined and the theories and practices focused on the relationships
between governance instruments or systems (Visseren-Hamakers, 2015; 2018), addresses these
challenges of incoherence in sustainability governance. The literature suggests various options
for integrative governance, including:

- Integrated management (Born & Sonzogni, 1995), landscape governance and approaches
(Buizer et al., 2015; Gorg, 2007; Sayer et al., 2013), the nexus approach (Benson et al., 2015;
Rasul & Sharma, 2016), multilevel governance (Hooghe & Marks, 2003; Marks et al., 1996),
and telecoupling (Liu et al., 2013), which bring together (or highlight the relationships
between) different sectors, policies or levels of governance in trying to enhance coherence;

- (Environmental) policy integration (Jordan & Lenschow, 2010; Persson & Runhaar, 2018)
and mainstreaming (Karlsson-Vinkhuyzen et al., 2017; Kok and de Coninck, 2007), which
aim to strengthen attention for environmental issues in other sectors;

- Interaction management (Oberthir, 2016), metagovernance, and orchestration (Abbott &
Snidal, 2010; Kooiman & Jentoft, 2009), which aim to improve the relationships between
(groups of) governance instruments; and

- Smart regulation and policy mixes (Gunningham and Grabosky, 1998; Mees et al., 2014),
which combine different instruments to be more effective together.
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Additional concepts used to discuss and study integrative governance include interorganizational
relations (see e.g., Schmidt & Kochan, 1977), legal pluralism (Griffiths 1986; Merry, 1988),
polycentric governance (Ostrom, 2010), regime complexity and fragmentation (Biermann et al.,
2009; Fischer-Lescano & Teubner, 2003), coordination (Peters, 1998), coherence (Jones, 2002),
institutional interplay or interaction (Oberthir and Gehring, 2006), governance architectures and
systems (Biermann et al., 2009), regime complexes (Abbott, 2012; Raustiala & Victor, 2004),
and governance of complex systems (Young, 2017) (see Visseren-Hamakers, 2015, 2018). See
Box 6.1 for an example of Integrative Governance.

Box 6.1. Example of Integrative Governance - CCAMLR

The Commission on the Conservation of Antarctic Marine Living Resources (CCAMLR)
manages the currently active fisheries in the Antarctic Treaty System area (Patagonian toothfish
(Dissostichus eleginoides), Antarctic toothfish (Dissostichus mawsoni), mackerel icefish
(Champsocephalus gunnari) and Antarctic krill (Euphausia superba)). The commission
exemplifies integrative governance since it uses a precautionary ecosystem-based approach that
considers not just the commercial fish species but also the wider ecosystem, and because its
management objectives balance conservation goals with the rational use of living resources,
while safeguarding ecological relationships. It does so by using clear decision rules to agree on
catch limits in each fishery. It also relies on detailed data from the fisheries and fishery surveys,
and the CCAMLR Scheme of International Scientific Observation to monitor CCAMLR
fisheries and to forecast fishery closures. Members implement compliance systems that include
vessel licensing, satellite monitoring of vessel movements and transshipments, together with
measures to specifically address the threat of illegal, unregulated and unreported (IUU) fishing.
The CCAMLR conservation measures are generally seen to be efficiently implemented and
represent a leading example of an agreement between over 50 States that has been effective in
conserving the living resources of a significant part of the world’s ocean.

6.2.2 Informed governance: based on legitimate and credible knowledge

Traditionally, biodiversity governance has relied on natural science tools including red lists,
monitoring and indicator frameworks, and models and scenarios to characterize, assess and
project ecological values such as productivity, species diversity, or threatenedness. In addition,
multidisciplinary tools containing knowledge and information about ecosystems, social systems,
and economics, such as cost-benefit analysis, sustainability indicators, or integrated assessments
are widely used and considered valuable for their ability to offer an integrated perspective (Ness
et al., 2007). Increasingly, these information tools and systems focus on the measurement,
modeling and assessment of natural capital and ecosystem services (Turnhout et al., 2013;
McElwee, 2017).

These information tools and systems have several challenges and limitations. These include
technical challenges such as standardization, data quality and availability, and interoperability
and commensurability of data (Bohringer & Jochem, 2007; Kumar Singh et al., 2009). More
important is that they are mostly not fit for purpose to inform transformative governance. One
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reason is that they often focus exclusively on environmental dimensions and are insufficiently
inclusive of diverse values (Turnhout et al., 2013; 2018; Gupta et al., 2012; Elgert, 2010). For
example, biodiversity and ecosystem services models and assessments often use causal and
mechanistic frameworks, such as the DPSIR (Drivers, Pressures, States, Impacts, Responses)
approach, which are limited in their ability to account for both complex causal pathways and
societal factors such as institutions and values affecting them (Svarstadt et al., 2008; Breslow,
2015). Equally, the usefulness of indicator and monitoring systems is hindered by their technical
and specialized nature and by the way in which they prioritize specific values over others
(Turnhout, 2009; Merry, 2011).

Transformative governance calls for expanding existing information systems and tools to include
indicators and parameters to assess the integrative, informed, adaptive and inclusive nature of
governance processes, policies and interventions as well as their intended and unintended effects
on Nature, NCP and GQL. An interesting initiative in this respect is Conservation Evidence,
which aims to improve conservation practice by collating, reviewing, assessing and summarizing
all available evidence on the effectiveness of conservation interventions (Sutherland et al., 2004,
2014, 2017). Itis conceived to be a free, open-access and authoritative resource designed to
support informed decisions about how to maintain and restore global biodiversity, thereby
combatting the phenomenon of evidence complacency, where evidence is not used in
conservation decision-making (Dicks et al., 2014; Cook et al., 2017; Sutherland & Wordley,
2017).

Informing transformative governance also requires reconsideration of the relationship between
knowledge and decision-making. Scientific expertise is not in all cases required for effective and
legitimate action, and the relationship between knowledge and decision-making is not
straightforward or self-evident (Dessai et al., 2009; Kolinjivadi et al., 2017; Wesselink et al.,
2013. Dilling and Lemos, 2011, Sutherland et al., 2004; Matzek et al., 2014; Pullin et al., 2014).
This means that existing information systems and tools will need to be adapted to produce
knowledge that is inclusive of multiple values and forms of scientific and non-scientific
knowledge, including indigenous and local knowledge (ILK), and that is credible, legitimate and
salient for all relevant stake- and knowledge-holders (Cash et al., 2003; Robertson & Hull, 2001;
Mauser et al., 2013; Sterling et al., 2017).

A crucial element in the production of legitimate and credible information is the facilitation of
dialogue and learning (Lemos & Moorehouse, 2005; Breslow, 2015; Kok et al., 2017; Peterson et
al., 2003; Turnhout et al., 2007; Voinov & Bousquet, 2010). Literature on transdisciplinarity and
coproduction offers a variety of tools and methods that can be used by governments, NGOs but
also in bottom-up processes, to organize processes of participatory knowledge production that
are able to bridge practical, scientific and technical knowledge, as well as ILK (Tengo et al.,
2014, 2017; Clark et al., 2016). Experiences with participatory modeling and scenario planning
have shown amongst others that participants were better able to grapple with complexity and
uncertainty and that scenarios developed on the basis of input from stakeholders were helpful in
identifying different interests and facilitated communication between stakeholders and
governments (De Bruin et al., 2017; Tress & Tress, 2003; Whyte et al., 2014). Similarly,
participatory — or citizen science - approaches involving stakeholders in the selection and
monitoring of indicators can not just contribute to the availability of relevant data, but also to
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engagement with nature and enhanced decision-making (Fraser et al., 2006; Danielsen et al.,
2014). An interesting example has come from the availability of real-time satellite data, which
are used by initiatives like Global Forest Watch to support national and sub-national
governments, civil society and the private sector to engage in forest monitoring and conservation
(FAO, 2015; GFW, 2017; Nepstad et al., 2014; Assuncéo et al., 2015).

However, the application of these inclusive and participatory approaches so far is limited (Brandt
et al., 2013), and their ability to produce positive outcomes for problem solving and stakeholder
empowerment depends on the presence of an enabling institutional context (Armitage et al.,
2011) which is able to effectively address unequal power relations between stake- and
knowledge-holders (Nadasdy, 2003; Dilling & Lemaos, 2011).

6.2.3 Adaptive governance to enable learning

Transformative change is in essence adaptive — it represents a learning process that needs regular
opportunities for reflection on to what extent and how progress is being made, the main
bottlenecks, and the best ways forward. Adaptive governance is a result of continuously learning
about and adjusting responses to uncertainty, social conflicts and complexity in socio-ecological
systems (Chaffin et al., 2014; Dietz et al., 2003; Walker et al., 2004; Folke et al., 2005; Folke,
2006; Karpouzoglou et al., 2016).

Adaptive governance includes policy processes that highlight uncertainties, developing and
evaluating different hypotheses around a set of outcomes and structuring actions to evaluate
these ideas (Berkes et al., 2003; Paul-Wost, 2009). Adaptive governance also focuses on
enhancing the resilience of socio-ecological systems by increasing their capacity to adapt, and by
recognizing the importance of learning in coping with change and uncertainty (Evans, 2012).
Studies on adaptive governance advocate for an experimental approach to governing such as
creating institutions that can experiment with different solutions and make adjustments in the
process (Holling, 2004).

There are various challenges stated in the literature that can be seen as problematic in engaging
with an adaptive governance paradigm. According to Gunderson (1999) these are inflexible
social systems, ecological systems that lack resilience, and technological incapacity to design
experimental and innovative approaches. Also, the question of scale is essential in adaptive
governance mechanisms. The scale for adaptive governance responses needs to be adapted to the
social and ecological nature of the problem with sufficient response flexibility within and
between political boundaries (Cosens, 2010, 2013; Huitema et al., 2009; Termeer et al., 2010).

Adaptive management, through monitoring and feedback, is widely recognized as a management
approach to ensure effective conservation (Walters, 1986). Several studies confirm the benefits
of adaptive management and “learning through doing” (Kenward et al., 2011; CBD, 2004; Bern
Convention, 2007), and adaptive management has been applied in the ecosystem approach in
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order to deal with the complex and dynamic nature of ecosystems and the absence of complete
knowledge or understanding of their functioning (CBD, 2017). According to Lebel et al. (2006),
adaptability is determined by two factors: (1) the absolute and relative forms of social, human,
natural, manufactured, and financial capital, and (2) the system of institutions and governance. In
order to enable a capacity to adapt, it is crucial to build trust and shared understanding between
diverse stakeholders to motivate co-learning and adaptation. Accordingly, deliberation and
polycentric governance are offered as tools for enabling adaptive governance.

Dietz et al. (2003) propose a general list of criteria necessary for adaptive governance: inclusive
dialogue between resource users (analytic deliberation); complex, redundant, layered institutions
(nesting); mixed institutional types (e.g., market- and state-based); and institutional designs that
facilitate experimentation, learning, and preparation for change. See Box 6.2 for an example of
adaptive governance.

Box 6.2. Example of Adaptive Governance - Urban green spaces and urban agriculture:

Uses of vacant lots in urban areas are increasingly recognized as important sites for enhancing
provisioning of nature’s contributions, such as water provisioning or climate regulation, and can
also be used for food provisioning through urban agriculture. Adaptive governance principles
have been realized in several “land bank” systems in the USA, such as in Cleveland, which join
public and private organizations to purchase or reclaim parcels and then manage them adaptively
for multiple objectives. Such strategies include plans to increase connectivity between lots and
incorporate community involvement in lot management (Green et al., 2016).

6.2.4 Inclusive governance: ensuring equity and participation

Inclusive governance refers to governing mechanisms that enable participation of different
stakeholders, including communities, in decision-making processes. It is argued that inclusive
governance improves the quality of decisions and secures legitimacy for the decisions that are
taken. Reform of decision-making processes is also necessary to enhance accountability and
legitimacy (Keohane, 2003; Bernstein, 2005; Biermann & Gupta, 2011; Evans, 2012).

Participatory mechanisms that introduce dialogue and negotiation can be used to discover
varying and potentially competing values and knowledge systems and identify options for more
equitable decisions and implementation of these decisions, and enable learning (see e.g. Innes
and Booher, 1999). However, power asymmetries can also affect the manners in which values
and knowledge systems are represented in such participatory platforms. Policymaking processes
have often inadequately addressed minority groups or the interests and values of people who are
actually or potentially affected, directly or indirectly. Procedural equity deals with power
asymmetries that affect whose voice is heard and who has a say in access and control of nature
(McDermott et al., 2013).

Deliberative processes are widely recognized by practitioners as useful in many contexts,
including urban planning, healthcare and water governance (Andersson & Ostrom, 2008; Neef,
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2009; Parkins & Mitchell, 2005). Deliberative approaches are based on the assumption that
competing interests and values can only be discovered, constructed and reflected in a dialogue
with others (Rhodes, 1997; Dryzek, 2000; Kenter, 2016). Examples of deliberative institutions
are citizen juries, consensus conferences and focus groups (Pelletier et al., 1999; Smith, 2003;
Lienhoop, 2015). Deliberative approaches are mostly applied at the local level, but can also be
used at other levels of governance Deliberative valuation can also capture the interests of future
generations (Soma & Vatn, 2010; Stagl, 2006; Sagoff, 1998).

Deliberation is considered to be an integrating and bridging approach to valuation (Pascual et al.,
2017). Howarth and Wilson (2006) also describe the ways in which deliberative monetary
valuation could contribute to social fairness. However, after deliberation it will nevertheless be
essential that results be articulated in a metric that is comparable with conventional ecosystem
service valuation techniques such as the contingent valuation method (Wilson & Howarth, 2002).

Inclusive governance to enhance transformative change thus needs to consider the importance of
including diverse value systems, rights-holders, genders and IPLCs. These are discussed in more
detail below (see Box. 6.3 for an example of inclusive governance).

6.2.4.1 Value Systems

Decisions — made at the individual or institutional level and at different scales — are necessarily
embedded in a given value system, historically rooted in the socio-cultural context and power
relations; yet, such value systems may not be explicitly reflected upon (Barton et al., 2018;
Berbés-Blazquez et al., 2016). Depending on whether a unidimensional or a more diverse (value
pluralism) lens is applied by the decision maker, policy objectives, as well as policy instruments
will be determined differently through formal and informal institutions (Pascual et al., 2017; also
see Chapter 1). Legal, economic and socio-cultural instruments currently regulating the use of
nature and its contributions usually fail to address plural and multiple values of nature, instead
they focus on unidimensional values (Chan et al., 2016; Kolinjivadi et al., 2017; Tallis et al.,
2014; Spangenberg & Settele, 2016) (See Supplementary Materials 6.1.1 for a discussion on
market-based instruments). Additionally, they often have unintended consequences, such as
motivational crowding® (Rode et al., 2015; Vatn, 2010; Vatn et al., 2014), trade-offs and
conflicts (Kovacs et al., 2015; Turkelboom et al., 2018, Whittaker et al., 2018), or impacts on
justice and power relations (Berbés-Blazquez et al., 2016; Pascual & Howe, 2018; Sikor, 2014).
Being transparent about underlying value systems and accommodating plural values and
knowledge forms in decision-making widens collaboration and creates more inclusive
institutional arrangements (Ainscough et al., 2018; O’Neill & Spash, 2000). However, decision
making in this context might be technically challenging (Dendoncker et al., 2018; Phelps et al.,

! Motivational crowding means that the intended motivational impact of an incentive interacts and often changes the
internal / intrinsic motivations of actors. Crowding-in means that an external incentive strenghtens intrinsic
motivations, while crowding-out means that the incentive decreases intrinsic motivations to protect biodiversity
(Rode et al. 2015; Vatn et al. 2014).
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2017; Primmer et al., 2018), because value articulation needs to be equitable; conflicts often
emerge between stakeholders holding different values; and plural and incommensurable values
are difficult to operationalize in decision making (e.g., include in accounting), among others.

6.2.4.2 Rights-based approaches

Rights-based approaches, at the substantive and procedural level, are multifaceted, and crucial to
various aspects of governance including inclusive (e.g., participation rights) and informed (e.g.,
information rights) governance. In order to promote GQL, national laws and policies integrate
the substantive right to a healthy environment, life, water, food, standard of living, and health
(Knox, 2013, 2017; Draft Framework Principles on Human Rights and the Environment, 2018).
Regional and national laws and policies also integrate procedural rights to information and
participation in decision-making (Aarhus Convention, 1998; Escazi Agreement, 2018; Knox,
2013, 2017).

In addition, strong land and sea rights, including ownership and use rights, can promote local
empowerment, reduce tensions between the authorities and resource users, and can be
successfully integrated in community management of forests, use of non-timber forest products,
communal grazing lands and subsistence fisheries (Oxfam et al., 2016; FAO, 2012; Ring et al.,
2018; Acosta et al., 2018; Stringer et al., 2018). Granting land and sea rights to IPLCs is also a
critical means for connecting IPLCs with environmental protection policies, including economic
instruments such as carbon offsets, REDD+, PES and micro-credits (Gray et al., 2008; de
Koning et al., 2011; van Dam, 2011; McElwee, 2012; Larson et al., 2013; Duchelle et al., 2014;
Sunderlin et al., 2014). As for customary rights, examples confirm that if competing interests
between state and customary systems are adequately balanced, policy measures incorporating
customary rights are likely to protect traditional values and ILK, respect local power structures
and institutions of IPLC, and contribute to biodiversity conservation (Acosta et al., 2018;
Willemen et al., 2018). Animal rights are an example of non-anthropocentric development that
recognizes intrinsic values of animals and the (ecological) interdependence of humans and
animals (Birnie et al., 2009; Kymlicka & Donaldson, 2011). Rights of Nature refers to the
entitlement of nature with rights as a collective subject of interest, acknowledging its intrinsic
values (Rlhs & Jones, 2016; Gordon, 2017; Kotzé & Calzadilla, 2017; Rogers & Maloney,
2017). Policy options for the recognition of such rights often imply the articulation of a co-
management regime (e.g., Whanganui River, New Zealand; Strack, 2017), and have been
codified in national constitutions (e.g., Ecuador; Kauffman & Martin, 2017), national legislation
(e.g., Bolivian Law of Mother Earth; Pacheco, 2014) and in local policies (e.g., United States;
Sheehan, 2015). Also see Supplementary Materials section 6.1.2.

6.2.4.3 Gender

Gender literacy, women’s empowerment, financial support, gender responsive approaches and
integrating gender into nature conservation solutions are crucial to reinforce links between
gender and biodiversity, achieve biodiversity objectives, and SDG 5 (gender equality) (CBD
SBI/2/2 Add.3 (2018); IUCN, 2017). Lack of gender sensitive funding mechanisms and
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structural inequality hinder gender mainstreaming at the national and local level (Sweetman,
2015; UNEP, 2016). While gender rights acknowledge the interdependence between gender,
biodiversity conservation and sustainable use of resources (CBD Gender Plan of Action, 2008;
Aichi Target 14, 17 and 20), poverty, religious and cultural practices (e.g., when gender
disparities are entrenched in cultural and religious beliefs), and unequal social, economic and
institutional structures are some of the key obstacles women encounter (CBD/IUCN, 2008; FAO,
2013; UNEP, 2016). The fundamental role women play in, among others, agriculture, forestry,
fisheries, tourism, water management, wildlife management, and nature conservation and
management underpin the need for effective participation in decision making (Jenkins, 2017;
Howard, 2015). To mainstream gender considerations, governments can take actions in policy
(e.g., mainstream gender into NBSAPS), organizational (e.g., giving women collective and
individual voice, gender equality training and awareness-raising among decision makers, and
gender responsive budgets), delivery (e.g., participatory mechanisms, capacity development and
empowerment to enable effective participation), and constituency (e.g., ensure consistency with
relevant conventions) spheres (CBD Decision XI1/7 (2014).

6.2.4.4 IPLCand ILK

Inclusive governance requires robust participatory mechanisms supporting the inclusion of IPLC
in policies and planning decision affecting them and the environment at large (Bray et al., 2008,
2012; Ojha et al., 2009; Kerekes & Williamson, 2010; Kothari et al., 2012, 2013; Mooney &
Tan, 2012; Buntaine et al., 2015). As discussed in chapter 2, IPLCs hold territorial rights and/or
manage a substantial proportion of the world’s conserved nature, freshwater systems, and coastal
zones, providing contributions to society at large (Maffi, 2005; Gorenflo et al., 2012; Renwick et
al., 2017; Garnett et al., 2018). There is well-established evidence that IPLCs can develop
complex, sophisticated, innovative and robust institutional arrangements and management
systems for successfully governing the management of watersheds, coastal fisheries, forests and
grasslands and a variety of biodiversity-rich landscapes around the world (Ostrom, 1990; Berkes,
1999; Agrawal, 2001; Colding & Folke, 2001; Lu, 2001; Toledo, 2001; Gadgil et al., 2003;
Bodin & Crona, 2008; Pacheco, 2008; Waylen et al., 2010; Basurto et al., 2013; Stevens et al.,
2014; Fernandez-Llamazares et al., 2016) to govern their land- and seascapes in ways that align
with biodiversity conservation (ICC, 2008, 2010; Stevens et al., 2014; Ens et al., 2015, 2016;
Trauernicht et al., 2015; Blackman et al., 2017; Schleicher et al., 2017; Vierros, 2017).

The inclusion of IPLCs in governance can be enhanced through processes of knowledge
coproduction at local, national and global scales (Brondizio & Le Tourneau, 2015; Sterling et al.,
2017; Wehi & Lord, 2017, Turnhout et al., 2012; Tengo et al., 2014, 2017; FPP & CBD, 2016;
see also 6.2.2 and Chapter 1). Such enhanced participation has been shown to improve dialogue
and advance the legitimacy of decisions and the recognition of the value and rights of IPLCs
(Schroeder, 2010; Redpath et al., 2013; Brugnach et al., 2014; Wallbott, 2014, Brodt, 1999;
Young & Lipton, 2006; Berkes, 2009; Davies et al., 2013; Robinson et al., 2014; Stevens et al.,
2014; Gavin et al., 2015; Alexander et al., 2016; Berdej & Armitage, 2016, Ostrom, 1990;
Gibson et al., 2005; Hayes, 2006, 2010; Chhatre & Agrawal, 2008, 2009; Waylen et al., 2010;
Porter-Bolland et al., 2012; Reyes-Garcia et al., 2012; Gavin et al., 2015; Martin et al., 2016).
However, long-term capacity development, empowerment and continued funding support are
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critical conditions to ensure IPLCs involvement in biodiversity conservation, including
specifically women, youth and non-Indigenous communities (Brooks et al., 2009; Ricketts et al.,
2010; Eallin, 2015; Escott et al., 2015; Reid et al., 2016; Reo et al., 2017).

There are many tools available to set up such inclusive and participatory mechanisms (Green et
al., 2015; Pert et al., 2015; Brondizio & Le Tourneau, 2016; Schreckenberg et al., 2016;
Fernandez-Llamazares & Cabeza, 2017; Zafra-Calvo et al., 2017), including IPLC-led codes of
ethical conduct in conservation (e.g., Akwe: Kon Guidelines and The Tkarihwaié:ri Code of
Ethical Conduct; CBD, 2004, 2011), the Free, Prior and Informed Consent principle (Carifio,
2005; Doyle, 2015; Herrmann & Martin, 2016; Maclnnes et al., 2017; UNDRIP, 2007), and tools
for dialogue such as the Whakatane Mechanism (Freudenthal et al., 2012; Sayer et al., 2017), as
well as legal approaches that draw inspiration from ILK and customary institutions (Archer,
2013; Hutchinson, 2014; Akchurin, 2015; Humphreys, 2015; Strack, 2017; also see rights-based
approaches above). In this vein, the laws promoting the Rights of Nature (e.g., Bolivia, Ecuador,
India, New Zealand) have been, in most cases, heavily influenced by IPLC philosophies placing
nature at the center of all life (Akchurin, 2015; Diaz et al., 2015; Borras, 2016; Archer, 2013,;
Hutchinson, 2014; Strack, 2017; Kothari & Bajpai, 2017). Moreover, securing connection to
place and granting land- and sea tenure rights to IPLCs are also a critical means to ensure IPLC
participation in environmental governance and key enabling factors to IPLC well-being (Gray et
al., 2008; de Koning et al., 2011; van Dam, 2011; McElwee, 2012; Larson et al., 2013; Sunderlin
et al., 2014; Sterling et al., 2017). Finally, global policy arenas such as IPBES and the CBD can
facilitate knowledge co-production for enhanced environmental governance (Turnhout et al.,
2012; Tengo et al., 2014, 2017; FPP & CBD, 2016). Figure 6.1 outlines several public policies
that can facilitate IPLC inclusion in transformative governance. Also see Supplementary
Materials section 6.1.3 for background material on IPLC and ILK, and Box 6.3 for an example of
inclusive governance.

Box 6.3: Example of inclusive Governance - The Arctic Council

The interconnected and complex challenges faced by the Arctic have been argued to be better
addressed through transformative governance, including stronger transboundary cooperation
and globally-coordinated policy responses (Aksenov et al., 2014; Chapin et al., 2015;
Sommerkorn & Nilsson, 2015; Nilsson & Koivurova, 2016; Armitage et al., 2017; Edwards
& Evans, 2017; van Pelt et al., 2017; Burgass et al., 2018). As one of the fastest changing
regions on Earth (ACIA, 2004; Wassmann et al., 2011; Cowtan & Way, 2014), the Arctic is
facing vast social-ecological challenges that have required all levels of governance —
particularly the Arctic Council- to constantly adjust their modes of operation, ensuring a
governance system that is transformative, flexible across issues and sectors, and adaptable
over time (Axworthy et al., 2012; Young, 2012; Chapin et al., 2015; Ford et al., 2015). The
Arctic Council (AC), established in 1996, is an intergovernmental forum promoting
cooperation, coordination and interaction among the Arctic States, Arctic Indigenous
communities and other Arctic inhabitants on common Arctic issues, with an overall focus on
encouraging transformative change towards sustainability (Young, 2012; Bloom, 1999;
Axworthy et al., 2012; Nilsson & Meek, 2016). Inclusiveness is an important principle for the
AC and is best reflected by the unique formal status accorded to Arctic Indigenous Peoples as
Permanent Participants, sitting at the table alongside State representatives (Bloom, 1999;
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Young, 2005). The AC has advanced the inclusion of Indigenous knowledge and expertise in
AC assessment reports by placing Indigenous representatives in the steering committees of
the different constituencies, task forces and working groups of AC (Kankaanpaa & Young
,2012) and has catalysed Indigenous Peoples’ participation in international policymaking
more generally (Koivurova & Heinamaki, 2006). The AC has however also been criticized
for continuing to rely on fixed governance fundaments (e.g., soft law nature, ad-hoc

funding; Koivurova, 2009) and for failing to offer the kinds of firm institutional, financial and
regulatory frameworks that are considered necessary (Berkman & Young, 2006; Greenpeace,
2014; Hussey et al., 2016; Edwards & Evans, 2017; Harris et al., 2018). (See for more details
Supplementary Materials section 6.1.4).
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Figure 6.1 | Suite of policy opportunities and actions to better integrate Indigenous Peoples and
Local Communities in transformative governance for sustainability. Design adapted from

Strassburg et al. (2017).

Strengthen
participation in
land/sea use
planning

Expand access to
culturally-appropriate
services

Co-management
approaches, Whakatane
Mechanism, Sustainable

Wildlife Management,
Social and Environmental
Impact Assessment, etc.




Unedited draft chapters 31 May 2019

6.3 Transformative change in and across issues, goals and sectors
6.3.1 Introduction

As discussed in the above, the SDG are integrated and indivisible. Therefore, action on one SDG
may (positively or negatively) affect progress on other SDG, and the implementation of different
targets under a SDG are mutually dependent. Moreover, biodiversity is at the core of many of
these complex interdependencies. To the global North and South, the comprehensive
implementation of the goals offers major and different challenges to achieve sustainability in the
environmental, social, and economic spheres.

Furthermore, as previous chapters have discussed, climate change is exacerbating and
reinforcing other drivers of biodiversity loss and environmental degradation, such as habitat loss
and degradation, agricultural expansion, unsustainable utilization, invasive alien species and
pollution (particularly in marine and freshwater ecosystems; see Chapter 2.1). Various
manifestations of climate change such as drought, extreme weather fluctuations, flooding,
extreme heat and cold, storms, conditions for accidental fire, ocean water warming and
acidification, and rising sea levels, are hindering our ability to meet the Aichi Biodiversity
Targets and the SDG.

In this context, the aim of this section is to review both short-term (today-2030) and long-term
(today-2050) options available to different decision makers (Table 6.2) to achieve the SDG on
major biodiversity-related issues and policy domains, including terrestrial landscapes (6.3.2);
marine, coastal and fisheries (6.3.3); freshwater (6.3.4); cities (6.3.5); and energy, mining and
infrastructure (6.3.6). The overview table in each section summarizes the options that policy
makers can include in policy mixes to together address the indirect drivers. The tables include
the short- and long-term options, the main problems expected in their implementation, the main
decision maker(s) involved, the main levels of governance involved (from the global to the
local), and the main targeted indirect driver(s). Some of the common threads emerging from the
synthesis below are the following:

First, integrated approaches within a SDG (various targets within one SDG) or among SDG
(e.g., the water-food-energy-infrastructure nexus) offer opportunities to foster policy coherence,
minimise unforeseen externalities and reduce potential conflict or tensions between different
objectives or policies. Current approaches include integrated water resources management,
integrated spatial planning, integrated landscape approaches, integrated coastal management, and
bioregional scales for energy. In addition, policy mixes play a crucial role to address externalities
and incorporate diverse values.

Second, data gathering, monitoring and reporting enable decision makers to understand the
function and inter-related dynamics of nature, its contributions, and quality of life. Different
types of assessment and analytical tools (e.g., cost benefit analysis, life cycle analysis,
environmental impact assessment, strategic impact assessment, and participatory assessment)
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synthesize different types of knowledge, including indigenous and local knowledge. In addition,
telecoupled information flows have the potential to contribute to monitoring, surveillance and
control. Examples of these options are zero-deforestation pledges, certification schemes for key
commodities or biofuel, and the use of satellite surveillance of at-sea fishing operations.

Third, collaborative efforts such as partnerships and other multi-stakeholder approaches among
state, market and civil society actors can contribute towards achieving sustainability on all major
issues discussed here. In addition, the development of robust, evidence-based, participatory and
inclusive decision-making processes optimizes the participation of IPLCs and marginalized
social groups (e.g., urban slum dwellers) in environmental governance. Enhanced participation
and leadership of IPLCs in environmental processes can advance the recognition of the social,
spiritual and customary values of IPLC in environmental management decisions and influence
the outcome, thereby enhancing their legitimacy.

Fourth, it is acknowledged that the effectiveness of policy instruments is context specific, and
the implementation of different policy options needs to be adaptive. Moreover, the effectiveness
of various policy instruments is not yet well understood and further research on the effectiveness
of different policy options, separately and in combination, is necessary to achieve transformative
change.
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6.3.2 Integrated Approaches for Sustainable Landscapes

Landscapes are the geographical space where socio-ecological systems are shaped and develop.
They are the most important source of food, water, materials and bio-energy, and provide space
and quality for human habitation. Hence, landscapes are also the space where multiple land uses
and values converge. Historically, landscapes have been governed by policies and decisions from
different sectors and governance levels, i.e. agriculture, rural development, water, forestry,
infrastructure, energy and urban planning, acting often independently without taking due
consideration of the interdependencies and trade-offs among different societal objectives that
often arise in landscapes.

This disarticulation of multiple objectives has been the cause of the large environmental, health
and biodiversity loss challenges today, including the conversion and fragmentation of species
habitats, one of, and in some regions the main driver of global biodiversity loss (Barnosky et al.,
2011; Ceballos et al., 2015; Pimm et al., 2014, Chapter 3 section 3.2.1), the levels of
mechanization and resource inputs leading to landscape and biological homogenization
(Newnbold et al., 2015; Pepper et al., 2017), the lack of adequate attention for the protection of
genetic resources of crops, trees, their wild relatives, and livestock (Collette et al., 2015), the
skewed representation of biodiversity in protected areas (Butchard et al., 2012, 2015), and the
loss of the capacity of soils, cropland and forested areas to maintain ecosystem services
(Vitousek et al., 1997; Schiefer et al., 2016, Fornara et al., 2008), including natural pest control
and pollination. These challenges are associated with depletion, eutrophication and pollution of
water, health problems related to undernourishment and simplified diets (United Nations, 2015),
increased costs and risks in food and forestry production due to the introduction of invasive alien
species (IAS), and the contribution of landscapes to greenhouse gas (GHG) emissions (FAO &
ITPS, 2015, Supplementary Materials 6.2.1).

One unresolved question is how to shape landscapes that fulfil current and future needs of food
and materials production, without the negative impacts on nature and society listed above.
“Land-sparing” and “land-sharing” represent two extreme models about how landscapes can be
shaped and refer to the degree of compatibility between different land-use intensities, the
conservation of biodiversity and generation of ecosystem services within a landscape (Balmford
et al., 2005; Fischer et al., 2008; Phalan et al., 2011, 2016, see also Supplementary Materials
6.2.1). This simplified dichotomy (“land sparing” vs. “land sharing”) limits future possibilities
(Chapter 5 section 5.3.2.1). There is increasing consensus in that visions of sustainable land-use
systems will lie in between these contrasting models, by considering the specific social,
economic, ecological and technological context (Fischer et al., 2008; Tscharntke et al., 2012;
Chapter 5 section 5.3.2.1). A landscape-focused participatory approach to policy design and
implementation is an option to better address dilemmas about land-use allocation and intensity of
use.

This section analyses the evidence on the effectiveness of policy options that could be used by
different decision makers to promote the transition to sustainable landscapes. To contribute to
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transformative change, options for sustainable agriculture and forest management and
conservation would need to be approached with policy mixes (as discussed in 6.2.1 above on
integrative govenance): ““...a combination of policy instruments that (evolves to) influence the
quantity and quality of biodiversity conservation and ecosystem service provision in public and
private sectors” (Ring & Schroter-Schlaack, 2011). These mixes can include policy instruments
beyond the landscape, for instance to regulate the distance drivers of change (i.e., telecouplings)
(see section Regulating commodity chains, below), including the effect of distant consumption
patterns (see section on Encouraging dietary transitions and alternate consumption, below).

A policy mix approach is motivated because even in simple settings, no single policy instrument
IS superior across all evaluation criteria (including effectiveness, cost-minimization, equity)
(Vatn, 2010), and cannot possibly address all policy goals and targets. In contrast, well-
integrated and implemented policy mixes can help counteract these and other deficiencies, such
as economic externalities occurring with market power, unobservable behaviour and imperfect
information; and address multiple jurisdictions and policy linkages across jurisdictions (Barton et
al., 2013). Successful policy mixes acknowledge the socio-ecological context (Andersson et al.,
2015), address conservation and sustainable use challenges, and recognize their cross-sectoral
and multi-scale nature (Verburg et al., 2013). If well planned, policy mixes can also address
different objectives across the landscape, such as through a ‘policy scape’ perspective. A ‘policy
scape’, understood as the spatial configuration of a policy mix (Barton et al., 2013; Ezzine-de
Blas et al., 2016), recognizes the spatial variation of ecological and biodiversity features,
suitability for sustainable food and materials production, and trade-offs between sustainable
production and conservation (Schréder et al., 2014; 2017).

Transformative landscape governance networks can further develop policy mixes that integrate
across sectors, land uses, actors and levels of governance (Carrasco et al., 2014), addressing
important trade-offs among NCP in a transparent and equitable way. Options in the short and
longer-term incorporate decision makers and stakeholders from within and outside the landscape
while addressing power dynamics (Ishihara et al., 2017; Berbés-Blazquez et al., 2016). These
networks are thus multi-actor (including different types of actors), multi-level (including
multiple levels of governance, from the global to the local) (Verburg et al., 2013), and multi-
sector (including representatives from different sectors, including the entire value chain, from
producer to end user) (Lim et al., 2017). Decision makers and stakeholders in these networks
need to recognize different values and be cognizant of power dynamics in the networks in order
to enable transformative change. Any type of decision maker could initiate such networks.

The options discussed in the remainder of this section, and summarized in Table 6.3, can be
potential elements of these policy mixes for integrated landscape approaches. They mainly
include existing instruments aimed to support sustainable agriculture, sustainable forest
management and biodiversity conservation, and thus represent options that can be implemented
in the short term. Water governance, although an intregral part of landscapes, is discussed in
section 6.3.4. However, it is only when these options are strategically combined in integrated
landscape approaches that transformative change towards sustainability can take place. Such
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approaches can be started in the short term but need to be continuously enhanced through
transformative governance in the longer term.

Table 6.3 Options for integrated approaches for sustainable landscapes

participation of poor farmers;
requires market integration;

standards unclear for consumers

Short-term  |Long-term [Key obstacles, risks, spill-over,[Major decision  [Main level(s) [Main targeted
options options (in junintended consequences, maker(s) (see of indirect
(incremental [the context [trade-offs Table 6.2) governance [driver(s)
and of
transformativtransformat
e) ive change)
Sustainable landscapes
Harmonized, synergetic,  [Sectoral policy formulation; Governments; All Economic,
cross-sectoral, multi-level  [limited resources and technical [Science and educa- institutions,
and spatially targeted policy capacity; limited resolution of  fional governance,
mixes, developed through  [trade-offs; lack of policies organizations;
transformative landscape  |inclusive of the entire market  [private sector; civil
governance networks that address leakage and society, IPLC

telecoupling
Feeding the world without consuming the planet
Expanding and enhancing [Limited public investment in FAO, OIE; National and | Technological;
sustainable intensification infinnovation and outreach governments; scien [sub-national  gconomic
agriculture (including crops fctivities; limited research and ~ ce and educational
and livestock) innovation in production prganizations; civil

embracing sustainability society; donors

principles; economic and social

inequalities
Encouraging ecological Lack of cross-sectoral policy governments; National, sub-|Institutions;
intensification and integration; potential high risk ~ science national and governance;
sustainable use of multi-  of conflict with conservation; ~ and educational org |jocal economic
functional landscapes limited spatial/territorial @nizations; private

blanning; limited capacityto ~ Bector; civil society;

resolve trade-offs; lack of donors

understanding about production

benefits from improved

biodiverse/multiple-value use of

land; limited landholder buy-in;

pressure to further intensify

(‘productivist' agricultural

paradigm)
Improving Limited demand for certified Civil society; Global, Cultural;
certification products; lack of landscape level private sector; regional, institutions;
schemes and coverage; risk for leakage; governments national economic;
organic voluntary; tends to prioritize governance;
agriculture brokers and industries; less technological
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Regulating commodity Small-farmer exclusion due to | Civil society, Global, Institutions;
chains high transaction costs of private sector regional, governance;
certification and lack of national cultural;
domestic markets; limited economic
expansion of certified area; risk
of limited acknowledgement of
local customary rights; lack of
effective external control;
promotion
of segregated landscapes;
overlooks root causes of land-
use expansion; voluntary
standards
Conserving genetic Lack of integration of local Global and regional |All Institutions;
resources for agriculture  [genetic resources networks and |(inter-) governance;
global processes; lack of governmental technological
integration of genetic resources (organizations;
in biodiversity conservation; risk|private sector;
of increasing social and IPLC; science and
economic inequalities; lack of  |educational
recognition of IPLC and organizations
intellectual property rights;
limited trait control and seed
quality standards
Managing Risk of leakage effects; social |Intergovernmental |All Economic;
LSLA and economic marginalization ofjorganizations, institutions,
local farmers; increased tenure |private sector; governance
insecurity in surrounding lands farmers
Encouraging dietary Lack of consumer awareness of | National, All Economic;
transitions environmental, health and subnational and cultural
animal welfare implications of [local governments;
food types; lack of effectiveness [private sector;
of information campaigns; citizens; NGOs,
voluntary labeling of products; [science and
limited market shares of education
certified products, labeling often jorganizations
emphasizing documentation not
performance; low price of
unsustainable food
Reducing food| Transformat | Failures in food distribution and|Private sector; National, Institutions;
waste ions in food [storage systems; limited citizens subnational, |governance;
storage and (consumer education; wasteful  |(consumers); local cultural
delivery marketing practices; limited national and
recycling of food waste; subnational
wasteful supply chains and governments;

business models

donors; science and
education

organizations
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Improving Disconnect between production,| National and National and [Economic;
food consumption and waste subnational subnational  |institutions;
distribution management; poor integration injgovernments; governance;
and localizing urban planning; limited private sector; technological
food systems connection between producers [citizens
and consumers (consumers)
Expanding Opposition to government role | Intergovernmental | National Governance;
food market in stabilizing food pricesand  jorganizations; leconomic;
transparency food security; limited social National institutions.
and price targeting to support poor governments;
stability populations private sector
Sustainably managing multi-functional forests
Expanding and improving [Bureaucratic (and political) governments; civil | National, sub-| Institutions;
community-based forest  @pathy; institutional resistance society; IPLC national and |governance;
management and co- from forest bureaucracies local demographic
management
Improving policies relating | Informational and other Global institutions | All Governance;
to PES and REDD+ asymmetries among (UN, MEAS); institutions;
stakeholders; complexities in  |governments; donor economic;
benefit sharing; unclear or iagencies; civil technological
contested tenure; society
unfavorable institutional and
policy settings; over-
prioritization of market
incentives; limited range of
ecosystem services compensated
for; international disagreement;
trade-offs and conflicts between
carbon and other benefits
(including biodiversity
conservation); stakeholders not
always involved in policy design
Supporting RIL Insufficient technical and governments; National, Technological;
financial capacity, especially in [science & subnational, jeconomic
forest-rich tropical countries educational local
organizations,
private sector
Promoting and improving [Limited technical and financial |governments; scien|All Economic;
forest certification capacity for forest management; [ce & educational institutions;
low demand for certified prganizations; governance;
products; lack of information ~ Private sector; cultural;
among consumers NGOs; donors technological
Controlling illegal logging weak local governance, poor Intergovergovernm |All Governance;
level of compliance; difficulties fental organizations; insttitutions;
with monitoring and traceability;governments; privat economic

insufficient reward for legal
forest harvests in global timber

e sector, donors;
civil society
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market; difficulties with
monitoring and traceability

law and international

agreements; corruption

Monitoring and regulating | Insufficient technical and International All Governance;
forest use financial capacities; poor unders jorganizations (e.g. economic,
tanding of the needs and FAO); technological
benefits; weak local governance;jgovernments;
poor level of compliance; educational
difficulties with monitoring and |organzations; IPLC
traceability systems
Protecting nature
Improving Inadequate resources and weak |International All Governance;
management governance; increased human  organizations (e.g. institutions;
of protected pressures; climate change; IUCN); technological
areas limited enforcement, limited governments;
monitoring; lack of robust NGOs; donors
ecological data to assess
effectiveness across spatial &
temporal scales
Improving |Isolation of PAs; geographical (Global All Governance;
spatial and  fand ecological biases; limited  |organizations; institutions,
functional  sspatial planning; trade-offs governments; technological
connectivity famong societal objectives NGOs; donors
of PAS
Improving | PA planning usually depends on/Global All Governance;
transboundar|individual governments organizations; institutions
y PA and national
landscape governments;
governance NGOs; donors
Recognizing management  [History of conflicts between governments; All Cultural;
by IPLC and OECM IPLC and legal PA NGOs; private governance;
management; potential sector; IPLC; institutions;
displacement, exclusion, distress|donors regional conflicts
of IPLC due to strict PA
governance; unequal sharing of
costs and benefits between
different actors; erosion of ILK
Addressing the Illegal Poor law enforcement; limited [Global institutions JAll Governance;
\Wildlife Trade capacity for detection; limited |(CITES); national cultural,
surveillance; corruption; limited |governments; economic
capacity of crime investigation [citizens; IPLC;
NGOs
Improving Lack of recognition of IPLC Governments; All Governance;
Sustainable rights; unequal distribution of  [IPLC, private institutions;
\Wildlife benefits; elite capture; leakage sector, NGOs leconomic
Management effects; lack of enforcement of
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monitoring of ODA for

biodiversity

Manage IAS Legal and institutional barriers |Global All Governance;
through to effective management; organizations; institutions;
multiple information management governments cultural,
policy challenges; lack of resources; technology;
instruments limited perception of risks; economic
jurisdictional issues; lack of
coherent systemic and
community-partnered approach
to IAS management; lack of
economic incentives to engage
private landowners; limited
engagement of IPLC
Expanding ecosystem restoration projects and policies
Expanding Uncertainty about effectiveness;| governments; National and | Technology;
ecosystem limited formal and empirical science and local leconomic;
restoration evaluation of projects; risk for jeducation cultural
projects and limited acceptance of project  |organizations;
policies and (neglect of community culture |private sector;
link to and values); rapid cultural IPLC
revitalization change
of ILK
Improving financing for conservation and sustainable development
Improving financing for Lack of understanding of what |Global Global, Economic;
conservation and sustainableffinancing mechanisms are most |organizations; regional, governance;
development effective; priorities for financing|national National institutions
in other sectors above governments;
biodiversity; lack of consistent |donors

6.3.2.1 Feeding the world without consuming the planet

Expanding and enhancing sustainable intensification in agriculture

To address land degradation (IPBES, 2018b) and other environmental impacts of agriculture, two
forms of ecological modernisation are currently considered: (i) sustainable intensification
(Sustainable intensification or efficiency-substitution agriculture (Duru et al., 2015, Schiefer et
al., 2016), which aims to improve input use efficiency and minimise environmental impacts. This
is currently the dominant modernisation alternative (see Supplementary Materials 6.2.2; Chapter
2.3 about trends in production for marketed commodities). (ii) biodiversity-based agriculture,
aims to develop agriculture enhancing ecosystem services generated by agro-diversity (Duru et
al., 2015) (see section on “Encouraging sustainable use of multifunctional landscapes”, below).

Efficiency-based agriculture consists of adjusting practices in specialised systems to comply with
environmental regulations and follows the logic of economy of scale and expression of
comparative advantages (e.g., for soil fertility, climate, knowledge, labour costs, infrastructure,
and regulations) (Duru et al., 2015), aiming at closing yield gaps (Mueller et al., 2012, Chapter 5
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section 5.3.2.1). Implementation is based on good agricultural practices (e.g. FAO), and
international voluntary standards, including those on animal health and welfare of the World
Organization for Animal Health (OIE), and uses also new technologies such as precision
agriculture (Supplementary Materials 6.2.2).

The adoption of these practices can be supported by investment in technological development
and outreach, regulations, and public and private quality standards such as voluntary certification
schemes and roundtables (see sections on Improving certification schemes and Regulating
commodity chains, below). One recent example of the mixes of measures that can promote this
kind of agricultural modernization is the program to encourage the sustainable increase of crop
yields in smallholder farms in China. In 2003-11, the country increased its cereal production by
about 32% (more than double the world average), largely by improving the performance of the
least-efficient farms, through a comprehensive package of measures that included public
investment, development and testing of technologies adapted to specific agro-ecological zones
that improved yields, conserved soils and reduced fertilizer application, and outreach and farmer
engagement (Zhang et al., 2013). Development of new crop varieties remains one of several
areas of fundamental research that feed into this approach to increase yields and reduce the use
of insecticides (Zhang et al., 2013).

Efficiency agriculture is applied to both crops and livestock production. Industrial production
systems produce over two-thirds of global production of poultry meat, almost two-thirds of egg
production and more than half of world output of pork, with beef and milk production remaining
less intensified (FAO, 2009). The environmental impacts, including water, soil and air pollution,
of intensive livestock production are significant, and these systems often harbor poor animal
welfare conditions (HLPE, 2016). Challenges of efficiency agriculture, including the industrial
production of livestock, generally rely on high levels of anthropogenic inputs and include the
extensive use of non-renewable resources such as mineral fertilizers and energy, the risk of pest
resistance to agro-chemicals (Duru & Therond, 2014), human health problems associated with
the use of pesticides and veterinary drugs, the homogenization of crops, and the biological
deterioration of the land. This kind of intensification may trigger land conversion as has been the
case of soybean expansion in South America (Fearnside, 2001; Pacheco, 2012). Shortcomings
can also involve leakage effects and failure to address the conservation of semi-natural and open
habitats (Supplementary Materials 6.2.2), issues due to the shift of agricultural production from
small and medium household farms to international agroindustry pools (Strada and Vila 2015),
and exposure to market volatility.

Encouraging ecological intensification and sustainable use of multi-functional landscapes

Land-use systems consisting of mosaics of cropland, grasslands and pastures, and forests, are
widely spread globally and are critical for food security and sovereignty (Supplementary
Materials 6.2.2). Encouraging use of multi-functional landscapes can be the basis for a shift
towards ecological intensification or biodiversity-based agriculture including diversification of
food sources, ecological rotation and agroforestry, promotion of agroecology with a view to
promoting sustainable production and improving nutrition (McConnell, 2003). At the same time,
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these landscapes are the space where the largest conflicts with nature conservation can take place
(Ravenelle & Nyhus, 2017), especially in the case of wildlife — human interactions.

Multi-functional landscapes also support NCP critical to IPLC diets and food systems. These are
also gaining attention in the context of global discourses around food sovereignty (Patel, 2009)
and cultural identity (Charlton, 2016; Coté, 2016; Kuhnlein et al., 2009; Nolan & Pieroni, 2014).
Many IPLC,s and a wide range of rural and peri-urban populations, remain highly dependent on
hunting, fishing and gathering for their diets, which play a critical role in supporting IPLC health
and well-being (Kuhnlein, 2014; Kuhnlein & Receveur, 2007; ICC, 2015; Nesbitt & Moore,
2016). As such, drivers of landscape homogeneization and biodiversity loss have been largely
associated with rapid nutritional shifts among IPLC, through the reduction in consumption of
locally-sourced foods as well as the incorporation of industrially processed products, often
leading to increasing rates of overweight, obesity and chronic disease (Popkin, 2004; ICC, 2015;
Galvin et al., 2015; lannotti and Lesorogol, 2014; Reyes-Garcia et al., 2018). Measures to
promote multi-functional landscapes are easier to govern when they are broadly defined and
linked to values or objectives in the sector or local practices (Runhaar et al., 2017). Community-
driven and culturally-appropriate responses to address these changes posit a reconnection of
land-based food systems and have recurrently called for supporting the recognition of IPLC food
sovereignty (Wittman et al., 2010; Morrison, 2011; Rudolph & McLachlan, 2013; Martens et al.,
2016). Also, targeting specific measures by identifying agro-ecological constraints and
characteristics of farming systems such as population pressure, urbanization, governance, income
and undernourishment, can further help select suitable measures to promote ecological
intensification in agriculture (Sietz et al., 2017) and the management of NCP based on
biodiversity.

Policy options that have been implemented to promote ecological intensification of farming
systems include, although not exclusively, direct payments such as agri-environmental schemes
(AES) to conserve and better provision ecosystem services (Supplementary Materials 6.2.2) and
to maintain and restore habitats (Montagnini et al., 2004), payments for ecosystem services
(PES) to protect water sources (Frickmann Young et al., 2014), with biodiversity conservation as
a co-benefit (see section on Improving REDD+ and PES), below), and standards and
certification schemes (see section on Improving Certification Schemes and Organic Agriculture,
below). A form of biodiversity-based agriculture is permanent (agri)culture, based on broad
principles defined as mimicking ecological patterns, locally designed and recuperation of
traditional ecological practices (Roux-Rosier et al., 2018).

Technical assistance and investment (including micro-credits) have been used to promote land
uses such as agro-forestry systems that enhance on-farm provisioning (e.g. timber and non-
timber products in addition to crops and pastures (Montagnini, 2017, Part 111) and regulating
services such as carbon sequestration. Direct payments (e.g., PES) can be combined with
technical assistance since they are effective in overcoming initial economic and technical
obstacles to the adoption of agro-forestry practices (Cole, 2010), but the practices need short to
medium-term technical support to ensure their long-term retention. These measures have been
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combined with REDD+ (see section on REDD+, below) to promote carbon sequestration and
halt forest clearing.

Participatory approaches and compensation schemes have helped resolve conflicts between food
and material production and nature conservation, including wildlife conservation in these mixed-
use systems (see section on Improving Sustainable Wildlife Management, below) where multiple
objectives converge. Finally, the farmers’ level of adoption of practices in voluntary schemes
(AES, PES, REDD+, technology adoption and certification schemes) is, in many instances, low
and largely determines the effectiveness of the measures (Giomi et al., 2018; Runhaar et al.,
2017). Two obstacles related to direct payments, a widely used policy instrument, include its
voluntary character and that subsidies often do not cover all costs (Runhaar et al., 2017). Farmers
who do not voluntarily engage in nature conservation could be incentivized by showcasing
farmers who have made advances, critical consumers, and stricter rules in direct payment
schemes or in generic agri-environmental legislation (Giomi et al., 2018). Farmers need to be
motivated, able, or enabled (e.g. through investment in technological development and outreach),
demanded (through regulations and quality standards as the IFOAM-Organic standard and
roundtables (see Improving Certification Schemes and Organic Agriculture, below), and
legitimized to participate and act (Runhaar et al., 2017). There are also other private forms of
governance including the cooperation of farmers with conservation NGOs, or compliance to
conservation standards requested by companies in agricultural supply chains as part of their
Corporate Social Responsibility programmes (Runhaar et al., 2017).

Improving certification schemes and organic agriculture

Over the last decades, voluntary sustainability standards (VSS) and certification schemes (VCS)
have become a key governance mechanism affecting land-use decisions and land-use shifts
(Sikor et al., 2013) aiming to mitigate the negative impacts of agricultural expansion and
intensification, including deforestation (Milder et al., 2014; Tscharntke et al., 2015), by
promoting environmental and biodiversity-friendly practices at the farm level. Studies reveal
increases in the abundance or species richness of a wide range of taxa, including birds and
mammals, invertebrates and arable-land flora in certified farms (Hole et al., 2005; Bengtsson et
al., 2005; Tuomisto et al., 2012; Tayleur et al., 2018), and ecosystem services (Supplementary
Materials 6.2.2, Kremen et al., 2002; Bengtsson et al., 2005; Hutton & Giller, 2003), mainly due
to lower agrochemical inputs (Aude et al., 2003; Hutton & Giller, 2003; Pimentel et al., 2005;
Birkhofer et al., 2008)

However, most certification schemes are too recent to evaluate detectable impacts (Tayleur et al.,
2018) and results on environmental and biodiversity performance are in many cases limited
(Gulbrandsen, 2010; Gulbrandsen, 2009) or variable (Bengtsson et al., 2005). In some cases,
certification schemes have spurred more intensive and degrading land-use practice (Guthman,
2004; Klooster, 2010) and caused higher deforestation in neighbouring old-growth forest areas
(Tayleur et al., 2016).
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A few studies have also documented positive livelihood outcomes from certification (Bacon,
2005; Bolwig et al., 2009; Gulbrandsen, 2005; Ruben and Fort, 2012) and improved
management institutions, but impacts on poverty alleviation are mixed (Yu Ting et al., 2016).
Many schemes have exacerbated problematic political and economic inequalities (Gémez Tovar
et al., 2005; Ponte, 2008) or failed to enhance market access or benefits (Font et al., 2007),
especially for smallholder farmers (DeFries et al., 2017; Tayleur et al., 2018). There are also
issues of high transaction costs, transparency, legitimacy and equity in certification schemes
(Supplementary Materials 6.2.2; Eden, 2009; Klooster, 2010; Havice & lles, 2015; Hatanaka et
al., 2005).

Certification of tropical agricultural commodities shows clear aggregations in Central America,
Brazil, West Africa and parts of East Africa and Southeast Asia and has poor representation in
the world’s 31 poorest countries (Tayleur et al., 2018), and schemes remain limited in
geographic scope (Ebeling & Yasué, 2009; Rametsteiner & Simula, 2003, Tayleur et al., 2016).

Certification could better contribute to sustainability goals if targeted where benefits can be
optimized (Tayleur et al., 2016), i.e. areas of high nature conservation value (including landscape
level quality) (Hole et al., 2005), in areas of social and economic development priority, and
where enabling conditions exist (e.g. governmental complementary policies) (Tayleur et al.,
2016). Governments can facilitate the impact of certification schemes by promoting certification
uptake and supporting strategic targeting. Governments involved in international aid could
engage in coordinating efforts to finance certification in identified priority areas for social and
economic development (Tayleur et al., 2016).

Public campaigns on the environmental, health, conservation, and social benefits of certified
products are likely to increase consumer demand for these products, and measures aiming to
enhance social responsibility in multi-national corporations can be effective (Tayleur et al.,
2018). Engaging in more equitable food value chains (see sections on Improving food
distribution and localizing food systems, Expanding food market transparency and price stability
and Regulating commodity chains) have the potential to expand the geographical range and
enhance social outcomes. Critical to promoting VCS that balance conservation and economic
demands is: 1) managing stakeholder expectations; 2) targeting priority habitats, species and
social groups and 3) implementing adequate post-certification monitoring of impacts (Yu Ting et
al., 2016; Tayleur et al., 2018). New technology (e.g., environmental data management and
sharing infrastructure, modelling, web-based communication) and data availability could help
improve monitoring and assessment of certification impacts, including bio-physical (e.g.,
nutrient leakage, water use efficiency, biodiversity), social and economic criteria.

Regulating commodity chains
Two major efforts to regulate commodity chains, particularly for tropical agricultural products,

and to deal with telecoupling issues and the unsustainable expansion of these commaodities
include multistakeholder fora and commodity moratorium policies. Examples of
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multistakeholder fora are the Roundtable on Sustainable Palm Oil (RSPO), the Roundtable on
Responsible Soy (RTRS) Better Sugar Cane Initiative, and the Roundtable on Sustainable
Biomaterial, which aim to engage all private stakeholders of an agricultural supply chain,
including growers; processors; consumer goods manufacturers; environmental NGOs; social
NGOs; banks and investors; and retailers to establish a “sustainability” standard, and unlike
labels that focus on a specific market, these standards envision to transform the entire sector
towards sustainability. However, the RSPO standard overlooks the root causes of palmoil
expansion in the tropics, such as land rights, commodity prices, agricultural systems and market
access, resulting in a rather small and local level impact of certification on biodiversity
conservation (Ruysschaert & Salles, 2014; Ruysschaert, 2016). At the global level, the RSPO is
promoting a segregated landscape with large-scale plantations and conservation areas. This could
make sense, as large oil palm plantations are very productive. However, this fails to recognize
that the main environmental and social gains can be made by supporting smallholders, who
currently produce half as much as the large-scale plantations (Ruysschaert, 2016; GRAIN, 2016).

Although the RSPO standards may be based on principles of inclusive participation from each
member category; consensus building; and transparency in the negotiation process (RSPO, 2013,
Schouten & Glasbergen, 2011), in practice, its implementation is more complex, with RSPO
certification favouring three dominant groups of stakeholders: the downstream agro-business
firms, international environmental NGOs, and the largest palm oil producers (Ruysschaert,
2016). For the downstream firms, RSPO certification fulfils their initial goal to secure their
business in the long-term and protect their reputation (RSPO, 2002), but it often fails to cover
costs of producers, particularly, the forgone economic opportunity to convert the areas identified
as high conservation value (HCV) (Ruysschaert & Salles, 2014). RSPO has tended to favour
large-scale producers seeking to get access to international markets; smaller firms and
smallholders are largely excluded either because they sell to domestic markets where
certification is not valued by consumers, or because they find certification too costly and its
managerial requirements too demanding (Ruysschaert & Salles, 2014; Ruysschaert, 2016; and
Supplementary Materials 6.2.2)

The case of moratoria such as the Brazilian Soy Moratorium (Supplementary Materials 6.2.2)
appears to have been more successful in delivering biodiversity conservation outcomes (i.e.
halting deforestation, Rudorff et al., 2011; Gibbs et al., 2015) and has set the stage for other
initiatives to improve the sustainability of soy production and raise the awareness of the markets,
like the RTRS and the Soja Plus Program. These initiatives are additional to zero-deforestation
agreements and include other issues related to environmental compliance, social justice and
economic viability at the farm and the supply chain level. Although there are leakage risks due to
Moratorium restrictions (Arima et al., 2011), recent analysis is showing no evidence for this (Le
Polain de Waroux et al., 2017). In contrast, there are opportunities for soy production in
degraded pasture areas without increasing deforestation; combined with the identification of
suitable areas, pasture intensification techniques and controlling new deforestation, the soy
supply chain in the Amazon may become a good example of reconciliation of forest conservation
and agricultural production. However, despite the good results, there are still threats to the
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Moratorium. Policy mixes supporting this package of measures can be enhanced if they address
failures related to market shares, like the lack of engagement of traders and importers and the
competition with farmers not covered by the Moratorium, which may further demise the
motivation of the private sector in keeping the agreement.

Conserving genetic resources for agriculture

The diversity of cultivated plants, domestic animals and their wild relatives is fundamental for
food security globally (Asia, Africa, Central and South America) (McConnell, 2003; Dawson et
al., 2013), and essential to the adaptation of agriculture to new and uncertain patterns of climate
change. Most of the global genetic diversity in agriculture is kept in low-input farming systems
(McConnell, 2003), and it is central to food sovereignty and to food as a non-material
contribution to GQL (Chapter 1), also in IPLC communities, where it can also involve cultural
keystone species which support community identity and traditional roles (e.qg. taro in the Pacific,
corn in Central and South America, buffalo in North America). Globally, policy options to
protect genetic resources for agriculture and forestry include support to on-farm conservation (in
situ) (Enjalbert et al., 2011; Thomas et al., 2012, 2015) integrated with the conservation of
germplasm in gene banks (ex situ). In situ conservation requires that the farmers, livestock
keepers and foresters who conserve and manage these varieties, breeds and species benefit from
maintaining this global common resource (CBD, 2014 Nagoya Protocol; Collette et al., 2015).
The genetic diversity in agriculture underlie current debates on food and seed sovereignty, and
the implications of intellectual property rights to conservation of biodiversity and plant
germplasm (Coomes et al., 2015, see also Chapter 2.1 section 2.1.9.1.1). The debates have
involved researchers, policy makers, seed producers for the market and IPLCs, bringing tension
over seed legislation, regulation and commercialization (FAO, 2004; CBD The Nagoya Protocol,
2014; European Seed Association, 2014).

The case of social networks (e.g. farmer seed networks and community seed banks (Coomes et
al., 2015; Pautasso et al., 2013; Lewis & Mulvany, 1997), illustrate the potential and challenges
of the conservation and sustainable use of local genetic resources of global significance. Seed
networks are cornerstones in maintaining the diversity of crops and their wild relatives (Tapia,
2000); they account for 80-90% of the global seed transfers and supply (Coomes et al., 2015) and
are important channels of innovation and diversity (Coomes et al., 2015), and therefore show
considerable potential for innovation and transformation of agricultural systems aligned with the
SDG, especially if entry points for improvement are identified (Buddenhagen et al., 2017). Seed
networks are found in all regions of the world: Central and South America, Africa, Asia; in the
Australia, Canada, the UK and the USA, and particular types of community seed banks have
emerged (Vernooy et al., 2015; Dawson et al., 2011; Urzedo, 2016).

Options examined in the literature include aspects of seed quality and distribution, social and
economic dimensions and global governance issues. Developing quality standards for traits,
seeds and other material, and quality control schemes would considerably enhance the potential
for integration into global processes of sharing and exchange of genetic resources (Coomes et al.,
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2015; Jarvis et al., 2011), but the mechanisms of seed sharing require attention, so that barriers
that discriminate disfavoured social groups can be addressed and eliminated (Tadesse et al.,
2016). Vernooy et al. (2017) summarize a series of measures to maintain in situ genetic
diversity, which include support to local institutions, actively protect plants and livestock breeds
that can survive extreme conditions, facilitate the restoration of varieties no longer used, develop
platforms to facilitate access and availability of seeds at the community level, and help access
novel diversity not conserved locally. Since in many cases, farmers have few market or non-
market incentives, different public measures will be necessary to protect genetic resources
(Jarvis et al., 2011).

Given that these resources are of global importance (see also Chapter 2.2 section 2.2.3.4.3 on
agro-biodiversity hotspots and Chapter 3 on Aichi Target 13) the national and global
mechanisms need to be developed and harmonized. Global mechanisms are governed by three
agreements originating from different sectors: The Protocol on Access to Genetic Resources and
the Fair and Equitable Sharing of Benefits Arising from their Utilization under the CBD (CBD,
2014; Nagoya Protocol), the International Treaty on Plant Genetic Resources for Food and
Agriculture (ITPGRFA) (FAO, 2004), and the International Convention for the Protection of
New Varieties of Plants (UPOV http://www.upov.int/portal/index.html.en). Despite efforts to
harmonize implementation, there are considerable gaps in the coordination of the agreements.

Managing large-scale land acquisitions (LSLA)

Concerns about LSLA (also sometimes called “land grabbing”) have increased considerably over
the past decade (Borras et al., 2011; Balehegn et al., 2015) and include issues of food security,
equity, leakage and environmental effects (Grant & Das, 2015; Coscieme et al.,, 2016; Borras et
al., 2011; Adnan, 2013). While some see land acquisitions as investments that can contribute to
more efficient food production at larger scales (World Bank, 2010; Deininger & Byerlee, 2012),
there are strong concerns that food security (especially at local levels) may be threatened by
these large agribusiness deals (Daniel, 2011; Lavers, 2012; Golay & Biglino, 2013, Ehara et al.,
2018; and Supplementary Materials 6.2.2).

Displacement of smallholders from LSLA can potentially lead to impoverishment and increased
(unsustainable) production elsewhere once they are removed from lands (Borras et al., 2011;
Adnan, 2013); these have happened with frequency in many countries in Africa, where
communal land tenure authorities have allowed expropriation of locally used lands without other
farmers’ knowledge or compensation (Osinubi et al., 2016). There is some evidence that LSLA
have already led to the impoverishment of some communities and as many as 12 million people
(Adnan, 2013; Davis et al., 2014). In at least some cases, the causal process is that land grabs
contribute to increased tenure insecurity in surrounding lands, leading farmers to shift to
cultivating smaller farms with less investments, potentially leading to food shortages (Aha et al.,
2017). There is some evidence that land grabbing is also weakening local systems of common
property management, which can make some communities less able to adapt to climate changes
in the future (Gabay & Alam, 2017; Dell'Angelo et al., 2017), including reducing the forest
resources they may depend on as safety nets (Kenney-Lazar, 2012).
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The primary policy mechanisms for combatting large scale land acquisitions have included
restrictions on the size of land sales (Fairbairn, 2015); pressure on agribusiness companies to
agree to voluntary guidelines and principles for responsible investment (Collins, 2014; Goetz,
2013); attempts to repeal biofuels standards (Palmer, 2014); and direct protests against the land
acquisitions (Hall et al., 2015; Fameree, 2016). REDD+ has the potential to provide a
counterbalance with funding to combat land grabbing, but evidence is unclear if this is really
happening yet or if REDD+ will mostly protect areas not under threat from large-scale
investments (Ziegler et al., 2012; Phelps et al., 2013). Some have also accused REDD+ projects
of being akin to land grabs in that they may displace smallholder agriculture without proper
compensation (Lyons & Westoby, 2014; Corbera et al., 2017). Future policies to regulate LSLA
will need to rely on better monitoring data as a first step, as it is difficult to track the scale and
impact of such LSLA.

Encouraging dietary transitions

The characteristics of today’s global(ized) food system and the increasing industrialization of
agricultural production, food consumption, and in particular animal protein consumption, are
associated with a range of challenges, including food sovereignty, biodiversity loss, climate
change, pollution, and animal health and welfare (HLPE, 2016; Steinfeld et al., 2006; Garnett et
al., 2013; HLPE, 2016; Visseren-Hamakers, 2018; McMichael et al., 2007; Jones & Kammen,
2011; Tilman & Clark, 2014). These problems are especially urgent given the fact that the global
production of different animal products is expected to double by 2050 (Steinfeld et al., 2006).
The expansion of soybean in South America illustrates the challenges of current globalized
industrial food production, with 45% of livestock feed in the EU based on soybean imported
from Brazil and Argentina (EEA, 2017; Strada & Vila, 2015).

Current consumption of animal products is very unequally distributed, and animal protein can
continue to play a role in ensuring food security in much of the developing world (Steinfeld &
Gerber, 2010). However, substantially reducing the consumption of animal products in
developed countries and emerging economies has the potential to greatly lower the negative
impacts of farming while at the same time generating significant dividends in terms of people’s
health (Pelletier & Tyedmers, 2010; Smith et al., 2013; Tilman & Clark, 2014; Bajzelj et al.,
2014; Ripple et al., 2014; Springmann et al., 2016, see also Chapter 2.3).

Different types of policy instruments aimed at lowering and changing consumption have been
tried and studied (Story et al., 2008; Vinnari & Tapio, 2012). Informational policy instruments
aim to foster more sustainable food choices by offering information on production characteristics
or health implications of food types or products. They range from certification schemes and
(requiring) labels listing product ingredients or voluntary labels, signaling superior production
methods (in terms of environmental, social or animal welfare aspects), to health campaigns
(Reisch et al., 2013), and would seem promising given a lack of consumer awareness of the
implications of animal protein, an inaccuracy of messages on the health implications of (red)
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meat consumption, and the potential for altering relevant consumer attitudes and motivations
identified by research (Boegueva et al., 2017, Dagevos &Voordouw, 2013). Economic policy
instruments such as subsidies or taxes have been used to influence consumer choice via
economic incentives and have shown to be particularly effective at driving dietary change, at
least in developed countries (Dallongeville et al., 2010; Capacci et al., 2011; Mytton & Clarke,
2012; Thow et al., 2014; Whitley et al., 2018). Regulatory standards, in turn, prescribe what may
be sold to consumers. However, the use of such policy instruments in the food sector has for the
most part been restricted to the case of age-related prohibitions on the purchase of tobacco or
alcohol (also see 6.4).

However, while the political Zeitgeist has favored informational policy tools, they often lack
effectiveness. Studies have identified the prevalence of an attitude - action gap, and showed that
structural constraints, such as information asymmetries and overflow as well as restrictions on
time and other relevant resources by consumers, have prevented informational policy instruments
from achieving major changes in food consumption patterns (Fuchs et al., 2016; Horne, 2009).
Among private certification schemes, those with the largest market shares often have little actual
impact on the sustainability characteristics of a food product, as they tend to emphasize
documentation rather than performance or fail to tackle the most impactful aspects of food
production, distribution and consumption (Fuchs & Boll, 2012; Kalfagianni & Fuchs, 2015).
Simultaneously, studies inquiring into the drivers of meat consumption have highlighted its
promotion via advertising and media images that transport images of identity (especially
masculinity, but also national and cultural identity) as well as artificially low meat prices
(Bogueva et al., 2017).

Thus, policy efforts to improve the sustainability of food consumption in general, and reduce
animal protein consumption in particular, would require a policy mix reaching far beyond the
(nudging of the) individual consumer (Fuchs et al., 2013, 2016; Glanz & Mullis, 1988; Wolf &
Schonherr, 2011). Such policies would need to focus on regulating the advertising of animal
products, as well as sources of low meat prices, among others through lowering subsidies and
enhancing (implementation of) animal welfare, labor and environmental standards.
Simultaneously, policies could support (elements of) alternative food systems such as
community-supported agriculture and different forms of farmers markets (Hinrichs & Lyson,
2007). Altering current dietary trajectories should not compromise the needs of low-income
populations and of IPLCs and will face significant cultural and psychological barriers (Kuhnlein
et al., 2006; Whitley et al., 2018).

Reducing food waste

Food waste currently runs at ~30-40% of all food production in developing and developed
countries alike (Gustavsson et al., 2011; Bond et al., 2013; FAO, 2015, 2017; Bellemare et al.,
2017). Causes and hence possible solutions differ geographically, and they include more
effective pest control (Oerke, 2006; Oliveira et al., 2014), improved food distribution and better
food storage in developing regions (Sheahan & Barrett, 2017), and consumer education
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(Kallbekken & Saelen, 2013; Aschemann-Witzel et al., 2017; Young et al., 2017) and less
wasteful marketing practices in developed countries (Garrone et al., 2014; Halloran et al., 2014;
Rezaei & Liu, 2017). Some countries, such as Japan, South Korea, Taiwan and Thailand have
established operating systems that safely recycle more than one-third of their food waste as
animal feed (Menikpura et al., 2013; zu Ermgassen et al., 2016; Salemdeeb et al., 2017).
However, several studies suggest an upper bound to feasible reduction in food waste of around
50% (Parfitt et al., 2010; Bajzelj et al., 2014; Odegard & van der Voet, 2014). Cutting food
waste will thus require substantial changes in food supply chains and business models (Parfitt et
al., 2010; Papagyropoulou et al., 2014; Aschemann-Witzel et al., 2015; Roodhuyzen et al.,
2017).

Improving food distribution and localizing food systems

Localization of food systems is advocated by research (Hines, 2000) and by social movements,
and has entered policy making at various levels (see e.g., the EU Regulation 1305/2013 on
support for rural development or city-level food policies such as in Toronto or Manchester)
emphasising territoriality and sovereignty in food production and consumption. The major
arguments supporting short food supply chains (SFSCs), beyond their socio-economic impacts
such as revitalization of rural areas and local cultures (Brunori et al., 2016; Schmitt et al., 2017)
are their potential to enhance food security and decrease food miles, the latter one addressing
land-use change (less physical infrastructure for transportation), climate change (lower CO2
emissions due to less transportation) and energy use (Mundler & Rumpus, 2012). However, the
shortcomings of the local scale are also mentioned in literature, acknowledging that local is not
necessarily better in terms of ecological sustainability, health, social justice etc. (B