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Foreword

In September 2015, world leaders will meet to adopt a universal and transformative agenda for
sustainable development, with a set of sustainable development goals (SDGs) at its core. The
scientific community has provided valuable guidance in the formulation of the SDGs, and it will need
to remain closely engaged as the world moves towards implementing the new agenda and reviewing
our progress. The current report should help ensure that our efforts are underpinned by the latest
and best scientific evidence and advice.

The GSDR is the only comprehensive, global report on sustainable development. It brings together a
broad range of existing scientific assessments and reviews global progress and future sustainable
development pathways in an integrated way, taking into account the perspectives of scientific
communities across the globe.

Extensive inputs have been sought for the 2015 report from the UN system, scientists, government
officials and stakeholders . More than 500 independent scientists and experts from many UN entities
and affiliated organizations located in all regions of the globe have contributed to the report.

A crowdsourcing exercise carried out in the six UN languages invited scientists and researchers
around the world to submit science briefs that highlight research findings or solutions relating to
sustainable development, for the attention of policy-makers. Some 187 science briefs were
submitted and, following a public review, a number have been featured in the report.

The report endeavours to present a range of scientific perspectives and to be policy-relevant but not
policy-prescriptive. It offers suggestions on how to strengthen scientists’ engagement with policy
makers at national and international levels, in the latter case notably through the High Level Political
Forum (HLPF). The report examines the SDGs as an interlinked system, analyzing how the goals are
interrelated through their targets, and how progress towards one goal may depend on and
contribute to progress towards others. Such an integrated assessment of the SDGs and the post-
2015 agenda will be a standard feature of future GSDRs.

2015 is a historic year. We are set to adopt an ambitious agenda that will move us towards a
sustainable future for people and planet. But adopting the agenda is only the first step. Making it a
reality will require work and dedication from all of us. The scientific community has a crucial role to
play by sharing its advice and evidence in a compelling manner with policy-makers and conducting a
dialogue with them, and the Global Sustainable Development Report serves as a tool to facilitate this
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exchange. Let us use it on our path towards the future we want.
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List of Abbreviations and Acronyms

AAAS
AAL
ABS
ACPC
ADB
AlH
AIMS
Akvo FLOW
ALDFG
AMOC
ARMC
BCD
BRICS
CANARI
CAPRA
CARICOM
CARPHA
CBD
CCCcc
CcDB
CDP
CDRs
CEO
CEPAL
CES
CFCs
CGE
CHAI
CIMH
CIp
cop
COSA
CPDC
CRED
CRIM
DALYs
DBCP
DDT
DECA
DES
DEWS
DFID
DMC
DPSIR
DRR
DSD
ECESA
ECLAC
EEA
EIF

American Association for the Advancement of Science
Annual Average Loss

Access and Benefit Sharing

African Climate Policy Centre

Asian Development Bank

African Information Highway

Africa, Indian Ocean, Mediterranean and South China Sea
Field Level Operations Watch mobile application
Abandoned, lost and otherwise discarded fishing gear
Atlantic Meridional Overturning Circulation

African Resource Management Constellation

Bio-cultural Diversity

Brazil Russia India China South Africa

Caribbean Natural Resources Institute

Comprehensive Approach to Probabilistic Risk Assessment
Caribbean Community

Caribbean Public Health Agency

Convention on Biological Diversity

Caribbean Community Climate Change Centre

Caribbean Development Bank

Committee for Development Policy of the United Nations
Call Detail Records

Chief Executive Officer

Spanish for ECLAC - Economic Commission for Latin America and the Caribbean
Conference of European Statisticians
Chlorofluorocarbons

Computable General Equilibrium (model)

Clinton Health Access Initiative

Caribbean Institute for Meteorology and Hydrology
Competitive Industrial Performance

Committee of Parties

Committee on Sustainability Assessment
Caribbean Policy Development Centre

Centre for Research on the Epidemiology of Disasters
Integrated Catastrophe Risk Management Model
Disability-Adjusted Life Years

Dibromochloropropane

Dichlorodiphenyltrichloroethane

Demographic Explorer for Climate Adaptation

Synthetic Estrogen Diethylstilboestrol

Drought Early Warning Program

Department for International Development

Disaster Monitoring Constellation
Drivers-Pressures-State-Impacts-Responses

Disaster Risk Reduction

Division for Sustainable Development

Executive Committee on Economic and Social Affairs
Economic Commission for Latin America and the Caribbean
European Economic Area

Enhanced Integrated Framework
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ENACTS
EPD
ESCAP
ESCWA
EST

EU

EVI

FAO

FDI
FEEM
FTE
GBO
GCM
GDP
GEF
GEM
GEO
GESAMP
GFW
GHG
GIS

GM
GMOs
GNI
GNSS
GOOS
GPI

GPS
GRAMED
GSDR
GSG
GVC
HAI
HFA
HIV
HLPF
IAEA
ICSU
ICT
ICZM
[IASA
[IASA-GEA
1ISD

ILO

IMF
IMO
IMPASEM
INFORM
10C
IOM
IPBES
IPCC
IPOA

Enhancing National Climate Time Series

Environmental product Declarations

Economic and Social Commission for Asia and the Pacific
Economic and Social Commission for Western Asia
Environmentally sound technologies

European Union

Economic Vulnerability to External Shocks Index

Food and Agriculture Organization

Foreign Direct Investment

Fondazione Eni Enrico Mattei

Full Time Equivalent

Global Biodiversity Outlook

Global Circulation Model

Gross Domestic Product

Global Environment Facility
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Executive Summary

2015 will be a watershed year for sustainable development.
Major international conferences — on financing for
development, the post-2015 development agenda, and
climate change — will take momentous decisions that could,
if effectively implemented, have profound implications for
the future of our societies, our economies and of our
planet.

This is the context in which this year’s Global Sustainable
Development Report (GSDR) appears. Building upon the
2014 Prototype report,’ the current Report responds to the
Rio+20 mandate to contribute to strengthening the
science-policy interface (SPI) for sustainable development,
particularly in the context of the High-level political forum
(HLPF) on sustainable development.2 Given the anticipated
adoption in September of the post-2015 development
agenda with its sustainable development goals, the report
asks how well prepared the scientific community is to
inform the sort of integrated and multidimensional
problem solving and policy making that will be needed for
implementing this agenda.

True to its mandate, the report is designed as an
assessment of assessments rather than seeking to pioneer
new knowledge. It endeavors to present a range of
scientific perspectives and to be policy-relevant but not
policy-prescriptive. One distinctive feature of the report is
its illustration of different vantage points from which to
examine the science-policy interface and to view
integration and interlinkages across goals, sectors, and
issues. Its preparation involved an inclusive, multi-
stakeholder process drawing upon scientific and technical
expertise from within and outside the United Nations
System.

Science-policy interface for sustainable development

The science-policy interface (SPI) functions at many levels.
This report considers its functioning at international and
national levels, the latter in relation to countries in special
situations, and also in relation to the nexus of oceans, seas,
marine resources and human well-being and the cross-
cutting issue of disaster risk reduction (DRR).

At the international level, there are multiple examples of
the SPI in relation to sustainable development: formal and
large-scale assessment processes and platforms like the
Intergovernmental Panel on Climate Change (IPCC) and the
Intergovernmental Platform on Biodiversity and Ecosystem
Services (IPBES); advisory bodies like the UN Secretary-
General’s Scientific Advisory Board; ad hoc meetings
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bringing together scientists and policy makers to discuss
specific priority issues; and academic journal articles
addressing emerging issues, such as nanotechnology?.

The current Report focuses in the first instance, in Chapter
1, on how the HLPF could add value to the current
landscape of SPI configurations addressing sustainable
development issues at the UN. The chapter considers the
views on the SPI offered by UN Member States, UN
organizations and other stakeholders as inputs to the 2014
UN Secretary-General’s report on “Options for the scope
and methodology for a global sustainable development
report”.# Another source was a survey of scientists and
development practitioners conducted for this GSDR. Taken
together, these two sets of responses suggest a range of
ways for the HLPF to enable constructive interactions
between science and policy-making at the UN. These can
be clustered into three groups (illustrated in Figure ES-0-1).
A first group of actions relates to the provision of policy-
relevant data, analysis and information; a second to actions
that the HLPF could take to support enhanced dialogue
between science and policy; and a third to the translation
of the results of science-policy dialogue into policy-making.

Scientists suggested that priorities for consideration by the
HLPF could be based on an overall assessment of progress
towards sustainable development. This assessment could
inform policy responses to accelerate progress and
overcome obstacles. Experts expressed the broadest
support for the following SPI functions: providing improved
access to the findings of existing assessments, highlighting
synergies, trade-offs and tools to address them, and
helping transpose the outcomes of global science-policy
debates into regionally and nationally relevant frameworks
for action. These ideas reflect some of the core mandates
of the HLPF as contained in the Rio+20 outcome document,
and the fact that experts rank them as very important,
attests to a shared sense of priorities between scientists
and policy-makers. Most of the expert respondents also
suggested that the HLPF could inform the scientific
research agenda.

Other important ideas revolve around the identification of
sustainable development trends and the identification of,
and action on, emerging issues. Many of the practitioners
who provided inputs for the report emphasized the
importance for the HLPF to consider an array of actions
rather than any single prescription, recognizing the need
for policy flexibility and also the scope for exploiting
synergies across policies.



Figure ES-0-1. Possible roles for the HLPF in strengthening the science-policy interface: opinions of experts

SCIENCE POLICY

« Identify new and emerging issues through
sound scientific evidence, assessments
and forward-looking projections

« Capture past and future sustainable
development trends, lessons learnt
and scientific findings, indicating
potential areas for policy action

« Provide a repository for recent
assessments covering sustainable
development goal areas

« Highlight interlinkages among sectors
and tools to address them in an
intergenerationally equitable way

* Assess the coverage, integration and
coherence of international assessments
in sustainable development goal areas

« Highlight lessons learnt and best
practices from public-private
research collaborations

* Provide a platform for two-way interactions
between international assessments and
regional and national policy-making

« Provide a forum for wide participation
through multiple channels and feature a
wide range of perspectives

* Provide improved access to the findings
of existing assessments and highlight
synergies and trade-offs

* Provide a platform for exchange of
experience on how the science-policy
interface at the national level has worked

+ Bring the work of independent scientific
advisory groups and assessment
initiatives to the intergovernmental arena

« Involve scientists in specialized fields to
engage in the broader science-policy
interface through the production of
science digests

» Promote in-depth cooperation on
integrated sustianable development
scenarios

« |dentify areas where research, data and
science-policy interface mechanisms
would need increased resources for
developing countries

« Agree on priority emerging issues that
need addressing at the international level,
based on national priorities

* Help transpose the outcomes of global
science-policy debates into regionally and
nationally relevant frameworks for action

* Provide political guidance on research
needs of relevance to address sustainable
development

» Request independent scientific bodies to
carry out studies that address specific
needs and questions raised by the forum

« Assess the effectiveness of the
international science-policy interface
mechanisms in sustainable development
goal areas

» Commission reviews on how
international law in specific
sustainable development areas
reflects changes in scientific consensus

As a measure of the effectiveness of the science-policy
interface, the report presents an empirical review of time-
lags from scientific identification of sustainable
development challenges, to policy action, through to policy
impacts. This provides lessons-learnt with respect to the
SPI, including the potential and limitations of any
arrangements geared to shorten science-policy time-lags.
Among the most important lessons are the complications
posed by scientific uncertainty for policy makers, as well as
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by conflicting views within government and in the broader
society over how scientists’ warnings should be heeded.

Strengthening the SPI is a challenge for all countries, but
those in special situations face particular challenges and
difficulties in this regard. Science-based policymaking is not
generally well institutionalized through formal mechanisms
in these groups of countries, though there are important
exceptions. Informed by scientific findings, Bangladesh has
established two climate funds directly linked to new



policies for mitigation and adaptation. In another example,
the Caribbean Natural Resources Institute has carried out
an initiative in “citizen science”, enlisting local communities
to map characteristics of island land areas based on their
personal and familial knowledge, collecting valuable data
which can inform policy makers when defining policies on
climate change adaptation.

While science is a global enterprise, national capacity is
critical to applying and adapting scientific knowledge and
combining it with traditional knowledge for local needs. For
the SPI to become more effective in countries in special
situations and play more of its potential role in
policymaking, domestic scientific institutions would need to
be strengthened. As science and technology are
instruments for improving human well-being, strong links
are needed not only to policy but also to these countries’
productive sectors, which generate the jobs and incomes
that make rising living standards possible and sustainable.

Scientists of countries in special situations also need to be
more systematically linked into global research initiatives
and scientific communities. By virtue of these country
groupings’ sharing certain structural characteristics, they
also share problems on which collaborative research and
knowledge sharing can shed light. In the context of SIDS,
for example, inter-regional collaboration on the science-
policy interface is an area that can be enhanced for the
mutual benefit of countries facing similar challenges even if
they are on opposite sides of the globe.

The chapter on the “oceans nexus” provides an illustration
of how policy-relevant conclusions can be gleaned from
major scientific assessments. It considers important classes
of drivers of change and threats to the health and well-
being of the oceans and their resources at the sub-national,
national, regional and global levels. The chapter surveys the
scientific understanding of interlinkages between the state
of oceans and marine ecosystems on the one hand and
human activities on the other.

In recent years, partnerships between scientific
organisations, on one side, and practitioners and policy
makers, on the other, have enhanced the uptake of
evidence in DRR. For example, the Global Flood Partnership
aims at bringing flood modelling and forecasting to the use
of planners and practitioners. DRR planning and
monitoring would benefit from greater uptake of scientific
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research, including risk assessments and models, as well as
analysis of the underlying drivers of risk.

SDGs as an interconnected system: integration and
cross-cutting issues

The framework for approaching sustainable development
challenges in this Report is provided by the Open Working
Group proposal for Sustainable Development Goals (SDGs).
Due to their broad support thus far, the 17 goals and their
169 targets are likely to form the core of the post-2015
development agenda.

Thus, one can already begin to analyze how the SDGs fit
together as a whole and what that means for policy and the
science-policy interface. There are two interrelated aspects
of the “fitting together” of the SDGs, both of which were
anticipated by the Rio+20 outcome document when it
called for developing SDGs that “address and incorporate in
a balanced way all three dimensions of sustainable
development and their interlinkages” (para 246, The Future
We Want). Balance and interlinkage among the three
dimensions of sustainable development is reflected not
only at the level of the goals but also at the level of the
targets. The goals themselves are linked through the
proposed targets. Thus, action to achieve one goal and its
targets clearly has a bearing on other goals’ attainment. In
this sense the SDGs function as an interconnected system,
and the approach to their implementation therefore needs
to be holistic, multi-sectoral and multidimensional.

The chapter on SDGs as a system illustrates, however, that
some interconnections between goals are denser than
others, as measured by the number of targets linking any
particular goal to other goals (see Figure ES-0-2). By
considering the patterns that emerge from such a network
mapping, it may be possible to identify one or more
nexuses of issues to be analyzed together for specific policy
purposes.

A nexus approach

One such area examined in this Report is the nexus of
oceans, seas, marine resources and human well-being. The
analysis draws extensively upon multiple assessments and
inputs from 47 contributing scientists and more than 40
United Nations experts, as well as a preliminary review of
findings from the forthcoming World Ocean Assessment.



Figure ES-0-2. Links among SDGs through their targets, based on scientists' assessment
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Source: authors’ elaboration, visualizing the interdependencies described in the ICSU/ISSC 2015 report on the SDGs®
Notes: The thickness of the lines is an adjusted measure of the strength of interlinkages between goals. It denotes the number of links between two goals divided
by the sum of targets under the two goals. SDG17 on “means of implementation” (which links to all other goals) was excluded from the analysis.

Among the salient findings, the scientific coverage of the
impact of ocean ecosystem integrity on human well-being
is seen as being rather well developed with regard to the
creation of jobs and sustainable livelihoods but weak with
regard to the evaluation of benefits derived from marine
resources and ecosystem services. Also, the scientific
coverage of the impact of marine- and land-based human
activities on oceans, seas and marine resources is better
documented than the feedback effects to human well-
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being from resource degradation. Areas for further
research include a better understanding of cumulative and
interactive effects of different human activities as a basis
for integrative management strategies, and evaluating
properly the consequences of human activities on ocean
ecosystems (e.g, geo-engineering and  industrial
development in extreme areas).



Despite some evidence provided by projects and case
studies, contributing experts also point to a lack of scientific
information on the potential contribution of improvements
in human well-being to reduced anthropogenic impacts on
oceans, seas and marine resources. They suggest that
further research needs to be undertaken on the effects of
changes in lifestyle (e.g., production, consumption, and
social organization) on the sustainability of marine resource
use.

More integrated study of the oceans by teams of natural
and social scientists is also needed, including fully
integrated global and regional scientific assessments of
interactions and interdependencies within and beyond this
nexus.

Cross-cutting issues in the SDGs

DRR is an issue which cuts across the SDGs, being reflected
in a number of goals and targets. They range from targets
specifically referring to limiting the losses of life, output
and infrastructure from disasters to targets calling for
strengthened resilience to disasters among the poor and
vulnerable as well as in cities and other human settlements.

DRR and resilience building are relevant concepts for all the
goal areas in the SDGs. Examples range from the well-
known macroeconomic level impacts of disasters on growth
and development, to the impact of disaster on
infrastructure and basic services such as shelter, water and
health, as well as food security, to less often scrutinized
links between disaster and social stability, to the
relationships between ecosystem and natural resource
management and disaster risks. As a whole, these examples
make a strong case for considering DRR aspects in all the
SDG-related areas in disaster-prone countries.

Data and monitoring

It is widely recognized that, if the MDGs posed data and
monitoring challenges for many developing countries, the
SDGs will magnify those challenges. The discussion of data
and monitoring in this Report focuses on the extent of SDG
coverage of existing data and monitoring systems,
particularly in countries in special situations, but also the
ways in which data innovations are being used already in
Africa (as a regional study in Chapter 8) to inform decision
making in many of the SDG areas. Also, Chapter 4 takes a
deep dive into the complex data, measurement and
monitoring issues relating to the cross-cutting issue of DRR
. Similar measurement challenges are likely to arise in many
other issue areas.

There exists no easily accessible repository containing
relevant documentation on various SDG areas for any of
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the three groups of countries featured in Chapter 6 of this
Report — least developed countries (LDCs), landlocked
developing countries (LLDCs) and small island developing
states (SIDS). Most of the data-heavy international
publications on the three groups of countries are done by
the United Nations system or related entities such as the
World Bank. They generally take a sectoral rather than an
integrated, cross-sectoral approach. Many publications
cover one or two SDG areas, and very few cover more than
three or four. Coverage tends to be better of SDG areas
that focus more on social issues (i.e. those that were
covered by the MDGs) than of the goals focusing on
economic and environmental dimensions.

Chapter 6 highlights lack of accurate and adequate data
and statistics as a major challenge in these groups of
countries. Crucial data needed to inform development
strategies is often missing in countries in special situations.
Although most of these countries are able to conduct
censuses, data from those are typically available only every
ten years. In many countries, reliable administrative
records do not exist and surveys are scarce. For instance,
since 2005, only 46% of LDCs, 75% of LLDCs and 53% of
SIDS have conducted a labour force survey — one of the
main sources of data on employment. Very few SIDS have
data on poverty or on inequality measures. Other data —
e.g. for water and electricity access — are more widely
available because international agencies often produce
estimates to fill data gaps. Administrative data systems that
require substantial resources — such as lists of enrolled
students and their gender, or registered births — are not so
widely available.

In the case of Africa, Chapter 8 provides a snapshot of
innovative uses of data for improving decision making
relating, inter alia, to poverty eradication, education, water
resources, terrestrial ecosystems, natural disasters, climate,
and food security. The applications include early warning
and planning tools for flood and natural disaster
management, localized poverty maps, health and basic
infrastructure mapping, and detailed land cover and land
use data. For several topics covered by the SDGs, there are
new data approaches in Africa, using new technologies,
new methods and new data sources. There is an increasing
tendency to make use of multiple data sources: official
statistics, geographic and satellite data, big data (e.g., from
mobile phone call records), scientific data, data produced
by NGOs and research foundations, and data from the
media, the public and the business sector.

Rapid development of new data approaches in Africa has
been spurred by trends such as the rapid penetration of
mobile phones. In African countries with very high
penetration rates, cell phone records can be explored to



increase either the availability or the frequency of data. In
many countries of the region, access to the internet
remains a challenge due to low internet connectivity, and
data collection using internet platforms and data produced
through internet use — e.g., social media, online searches,
online transactions, etc. — is rare. Geospatial information is
also increasingly being used in Africa.

Many African countries actively engage in piloting and
implementing innovative approaches for improved data
processes. As in other regions, many data innovations are
developed by research institutes and universities and have
not yet made it into channels influencing national policy-
making. Where innovations, for example new software
tools, are developed and disseminated by international
agencies, countries may find it difficult to evaluate and
assess their suitability and therefore could benefit from
access to independent advice on new technologies and
tools and their relative strengths and drawbacks. Further,
most of the big-data applications need to be calibrated
against official, “traditional” data. Therefore, strengthening
national statistical agencies as the providers of such data
remains a priority, particularly in countries where these
agencies are under-resourced.

Developing disaster statistics and risk metrics will not only
support evidence-based policy and decision making, but
also improve reporting of progress towards internationally
agreed goals and targets. Chapter 4 explains how the
inclusion of targets related to DRR not only in the SDGs but
also in the Sendai Framework for Disaster Risk Reduction
2015-2030 brings to the fore a range of practical issues that
relate to all the stages of disaster risk reduction and
management, from knowledge of past events to early
warning to risk mitigation to disaster management plans.
Issues include the need for definitions, accounting
methods, baselines, methodologies for assessing risk,
exposure and vulnerability, and data collection efforts.

The chapter illustrates ongoing efforts to mobilize
conventional and more innovative data sources to inform
decision-making (e.g. use of drones for vulnerability and
loss assessments, crowd-sourcing information for mapping
post-disaster needs).

Addressing these measurement issues in the context of the
SDGs provides an opportunity to align the treatment of DRR
in the post-2015 agenda and the post-Sendai DRR
monitoring framework in order to avoid duplication and to
ensure that progress in disaster risk reduction can be
reported as an integral part of progress on sustainable
development.
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Identifying emerging issues: a critical role for science in
informing policy

The identification of new and emerging issues warranting
policy makers’ attention is a critical function of the science-
policy interface. The process typically draws on scientific
evidence, assessments, and projections. A common
approach involves canvassing expert opinion to collect an
initial list of issues, which is then whittled down in the
course of discussions among experts.

Another, complementary approach is to crowd-source
briefs from interested scientific communities around the
world, asking scientists to motivate why they think a
particular issue needs policy makers’ attention. This
provides a bottom-up, largely unfiltered science
perspective. In response to an open call for contribution to
the GSDR, 367 natural and social scientists from 24
developing and 22 developed countries submitted 187
science briefs for the consideration of policy makers in the
HLPF. Many inputs were received from younger scientists
and scientists from developing countries who previously
were not involved in United Nations related activities and
debates. While this process lacks the expert pedigree of
formal assessment exercises, judgments about quality can
be made based, e.g., on the degree to which findings are
grounded in the peer-reviewed literature and are
consistent with the scientific method.

The submitted briefs differed greatly in terms of their
nature and focus; taken together they provide a mosaic of
interdependent challenges. Many briefs focused on clusters
of SDG-related issues, such as SCP-growth-employment-
infrastructure-industrialization, energy-water-climate,
health-hunger-oceans, ecosystems-inequality. Few took a
system-wide approach covering multiple SDG areas such as
is commonly found in integrated global assessments. Many
of the briefs followed a transdisciplinary approach
characteristic of sustainability science.

Looking to possible future crowdsourcing efforts, there is a
need to expand outreach efforts, in order to garner more
inputs on emerging issues related to the economy, social
systems, and technological change, as well as to expand
outreach to science communities utilizing other languages.
A systematic approach to identify science issues for the
deliberations of the HLPF could be built on various input
channels, including crowdsourcing combined with an
expert review and vetting process based on clear criteria
for selecting, filtering and prioritizing issues, as well as
taking advantage of the diverse landscape of existing
United Nations system mechanisms for identifying
“emerging issues” in specific focus areas.



Introduction

The present Report was prepared to inform the
deliberations of Member States at the High-level Political
Forum on sustainable development (HLPF) in July 2015,
including with respect to the scope and methodology of a
Global Sustainable Development Report (GSDR).° It is a
complement to the Prototype GSDR published in 2014 for
the second session of the High-level Political Forum.”

The content of the report is based on the knowledge and
expertise of more than 500 contributing scientists and
many experts from more than 20 United Nations agencies.
The chapters are examples of different analytical
approaches that future editions of the GSDR could take to
informing discussions on sustainable development at the
HLPF with the latest science. Conforming to the mandate
given in Rio+20, the chapters do not seek to produce new
knowledge but to reflect existing documentation and
assessments and turn them into simple, coherent “digests”
that can inform decision-making.

The collection of chapters in this year’s report can also be
seen as a template for annual reports, which in the future
would constitute the building blocks for a GSDR produced
every four years for the meetings of the HLPF under the
auspices of the United Nations General Assembly.

The Report is built around two structuring dimensions: the
science-policy interface — and the various ways in which it
could be strengthened — and the post-2015 development
agenda, in particular the Sustainable Development Goals
(SDGs). To this end, the Report outlines ways in which
existing knowledge produced both inside and outside the
UN system can be assembled to provide policy relevant
data, analysis and information and support an enhanced
dialogue between science and policy.

Integration is the thread that ties together the chapters
covering aspects of the SDGs. Thus the Report contains a
global, integrated perspective on the SDGs, informed by
science. Selected issues — oceans and disaster risk
reduction — illustrate approaches to integration: the so-
called “nexus” approach, which groups a cluster of
interrelated issues, and the analysis of a cross-cutting issue
relevant to multiple goals. The Report also highlights the
challenges facing groups of countries in special situations to
devise strategies and policies to put in place an effective
science-policy interface to support implementation of the
new agenda. Overall, the aim is to support an informed
discussion on what science-based products, in years to
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come, would be most helpful to United Nations decision-
making on the sustainable development agenda.

Chapter 1 and Chapter 2 each illustrate one of the
structuring dimensions of the report and serve as an
introduction to the other chapters. Chapter 1 examines
what the HLPF could do to add value to the current
landscape of the science-policy interface for sustainable
development. The chapter takes as a point of departure the
ideas expressed by UN Member States, UN organizations
and others for the preparation of the 2014 UN Secretary-
General’'s report on “Options for the scope and
methodology for a global sustainable development
report".8 Taken together with views from scientists and
development practitioners, these ideas suggest a range of
ways for the HLPF to enable constructive interactions
between science and policy-making at the United Nations.
Chapter 2 provides an integrated perspective on the SDGs.
It surveys the landscape of major global assessments in
terms of their coverage of the SDGs and their interlinkages.
It also emphasizes the need for understanding such
interlinkages across a wide range of scales.

These two dimensions — a prominent role for science and
an integrated approach to implementing the SDGs and the
post-2015 development agenda — critically shape the policy
space for sustainable development.

Chapter 3 examines the nexus of oceans, seas, marine
resources and human well-being. Chapter 4 looks at the
theme of disaster risk reduction (DRR) as a critical cross-
cutting dimension in the sustainable development agenda.
Chapter 5 examines debates on promoting industrialization
as a strategy for advancing inclusive economic
development, and how the industrialization challenge and
opportunities are being recast in light of challenges like
widening inequalities, climate change and unsustainable
patterns of consumption and production. Chapter 6
examines selected aspects of the science-policy interface in
the context of countries in special situations: least
developed countries (LDCs), landlocked developing
countries (LLDCs) and small island developing States (SIDS).
Chapter 7 explores existing ways that have been used by
United Nations processes and other institutions to identify
issues of relevance for the consideration of policy-makers,
and presents results of another approach involving an open
call for crowd-sourced science briefs. Chapter 8 provides a
snapshot of innovative uses of data for improving the SPI
for sustainable development in Africa. The main
conclusions from the report are gathered in Chapter 9.



Chapter 1.

1.1. Introduction: the science-policy interface for
sustainable development

More than 20 years ago, the United Nations Conference on
Environment and Development (Earth Summit) led to the
adoption of a broad sustainable development agenda in the
form of Agenda 21, which included an entire chapter on
science for sustainable development (chapter 35). Since
then, there has been a significant increase of scientific
research and publications on sustainable development and
more scientific evidence presented to policy-makers on this
topicg. Science has also become more integrated into policy
efforts to promote sustainable development.10

The United Nations Conference on Sustainable
Development (Rio+20 Conference) held in June 2012,
recognized that while some progress had been made in the
implementation of sustainable development since the Earth
Summit in 1992, implementation was still a challenge for
many countries. Reasons for this lack of implementation lie,
inter alia, in insufficient progress and setbacks in the
integration of the various dimensions of sustainable
development (economic, social and environmental). The
establishment of the United Nations high-level political
forum on sustainable development (HLPF) was part of the
response of the international community to this problem.

Among other functions, the HLPF was given the task to
“strengthen the science-policy interface through review of
documentation bringing together dispersed information
and assessments, including in the form of a global
sustainable development report, building on existing
assessments” (The Future We Want, §85k)."* This mandate
foresees a space for discussions on the science-policy
interface in an intergovernmental UN forum dedicated to
sustainable development. UN Member States will have to
determine how to structure this discussion, including which
topics and issues should be covered and in what format.

This chapter aims to inform this reflection by bringing
together insights from the literature and practical
knowledge and expertise of scientific communities,
development practitioners and experts of the science-
policy interface. The chapter provides a menu of concrete
roles and actions that the HLPF could consider in order to
strengthen the science-policy interface for sustainable
development.

1.1.1. Science for sustainable development

Last year's GSDR documented the emergence of
sustainability science over recent decades.'? Sustainability
science has been described as “a field of research dealing
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with the interactions between natural and social systems,
and with how those interactions affect the challenge of
sustainability”. Sustainability science is primarily use-
inspired, as are agricultural and health sciences, with
significant  fundamental and applied knowledge
components, and with commitment to moving such
knowledge into societal action. Sustainability science is
carried out in all parts of the world and brings together
many scientific disciplines.13

An integrated understanding of sustainable development is
one of the prerequisites of science for sustainable
development. Such integration calls for interdisciplinary
research, which entails integrating disciplines of the natural
sciences and the social sciences, and bringing together
people and ideas from those disciplines to jointly frame
problems, devise methodological approaches and analyze
data.™ Many sustainable development research questions
also require integrating the humanities and the engineering
sciences, with their very different methods and traditions.™

The currently accepted paradigm for sustainable
development science is that it also requires involving non-
scientists what is called transdisciplinarity.
Transdisciplinarity ~ combines interdisciplinarity  and
participatory approaches and requires reaching out to
various communities and considering non-scientific
knowledge (e.g. from local and indigenous communities,
user groups, the general public, non-governmental
organizations) in the research process.'® Other necessary
conditions for science for sustainable development have
been defined, inter alia, by the Scientific Advisory Board of
the Secretary-General of the United Nations and include
the need to consider the social responsibility of science
(e.g. being oriented towards societal goals and values), and
to ensure ethically acceptable, sustainable and socially
desirable innovation processes."’

1.1.2. The science policy interface for sustainable
development

Defining the science-policy interface

The science-policy interface (also referred to as SPI) is a
broad concept for which various definitions and typologies
exist. SPIs cover a very wide range of structures,
communication forums, situations and methods.”® For
example, they can be formal structures, designed for a
specific purpose (e.g.scientific advisory bodies of
international conventions, intergovernmental panels,
scientific advisory boards, chief science advisors, national



academies of science) or informal (e.g. policy workshops
aiming to bring together scientists and policy-makers for
discussing research results or issues). They can be long-
term and/or recurring (recurring global assessments such
as the IPCC assessment reports) or one-off events (e.g.
Millennium Ecosystem Assessment). Their common feature
is the potential
knowledge production and learning.

Roles of the science-policy interface

SPI mechanisms are established for a variety of purposes
and fulfill many different functions. Table 1-1 outlines
functions or roles commonly attributed to them. In
practice, the range of roles of SPIs is even broader than this

table suggests. Examples are detailed in boxes throughout
the chapter.

Box 1-1. Defining the science-policy interface

SPIs are the many ways in which scientists, policy-makers
and others link up to communicate, exchange ideas, and
jointly develop knowledge to enrich policy and decision-
making processes and/or research. SPIs involve exchange of
information and knowledge leading to learning, and
ultimately influencing decisions and changing behavior —
i.e. doing something differently as a result of the learning.
These changes may be made by policy-makers, local-level
decision-makers, scientists, other stakeholders or citizens.
As such SPIs can lead to many — sometimes surprising —
practical impacts.

Source: Young et al. (2013)

for exchange of information, joint

Table 1-1. Common roles attributed to SPIs

Scientific
warning and
awareness
raising

In the absence of public concern, before an issue enters the policy cycle, scientific expertise can be used to
bring an issue to the attention of policy-makers. Scientific warnings can steer public attention to issues that
form threats to human well-being and that imply policy intervention. Many environmental and health
problems (e.g. climate change, malaria, HIV/AIDS) were brought to the forefront of political attention through
a process of awareness creation through scientific expertise.

Defining or re-
defining a
problem

Sustainable development problems are usually “wicked problems”, as opposed to well-defined scientific
questions. In this context, it is not only the “solution” that is important, but as importantly the problem
definition and the definition of goals, and the identification of the range of options and possible approaches
that should be considered to address it. In addition, a problem can be re-opened and redefined several times
during the policy cycle so as to take into account dimensions or issues not adequately considered up front.
Science and SPIs have a critical role to play in this regard.

Assessing
policy choices
or the impacts
of different
policy options

When defining a policy problem, it is usual to be faced with various policy options. Various scientific tools or
approaches are available to support choice among options including, inter alia, integrated impact assessments
and scenario modelling. In addition, scientific expertise can play a role in validating or questioning existing
policy choices by critically documenting their beneficial or harmful effects, their comparative advantage or
disadvantages, and their capacity or failure to achieve their stated goals. SPI can also play the role of
identifying and assessing the potential and limits of collective action among parties participating in sustainable
development, for example in relation to multilateral agreements.

Informing the
judicial and
legal systems

Science plays a role in informing legislation, at the national and international levels. In addition, the judicial
system is increasingly faced with litigation cases that present complex issues of science and technology, and
increasingly requires access to sound science. One role of science is therefore to provide evidence on issues
that are challenged or whose validity is questioned.

Monitoring
and
implementatio
n

Many policies cannot be properly implemented or do not yield the intended outcome unless they are
scientifically monitored on a regular basis. This type of scientific expertise usually involves creating routine
procedures and methodologies. Once methodologies are established, the task ceases posing a scientific
challenge and the process of monitoring often falls to other parts of society. However, especially if the policy
issue is still contested during implementation and if the success of the regulation depends on cooperation of
stakeholders with divergent interests, an independent scientific source may be crucial for a credible monitoring
process.

Source: Authors’ elaboration, based on Cash et al. (2003), Engels (2005), Treyer et al. (2012), White et al. (2001).
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Complex relationship between science and policy

As highlighted by the variety of roles that SPIs can play, the
relationship between science and policy is not linear, but is
better seen as a circular or nexus relationship. Science has
different roles to play at the different stages of the policy
process, from issues identification, to agenda setting and
identification of goals and objectives, to the identification
of tools, to monitoring and evaluation and subsequent
changes in policies. However, science is only one of the
elements in the policy process, and various actors play
different roles at different points in the cycle.® For
example, engaged individuals, civil society organizations
and the media have often played a critical role in raising
public awareness of important societal issues.”’ In
addition, the role that science plays in the policy process is
likely to be defined by actors who use scientific knowledge
to prove or promote a specific course of action. Thus, it
might be better to define science as an instrument rather
than an actor.”

Box 1-2. Possible roles of science through the policy cycle
Problem formulation is often led by societal actors, who
can draw on researchers to help make the formulation
rigorous. Science usually can play a role in the identification
of solution options. The choice of options for action is led
by the societal players, but can draw on research to provide
analyses of the consequence of different options.
Implementation is mainly led societally, but there is plenty
of opportunity for research to contribute. Monitoring can
be led by the research side and operational side, with the
feedback and learning a joint activity between scientists
and other actors.

Source: Stafford-Smith, M., contribution to the GSDR 2015.

Expert quotes (1)

“Many objectives and tools of sustainable development face
implementation challenges of political, economic or technical
nature. There is often doubt among policymakers on the
relevance of the solutions proposed by proponents of
sustainable development, especially when it comes to
transitioning from small-scale, local experience to
generalizations in terms of public policy. This should be of
direct concern to science-policy interfaces, if they intend to be
relevant from the perspective of public policy. The science-
policy interface should be able to study the modalities of
implementation of public policy, and the use of different
instruments: regulatory, economic or societal, and their
respective effectiveness. The mandate of science-policy
interfaces should include the scientific review of public
policies to identify success stories, failures, and possible
adverse effects.”

Box 1-3. Science-policy interface in the UN system: some
examples

The science-policy interface is a feature of the daily work of
many organizations in the UN system. Organizations such
as UNESCO and UNEP have strong mandates to promote
the science-policy interface, and do so in different ways.
UNESCQ'’s intergovernmental and international scientific
programmes (International Hydrological Programme; Man
and the Biosphere Programme; International Geosciences
Programme; International Basic Sciences Programme;
Management of Social Transformations Programme) bring
together scientists and government representatives on a
range of sustainability issues, including water, biodiversity
and sustainable development, social transformations and
others. Its Intergovernmental Oceanographic Commission
provides the UN Member States with an essential
mechanism for global co-operation in the study of the
ocean. In addition, UNESCO also co-sponsors global
assessments that identify policy responses in different
areas and contributes to the global intergovernmental
mechanisms to strengthen the science-policy interface,
such as the Intergovernmental Platform on Biodiversity and
Ecosystem Services (IPBES).

Apart from various thematic assessments, UNEP uses the
Year Book series and the Global Environmental Outlook
series as the two main vehicles to address the science-
policy interface. Over the past 15 years, the GEO reports
and their consultative and collaborative processes, have
worked to bridge the gap between science and policy by
turning available scientific knowledge into information
relevant for decision makers. GEO uses the DPSIR
framework to identify and evaluate the complex and
multidimensional cause-and-effect relationships between
society and the environment. The upcoming GEO-6,
expected to be launched in mid-2017, will build upon
regional assessment processes and create a comprehensive
picture of the environmental factors contributing to human
well-being, accompanied by an analysis of policies leading
to greater attainment of global environmental objectives
and goals.

Eleven years ago UNEP published the first edition of the
UNEP Year Book series alerting the world to the
development of dead zones in coastal waters resulting from
excess nitrogen seeping into the water. In the intervening
period many more emerging issues have been identified.
The eleventh edition of the UNEP Year Book looks at ten
issues flagged as emerging by previous reports over the
past decade, including plastic waste in the ocean, the
environmental impacts of excess nitrogen and marine
aquaculture, air pollution’s deadly toll, and the potential of
citizen science.
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The Committee on the Peaceful Uses of Outer Space, the
primary United Nations body dealing with space, has
promoted the use of space-based data for development
(for example, remote sensing data can provide information
needed to monitor trends and changes in, as well as to
formulate relevant public policies related to: climate
change, sea level, ozone layer, glacier coverage, global
health, impact of human activities on the environment,
agriculture and food security, deforestation, droughts and
floods, etc.). The Committee has pointed to the need for
establishing sustainable national spatial data infrastructure;
enhancing autonomous national capabilities in the area of
space-derived geospatial data; engaging in or expanding
international cooperation in the area of space-derived
geospatial data and increasing awareness of existing
initiatives and data sources; and supporting the United
Nations in its efforts to access and use geospatial
information in its mandated programmes.

As a specialized agency of the United Nations, IMO is the
global standard-setting authority for the safety, security
and environmental performance of international shipping.
For parts of its scientific needs, IMO relies on the Joint
Group of Experts on the Scientific Aspects of Marine
Environmental Protection (GESAMP), an advisory body
established in 1969 that advises the UN system on the
scientific aspects of marine environmental protection.
GESAMP is jointly sponsored by nine UN organizations with
responsibilities relating to the marine environment (IAEA,
IMO, FAO, UN, UNDP, UNESCO-IOC, UNEP, UNIDO, WMO),
and they utilize GESAMP as a mechanism for coordination
and collaboration among them. Through a well-established
system of internal and external peer review, GESAMP
ensures  scientific  credibility,  transparency and
independence of the advice it gives to the sponsoring
organizations.

The Secretary-General’s Scientific Advisory Board, created
by the UN Secretary-General in September 2013 and
convened by the Director-General of UNESCO, is an ad hoc
group of 26 eminent scientists representing all regions and
many scientific disciplines. The central function of the
Board is to provide advice on science, technology and
innovations (STI) for sustainable development to the UN
Secretary-General and to executive heads of UN
organizations.

Source: UNEP, UNESCO, IMO, OOSA, UNDP contributions to
the GSDR 2015.

Criteria for effectiveness of SPI mechanisms

Commonly accepted criteria for assessing the effectiveness,
influence and impact of science-policy interfaces are
credibility, relevance and legitimacy.”” Other criteria
mentioned in the literature have included accessibility (of
scientific findings) and iteration and evolution over time: >
The literature on SPI also provides numerous analyses of
“factors of success” for SPI and suggestions on how to
strengthen the science-policy interface.”*

Box 1-4. Credibility, relevance and legitimacy: critical
determinants of the effectiveness of SPI

Credibility: refers to the perceived quality, validity and
scientific adequacy of the information generated by the SPI
such as the perceived scientific and technical soundness of
an assessment. Credibility can be linked, for example, to
the respect of the scientific method (hypotheses that are
original and, where appropriate, predictive and testable;
experiments repeated by colleagues in order to verify the
results; presentation of uncertainties in results and in
predictions presented; publication of results through a
quality control mechanism such as a rigorous peer-review
process).

Relevance (or salience): refers to the alignment of an
assessment to the needs and priorities of decision-makers
(e.g. its results need to be applicable and practical for
decision-makers to make informed decisions). It is also
linked to the perception of the usefulness of the
knowledge, and how closely it relates to the needs of policy
and society (e.g. do the assessment and its findings address
the particular concerns of a user?). For example, an
assessment can be considered relevant if users are aware
of it and if it informs policy, behavioral change or other
decisions.

Legitimacy: reflects the perception that the assessment or
the production of information has been respectful of
stakeholders’ divergent values and beliefs, has been
unbiased, and fair in its treatment of opposing views and
interests. Issues of lack of legitimacy can arise, for instance,
when one group questions the product or process of an
assessment because it feels that its input was not
considered, or when it is believed that data sources or
modeling approaches used were dominated by experts
from select backgrounds, disciplines or origin.

Source: Authors’ elaboration, based on Cash et al. (2003);
Young et al., (2013); Scientific Advisory Board of the
Secretary-General of the United Nations (2014b); UNEP
(2009b)
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Communication between scientists and policy-makers is
one of the critical factors impacting the effectiveness of
SPIs. Scientific information is more likely to be used if it is
delivered in appropriate formats, at the right time and
through the appropriate channels. SPI effectiveness is likely
to suffer when communication is largely one-way,
infrequent or occurs only at certain stages of the policy
process. Gaps in effective communication have been
identified in the literature: i) between knowledge holders
inside science, across regions, scales, disciplines and
assessments; ii) between science and traditional and
practical knowledge holders; iii) between science and
policy; and iv) between science and society. Improving
communication and managing boundaries between
scientists and decision-makers is therefore a critical issue.”
These gaps have to be assessed in the broader context of
the interaction between science and the political process,
as decisions by policy-makers on whether and when to use
scientific knowledge may often be based on strategic
calculations, based on their specific priorities and interests.

1.2. Possible roles of the HLPF for strengthening the
science-policy interface: opinions from scientists
and development experts

Decades of practice have resulted in a rich body of
knowledge on the science-policy interface, going from the
analysis of the roles it plays at various levels in society, to
the way it impacts decision-making, to the design of
effective science-policy interface mechanisms. The range of
challenges that have been identified is vast, and concerns a
range of actors operating across all geographical levels.
Among the important issues identified in the literature, not
all are equally relevant to intergovernmental discussions on
sustainable development.

The GSDR team undertook a review of the literature on
science-policy interface at the international level. The
review considered academic articles and policy-oriented
documents, in particular extensive reviews produced by
UNEP*® and background papers prepared for the first
meeting of the UN Secretary-General’s Scientific Advisory
Board.”” Fifteen broad issues were highlighted as
challenges for the science-policy interface in this field. The
selection of issues was made based on the potential
relevance of the HLPF to address them.”® The GSDR team
also considered ideas that had been expressed by UN
Member States, UN organizations and other stakeholders
for the preparation of the UN Secretary-General’s report on
“Options for the scope and methodology for a global
sustainable development report” in 2014.° The
submissions received for that report included a number of
suggestions on how the global sustainable development
report could support policy discussion at the high-level
political forum in the future.®* The main themes that ran

across the suggestions made were: the need to allow for a
wide range of participation and feature a wide range of
perspectives; capturing past and future trends; addressing
interlinkages, synergies and trade-offs among sustainable
development areas; examining emerging issues; presenting
good practices in terms of integrated policies. Many of
these themes suggest concrete ways in which the HLPF
could contribute to strengthening the science-policy
interface.™

Based on this review, an initial list of 20 ideas regarding
concrete ways for the HLPF to strengthen the science-policy
interface for development was constituted. A questionnaire
was sent to a sample of scientists, development
practitioners and experts of the science-policy interface,
asking them to classify the ideas identified in the first stage
in terms of importance in the context of the mandate of
the HLPF. Experts were also asked to provide additional
ideas and provide more qualitative views, briefs or other
relevant material.* Inputs were received from 19 individual
experts representing a broad range of professional
backgrounds and expertise and several UN agencies. The
GSDR team, in collaboration with the International Council
for Science (ICSU), also requested inputs from national level
scientists and science advisors, based on a short
guestionnaire addressing various aspects of the linkages
between the international and national levels of science-
policy interface for sustainable development.33 Inputs were
received from 15 national level advisors. Insights from such
a small sample are not necessarily representative of the
views of all science or development practitioners’
communities. Rather, they provide a range of concrete
suggestions for the HLPF going forward, while also
shedding light on the diversity of views that exists.

Expert quotes (2)

“There is a lot of work going on, however, it is not coherent or
systematic and there is no guidance or distillation process to
make sense of it or to form the direction of priority.”

“The focus ought to be not just advice from the UN but also
looking at what the global community (UN) has a comparative
advantage in offering. | believe it is, first and foremost, two
things: 1. the identification and inclusion of broader
perspectives so as to avoid the sustainability discussion getting
clogged in solely “northern” points of view; and 2. the ability to
generate and sustain a consistent level of interface between
international science and “local” national needs and policy.
The latter is an oft-lost opportunity, even though it is in the
mandate of many agencies.”

30

In their contributions, experts brought forth important
nuances and suggestions regarding possible roles for the




HLPF to strengthen the science-policy interface. One expert
summarized his vision for the role of the HLPF as to
“provide scientific and empirical evidence to help
international and national policy makers and donors
formulate policies and strategies for achieving sustainable
development.”

Possible roles that the HLPF could play in strengthening the
science-policy interface can be clustered into three clusters
that span the space between science and policy. A first

group of actions relates to the provision of policy-relevant
data, analysis and information. A second cluster relates to
actions that the HLPF could take to support enhanced
dialogue between science and policy. A third cluster of
roles relates to the translation of the science-policy
dialogue into policy. Figure 1-1 shows the various actions in
the three clusters. All the ideas included in Figure 1-1 were
ranked as important by the majority of experts who
contributed to the chapter.

Figure 1-1. Possible roles for the HLPF for strengthening the science-policy interface: opinions of experts who contributed

to the GSDR

SCIENCE POLICY

* Provide a platform for two-way interactions

« [dentify areas where research, data and

« Identify new and emerging issues through
sound scientific evidence, assessments
and forward-looking projections

« Capture past and future sustainable
development trends, lessons learnt
and scientific findings, indicating
potential areas for policy action

* Provide a repository for recent
assessments covering sustainable
development goal areas

« Highlight interlinkages among sectors
and tools to address them in an
intergenerationally equitable way

* Assess the coverage, integration and
coherence of international assessments
in sustainable development goal areas

+ Highlight lessons learnt and best
practices from public-private
research collaborations

between international assessments and
regional and national policy-making

« Provide a forum for wide participation
through multiple channels and feature a
wide range of perspectives

+ Provide improved access to the findings
of existing assessments and highlight
synergies and trade-offs

* Provide a platform for exchange of
experience on how the science-policy
interface at the national level has worked

» Bring the work of independent scientific
advisory groups and assessment
initiatives to the intergovernmental arena

* Involve scientists in specialized fields to
engage in the broader science-policy
interface through the production of
science digests

* Promote in-depth cooperation on

integrated sustianable development
scenarios
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science-policy interface mechanisms
would need increased resources for
developing countries

« Agree on priority emerging issues that
need addressing at the international level,
based on national priorities

» Help transpose the outcomes of global
science-policy debates into regionally and
nationally relevant frameworks for action

* Provide political guidance on research
needs of relevance to address sustainable
development

» Request independent scientific bodies to
carry out studies that address specific
needs and questions raised by the forum

* Assess the effectiveness of the
international science-policy interface
mechanisms in sustainable development
goal areas

* Commission reviews on how
international law in specific
sustainable development areas
reflects changes in scientific consensus



1.2.1. Highlighting trends and providing policy-

relevant analysis

Possible roles for the HLPF in this category are directly
linked to the HLPF mandates on monitoring the
implementation of the sustainable development agenda.
Experts pointed out that a key to the role of the HLPF is the
capability to assess the significance of progress globally, i.e.
the synthesis and interpretation across all goals and targets
towards the overall outcome of global sustainability and
human development. For many of the roles identified
below, the Global Sustainable Development Report could
play a key role in making information available to the HLPF.

Capture past and future sustainable development trends,
lessons learnt and scientific findings, indicating potential
areas for policy action. This function was included in the
mandate of the UN Commission on Sustainable
Development from its inception, and the high priority that
experts grant it is a reflection of its continued relevance. It
was also emphasized in the inputs from UN Member States
on options for the scope and methodology of the GSDR.
The GSDR is expected to feature scientific findings
indicating potential areas for policy action in order to
enable evidence-based decision-making within the high-
level political forum. Many also suggested reporting on
trends and experiences at the national and local levels,
based on countries’ own national sustainable development
reports.

Highlight interlinkages among sectors and tools to
address them in an intergenerationally equitable way.
Policy research in various clusters of issues has highlighted
the need for integrated policies that consider
interdependencies among sectors. In their inputs to the UN
Secretary-General’s report on options for the scope and
methodology of the GSDR, Member States emphasized that
the GSDR should indicate how interlinkages can be
addressed and what the leverage points and gaps are for
implementation. They suggested that the analytical focus
should be on the interaction among economic, social and
environmental dimensions, on key drivers of change, and
on clusters of closely interlinked issues. This might include,
in particular, a cross-sectoral analysis of progress made,
obstacles encountered and potential integrated policy
options. Many would like the report to present good
practices of integrated policies. The GSDR 2014
documented interlinkages among sustainable development
issues, both across the range of sustainable development
themes and for the climate, land, energy, water and
development nexus.>* Chapter 3 reviews the status of
scientific knowledge on the interlinkages in the oceans,
seas, marine resources and human well-being nexus.
Similar approaches could be taken by future editions of the

GSDR, focusing on new clusters that are relevant to the
agenda of the forum.

Expert quotes (3)

“Highlighting interlinkages among sectors and tools to address
them needs to be done in a nuanced manner. I suggest adding
‘disciplines’ to ‘sectors’ and ‘tools’ Risk analysis in financial
modelling is quite different from CGE modelling (and theory), yet
we merrily mix the two. We have no alternative, but little effort
seems to be made to really understand the consistency of the
information that we use to motivate decisions.”
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Provide improved access to the findings of existing
assessments and highlight synergies and trade-offs. The
review of sustainable development progress undertaken in
the GSDR 2014 provided evidence that in recent decades,
impressive gains in some areas have come at the expense
of worsening trends in others. A synthesis report such as
the GSDR is expected to add value and provide improved
access to the findings of a large number of existing
assessments and to highlight synergies and trade-offs
between actions taken in various settings. * In addition, as
already suggested by the GSDR 2014, the Global
Sustainable Development Report might help decision-
making by bringing together sectoral outlooks in a coherent
way and highlighting issues where interactions should be
taken into account (see Chapter 2).

Identify new and emerging issues through sound scientific
evidence, assessments and forward-looking projections.
The importance of this role was highlighted by UN Member
States in their inputs on the scope and methodology of the
GSDR. The identification of emerging issues is one of the
functions of the HLPF and was one of the functions of its
predecessor, the Commission on Sustainable Development.
Over the years, discussions at the Commissions played an
important role in transferring some of the emerging issues
identified in the review process to the political process, in
areas such as forests, oceans, energy, hazardous chemicals
and persistent organic pollutants.*® Finding adequate ways
to identify emerging issues over the whole spectrum of
sustainable development areas (including social and
economic areas) and bring them to the attention of the
political process is therefore important. Chapter 7 of the
GSDR 2014 and Chapter 7 of this report are devoted to
emerging issues and include practical suggestions in this
regard.

Provide a repository for recent assessments covering
sustainable development goal areas. As documented by
the GSDR 2014, there are hundreds of assessments
covering the thematic areas relevant to sustainable
development. Based on the work done for this report (see




Chapter 2), it appears that there is no publicly available
database of assessments and flagship reports covering the
17 SDG areas and documenting, even succinctly, the
content of the assessments. In some cases, work carried
out by UNEP, IPBES, IPCC, as well as in the preparation of
the World Oceans Assessments has produced extensive or
guasi-exhaustive lists of reports. But the equivalent does
not seem to exist in a readily available form for all of the
SDG areas. A database of assessments, covering the 17
SDGs and listing landmark assessments and reports and the
most recent flagship publications of international
organizations, could therefore be useful for the purpose of
informing the deliberations of intergovernmental
processes, including the HLPF. Such a tool would also
provide an entry point for practitioners working in different
areas of sustainable development. Experts who contributed
to the report mentioned the importance of considering
relevant reports coming from outside the UN system and
major international assessment efforts and produced by
non-governmental organizations, think tanks, academia,
global research programmes and the private sector.*’

Assess the coverage, integration and coherence of
international assessments in sustainable development
goal areas. With the adoption of a new development
agenda covering a much broader range of issues, it
becomes important to consider how existing assessments
cover the various areas as well as the interlinkages among
them. In particular, it is important to identify key
interactions among areas that are insufficiently addressed
by the sum of existing assessments. Chapter 2 of this report
addresses these issues in more detail. Experts who
contributed to this chapter saw this as an important issue
for research over the coming years, hopefully informing the
follow-up of the SDGs.*® Going down to the policy level, all
of the SDG areas are covered by a large number of
international reports and assessments, many of which do
not have this specific area as main focus. For example, the
Millennium Ecosystem Assessment produced a synthesis
report on health and ecosystems.39 As underscored in the
GSDR 2014, reports produced by different scientific and
expert communities tend to adopt different assumptions
and perspectives. For the purpose of strengthening the
science-policy interface, when looking at an SDG area, it
would be important to examine the main conclusions and
policy recommendations of the reports that cover that
area, identify commonalities and differences in
recommendations, and present in simple ways the main
reasons for the differences — from availability of base data
to interpretation of the data and trends to modelling
assumptions to emphasis on alternative strategic options.
Unfortunately, this is not frequently done.” This is
something that future editions of the GSDR could aim to

feature, focusing on topics that are on the agenda of the
HLPF.*

Highlight lessons learnt and best practices from public-
private research collaborations. Lack of integration of the
private sector into knowledge systems, both as user and
source of relevant knowledge, has been identified as a
recurrent issue. A substantial part of research and
development in areas that are directly relevant to the SDGs
(e.g. agriculture, energy) is undertaken by the private
sector. Yet private research efforts are not always factored
in public strategies for science and the science-policy
interface. In order to avoid divergent outcomes, it is
important to achieve a certain level of coordination in the
direction of research in the public and private sectors. This
has to be done in a context where the freedom of scientific
research is a central policy tenet in many countries, even
though research is regulated.42 The HLPF could help feature
national experiences and practices in this regard, in relation
to specific sectors and cluster of issues debated at the
forum each year. 3
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Box 1-5. An example of the science-policy interface in a
private sector context: Finding appropriate metrics for
voluntary sustainability standards for agriculture

In agriculture, Voluntary Sustainability Standards (VSS) have
emerged and they offer an explicit articulation of specific
objectives - such as production practices, environmental
benefits, or labor conditions - for farmers and value chains
as well as the mechanisms to certify or audit those. As the
only codified and readily verifiable market mechanisms that
ensure and communicate key aspects of sustainability, VSS
serve consumer needs and simultaneously support the role
of the state by providing a valuable public good. However,
the research literature is clear that the Ilack of
comparability and narrow research designs makes it very
difficult to determine the usefulness or the effectiveness of
the VSS and their certification or verification systems. As
these VSS approaches have grown in size and influence, the
extent to which they actually fulfil sustainability objectives,
and at what cost, needs to be understood better.
Answering this question requires reliable and comparable
metrics.

Already a number of efforts are under way. Common
indicators, capable local institutions, and performance
monitoring already exist, along with emerging best
practices. The Sustainable Food Lab, an organization with
more than 80 members that include leading companies, is
collaborating on these approaches with the Committee on
Sustainability Assessment (COSA). ISEAL, the umbrella
organization for leading VSS including Fairtrade




International, Marine Stewardship Council, Rainforest
Alliance, Forest Stewardship Council and the Sustainable
Agriculture Network is also collaborating with COSA on a
very similar set of indicators and methods and integrating
other leaders including MIT’s J-PAL and 3le. Leading
development agencies and donors are piloting programs
that incorporate indicators and approaches fostered by the
COSA Consortium. They have also been adopted by
prominent producer organizations such as the National
Federation of Coffee Growers of Colombia with more than
500,000 members. As more organizations take on such
common approaches and help to improve and evolve them,
more institutions are being trained to work with them in
developing countries. The collective impact could be
considerable, especially as both public agencies and
companies with extensive global supply chains adopt such
methods.

Source: D. Giovannucci and F. von Kirchbach, 2015, How
New Metrics for Sustainable Agriculture Can Align the roles
of government and business, Brief submitted for the GSDR
2015

Consideration of a broader range of knowledge and in
particular indigenous knowledge is critical to the credibility
and legitimacy of science-policy interface mechanisms.*
The HLPF can provide a forum for broad participation, in
which communities that do not usually have access to
science-policy debates in the UN can have a voice.

1.2.2. Providing a platform for science-policy dialogue
Roles and actions identified in this cluster are directly
linked to usual roles of science-policy interfaces, using the
setting of the HLPF as a forum where international policy-
makers meet with scientific communities and development
experts.

Provide improved access to the findings of existing
assessments and highlight synergies and trade-offs. This is
a direct extension of roles related to assessments described
above. What seems to be a most pressing issue is the need
for translation of the findings of international assessments
into usable, policy-relevant material, at both international
and national levels. Many contributors to this chapter, from
developed and developing countries alike, mentioned the
fact that, due to their complexity, assessments are not
effectively used by policy makers.** Material produced for
the GSDR could be useful in this regard and could be
disseminated at the HLPF, for example, thematic briefs
highlighting the main messages from assessments covering
specific clusters of issues.

Provide a forum for wide participation through multiple
channels and feature a wide range of perspectives. While
there is a growing awareness regarding the need to draw
more systematically on a broad range of knowledge types
(e.g. across sectors and disciplines, across scales, non-
formal knowledge), their effective incorporation in SPI
processes is still a challenge. In particular, incorporation of
social science approaches in international assessment
processes has often been identified as insufficient.

Box 1-6. Efforts to further integrate social sciences in the
science-policy interface for sustainable development

Efforts to bring together the natural sciences and the
sciences of man and society started more than 40 years
ago. An early example was the Man and the Biosphere
Programme of UNESCO, established in 1971 to promote
interdisciplinary approaches to management, research and
education in ecosystem conservation and sustainable use
of natural resources. Yet, it is widely recognized that these
efforts have not fully succeeded. Only economic science
has been able to gradually percolate into the assessments
(IPCC, IPBES, World Oceans Assessments), but social
sciences remain relatively absent. Yet, to the extent that
sustainable development policy primarily seeks to change
attitudes and behaviours, further integration of natural and
social sciences is necessary in order to make the science-
policy interface fully relevant.

Many international research programmes currently
promote integration of scientific disciplines from natural to
social sciences, engineering and humanities and encourage
research co-design in partnership with various stakeholders
to address complex sustainability challenges. They include:
Future Earth  (http://www.futureearth.org/); ICSU’s
Programme on Ecosystem Change and Society (PECS)
(http://www.icsu.org/what-we-do/interdisciplinary-

bodies/pecs/pdf/pecs-summary.pdf); the International
Human Dimensions Programme on Global Environmental
Change (IHDP, http://www.ihdp.unu.edu/pages/?p=about);
the |Integrated Research on Disaster Risk (IRDR,
http://www.irdrinternational.org/); and others that address
issues of relevance to both science and society such as
climate change, oceans, urban health and well-being.

Source: Chabason, L., and ICSU, contributions to the GSDR
2015.
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Bring the work of independent scientific advisory groups
and assessment initiatives to the intergovernmental
arena. As described above, many assessments and other
scientific initiatives exist, both inside and outside the UN,
and the forum could help bring their work to the policy
arena.” Getting away from a model where some actors
have privileged access to policy circles, the Forum could be



http://www.futureearth.org/
http://www.irdrinternational.org/

used to feature the work of these groups in a collaborative
setting, in order to allow for comparisons and gap analysis.

Involve scientists in specialized fields to engage in the
broader science-policy interface through the production of
science digests. Selected science digests might be a useful
way to involve scientists in highly specialized fields to
engage in the broader science-policy interface in the
context of the high-level political forum.*” This is one of the
ways by which the science-policy debate at the forum can
reflect a wider than usual range of views and perspectives.
There is great interest from scientific communities
worldwide for such an opportunity, as demonstrated by the
large number of submissions to the GSDR 2015 in response
to a public call for briefs.*

Provide a platform for two-way interactions between
international assessments and regional and national
policy-making. The scale at which scientific information is
produced and the scale at which governance operates do
not necessarily match the scale of concrete issues for which
scientific knowledge is needed. For example, there are
differences among regional and sub-regional priorities for
sustainable development, and those do not necessarily
reflect global priorities as addressed in international
assessments. SPIs need to take into account these
differences as well as the inter-linkages between the
different levels of decisions (from international to
national).*’

Expert quotes (4)

“It would be good to consider reports produced on geographic
areas that share common problems, interests or characteristics
but belong to different UN regions, as these have something to
contribute to the sharing of strategies and policy experiences. For
example, countries of the Mediterranean basin succeeded in
delivering the Mediterranean Strategy for Sustainable
Development and they do produce important reports within the
framework of the Barcelona Convention”.

Effective links between SPI processes at the international
and national levels are critical to the implementation of
sustainable development, which to a significant degree is
national and local in nature. In particular, in order to assess
the effectiveness and relevance of the SPI at the
international level, it is important to assess the extent to
which the national and international levels of SPI
communicate, in both directions. Such links vary widely
across countries, due to a range of factors that include
differing levels of development, varying importance given
to science in national contexts, differing institutional
structures to enable communication between science and
policy, and others. Some issues have long been identified in
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the literature on science-policy interface, for example the
need for improved communication and “translation” of the
findings of international assessments, the critical
importance of buy-in by politicians, and the unequal
relevance of international assessment processes and
findings to national realities.

International assessments can be important and useful in
advising policy makers at the national level, in particular to
increase the scientific awareness of those in leadership
positions and to inform civil society on science topics of
national importance; to provide international comparisons
for national benchmarking; and to provide evidence-based
information and scientific data that may not be available at
the national level. However, the different assessments do
not always have discernible impact on the elaboration of
national policies. While there is a great variety of
mechanisms and institutions at the national level which
should allow international assessment to inform national
and regional science priorities,50 in practice there is often
low awareness of international assessment reports among
policy makers and a lack of formal feedback processes for
their dissemination. Conversely, national priorities should
inform scientific research; however, the degree to which
international assessments reflect national priorities for
sustainable development seems to be highly variable across
countries and across policy areas within countries.”

The HLPF could facilitate dialogue between international
assessment processes, organizations specialized in science-
policy interface and national-level policy makers, with a
view to relaying the needs of national decision-makers with
respect to international assessments and reducing the gap
between the existence of formal structures and the reality
of communication between science and policy.>* Focusing
on the UN system, the HLPF could provide a space for very
high level interaction between elected officials and leaders
of international organizations to address these issues.

Provide a platform for exchange of experience on how the
science-policy interface at the national level has worked.
In many countries, in particular developing countries, there
are weak connections between science and policy and
interfaces between science and policy are often perceived
as marginal activities that are not prioritised for resources
and time. Experts who contributed to this chapter
mentioned a frequent lack of specific administrative
mechanisms that would allow experts to inform national
policy processes. The real impact of existing institutions
and mechanisms on policy making is often unclear and
unassessed. More broadly, in some countries there is lack
of trust among academia, governments and the private
sector, making the interaction quite complex.”® In many
countries, capacity for undertaking scientific assessments is



limited. There is a relative dearth of research that
systematically examines the SPI in developing countries,
and that provides recommendations for strengthening
linkages between scientific processes and the policy
process.”® Strengthening capacity for building effective
science-policy interfaces for sustainable development is a
recognized need in many developing countries.”

The HLPF could provide a platform for discussion on
national experiences with the science-policy interface, in
relation to clusters of issues on its agenda, featuring
existing initiatives in this area.>® Experts who contributed to
the report pointed to the important role that National
Councils for Sustainable Developments (NSDCs), in addition
to playing a role in coordinating implementation of
sustainable development at the national level, can play in
facilitating dialogue between science and policy in an
integrated, cross-sectoral way.57

Expert quotes (5)

“Inclusive discussions (scientists and policy makers) are important,
but do not necessarily always reach intended goals, as both circles
speak different languages. In order to support such necessary
discussions to take place, my comments here are for academia
and science: train a new generation of professionals with the skills
needed to manage interactions between scientific experts and
those with other kinds of specialized knowledge; revise current
reward systems; promote effective science communication; deploy
tools for managing and planning resources and risk management
strategies; build institutional capacity required to implement
collective decision making and reaching out to scientific circles;
develop local capacity for R&D in sustainability;, consider non-
stationarity in policy decisions; consider back casting and road
mapping as opposed to projecting/forecasting.”

Promote in-depth cooperation on integrated sustainable
development scenarios. Scenarios have long been
recognized as one of the tools that can inform choices on
future pathways, at various geographical levels. Going
forward, they can contribute to the important task of
developing ways of looking more comprehensively at
interactions across the whole set of SDGs (see Chapter 2).
Efforts to synthesize key messages and lessons learned
from sustainable development scenarios have long been
seen as important, and the prototype GSDR included a
chapter on this.”® The HLPF could help further efforts to
promote in-depth cooperation on sustainable development
scenarios, for example by providing space for meetings of
scenario modelling communities with policy-makers, a
platform for an exchange of best practices and lessons
learned, or a forum for the development of new scenarios.
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1.2.3. Contributing to the agenda-setting functions of
the Forum

Possible roles for the HLPF in this category are directly
linked to roles described in the other two clusters; they aim
at translating the result of assessment work and science-
policy dialogue into agenda-setting in an intergovernmental

context.

Help transpose the outcomes of global science-policy
debates into regionally and nationally relevant
frameworks for action. A critical aspect of the HLPF’'s work
going forward will be to improve the links between global,
regional and national policy processes for sustainable
development. This was a weakness of the Commission on
Sustainable Development, which was never satisfactorily
addressed.” The importance given by experts to this role
echoes its prominence in the submissions of Member
States regarding the scope and methodology of the GSDR.
Priorities and needs differ across countries and across
groups of countries, and this has a bearing on how
international science-policy debates can be transposed into
national and regional policy frameworks. The reverse
relationship was also underscored by experts contributing
to this chapter who noted “the importance for global
assessments and dialogues to be informed by the sum of
national frameworks”. The HLPF could contribute to
capacity building in this regard, including by highlighting
the needs and gaps in terms of science-policy interface
tools (assessments, scenarios, national reports, and others)
in groups of countries in special situations. Chapter 6 in this
report offers an initial example of efforts in this direction.®

Provide political guidance on research needs of relevance
to address sustainable development problems. Insufficient
feedbacks exist between policy needs and scientific
research, especially in relation to research funding. A
common challenge encountered in SPIs is the difficulty to
influence the research agenda so as to better meet specific
policy needs. Science agendas are to a considerable extent
shaped by funding agencies. In some cases, current
priorities for research funding may not be those that
contribute most directly to helping decision-making.”* By
conveying the priorities for sustainable development put
forward by the political process to the science community
in a clear fashion, the HLPF could suggest areas where
additional research is needed to address sustainable
development challenges, thus helping the international
community to build a strategic vision of research needs and
inform capacity-building efforts. 62

Identify areas where research, data and science-policy
interface mechanisms would need increased resources for
developing countries. Scientists in developing countries
rarely have the possibility to participate in decisions about



global science agendas. In addition, bilateral donors and
institutions often exert a strong influence on policy choices
of developing countries, including those regarding science,
technology and innovation systems.63 Assessments of
existing documentation and tools (assessments, scenarios,
national reports, and others) on sustainable development
thematic areas undertaken for the HLPF could inform
initiatives in other fora to support developing countries to
develop science and science-policy interfaces for
sustainable development.64 They could also inform
international development agencies and donors about
capacity needs for scientific research in developing
countries.

Box 1-7. Science diplomacy: A useful tool

Science diplomacy is the use of scientific collaborations
among nations to address common problems and to build
constructive international partnerships. Science diplomacy
has become an umbrella term to describe a number of
formal or informal technical, research-based, academic or
engineering exchanges. In January 2010, the Royal Society
and the American. Association for the Advancement of.
Science (AAAS) noted that "science diplomacy" refers to
three main types of activities: informing foreign policy
objectives with scientific advice (science in diplomacy);
facilitating international science cooperation (diplomacy for
science); using science cooperation to improve
international relations between countries (science for
diplomacy) As an example of the second type of science
diplomacy, the Swiss federal government has created
eighteen science counselors and six swissnex (a public-
private partnership to promote cooperation in science,
technology, and innovation) and thus created an extensive
Swiss science diplomacy network consisting of
representation offices in Boston, San Francisco, Singapore,
Shanghai, Bangalore and Rio de Janeiro.

Science diplomacy should be considered as a means to
reduce global imbalances and as a vehicle to lift humanity
up towards sustainable growth and development.

Source: Saner. R. (2015), Policy Brief submitted for the
GSDR 2015.

Request independent scientific bodies to carry out studies
that address specific needs and questions raised by the
forum. In some cases, review of existing assessments and
reports (for example, as undertaken by UN agencies and for
the GSDR) may reveal gaps, or the lack of clear syntheses
aimed at informing decision-makers at the international
level. In order to discharge its agenda-setting functions, the
HLPF may need to encourage or request appropriate
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organizations to prepare such reports and syntheses.
Regarding this, an expert noted that care needed to be
taken in order not to accidently “herd research into a
wrongly directed stampede”, and called for a plurality of
scientific advice to be maintained. Another noted that
“studies may be available, and this might be more a matter
of tailoring the existing assessments to cover the specific
areas of the SDGs”.

Agree on priority emerging issues that need addressing at
the international level. Many experts saw the importance
of going beyond mere identification of emerging issues,
towards pointing out ways to address them. How this could
be done should be further discussed. O in this report
presents several existing models.

Assess the effectiveness of the international science-policy
interface mechanisms in sustainable development goal
areas. Assessing the effectiveness of international SPIs is
important, as SPIs often mobilize large resources and are
relied upon to advance the strategic connection between
science and policy on sustainable development issues.®
While sustainable development problems require
integrated responses, SPI mechanisms are often
fragmented and working in isolation. This is partly due to
the fragmentation of the international governance system,
with multiple overlaps and poorly defined boundaries
among institutions and mandates, and has the potential to
lead to contradictory recommendations or actions. Many
science-policy interfaces have modest budgets for the size
of the task that they are expected to perform, potentially
limiting their ability to ensure effectiveness in assessing
knowledge comprehensively and ensuring the best
scientific inputs into policy processes.66 The HLPF could be
the place where a strategic view of the SPI for the whole
sustainable development agenda is discussed by the
international community, around such questions as: where
are the needs? Are the existing bodies and assessment
processes performing in a satisfactory way? How to
efficiently combine science-policy interface mechanisms
and assessments from different work streams?

Commission reviews on how international law in specific
sustainable development areas reflects changes in
scientific consensus. Scientific knowledge on issues relating
to, inter alia, the management of natural resources and the
risks posed by natural and socio-economic systems can
evolve over time. In addition, the availability of new data
can enable new ways of addressing sustainable
development issues. Legal and regulatory frameworks and
policies may be slow to adjust to such shifts and may keep
reflecting superseded scientific paradigms for long periods,
which can hinder efforts to achieve societal goals. Well-
designed science-policy interface mechanisms could help



reduce the time lag between science and policy, even
though the relationship between science and decision-
making is too complex to allow for simple prescriptions in
this regard67 (see Chapter 7 for an elaboration on this). The
HLPF could commission reviews of how international
legislation in areas relevant to its work reflects the current
status of science in relation to sustainable development
objectives.

1.2.4. Additional ideas suggested by experts

A number of suggestions put forward by scientists and
experts concerned monitoring and evaluation of progress
on sustainable development, reflecting the importance of
these issues in the current debates on the SDGs and the
post-2015 development agenda and that, for this, a set of
metrics and scientifically sound and practically applicable
and reliable measurements should be elaborated.

Specific suggestions made by contributors included:
ensuring the integration of “non-numeric” findings in the
assessment of progress towards the SDGs in order to
facilitate quality judgments on the achievements of
sustainable development; providing a mechanism for
greater coherence and compatibility of the various
international processes (e.g. SDGs, climate agreement,
Hyogo Framework 2) in terms of reporting and data
requirements; holding regional forums on methods for
establishing baseline conditions and indicators of
vulnerability and impact assessments and for evaluating
progress towards sustainable development goals;
improving consistency of data collection related to
sustainable development goals; developing an open access
database of timely spatial data related to sustainability to
help authorities and scientists in less developed countries
monitor progress; and developing an open access platform
where scientists can share data and research outcomes on
sustainability.

1.3. Conclusion

This chapter, informed by the perspective of scientists,
development practitioners and science advisers, explored
ways in which the HLPF, following its mandate, could
contribute to strengthening the science-policy interface.
Even focusing only on issues relevant to sustainable
development at the international level, the domain of
interactions between science and decision-making is vast;
and many shortcomings and avenues for improvements
have been identified in the literature on the science-policy
interface. Consequently, the forum could contribute in
many possible ways.

Among ideas considered by experts, providing improved
access to the findings of existing assessments, highlighting
synergies and trade-offs and tools to address them, and
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helping transpose the outcomes of global science-policy
debates into regionally and nationally relevant frameworks
for action were the most consensual. These ideas reflect
some of the core mandates of the HLPF and the fact that
experts rank them as very important attests to a shared
sense of priorities among scientists and policy-makers.
Most of the experts who contributed to the GSDR also
considered important that the HLPF could inform
orientations for science, as well as conveying to the
political debate the work of scientific advisory groups and
assessment initiatives. Other important ideas revolve
around the identification of sustainable development
trends, the identification of and action on emerging issues,
and improving the link between international assessments
and national policy-making. Many of the practitioners who
provided inputs for this chapter emphasized the
importance of considering an array of actions, rather than a
single action, recognizing potential synergies among them.

UN Member States will have to decide on the actions they
wish the HLPF to implement in the future, and prioritize.
Scientists suggested that priorities for the forum should be
based on the capacity for the forum to assess the
significance of progress globally, based on a synthesis and
analysis across all goals and targets towards the overall
outcome of achieving global sustainability and human
development, as an ingredient of an adaptive learning
process that informs governance of sustainable
development.®®

This suggests that a criterion for prioritization could be how
well specific actions and roles of the forum would support
other mandates of the HLPF, and especially: providing
political leadership, guidance and recommendations;
enhancing integration of the three dimensions of
sustainable development at all levels; following up and
reviewing progress in the implementation of sustainable
development  commitments, including means of
implementation; promoting the sharing of best practices
and experiences and enhancing evidence-based decision-
making; and contributing to strengthening ongoing
capacity-building for data collection and analysis in
developing countries.

Other possible criteria for prioritization of HLPF roles
include the comparative advantage of the UN with respect
to other communities, and the comparative advantage of
the HLPF within the UN architecture. Possible roles could
be classified into those where the HLPF would take the
lead, as opposed to those where it may provide guidance to
and promote collaboration among others processes and
institutions.



Lastly, expert answers received for this chapter suggest forum is to provide meaningful links between agenda-
that the level of awareness of national level science experts setting for sustainable development at the international
on the HLPF and its functions relating to the science-policy level and national implementation processes including
interface is low. This might point to a lack of awareness of science-policy interface mechanisms, solutions should be
the mandate and nature of the HLPF, or to a perceived lack found to fill this information gap.

of relevance of the HLPF to national policy reality. If the

Box 1-8. Building integrated indicators: an example
There are numerous inter-linkages and relationships between the various SDG goals and targets and across the
environmental, social and economic domains. To arrive at a common understanding of what specific indicators are actually
measuring requires a clear analysis of terms, roles, classes and processes as well as a clear description of data flows and
statistics. An ontology attempts systematically to identify, in simple and precise terms, what the component entities in
some domain of interest are and how they relate to one another. The design of integrated indicators based on causal
linkages captured through the use of ontologies and the semantic web avoids the risk of extensive redundancy in data
gathering and ensures that different data and statistics standards can be combined across varying time and spatial scales.

Air quality, especially in cities, is important to the achievement of all 17 SDGs; and in particular to four SDGs (see the
diagram below).The overarching SDG objective for air quality can best be achieved through up-to-date assessments of urban
emissions, including the estimation of exposures in urban populations and vulnerable groups, and assessments of the short-
and long-term health impacts. Existing direct and indirect indicators, plus a new design for a global indicator based on
ontology for urban air quality health has been developed. The integrated indicator is based on new global data sources
derived from satellites and sensor-web enablement to provide air pollution exposure maps for vulnerable groups in cities.

Urban air quality health indicator
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Chapter 2.
Development Goals

This chapter explores global, integrated perspectives on the
Sustainable Development Goals (SDGs) viewed as a system
as suggested by some scientists. It explores the SDG
coverage of international assessments conducted within
and beyond the UN system and the extent to which they
apply integrated perspectives. In particular, the landscape
of existing international assessment scenario models is
briefly described, in terms of their ability to support an
integrated analysis of progress and transition pathways
toward achievement of the SDGs. This chapter
complements and builds on the Prototype Global
Sustainable Development Report 2014 which summarized
various integrated concepts, progress measures, trends,
and integrated future scenarios toward sustainable
development.69

The chapter distinguishes: (a) integration across the three
dimensions of sustainable development for any substantive
issue; (b) integration across substantive areas of what is to
be developed or sustained; and/or (c) integration across a
wide range of geographic and time scales.

2.1. The Sustainable Development Goals and integrated
perspectives suggested by the scientific community
2.1.1. UN recognition of inter-linkages and integrated

approaches

Since the creation of the United Nations, the world’s
peoples have aspired to making progress on the great
global issues of peace and security, freedom, development,
and environment. These issues remain prominent
aspirations today. Political leaders and scientists alike have
long acknowledged that these issues are closely inter-linked
and require integrated approaches.70 High-level panels and
commissions, major documents, and United Nations global
conferences and summits have made a case for such
integrated perspectives.

Already in 1972 at the UN Conference on Environment and
Development, the “Stockholm Conference”, Indira Gandhi
emphasized the need for integrated action: “The
population explosion; poverty; ignorance and disease, the
pollution of our surroundings, the stockpiling of nuclear
weapons and biological and chemical agents of destruction
are all parts of a vicious circle. Each is important and urgent
but dealing with them one by one would be wasted effort.”
Her insight remains as relevant today as then. Similarly, the
Brundtland report71 of 1987 highlighted the need for an
integrated approach to peace, development and
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environment, while the interlinkages with freedom had
been highlighted in the earlier Palme and Brandt reports.

Such an integrated view was the basis for the agreement on
Agenda 21”* and the 27 Rio Principles” at the “Earth
Summit” in 1992, which were reconfirmed at the UN
Conference on Sustainable Development (known as
“Ri0o+20”) in Rio de Janeiro in 2012.”* The Rio+20 outcome
document entitled “The future we want” did not only agree
to devise Sustainable Development Goals, but has
numerous references to integrated approaches.

2.1.2. Sustainability science and integration

The Prototype Global Sustainable Development Report
2014 described the evolution of the sustainable
development debate from a primarily political concept to
the emergence of “sustainability science” as a new
interdisciplinary, unified scientific endeavour around the
turn of the century, through to scientists becoming one of
the most prominent groups at the side-events of Rio+20 in
2012. In 2014 alone, several tens of thousands of
academics authored at least 165,000 academic papers that
refer to sustainable development, according to Google
scholar.

The Brundtland report has been hugely influential in
defining “sustainable development” as development that
meets the needs of the present without compromising the
ability of future generations to meet their own needs.”
Underlying this definition is an integrated perspective — it
refers to needs in general (all issues, all regions) and equity
within and across generations.

Inspired by the Brundtland definition, scientists have
shaped a wide range of views and definitions of sustainable
development over the vyears. These definitions were
reviewed and categorised by the US National Research
Council in 19997° and described further by Kates et al. in
2005.” According to this review, scientists have
emphasized different elements “to be developed” or “to be
sustained”. The review suggested six categories: people,
economy, and society to be developed, and nature, life
support and community to be sustained. Integrated
perspectives have been used for various combinations of
issues under these six areas, operating at a wide range of
geographical and time scales.

Scientists’ choices of “systems” have had great influence on
the political debates, too. For example, the debate on the



MDGs focused primarily on issues in the “people” cluster.
The green economy debate aimed to combine developing
the “economy” with preserving environmental “life-
support” mechanisms. The “planetary boundaries”
proponents suggested global targets related to the Earth’s
“life-support” and “nature” mechanisms. Proponents of
“strong sustainability” emphasized the “nature” cluster, as
they argue that nature cannot be substituted with other
capital. It is important to note that each one of the six areas
to be developed or sustained does exhibit social, economic
and environmental aspects to varying degrees.

2.1.3. Sustainable Development Goals (SDGs)

In September 2014, the Open Working Group (OWG) on
Sustainable Development Goals’® — a United Nations
intergovernmental group — proposed 17 Sustainable
Development Goals (SDGs) and 169 associated targets to be
achieved by the year 2030.””% The SDGs build upon the
MDGs yet are more comprehensive and as broad in scope
as the goals contained in Agenda 21. They are also intended
as universal goals of political aspiration, applying to all
countries, both developing and developed. Most of the
SDGs focus on specific issues or themes which are

associated with specific stakeholders and scientific
While no overarching
development goal was included, many statements in the
OWG emphasized the importance of integrated
perspectives and approaches, and a number of proposals
were made in the OWG with a view to integrating the three
pillars of sustainable development within and across goals.
As a result, issues such as the multiple functions of forests
(particularly its water supply) received significant attention,
consistent with the integrated approach to forests by the

UN Forum on Forests.

communities. sustainable

Table 2-1 places the SDGs as proposed by the Open
Working Group into the six areas captured by scientists in
their definitions and usage of sustainable development.
The SDGs capture major elements of the whole range of
sustainable development issues.®! It should also be noted
that scientists highlight additional action points that are not
explicitly referred to in the SDGs. This is also evident from
the scenario-based models used to assess pathways
towards the SDGs (see Section 2.3)

Table 2-1. The OWG Sustainable Development Goals allocated into six categories: people, economy, and society to be
developed, and nature, life support and community to be sustained

What is to be sustained?

What is to be developed?

Nature

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

Goal 14a. Conserve the oceans and marine
resources for sustainable development.

Goal 15a. Protect and restore terrestrial
ecosystems.

Goal 15d: Combat desertification.

Goal 15e. Halt and reverse land degradation
and halt biodiversity loss.

People
Goal 1. End poverty in all its forms everywhere.

Goal 2: End hunger, achieve food security and improved nutrition, and promote sustainable
agriculture

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

Goal 4: Ensure inclusive and equitable quality education and promote life-long learning
opportunities for all.

Goal 6. Ensure availability and sustainable management of water and sanitation for all.
Goal 7. Ensure access to affordable, reliable, sustainable, and modern energy for all.
Goal 16b. Provide access to justice for all.

Goal 8b. Promote decent work for all.

Life support

Goal 12. Ensure sustainable consumption
and production patterns.

Goal 14 b. Sustainably use the oceans and
marine resources for sustainable
development.

Goal 15b. Promote sustainable use of
terrestrial ecosystems.

Goal 15c. Sustainably manage forests.

Economy

Goal 8a. Promote sustained, inclusive and sustainable economic growth, and full and productive
employment.

Goal 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and
foster innovation.

Goal 10. Reduce inequality within and among countries.
Goal 11. Make cities and human settlements inclusive, safe, resilient and sustainable.

Goal 17a. Strengthen the means of implementation (finance; technology; capacity building;
systemic issues policy and institutional coherence; data, monitoring and accountability)

Community
Goal 16a. Promote peaceful ...societies

Society

Goal 5. Achieve gender equality and empower all women and girls.

Goal 16a. Promote peaceful and inclusive societies for sustainable development.
Goal 16c. Build effective and accountable and inclusive institutions at all levels.
Goal 17b. Revitalize the global partnership for sustainable development.

76 74
Note: Adapted from NRC (1999) "; Kates et al. (2005)®; and United Nations (2012)" . The listed issues are indicative of areas typically covered in sustainable
development definitions. Source: Authors’ compilation.
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2.1.4. Recommendations by the International Council

for Science (ICSU) and the International Social
Science Council (ISSC)

In early 2015, the two major non-governmental groups
representing science at the UN — the International Council
for Science (ICSU) and the International Social Science
Council (ISSC) — presented a report entitled “Review of
Targets for the Sustainable Development Goals — The
Science Perspective”. 8
In addition to a review of the 169 SDG targets, the report
also made a number of recommendations regarding the
overall framework for the SDGs** which also built on work
by Future Earth®, the UNU-IAS Post-2015 project86, and the
Independent Research Forum®. It noted that from a
science perspective the SDGs offered “major improvements
on the Millennium Development Goals...” and welcomed
the universal framework and process that created a
collective SDG
implementation. However, it also pointed out the absence
of a systematic means-end separation, of scenario-based
pathways towards the SDGs, and noted that “the level of
integration is far lower than justified from a science
perspective”. While the SDGs are presented as 17 separate
elements, “it is clear from systems science that goal areas
overlap, that many targets might contribute to several
goals, and that some goals may conflict.... It is possible that
the framework as a whole might not be internally
consistent and as a result not be sustainable”.
Interestingly, the report highlighted the importance of
what Sen called “key freedoms”sg, including economic
opportunities and political liberty. It was suggested to build
on the values highlighted in the Millennium Declaration:
“freedom, equality, solidarity, tolerance, respect for nature
and shared responsibility”.

and shared commitment for

In addition to specific suggestions on improved
specification of the SDG targets and potential aggregation
or “packaging” of goals, the ICSU/ISSC report made three
which  promote integrated
perspective on the SDGs. They are described next and could
be carried out in partnership among scientific communities,
the UN system and Member States, and could complement

and support the SDG proposal of the Open Working Group.

recommendations an

2.1.5. ISCU/ISSC recommendation to formulate an

overarching goal
Formulating an overarching goal can help communicating
the SDGs to a wider public and tracking overall progress.
The aforementioned ISCU/ISSC report provides an example
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of an overarching goal - “a prosperous, high quality life that
is equitably shared and sustainable”® - and highlights the
need for new integrated economic metrics of progress
beyond GDP, beyond the Human Development Index and
other established aggregate indices which were already
reviewed in the Prototype Global Sustainable Development
Report 2014. The latter also provided information on
selected proposals by scientists that remain outside the
official statistical systems. Aggregate measures, such as the
Global Genuine Progress Indicator (GPI)®, respond to
Kuznets’ request voiced already in 1934 that “Goals for
more growth should specify more growth of what and for
what.”**

2.1.6. ISCU/1SSC recommendation to develop

interlinking targets that are common to
different goals

While acknowledging that the proposed OWG formulation
of the SDGs reflects important political and institutional
realities and thus creates ownership indispensable for their
implementation, the ICSU/ISSC report also proposes a
composite framework to link interdependent targets that
span different goals®. For example, efficiency, pollution
intensity and access targets can be linked to most goals
(e.g., water and energy efficiency targets can be linked to
food security goals, energy access to industrial
development, carbon intensity to most goals, etc.). Some
targets must be realized in order for another one to be
viable, some targets impose constraints, some targets
reinforce each other, and trade-offs may also occur. The
Prototype Global Sustainable Development Report 2014
provided an overview of the inter-linkages between trends
and sustainable development issues as they actually played
out from 1950-2013%. It shows a complex picture where
trade-offs and synergies also depend on trends in multiple
areas and their direction can change over time. For
example, economic growth can increase or decrease
pollution loads depending on the type of growth and the
presence of many other factors. The ICSU-ISSC report
concludes: “Ultimately, there is a need to incorporate a
wider systems perspective that can articulate how the goals
and targets would interact over time, in both positive and
negative ways, and how they would contribute to the
overarching goal.”® Eventually, “integrated indicators”
based on causal linkages could support monitoring progress
against such interlinking targets (see Box 1-8)



2.1.7. ISCU/ISSC recommendation to formulate a
compelling narrative of development
The ICSU/ISSC report proposes the development of

scenario-based stories (or “narratives”) of alternative
pathways toward the SDGs. These stories would explicitly
link means to the goals and describe how the trade-offs will
have been overcome and synergies built on. These stories
are expected to support the public discussion of the type of
future we actually want and how to get there.** Scenario-
based models could help assess the internal consistency
and feasibility of the stories. The Prototype Global
Sustainable Development Report 2014 already included
elements of a global pathway toward the SDGs and
compared them with a dynamics-as-usual future pathway.
However, a much more in-depth and quantitative
understanding will need to be developed from national to
regional and global levels. Most actions will need to be
taken at the national level and it is far from clear which
types of national actions will add up to the achievement of
global SDGs. In fact, policy actions in one country often
have a bearing on other countries and sometimes limit
their policy space. Hence, a regular conversation between
decision-makers and scenario analysts would be useful. In
this context, a UN SDG modellers forum could be
considered either at or in conjunction with the High-level
Political Forum for Sustainable Development. Such a forum
could promote exchange of experiences among all
interested SDG modellers and with decision-makers, from
national to global
cooperatively map the status and dynamics of the overall
system that underlies the Sustainable Development Goals.

scale. Such forum could also

2.1.8. Complexity scientists’ integrated view and
global risks
Complexity scientists can provide another integrated

perspective on the SDGs. The world we live in is what
scientists call a “complex system”. Economic opportunities
in one country are linked through the trading, investment,
transport and communication systems to what goes on in
other parts of the world. Many of the environmental issues
are of regional (e.g., many types of air pollution) or even of
global nature (e.g., climate change). Furthermore, many of
the means at humanity’s disposal to deal with the
challenges have a strong global element, e.g., science,
technology, innovation, finance, and education. And most
human aspirations are shared by humanity across the
globe. The responses from around the world to the online
MyWorld survey95 suggest that what respondents value
most are: a good education, better healthcare, better job
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opportunities, an honest and responsive government, and
affordable and nutritious food.

It is an intrinsic feature of complex systems that sometimes
small perturbations can lead to big impacts. And this can
happen, even if all the information and skills are available.
Systems consisting of networks of networks can appear
seemingly with little
forewarning. The emerging disciplines of complexity
science and network science provide an increasing body of
knowledge which, however, has typically not been
considered by policy makers to date, in large part because
it is not readily accessible knowledge. Yet, this knowledge
has become increasingly important, in view of the global
scale that man-made networking has reached: today there
are interlinked global networks comprising infrastructure

very stable and then collapse,

networks (transport, energy, communications); investment,
financing and trade networks; technology, innovation and
education networks; social and value-based networks (e.g.,
driven by NGOs); and networks of intergovernmental
agreements and international organizations.96 Networking
is beneficial as it supports the global exchange of people,
money, goods, information, ideas, but it can give rise under
certain circumstances to cascading effects with global
impacts. Network infrastructures can create the modern
pathways for disasters spread.97

Risk inherent to specific activities or events is typically
guantified through measures such as the probability of an
event and its impacts given that the risk materializes.
Systemic risk arises from interdependent, cascading failures
in a network of interconnected system components, and
the potential damage is largely determined by the size of
the system. An example of systemic risk is the risk of
outage in an electric grid. Hyper-risks arise from networks
of networks, as different subsystems are interconnected,
and potential damage also depends much on the system
structure. Examples of hyper-risk are the risks of collapse of
the global supply chain or of the energy-food-water system.
While these risks typically increase with increasing
networking density and size, so too do network benefits.
For example, integration of transport, communications and
trading networks in the form of modern logistics and supply
chain management has enabled the global production and
distribution systems which have literally lifted billions of
people from poverty around the world. Yet, it has also
added significant risks to the stability of the system.

Adaptive decoupling strategies can be developed to deal
with the resulting interconnected, global risks.”® The



ultimate idea is systems design — to change the system to
it inherently more resilient,
equitable, etc. Lessons learnt from the emerging new
science could be applied to SDG implementation in the
future.

make resource efficient,

The system underlying the SDGs is highly complex and,
therefore, is not well geared to planning approaches. The
complexity of Earth Systems dynamics has been
popularized for policy makers in the form of “planetary
boundaries” where scientists have quantified safe levels
below expected thresholds beyond which irreversible
damage might be unavoidable.”*'® There are obvious
limits to what humanity can do to control or engineer the
earth-system. There are also limits to re-designing the man-
made subsystems. While there are significant possibilities
to change physical infrastructures and institutions, there
are biological limits to shaping human behaviour and
ultimately society. Yet, adaptive decoupling strategies can
be developed for man-made subsystems, provided enough
information is available about the system. However, as will
be illustrated later in this chapter, to date scientists do not
have a comprehensive “map” of the system underlying the
SDGs, nor do they understand its dynamics well.

Resilience, metrics to measure risk, and approaches to
minimize risks, do not feature highly in the SDGs. Yet, a risk
management approach could be considered for SDG
implementation at various levels. Chapter 4 illustrates how
disaster risk reduction can be analysed as a cross-cutting
issue across a range of SDGs. It should also be noted that
political country groupings at the UN, such as the Small
Island Developing States and the Least Developed
Countries, are characterized and even identified by their
low levels of resilience to natural and man-made shocks. As
various actions to achieve the SDGs will be discussed in the
coming vyears, a better understanding of the complex
dynamics of the SDGs as a system will be important.

2.1.9. From a political to a scientific integrated view of
the SDG network of inter-linked goals and
targets

In view of the above, it is important to take an integrated
perspective of the SDGs and it appears very important for
SDG implementation to have a good understanding of the

SDGs as a system.

The proposal of the intergovernmental Open Working
Group (OWG) on SDGs is a political document, but one
grounded in an extended reflection by Member States on
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the technical specificities of the 17 goal areas and their
related targets. In the end, how integrated a perspective
does the proposal provide? The OWG explicitly highlighted
cross-linkages between goals - some of the 169 targets
explicitly refer not only to the goal under which they are
listed, but also to other areas. In fact, SDG17 on “means of
implementation” (finance, trade, technology transfer and
capacity building) has a special role in this regard. There are
targets under almost all the other goals that link to at least
one of these means under SDG17. However, other goals are

less closely inter-linked. Some goals, however, have
multiple linkages to others through the targets. For
instance, SDG15 on terrestrial ecosystems is closely

connected to, among others, SDG2 on food security, SDG6
on water and sanitation, as well as SDG8 on economic
growth and employment, including through forest, land
and other ecosystem-related targets. Besides SDG17, the
goals with most connections to other goals are SDG12 on
SCP and SDG10 on inequality. Most strongly indicated are
the linkages between poverty and inequality, as well as
between gender and education. On the other hand, SDG7
on energy appears to have few links with other goals based
on the language of targets, even though energy is a “master
resource” required to sustain any kind of life and for any
kind of transformation or production.

It is interesting to compare this perspective with a scientific
view as reflected in the aforementioned ICSU/ISSC
reportm. There, scientists highlighted the complex nature
of the SDG system, identifying many more inter-linkages
among the 17 goals and 169 targets. In the view of
scientists, the network of SDG goals and targets is a much
denser network than suggested by an analysis of the
language in the OWG outcome itself. Actions on almost any
goal/target have multiple synergies and trade-offs with
other goal/targets. Hence, in the view of scientists, it is
clearly insufficient to pursue SDG implementation on a
goal-by-goal basis, a view that would likely be widely
shared by policy makers who helped craft the SDG proposal
as well as those charged with implementation.

Figure 2-1 shows a scientific view — a network of goals as
implied by the ISCU/ISSC report. Links between two goals
indicate the number of links through SDG targets as
suggested by the scientific literature. As the number of
targets under each goal varies greatly, links between two
goals are weighted by the total number of targets under
the two goals. When SDG17 on “means of implementation”
(which is linked to all other goals) is excluded from the



analysis, SDG1 on poverty is most central node for the
system. In other words, in the view of scientists, it is not
only essential to mobilize the required “means of
implementation”, but progress on poverty eradication is
also central to all other goals. As a word of caution,
however, it should be noted that the ICSU/ISSC did not

define the precise nature of inter-linkages, e.g., in terms of
being strong/weak, direct or indirect, or their dynamic and
scope.

A DESA background paper produced for the present
chapter describes and maps the political and scientific
views of the SDG network in more detail. '®

Figure 2-1. A scientific view of the SDG system — links between SDGs as indicated by the ISCU/ISSC report (corrected for

the number of targets under each goal
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EDUCATION
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Source: authors’ elaboration
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Notes: The numbers on the links indicate the percentage of targets linking the two goals (number of links between two goals divided by the sum of targets under
the two goals). SDG17 on “means of implementation” (which links to all other goals) was excluded from the analysis.
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2.2. Integrated SDG perspectives in international
assessments

A large number of international assessments are carried

out in the UN system and beyond. Many of them take an

integrated perspective to a subset of the SDGs. The SDG

coverage of these assessments is summarized next.

The Prototype Global Sustainable Development Report
2014 introduced some of the most important recent
international assessments, proposed a typology of these
assessments, and discussed the strengths and weaknesses
of various assessment models. It also compiled a list of
more than one hundred assessments, outlook reports and
other flagship publications of the UN system.

Here we build on and extend that work. In a first step, a
database of international assessments was created, which
included the assessments and flagship reports considered
in the Prototype GSDR 2014%; a background paper of the
SG’s Scientific Advisory Board'®; various UNEP and IPBES
reports104 105; the Assessment of Assessmentsme; and
reports provided by UN entities. In a second step, the list
was narrowed down by excluding assessments that are not
strictly international assessments (e.g. policy briefs or
regional reports) and including only a selection of recurring
reports. In a third stage, a subsample of 36 international

assessments was selected, in order to keep about 3 reports
for each SDG and preferentially keep reports that cover a
range of SDGs (Table 2-2) As a result, the selection of 36
assessments is not a representative sample, but can
provide insights on how the assessments actually cover
combinations of SDG areas.

2.2.1. Hierarchy in terms of thematic breadth
In general, international assessments show a hierarchy of
assessments in terms of their thematic breadth.

Target-level reports focus on well-defined themes many of
which can be associated with specific SDG targets, but
many are even more specific than SDG targets. This
includes many UN system reports, which provide detailed
data in areas covered by organizational mandates.

Goal-level reports have a broader focus, and many can be
associated with a specific SDG goal. They seldom explore
links with other areas.

Integrated reports consider several of the SDGs areas in
depth, even though their main focus may be on one specific
area.

Linkages-among-goals reports investigate the linkages
between at least two SDG areas (targets or goals).

Box 2-1. Examples of "target-level" reports and "linkages-among-goals" reports

Target-level reports:
- Global Wage Report 2012-13 (ILO)

- Global Employment Trends 2013: Recovering from a second jobs dip (ILO)
- Food Wastage Footprint. Impact on Natural Resources. Summary report (FAO)

- Food Outlook. Biannual report on global food markets (FAO)

- World Drug Report 2013 (UNODC)

- Scientific Synthesis on the Impacts of Underwater Noise on Marine and Coastal Biodiversity and Habitats (CBD)

- Review of Maritime Transport 2012 (UNCTAD)

- Global Mountain Biodiversity Assessment (CBD)

- Urban World: Cities and Land Rights (UN-HABITAT)
- Nuclear Safety Review for the Year 2012 (IAEA)

- World Trade Report (WTO)

- World Investment Report 2013 - Global Value Chains: Investment and Trade for Development (UNCTAD)

- Technology and Innovation Report 2012 - Innovation, Technology and South-South Collaboration (UNCTAD)

- Global Mercury Assessment 2013: Sources, emissions, releases, and environmental transport (UNEP)

- State of World Population 2012: By Choice, Not By Chance: Family Planning, Human Rights and Development (UNFPA)

Links among goals reports:
- Forests and climate change (FAOQ)
- Forests and water (FAO)

- Climate Change Adaptation and Disaster Risk Management in Agriculture (FAO)
- The State of the World’s Children 2013: Children with Disabilities (UNICEF)

- Climate Change and Nuclear Power 2013 (IAEA)

- Climate Change Adaptation and Disaster Risk Management in Agriculture (FAO)
- Scientific Synthesis of the Impacts of Ocean Fertilization on Marine Biodiversity (CBD)
- Scientific Synthesis of the Impacts of Ocean Acidification on Marine Biodiversity (CBD)




2.2.2. SDG coverage

Jointly, the selected 36 international assessments published
by 19 organizations in the ten year period from 2004 to
2014 capture the full range of 17 SDGs (Table 2-2). The
selected 36 assessments tend to cover multiple SDG areas,
either as stand-alone chapters of these assessments or as
consistent cross-cutting dimension of the analysis therein
(Table 2-2). They typically capture three to five SDG areas in
depth. However, this does not mean that all thematic areas
receive similar attention. Means of implementation,
poverty, and growth and employment tend to be central
concerns of assessments, whatever their main area of focus
is. In the sample, the urban dimension (SDG 11) and
sustainable consumption and production (SDG 12) are
rarely considered in depth compared to the other SDGs.'”’
This illustrates the challenge for the Global Sustainable
Development Report, which is expected to be more
integrated and to cover wider scope compared to these
established flagship reports.

Large-scale international assessments in the sample (e.g.,
Global Energy Assessment, Global Environment Outlook,
IPCC Assessment Report on Impacts, Adaptation and
Vulnerability) covered the largest number of thematic
areas. Assessments which focused on the themes of SDGs 1
to 9 (poverty, hunger and agriculture, health, education,
gender, water, energy, growth and employment,
infrastructure and industrialization) tended not to consider
much the themes of SDGs 11 to 16 (urban development,
SCP, climate change, oceans, terrestrial ecosystems and
peaceful and inclusive societies). In contrast, assessments
which focused on the themes of SDGs 11 to 16 tended to
look at thematic areas under goals 1 to 10 more
consistently and in more depth, even though both coverage
and depth of treatment of these areas varies. Areas that
were typically considered together include: energy and
climate change; poverty and health; poverty and inequality;
inequality and peaceful and inclusive societies; inequality
and health; education and gender; and water and
terrestrial ecosystems. Reports with a strong focus on
energy showed greater diversity in terms of SDG coverage.

While these findings are based on a limited sample of
assessments, they do suggest that there is scope for
targeting assessments on currently under-investigated SDG
linkages. As illustrated in the Prototype GSDR, the
importance of such linkages depends on location and scale.
Some linkages may be critical for groups of countries
sharing similar characteristics, for example, Small Island
Developing States or Land-locked Countries. Hence, the
geographic scope for such studies needs to be adapted.
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The selected reports follow a variety of formats, structures,
and approaches. Some are truly integrated in the sense
that their content in different areas results from an
integrated analysis, where inter-sectoral linkages are
considered from the start, whereas others comprised a
collection of independently developed chapters. Still others
are based on a collection of specific, individual expert views
which were assembled to provide a broad picture of the
topic and reflect a diversity of views.

In line with the HLPF’s function to strengthen the science-
policy interface, the UN system could consider creating and
maintaining an online and open database of international
assessments on sustainable development. It would build on

and integrate more specific collections of such
assessments, preferably based on a common data
standard.

In view of the fact that international assessments
conducted by different scientific communities tended to
adopt diverse assumptions and perspectives, policy makers
could learn much from a regular synthesis of the diverse
views on policy options in particular SDG areas. This would
include identifying commonalities and differences in policy
recommendations, in scopes, data and interpretation of
trends. The UN’s study entitled “Sustainable Development
in the 21% Century” (SD21) aimed to do that for
agriculture'® and energy'®, respectively.

The Global Sustainable Development Report could aim
systematically to bring together sectoral and thematic
outlooks in a coherent way and highlight issues where
interactions should be taken into account.

2.3. Global scenario models for integrated assessment
of the SDGs

In taking an integrated perspective of the SDGs as a system,
guantitative models and related tools can provide useful
support. In view of the complexity of the interdependencies
and the fact that many assumptions have to be made about
the future, these models are typically used to create
“scenarios”, or internally consistent, plausible future

pathways.
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Since the early 1970s, scientists have used computer-based
guantitative scenario models of the world. For example, the
World3 model (a systems dynamics model) was used to
create the 12 scenarios of the “Limits to Growth” study in
1972."° The model focused on capturing the inter-linkages
and feedbacks among key variables of interest: population,
natural resources consumption, food availability,
production and standard of living. The technology
optimists’ response to this study was “Energy in a Finite
World” published in 1981 which provided a scientific-
technocratic picture of how a sustainable world energy
system could be achieved from 1980 to 2030."" It was
supported by the MESSAGE model which focused on a
detailed presentation of the technology system rather than
the inter-linkages with other sectors, even though the
study looked at a very wide range of sustainable
development issues. The World3 and MESSAGE model
frameworks have greatly influenced global scenario model
development since. One group of models focuses on
capturing inter-linkages (e.g., energy — water) at the
expense of a detailed presentation of subsystems (e.g., the
energy technology system), whereas the other group
focuses on a detailed modelling of the subsystems
themselves which are only “soft-linked”. The two
approaches highlight the two kinds of fundamental choices
that scientists have in building global scenario models that
can support the full range of SDGs - either soft-linking
existing thematic models for the various SDGs, or building
comprehensive models with a focus on capturing all
important inter-linkages and feedbacks but with less
sectoral/thematic detail. Pragmatically, this means that we
will always need various types of models to make sense of
our future policy choices to achieve the SDGs by 2030.
Most likely there will not be one “best model” or modelling
approach.

Generally speaking, global scenario models aim to provide
the simplest representation of the highly complex SDG
system that can replicate the essential dynamic elements of
the system, in order to support decision-making for specific
questions. Different questions require different models.
Many such models exist and aim to answer key questions
related to various parts of sustainable development. A
review of prominent sustainable development scenarios
and the associated model frameworks was prepared in
preparation for the Rio+20 conference.™® Lesson learnt
from these sustainable development scenarios were also
summarized in the form of brief stories or narratives in the
Prototype Global Sustainable Development Report 2014.%
One important finding was that the scenario model
community remains fragmented into different schools of
thought and with little to no integration between efforts at
the national and global levels. Hence, the prototype report

49

proposed a UN SDG scenario modellers forum to bring
these communities together.

2.3.1. Sustainable development scenarios for Rio+20 in
2012

Table 2-3 provides an overview of the SDG-related targets
considered in sustainable development scenarios for
Rio+20 in 2012.% The broad picture shows a selective, yet
fairly good coverage of most of the SDGs. While none of the
scenario models captures the full range of the SDGs, when
put together they provide a glimpse of SDG scenarios. It
should also be noted that these global scenarios are
optimistic views that do not consider important constraints
at the local and national levels.

According to Table 2-3, the coverage of SDG areas is neither
complete nor uniform. Energy and water-related targets
were considered most often, highlighting the core areas
around which the models considered here tend to be built.
Scenario targets related to energy are often expressed in
absolute value, which differs from those in the SDGs, which
are expressed as relative values or in reference to a
baseline. Health is weakly covered. No scenario
incorporated  explicit gender targets. No explicit
industrialization-related targets (or employment-related
targets) were considered. While two models considered
targets related to inequality between countries, within-
country inequality does not appear in the targets
considered by any scenario. The urban dimension was
considered only in relation to air pollution. While some of
the targets in Table 2-3 can be related to the area of
sustainable consumption and production, none refers
explicitly to it or to targets included under SDG12; this may
reflect the fact that SCP-related actions and targets are
considered by modellers more as a means to achieve the
other goals, than as a goal in themselves (industrialization
perhaps falls in this category as well, as a strategy not an
explicit goal). There are no targets related to SDG16 on
peaceful and inclusive societies. Lastly, means of
implementation, which are considered under SDG17 as well
as under other SDGs, do not figure as explicit targets in
these scenarios, as tends to be the practice.

2.3.2 SDG coverage of the global scenario models

Rio+20 in 2012 and the adoption of the SDGs by the
intergovernmental OWG in 2014 have spurred the interest
in many new scenario and model developments, with the
objective to cover a significant portion of the SDGs and
ultimately even the whole range. This includes new
partnerships of established global change modelling
groups, such as the “The World in 2050 Project”, extensions
of macro-economic MDG models, plans by the Balaton
Group, plans for new broader scenarios for UNEP’s GEO
report and the International Resource Panel, as well as



separate undertakings of research initiatives in various
areas of the SDGs that had not earlier engaged in
sustainability science work.

As the field is emerging, the present section aims to take
stock of the extent to which the existing global scenario
models cover the full range of 17 SDGs and to what extent
they can account for the linkages among them. For this

12 methods and tools,

purpose, we assessed 72 models

which are described in the online Annex to this chapter™.
These models were chosen based on expert judgement and
recent literature reviews by the European Commission™,
de Vries (2010)", and the UN’s SD21 project'’. It is
important to note that the selection is non-exhaustive, as

the field is evolving rapidly since Rio+20.

Table 2-3. SDG-related targets considered in sustainable development scenarios for Rio+20

1 [a) )
SDG Types of goals, targets, and outcomes g g § o g E E E g
1 Eliminate poverty by 2050 X
2 Eradicate hunger by 2050 X X
2% From 2010 to 2050, limit increase in cropland area for food production to +15%, and reduce X
the irrigated area for food production by 5%.
2% Reduce nitrogen and phosphorus use where possible, but without harming the ability of the X
agricultural system to meet the hunger target
3 Decreased impact of environmental factors on DALY X
3* Reduce premature deaths due to air pollution by 50% by 2030 X
4 Achieve universal primary education by 2015 X
6* Water demand increases from 3,560 km? in 2000 to only 4,140 km? in 2050 X
6 Universal access to improved water source and basic sanitation by 2050 X X
6 Limit the increase in the number of people under severe water stress to an additional +2 bin X {X}
{or +1.4 bin} from 2000, reaching 3.7 bln {or 3.1bIn} in 2050.
6 People under severe water stress <2 bin until 2050 {or 2.9 billion in 2100} {X} X
6 Reduce number of people living in water scarce areas vs. trend scenario X
6* Phosphorus removal in wastewater treatment increases from 0.7 Mt in 2000, 1.7 Mt in X
2030, to 3.3 Mt in 2050
7 Primary energy use less than 70GJ per capita by 2050 X
7% Primary energy use per capita is only 13% higher in 2050 than in 2010, and 48% higher in X
2100.
7 Use of renewables increase by 3.1 times from 2010 to 2050. X
7 Universal access to electricity and modern cooking fuels by 2030 {or 2050} X X {X)
7 Limit energy trade, increase diversity and resilience of energy supply by 2050 X
7 Population weighted average of energy security index increases only by 2.3. X
7 Cumulative fossil fuel use limited to <520 Gtoe from 2010 to 2050 X
7 Reduce the area for energy crop production to almost zero by 2020. X
8*and 10 | GDP per capita > US$10,000 PPP in all regions by 2050 X
8* and 10 | Income convergence between regions; catch-up of Africa by 2050 X
11* Keep PM2.5 concentration below 35 pg m® by 2030 X
11* Reduce NO,, SO, and black carbon emission by 25% vs. baseline by 2050 X
11* Reduce SO, by 42% and black carbon by 21% by 2050 vs. 2010 X
e Limit global average temperature change to 2°C [or 2.8°C] above pre-industrial levels with a X X {x} X [X] X
likelihood of >50% {or 60%} by 2100.
cer Atmospheric GHG concentration stabilization below 450 ppm [or 350ppmv] {or 550ppmv} X {X} [X]
CO,-eq. by 2100.
14 Limit ocean acidification to keep aragonite stable, with pH=8.0 in 2150 X
14 Slow overfishing and later restore fish stocks X
14 CBD Aichi target of protecting 10% of coastal and marine areas by 2020. X X
By 2020: Prevent extinction of known threatened species and improve situation of those in X
most decline; halve the rate of biodiversity loss; halve the rate of loss of natural habitats
15 and reduce degradation and fragmentation by 2020; by 2050: stabilize biodiversity at the
2020/2030 level.
15 CBD Aichi targets of protecting 17% of terrestrial areas and inland water areas by 2020. X X
15 Slow and later reverse deforestation and land degradation X

Sources: 1IASA-GEA (Riahi et al., 2012); PBL (van Vuuren et al., 2012) ; SEI (Nilsson et al., 2012), OECD (2012) ; RITE-ALPS (Akimoto et al., 2012) ; FEEM (2011) ; GSG

(Raskin et al., 2010).

Note : Green shading indicate targets in scenarios that match proposed SDG targets, even if the target dates and/or quantitative target differs. Asterisks (and blue
shading) indicate targets considered by scenarios that have no direct counterparts in the SDG targets. {X} refers to the alternative target values provided in {}

parentheses.
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Figure 2-2 provides an overview of the number of global
scenario models that are covering each of the 17 SDGs.
Many of the 72 models covered SDG13 on climate change
(45 models), SDG8 on economic growth and employment
(42 models), SDG7 on energy (35 models), SDG15 on
terrestrial ecosystems and biodiversity (26 models), and
SDG17 on means of implementation (25 models). The
models of means of implementation typically focus on
international taxation, fuel subsidies, trade, and technology
change and transfer.™” In contrast, only 5 models
considered governance aspects of SDG16 in one way or
another, only a few explored SDG10 on inequality and no
model considered SDG5 on gender equality. We only
identified five scenarios that explicitly addressed the SDGs
on ending poverty, sustainable consumption and
production, water, oceans, education, health, and reducing
inequality. This pattern is consistent with the findings of a
related scoping study commissioned by the European
Commission."*

Figure 2-2. SDG coverage of the 72 selected global
scenario models

Number of models
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Source: author’s elaboration

It should also be noted that the model coverage of most
SDGs was only partial. For example, with regard to SDG15
on terrestrial ecosystems, food production aspects were
captured by many models, but other ecosystem services
and biodiversity aspects of SDG15 were only captured by a
few models.

Many models were concerned with economic development
and means of implementation through macroeconomic
analysis, with many of them tying into poverty issues, and
environment-related themes such as energy and climate
change policies. A number of economic growth models
have been used to estimate the costs of internationally
agreed goals and investment requirements for
infrastructure. For example, the World Bank used an
economic growth model to estimate the additional
resource needs for achieving the MDGs.**® Some socio-
economic models specifically focused on international
trade.™ Most of the macroeconomic analyses were based
on neoclassical theory and ultimately oriented towards
maximizing economic and trade growth. Ecological
economics models explicitly included the environment and
its services and sometimes considered planetary
boundaries.’”® These models tended to explore alternative
development avenues, address issues of equity, allocation,
and scale.’** 1

Only a few models have explicitly addressed sustainable
consumption and production (SCP) in a way in which they
could support SCP policy*** — in order to do so, they would
need to be technology-explicit, link policies to technology
acquisition cost and consumer behaviour, have
macroeconomic feedbacks to energy supply and demand,
and include trade and financial feedbacks between
countries in the case of global environmental challenges.*?

2.3.3. Coverage of inter-linkages between SDGs

How well do the global scenario models capture
interlinkages between SDGs? '** '** Table 2-4 provides an
overview of the number of models that capture the inter-
linkages between 8 groups of the 17 SDGs. Most of the
models that quantify SDG inter-linkages focus on assessing
synergies and trade-offs between economic and
environmental domains, such as energy and climate
change.125 Inter-linkages to social issues focus primarily on
employment.



Table 2-4. Number of models capturing “inter-linkages” between groups of SDGs

Policy themes Economic Sustainable Energy Climate Natural Social Means of Governance
development | consumption (SDG7) change resources inclusion implementation (SDG16)
(SDG1, 2, 8, and (SDG13) and (SDG3, 4, 5, (SDG17)
9, 11) production ecosystems 10)
(SDG12) (SDGS6, 14,
15
Economic
development
Sustainable 3
consumption and
production
Energy 34 3
Climate change 43 4 22
Natural resources and 5 2 5 7
ecosystems
Social inclusion 8 0 1 0
Means of 21 2 14 12 3 0
implementation
Governance 5 0 2 0 0 0 0

.. 114 .
Source: adapted from European Commission™ and author’s elaboration...

2.4. Conclusions
A number of issues arise from the present chapter which

may warrant consideration.

Firstly, policy makers could learn much from a systematic
synthesis of diverse perspectives arising from assessments
for particular SDGs and from fully integrated perspectives
on the SDGs. Integration is needed across the three
dimensions of sustainable development, for any thematic
issue, across substantive areas of what is to be developed
or sustained, and across a wide range of geographic and
time scales. In this context, the three recent ICSU/ISSC
integrated SDG perspectives,
contained in their “Review of targets for the sustainable
development goals: the science perspective”, could be
carried out jointly by scientific communities and the UN

recommendations on

system.

Secondly, an annual SDG scenario modellers forum could
be instituted in support of the HLPF. Such a forum might

assist in exchanging experiences and building capacity, so
that purpose-built SDG models will be developed and
national planners, policy-makers, and delegates can access
all relevant scenario information. Some of the gaps
identified through the analysis here in the coverage of
existing models could also be addressed. The forum could
also help bringing together sectoral outlooks prepared by
UN entities and other international organizations. The SDG
scenario modellers forum might also want to support a
joint research effort to create a quantitative map of the
entire system underlying the SDGs — an effort that could be
supported by UN-DESA.

Thirdly, an online and open database of international
assessments on sustainable development should be
created. It would build on and integrate more specific
collections of such assessments, preferably based on a
common data standard.

52



Chapter 3.
Well-being Nexus

The present chapter aims to demonstrate the necessity of
using an integrated approach when dealing with the
“oceans, seas, marine resources'>° and human well-being”
nexus at the global, regional, national and local levels. It
identifies important inter-linkages between nexus areas
(Section 3.1) and elaborates on important classes of threats
(Section 3.2) (Figure 3-1). It examines the scientific
coverage of interlinkages and threats, lists illustrative
scientific reports and indicates areas for further research.
Furthermore, it documents selected case studies illustrating
inter-linkages and the benefits of integrated approaches for
implementation (Section 3.3).

The chapter is based on the knowledge and expertise of
contributing scientists and UN staff and based on a review

Figure 3-1. Oceans, seas, marine resources and human well-being nexus (Important inter-linkages and threats)

The Oceans, Seas, Marine Resources and Human

of the scientific literature. It is written with the full
understanding that the First Global Integrated Marine
Assessment (the World Ocean Assessment)™’ (see Box 3-2)
will provide a much more detailed analysis of the topics at
hand. Annex 1 (Extended versions of Table 3-1, 3-3, 3-4)
(available online’®) contains extended versions of the
tables with supplementary illustrative scientific reports,
case studies and contributions submitted by experts to give
readers the ability to gain a deeper insight into specific
topics. The scientific reports listed in this chapter and
Annex 1 (Extended versions of Table 3-1, 3-3, 3-4) are of
illustrative nature and are not meant to be exhaustive.
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In order for oceans, seas and marine resources to
successfully contribute to human well-being, ecosystem
integritym, with properly functioning biogeochemical and
physical processes, is required. This does not require
unperturbed systems, but systems that have not suffered
serious or irreversible harm. Ecosystem integrity allows for
the provision of supporting ecosystem services which, in
turn, are the bases of important regulating, provisioning
and cultural ecosystem services that are of crucial
importance for humans. Whereas the benefits provided by
oceans, seas and marine resources are important to all
people, vulnerable groups, including the poor and
indigenous peoples, with a high dependency on natural
resources and ecosystem services may have their well-
being especially tied to these benefits.

The following illustrative examples underline the
importance of oceans, seas and marine resources for
human well-being:

e Over 3 billion people depend on marine and coastal
resources for their livelihoods.™!

¢ Fish provide 4.3 billion people with at least 15% of their
intake of animal protein.’*

e At least 90% of the volume of global trade is
seaborne.”

e Approximately 50% of all international tourists travel to
coastal areas. In some developing countries, notably
Small Island Developing States (SIDS), tourism can
account for over 25% of GDP."**

¢ The global oceans-based economy is estimated at
between USD 3-6 trillion/year."**

e Oceans capture and store about 30% of carbon dioxide
produced by humans.**®

e Mangroves and coral reefs offer shoreline protection.
Global coral reefs protect around 150,000 km of
shoreline in more than 100 countries and territories.**’

¢ Marine phytoplankton produces 50% of oxygen on
Earth.'*®

The link between oceans, seas and marine resources and
human well-being is not one-sided. While an increase in
human well-being is frequently generated at the cost of
ecosystem integrity, it can also potentially reduce the
negative anthropogenic impacts on the marine
environment, for example due to a more sustainable use of
resources, changes in production and consumption
patterns and improved management and control of human
activities, for which good governance and an enabling
environment are required (see Box 3-1).

Box 3-1. Enabling environment™*®

An enabling environment comprises a multitude of
elements, including political will; effective legal and policy
frameworks, institutions and cooperation mechanisms;
compliance with, and enforcement of, UNCLOS™ and its
implementing agreements, as well as other relevant
instruments; national, regional, global action plans,
strategies and policies aimed at sustainable development;
social and economic security and opportunities;
stakeholder involvement and empowerment; increased
cross-sectoral cooperation and coordination at all levels;
decent work conditions; capacity development; scientific
capacity; technology transfer and advancement; education
and training; knowledge sharing and awareness raising; and
changes in (consumer and producer) behaviour.
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The importance of oceans for sustainable development is
widely recognized by the international community and
embodied in chapter 17 of Agenda 21, the Johannesburg
Plan of Implementation and various decisions taken by the
Commission on Sustainable Development. The Millennium
Ecosystem Assessment emphasizes that all humans depend
on the Earth’s ecosystems and the services they provide.'*!
In the Rio+20 outcome document, The Future We Want,
Member States called for “holistic and integrated
approaches to sustainable development that will guide
humanity to live in harmony with nature and lead to efforts
to restore the health and integrity of the Earth’s
ecosystem”. In this context, they stressed, among others,
the importance of “the conservation and sustainable use of
the oceans and seas and of their resources for sustainable
development, including through their contributions to
poverty eradication, sustained economic growth, food
security and creation of sustainable livelihoods and decent
work...”. Accordingly, the proposal of the Open Working
Group on sustainable development goals submitted to the
United Nations General Assembly in August 2014 contains
sustainable development goal (SDG) 14 which aims to
“Conserve and sustainably use the oceans, seas and marine
resources for sustainable development”.'*> The idea of a
stand-alone ocean SDG was previously supported by
various organizations and academic institutions.** A recent
report released by the International Council for Science and
the International Social Science Council confirmed that SDG
14 is directly or indirectly connected to all other SDGs
which underlines the concept of a network of SDGs
presented in Chapter 2 of the present report.144




Box 3-2. First World Ocean Assessment

The Regular Process for Global Reporting and Assessment
of the State of the Marine Environment, including Socio-
economic Aspects was established by the United Nations
General Assembly to strengthen the regular scientific
assessment of the state of the marine environment in order
to enhance the scientific basis for policymaking. The start-
up phase to the Regular Process, called the “assessment of
assessments”, was concluded in 2009.** A census of
existing ocean assessments was conducted and
consolidated in the Gramed database.*® The output of the
first cycle of the Regular Process, the First Global Integrated
Marine Assessment (“World Ocean Assessment”)'’, is
under preparation and will be considered by the Ad Hoc
Working Group of the Whole in September 2015 and a
summary thereof will be considered by the United Nations
General Assembly at its seventieth session. It is expected to
provide an overall assessment of the scale of human impact
on the oceans and the overall value of the oceans to
humans; the main threats to the marine environment and
human economic and social well-being; the needs for
capacity-building and effective approaches to meeting such
needs; and the most serious gaps in knowledge and
possible ways of filling them.

Apart from supporting the World Ocean Assessment, ocean
scientists are informing other intergovernmental processes
and meetings, including the United Nations Open-ended
Informal Consultative Process on Oceans and the Law of
the Sea and the Ad Hoc Open-ended Informal Working
Group to study issues relating to the conservation and
sustainable use of marine biological diversity beyond areas
of national jurisdiction (see Box 3-3).

Box 3-3. Ad Hoc Open-ended Informal Working Group

In recent years, the international community has become
increasingly aware of the range of services provided by
marine ecosystems and of the rich biodiversity of pelagic
and benthic ecosystems beyond the limits of national
jurisdiction, namely in the high seas'® and the Area'®. The
Ad Hoc Open-ended Informal Working Group to study
issues relating to the conservation and sustainable use of
marine biological diversity beyond areas of national
jurisdiction has been meeting regularly since 2006. The last
meeting of the Working Group, held in January 2015,
stressed the need for a comprehensive global regime to
better address the conservation and sustainable use of
marine biodiversity beyond areas of national jurisdiction
and resulted in the recommendation to develop an
international legally-binding instrument under the United
Nations Convention on the Law of the Sea.™
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3.1. Interlinked issues: oceans, seas, marine resources
and human well-being

Regarding the overall scientific coverage of the nexus and
its threats (Section 3.2), contributing experts note that the
number and quality of assessments are very variable in
terms of the geographic range or areas they cover. Some
research areas and regions are more poorly covered than
others due to a lack of or uneven distribution of financial
support, technological and human resources and capacities
and/or logistical limitations due to habitat inaccessibility
(remote areas or deep sea). Research tends to be very
results-driven, so that areas where clearly definable results
can be demonstrated in a short amount of time tend to be
more pursued and financed. There is a need for more
integrated study of the oceans by teams of natural and
social scientist to propose and assess different sustainable
development scenarios. However, natural and social
scientists seldom work together due to their use of
different research methods, different geographical scales of
research and the fact that funding is often only targeted at
one type of research. Some areas are at the forefront of
new science and need more time for research to mature.
Another problem identified by experts is the lack of free
and openly available data. Quite few data remain
unpublished or are not available through open access
databases. While the experts’ priorities for future research
vary according to their expertise, important research areas
mentioned by several experts were: (1) understanding the
direct, cumulative and interacting effects of anthropogenic
threats on biodiversity, ecosystem functioning and stability
and human well-being; (2) qualitative and quantitative
evaluation of ecosystem services and their connection to
human well-being; (3) importance of biodiversity (at all
levels of food web) for ecosystem functioning and stability;
(4) impact of different policy and management options on
sustainable ocean management; (5) adaptive capacity of
ocean-dependent communities and livelihoods vis-a-vis
threats.

Table 3-1 summarizes some important inter-linkages
among nexus areas and lists illustrative scientific reports, as
well as areas for further research suggested by contributing
experts. Contributing experts estimate the scientific
coverage of oceans, seas and marine resources as being
rather developed, notwithstanding the fact that large areas
of the oceans are unexplored and unknown forms of
marine life and their habitat remain to be discovered. The
scientific coverage of the impact of ecosystem integrity on
human well-being is seen as being rather developed with
regard to the creation of jobs and sustainable livelihoods,
but weak with regard to the evaluation of benefits derived
from marine resources and ecosystem services. This
illustrates a need for more systematic global and regional



fully integrated scientific assessments addressing the
nexus. The contribution of oceans, seas and marine
resources to human well-being should be properly

efforts of ecosystem services that are undertaken by
separate entities” could be a potentially beneficial
assessment tool, which is currently being undertaken by

acknowledged and

operationalized for

policy

the World Ocean Assessment.

recommendation and design. The integration of mapping
Table 3-1. Important inter-linkages between oceans, seas, marine resources and human well-being

Inter-linkages

O
Illustrative scientific reports*

Further research areas suggested by contributing experts:

Biogeochemical and
physical processes

Hosting of marine
reservoirs of biodiversity

Forming of coastal and
marine habitats, including
nursery grounds

Provision of supporting
services (nutrient cycling,
carbon cycling/
sequestration, oxygen
provision, soil formation,
primary production etc.)

Contribution of biological
diversity to balance and
maintenance of marine
food web

Contribution of biological
diversity to overall
ecosystem functioning
and stability

Atmospheric climate
regulation

Inter-linkages

* UN World Ocean Assessment
(2015)'

Census of Marine Life'™

Ocean Biogeographic
Information System (OBIS)

WWEF Living Planet Index'>’

National Research Council of
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the National Academies (2015).

Sea Change: 2015-2025
Decadal Survey of Ocean
Sciences.

Gamfeldt et al. (2014). Marine
biodiversity and ecosystem
functioning: what’s known and
what’s next?

IPCC (2014). Climate Change
2014: Impacts, Adaptation, and
Vulnerability. Chapter 6. Ocean
Systems.

Secretariat of CBD (2014).
Global Biodiversity Outlook 4.

Global marine biodiversity
assessment and outlook
(2010).

UNEP, UNESCO-I0OC (2009).
An Assessment of
Assessments. Findings of the
Group of Experts.

Kondoh, M. (2003). Foraging
Adaptation and the
Relationship between Food-
Web Complexity and Stability.

Illustrative scientific reports*

» Assessing actual direct, indirect and cumulative impacts of human
activities on marine and coastal ecosystems, including deep sea
ecosystems; assess resilience of marine and coastal ecosystems

» Sustainable approaches to marine aquaculture

* Indirect and cumulative effects of biodiversity loss on ecosystem
functioning and stability and role of keystone species

* Modeling of production functions for multiple ecosystem services of
critical marine habitats, especially coral and bivalve reefs, seagrass beds,
mangroves and marshes

* Valuing carbon storage capacity of marine ecosystems and potential to
increase sequestration through habitat protection and restoration

» Ecological effects of emerging activities, such as ocean energy
development, ocean geo-engineering (e.g. CO, injection, ocean
fertilization) and open ocean aquaculture

* Goods and services provided by deep sea ecosystems and their real values

* Biodiversity role in ecosystem functioning, stability and resilience,
including the roles of genetic diversity and functional redundancy

 Diversity of marine bacteria, microbes, and viruses and their role in
ecosystem functioning

* Influence of habitat-forming species on biodiversity throughout their
range; their response to climate change and consequences for associated
biodiversity; resilience of various habitat types and communities to
perturbation and capacity to recover from it

* Analyze how global changes interact currently and in the future with
changing patterns in biodiversity and ecosystem functioning

» Accelerate discovery as much biodiversity can be lost before it has been
discovered

* Baselines for monitoring and evaluation of biomass and/or distribution of
stocks (benthic and pelagic species)

* Reproduction of important marine species

* Marine species lifecycle and habitats of commercially important species

» Development of methodologies for assessment of marine ecosystems and
open ocean

* Functional links between terrestrial, coastal and marine ecosystems, and
consequences of degradation on neighbouring systems

Further research areas suggested by contributing experts:

Creation of livelihoods
and jobs

[e.g. in fisheries and
aquaculture, maritime
transportation,
shipbuilding, ports and
related services, coastal
developments, tourism,
oil, gas, mining industries
and emerging sectors
(e.g., offshore renewable
energy'™)]

* UN World Ocean Assessment
(2015)"%7

Mapping Ocean Wealth

UNCTAD (2014). Review of
Maritime Transport.
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Begossi (2013). Small-scale
Fisheries and Biodiversity:
Alleviating Poverty and
Conserving Natural Resources.

UNEP et al. (2012). Green
Economy in a Blue World.

Secretariat of CBD (2009).
Biodiversity, Development and
Poverty Alleviation.

* Census of small-scale fisheries; better document impact of small-scale
fisheries and small and medium-scale aquaculture enterprises; improve
availability and quality of disaggregated data

* Census of people depending on coastal resources for consumption/sale

* Mapping and qualitative and quantitative evaluation of ecosystem services

* Quantification of distribution of wealth generated by newer industries
(e.g. eco-tourism) among communities, gender etc.

* Role of women in fisheries

* Impact of increasingly connected markets and consumption on local
livelihoods, food security and resource management

» Economic consequences of ecosystem responses to changing biodiversity

* Economic and environmental viability of regional wave and other
renewable energy devices

* Green economy approach in ocean sectors; Contribution of blue natural
capital to macroeconomics
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Recognizing the role of
Biodiversity for Human Well-
being.

Charles (2001). Sustainable
fishery systems.

* Distribution of power among participants in marine sectors/industries and
ways to address inequities where they occur

* Measurement of socio-economic value of marine and coastal tourism

» Adaptive capacity of communities and livelihoods vis-a-vis threats

* Undertake risk assessments and identify hazardous activities in specific
fish value chains that pose risks to young people /support child labour

Provisioning services
(food, fresh water, raw
materials, pharmaceutical
compounds)

Regulating services
(climate regulation,
emission absorption and
storage, shoreline
protection)

Cultural services
(recreation, spiritual and
religious sites, aesthetics)

UN World Ocean Assessment
(2015)"°

Ocean Health Index'®

High-level Panel of Experts on
Food Security and Nutrition
(2014). Sustainable fisheries
and aquaculture for food
security and nutrition.

IUCN (2014). The Significance
and Management of Natural
Carbon Stores in the Open
Ocean — A Summary.

UNEP, UNESCO-1OC (2009).
An Assessment of
Assessments. Findings of the
Group of Experts.

Millennium Ecosystem
Assessment (2005).
Ecosystems and Human Well-
being: Synthesis.

* Map and inventory of ecosystem services; role for human well-being -
links and interdependencies

* More comprehensive valuation of regulatory services provided by coastal
habitats

» Systematic qualitative and quantitative evaluation of ecosystem services,
including aboriginal usage, views and values

* Better quantification of the role of seafood in food security

» Connection between high seas and ecosystem services in coastal areas

» Extended research into cultural ecosystem services

* Impact of global threats on provision of ecosystem services

Potential access to and
fair and equitable sharing
of benefits arising from
the utilization of genetic
resources and associated
traditional knowledge, as
internationally agreed161

HUMAN WELL-BEING —> Oceans, Seas and marine resources

Inter-linkages

ABS Capacity Development
Initiative (2014). Relevance of
marine bioprospecting for
access and benefit sharing
frameworks.

German Advisory Group on

Global Change (WBGU) (2004).

World in Transition. Fighting
Poverty through
Environmental Policy.

IUCN (2004a). Access to
genetic resources and benefit
sharing: Key questions for
decision makers.

lllustrative assessments*

» Evaluation of marine genetic resources with focus on commercially viable
species (e.g. algae and extremophiles)

* Role and impacts of bioprospecting

* Development of low-tech methods for screening for product potential
from marine genetic resources

» Develop methodologies for traceability of products from marine genetic
resources

* Examine access and benefit-sharing systems for their consistency,
effectiveness and feasibility

(Ecosystem Integrity)
Further research areas suggested by contributing experts:

Within an enabling
environment (Box 3),
reduced negative impacts
on marine and coastal
ecosystems due to more
sustainable use of marine
and coastal resources and
improved management of
human activities

UN World Ocean Assessment
(2015)"®*

Secretariat of CBD (2010).
Linking biodiversity
conservation and poverty
alleviation: A State of
Knowledge Review.

Langmead et al. (2007).
European Lifestyles and
Marine Ecosystems: Exploring
challenges for managing
Europe’s seas.

FAO (2005). Reducing
fisherfolk's vulnerability leads
to responsible fisheries.

* Effects of changes in lifestyle (e.g., production, consumption, social
organization) on sustainability of marine resource use

* Incentives for changing behaviour such as payment for ecosystem services
and participatory management schemes

» Data availability and resolution at different levels and geographic spread

* Synthesis of lessons from (successful) projects

» Cost — benefit analysis of effects of coastal tourism

* Impacts of human sectoral activities on marine and coastal resources and
ecosystem integrity

» Effects of improved management of human activities on marine and
coastal resources

* Reaction of communities to imposition of management measures on their
livelihoods, and ways to increase compliance and cooperation between
regulators and those being regulated

» Comparison of ports to ascertain their performances in terms of corporate
social responsibility and sustainability goals

*Further illustrative scientific reports are available in Annex |.
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While some efforts are undertaken to account for
ecosystem service5164, the quantitative evaluation or
monetization of ecosystem services represents a challenge,
especially with respect to cultural services. Given such
limitations, qualitative ways of investigating the meaning,
relevance and significance of ecosystem services should be
promoted. The ocean health index (OHI)165 is one example
of a possible translation of the provision of ecosystem
services into traceable and quantifiable indicators (see Box
3-4).

Box 3-4. The Ocean Health Index (OHI) *®

The Ocean Health Index (OHI), developed by 65
scientists/ocean experts and partner5167, is a measure of
ocean health that includes people as part of the ocean
ecosystem. It compares and combines all dimensions of
ocean health -biological, physical, economic and social- in
order to generate a snapshot of the health of the oceans.
The OHI evaluates the condition of marine ecosystems
according to 10 goals, which represent important
ecological, social, and economic benefits that a healthy
ocean can provide: (1) Food Provision, (2) Artisanal Fishing
Opportunities, (3) Natural Products, (4) Carbon Storage, (5)
Coastal Protection, (6) Sense of Place, (7) Coastal
Livelihoods & Economies, (8) Tourism & Recreation, (9)
Clean Waters and (10) Biodiversity. The Index score is the
average of the 10 goal indices.

Despite some evidence provided by projects and case
studies™, contributing experts point to a lack of scientific
information on the potential contribution of improvements
in human well-being to reduced anthropogenic impacts on
oceans, seas and marine resources. They suggest that
further research needs to be undertaken on the effects of
changes in lifestyle (e.g., production, consumption, social
organization) on the sustainability of marine resource use.
A more systematic analysis of lessons-learned from projects
and initiatives could provide information and support the
sharing of best practices.

3.2. Impact of important classes of threats on the
oceans, seas, marine resources and human well-
being nexus

Oceans, seas and marine resources are increasingly

threatened, degraded or destroyed by human activities,
reducing their ability to provide crucial ecosystem
services.”™ Important classes of threats identified by
contributing experts were climate change, marine
pollution, unsustainable extraction of marine resources and
physical alterations and destruction of marine and coastal
habitats and landscapes.
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One estimate found that at least 40% of the global oceans
are heavily affected by human activities.'® A recent global
analysis of threats to marine biodiversity warns against a
possible future marine mass extinction event driven by
increased human uses of the oceans.*”* Already today, 30%
of the world's fish stocks are over-exploited, while more
than 50% are fully exploited.172 Coastal habitats are under
pressure, with approximately 20% of the world’s coral reefs
lost and another 20% degraded. Mangroves have been
reduced to between 30 to 50% of their historical cover,
impacting biodiversity, habitat for fisheries, coastal
protection from severe weather and tide events and carbon
sequestration potential. Some 30% of seagrass habitats are
estimated to have disappeared since the late 1800.'7* Over
80% of the world’s 232 marine eco-regions report the
presence of invasive species, which is considered the
second most significant cause of biodiversity loss on a
global scale.”*

The deterioration of coastal and marine ecosystems and
habitats is negatively affecting human well-being
worldwide, with more severe and immediate impacts on
the vulnerable groups, including the poor, women,
children, and indigenous peoples, due to their often high
dependency on natural resources, lack of alternative
options, and inability to protect themselves from natural
disasters and other threats. Coastal regions and SIDS are
particularly vulnerable to these challenges as oceans, seas
and marine resources play a central role in their culture,
while at the same time being tightly linked to their
economies.

Given the Earth’s limited natural resource base as
suggested by the concept of “planetary boundaries”'”, the
foreseen global population growth to 9.6 billion people by
2050'°, the persistence of unsustainable consumption and
production patterns in high-income countries, and the
increased economic “catching up” of developing countries
with related increases in resource demands, are anticipated
to aggravate the situation if no adequate counter measures
are taken.

Coastal regions are more densely populated and experience
higher rates of population growth and urbanization than
the hinterland. This trend is expected to continue."”’ Poorly
planned and managed developments of coastal areas can
have detrimental impacts on local marine ecosystems and
the services they provide.

Negative impacts of climate change and other threats are
already felt in coastal areas around the world and are
expected to increase.”’® More than 600 million people
(around 10% of the current global population) live in
coastal areas that are less than 10 meters above sea level.
With regard to sea level rise, almost two-thirds of the



world’s cities with populations of over five million are
located in at-risk areas.’’”® With sea level projected to rise
further, large numbers of people might have to relocate
and several small island developing States (SIDS) are at risk
of being submerged. It is even possible that areas - and
countries - might become uninhabitable long before they
are submerged (e.g. due to intrusion of saltwater into

Important classes of threats identified by contributing
experts and their drivers and pressures are illustrated in
Table 3-2, an adaptation of the Drivers-Pressures-State-
Impacts-Responses (DPSIR) framework which intends to
organize information about the state of the environment
and reflects the complex chain of cause-and-effect in the
interactions between society and the environment.*®!

coastal aquifers).

Land- and marine- based human activities [Drivers]

180

Climate change

* Any activities leading to .

Table 3-2. Drivers and pressures of important classes of threats affecting the nexus

Marine pollution

Agriculture

release of greenhouse e Aquaculture

gas into atmosphere  Industrial activities
(e.g., combustion of ¢ Maritime transport
fossil fuels, animal * Fishing operations

rearing, land-use change) | * Dumping at sea

* Potential impacts of .
emerging activities, such
as ocean geo-engineering | ¢
(e.g. CO, injection, ocean | *
fertilization)

Abandoned, lost and otherwise
discarded fishing gear (ALDFG)
Solid waste disposal

Industrial and municipal sewage
discharge

Damming of rivers and lakes,
dredging

Offshore infrastructure; oil and
gas production; seabed mining

Unsustainable extraction of
marine resources

* Overfishing

¢ |UU fishing, including
harmful subsidies that
contribute to IUU fishing
and overcapacity; abusive
and unsafe labour practices
and exploitation of poor
migrant workers

¢ Destructive fishing
practices, including harmful
bottom trawling, use of
explosives and poisons

* |nappropriate
deployment/deployment in
wrong areas of fishing gear

* Ballast water (shipping)

* Deep sea mining, offshore
oil and gas drilling

Physical alterations and
destruction of marine and

coastal habitats and landscapes

¢ Unsustainable coastal
development

¢ Submarine infrastructure (e.g.
cables)

* Unsustainable tourism and
recreational activities

* Shipping/Fishing operations in
fragile or vulnerable marine
areas

* Harvesting by local
communities for building
materials and energy

¢ Unsustainable aquaculture

* Dredging / marine sediment
extraction (e.g. sand removal)

* Potential impacts of emerging
activities, such as ocean geo-
engineering (e.g. CO, injection,
ocean fertilization)

¢ Land reclamation

* Beach nourishment

evaporation) .

* Ocean warming * Introduction of:
* Ocean acidification * Heavy metals
¢ Sea level rise * Persistent organic pollutants
¢ Changes in circulation (POPs)
patterns (ocean currents) | ¢ Pesticides
- * Increased frequency and | ¢ Nutrients (nitrogen and
o intensity of weather and phosphorus)
5 climate extremes « Qil
E * Changes in hydrological * Plastics
cycles (e.g. freshwater * Munitions
flow, water storage, ¢ Hazardous substances

Radioactive material
Anthropogenic underwater noise
Other particulate matter

Alien invasive species

* Seabed disturbances or
damage
* Removal of aggregates

* Seabed disturbances or
damage
* Changes in sediment fluxes

Table 3-3 summarizes the impact

threats on the nexus,

enumerates some

of important classes of
illustrative

scientific reports and contains areas for further research
suggested by contributing experts.
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Table 3-3. Impact of important classes of threats on oceans, seas, marine resources and human well-being nexus

Impact on Oceans, Seas and Marine Resources

Illustrative scientific reports*

Further research areas suggested by contributing experts:

* Change in ocean temperature

Change in ocean salinity

Changes in stratification

Reduction of oxygen level

Increasing acidification of ocean water

Increased flooding and inundation, coastal
erosion and coastal squeezing, saltwater
intrusion in coastal aquifers

Melting of permafrost contributing to release
of methane (enhancing greenhouse gas
effect)

Decreased capacity to absorb and store
greenhouse gas emissions

Decline and loss of marine species

Change in species range and survivorship due
to changes in habitat and living conditions

Change in resilience and adaptation capacity

Changes in migratory patterns of fish stocks
(increasingly poleward distribution of many
marine species)

Degradation or destruction of marine and
coastal wildlife habitats, including nesting and
spawning areas and nursery grounds

Implications for Human Well-being

* McCauley et al. (2015).
Marine defaunation: Animal
loss in the global ocean.

IPCC (2014). Climate Change
2014: Impacts, Adaptation,
and Vulnerability.

Secretariat of CBD (2014). An
Updated Synthesis of the
Impacts of Ocean
Acidification on Marine
Biodiversity.

Doney et al. (2012). Climate
Change Impacts on Marine
Ecosystems.

Scientific and Technical
Advisory Panel (STAP) (2011).
Hypoxia and Nutrient
Reduction in the Coastal
Zone. Advice for Prevention,
Remediation and Research.

Halpern et al. (2007).
Evaluating and ranking the
vulnerability of global marine
ecosystems to anthropogenic
threats.

Illustrative scientific reports*

 Polar, Antarctic and Greenland ice sheet dynamics

Downscaling of global climate model to regions

Modelling of population change and resulting impacts on
natural environment/resources

Role of ecosystems in adaptation to climate change
Ocean/climate dynamics (AMOC, PMOC, El Nino, etc.)

Increase model resolution of boundary currents, shelf
circulations and mesoscale dynamics in climate
projections

Establish observation programs for time series of volume
and heat transport of ocean currents; Expand ocean
climate observations to validate other datasets, ground
truth satellite observations, verify models and improve
understanding of ocean processes and heat fluxes;
Monitoring of sea level rise at national/regional level (for
model validation)

Long term measuring and monitoring of ocean
acidification [e.g., projections of spatial and temporal
variability in its progress; impacts on marine biodiversity,
incl. marine food web; indirect effects (e.g. on behaviour
of marine species)]

Impact on biodiversity and consequence for ecosystem
functioning and stability; multispecies and food web
models of climate change impacts on sustainable
(re)production of marine resource; study place-based
changes in species composition

Study (shifts in) distribution and abundance of indicator
species and experimental transplants to recover
depleted habitats

Improved economic evaluation of costs and benefits of
climate change impacts on marine systems, and on their
distribution

Study scope for adaptation of marine biota to climate
change; identification of resilience enhancing measures

Ecological effects of emerging activities, such as ocean
geo-engineering (e.g. CO, injection, ocean fertilization)
and open ocean aquaculture

Storage and sequestration of carbon in coastal and
marine ecosystems

Further research areas suggested by contributing experts:

* Increased vulnerability of local communities
due to undermined natural protection
barriers and damage or destruction of human
settlements and infrastructure, including
coastal transport infrastructure, services and
operations (ports and other assets); loss of
coastal investments; displacement of local
communities

Decreased availability of freshwater

Reduced wild food fish availability - increased
food insecurity and reduced sources of
livelihood and employment (small-scale

* FAO (2014). Climate Change
Adaptation in Fisheries and
Aquaculture.

* High-level Panel of Experts on
Food Security and Nutrition
(2014). Sustainable fisheries
and aquaculture for food
security and nutrition.

* IPCC (2014). Climate Change
2014: Impacts, Adaptation,
and Vulnerability.

¢ Ruckelshaus et al. (2013).

* Long-term monitoring and related integrative research
(e.g. climate change and conflict)

* Coastal vulnerability assessments

* Develop realistic projections of impacts on communities,
including climate-induced migration

« Identify ways to enhance resilience of communities;
(cost benefit) analysis of adaptation
measures/strategies, including specific strategies for
vulnerable groups

* Research on how ecosystem based adaptation, and
adoption of low cost good practices can reduce risks (and
costs) of climate change impacts
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fisheries particularly affected)

Loss of low-lying agricultural land or
homeland; decreased availability of
useable/arable land

Decreased seed and feed availability for
aquaculture as alternative livelihood -
decreased productivity undermining food
security

Reduced attractiveness of destination and
quality of tourist experience —reduced sources
of employment and revenue

Increase of vector-borne (e.g. through
mosquitoes and marine invertebrates) and
water borne diseases (contact with
contaminated water/food) in coastal areas

Impact on Oceans, Seas and Marine Resources

Securing ocean benefits for
society in the face of climate
change.

WMO (2013): The Global
Climate 2001-2010: A Decade
of Climate Extremes.

* World Bank (2013). Turn
Down the Heat: Climate
Extremes, Regional Impacts,
and the Case for Resilience.

FAO/OECD (2012). Building
resilience for adaptation to
climate change in the
agriculture sector.
Proceedings of a Joint
FAO/OECD Workshop.

Illustrative scientific reports*

* Equity effects of climate change

* Identification of high priority coastal ecosystems for
protection and restoration to reduce coastal community
vulnerability

 Effect of on tourism sector in coastal areas

* Assess vulnerability of coastal transport infrastructure,
services and operations (ports and other assets) at local
level

* Conduct research on gender-specific impacts of climate
change

Further research areas suggested by contributing experts:

Creation of low oxygen “hypoxic” conditions,
harmful algal blooms and dead zones and
changes of ecosystems due to eutrophication

Decreased sea water quality

Accumulation of toxins in food web

Contamination with toxic chemicals causing
illnesses or death of marine species

Spilled oils affecting animals and plants both
from internal exposure (ingestion or
inhalation) and from external exposure (skin
and eye irritation) (e.g. reducing ability to
maintain body temperatures)

Decline and loss of marine species

Degradation or destruction of marine and
coastal wildlife habitats, including nesting and
spawning areas and nursery grounds

Potential effects on growth, reproduction and
trophic interactions, including effect of
hormones and pharmaceuticals in watersheds
on estuaries and coastal animal populations

Alien invasive species may outcompete local
marine species and threaten marine food web

¢ UN World Ocean Assessment
(2015)'#2

* UNEP (2014). Plastic Debris in
the Ocean.

* Wright et al. (2013).The
physical impacts of
microplastics on marine
organisms: a review.

Secretariat of CBD (2012).
Scientific Synthesis of the
Impacts of Underwater Noise
on Marine and Coastal
Biodiversity and Habitats.
IUCN (2010). Marine Menace:
Alien invasive species in the
marine environment.

UNEP (2009). Marine Litter: A
Global Challenge.

GESAMP (2009). Pollution in
the open oceans: a review of
assessments and related
studies.

* Census of heavily populated areas with important
industrial activities and fisheries; mapping of risk areas
where industries that discharge materials are located

Better understanding of ecology of pollution impacts and
quantification of impacts, especially extrapolating from
individual impacts to population and ecosystem impacts

Cumulative and/or simultaneous impact of multi-stress
factors on marine and coastal ecosystems

Link between marine coastal ecosystem change and
occurrence of harmful algae blooms and dead
zones/hypoxia

Impact of contaminants of emerging concern (e.g. from
micro-plastics, pharmaceuticals, personal care products,
ethylene dichloride)

Impact of nanomaterials on biota

Linking terrestrial and coastal/marine policies to address
pollution from land-based sources

Impacts of underwater noise

Depollution techniques and pollution preventive
measures

Pathways and fate of contaminants (especially, POPS,
heavy metals and microplastics) into marine
environments

Ecological threshold of contaminants or water quality
standards for ecosystem functioning and stability

Understanding the extent and effects of alien invasive
species (lags behind that for terrestrial invasive species)

.

Economic assessment of impact of alien invasive species
on coastal and marine environment, including deep and
open oceans

Effectiveness of eradication programs for alien invasive
species

« Cascading effects of alien invasive species on marine
food web and ecosystem functioning and stability
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Implications for Human Well-being

Illustrative scientific reports*

Further research areas suggested by contributing experts:

¢ (Increase of) health hazards such as:
- freshwater pollution;

- human intoxication/poisoning (e.g. toxins in
fish and shellfish);

- accumulation of plastic nanoparticles in
food web

- degradation of bathing water quality;
- skin diseases from exposure;

Displacement of local communities (by cases
of pollution which make economic activities
inviable for years or decades)

Decrease in attractiveness of destination for
tourists — decrease in related job
opportunities and revenues

Decreased wild food fish availability -
significant loss of food supply and income

Decrease in coastal real estate value (e.g. due
to unhealthy water quality and/or degraded
landscape/seascapes)

Decreased seed and feed availability for
aquaculture as alternative livelihood -
decreased productivity undermining food
security

Introduction of alien invasive species reduces
or potentially causes disappearance of
commercial or food-important marine
resources

Increased spread of diseases as a result of
harmful algae blooms worsened by alien
invasive species

Direct and indirect impacts on coastal
transport infrastructure, services and
operations (ports and other assets), including
fouling of marine infrastructure caused by
alien invasive species

Threat to navigation and safety at sea through
abandoned, lost and otherwise discarded
fishing gear (ALDFG)

¢ UN World Ocean Assessment
(2015)!8

* UNEP (2013). Regional Plan
on Management of Marine
Litter in the Mediterranean.

Ngah et al. (2012). Marine
pollution trend analysis of
tourism beach in Peninsular
Malaysia.

Hester and Harrison (2011).
Marine Pollution and Human
Health.

Corcoran et al. (2010). Sick
Water? The central role of
wastewater management in
sustainable development.
Mouat et al. (2010). Economic
Impacts of Marine Litter.

More marine ecosystem evaluation studies
Quantification of socioeconomic impacts
Economic evaluation of waste water treatment plants

Aggregate effects of marine pollution on food quality
and health

Health implications of microplastic ingestion

More studies about successful participatory coastal
rehabilitation projects and on ways to replicate them

Effects of visual marine pollution on destination choice
made by the tourists

Agricultural development and pollution from land-
based sources and activities (LBS)

Impact of contaminants on human health
Impacts of harmful algal blooms on human health

Externalities resulting from port activities (air pollution,
noise, land use, dredging costs and impact on
environment, etc.)

Socio-economic impact of specific alien invasive species
invasions

Potential use of alien invasive species for livelihoods
(e.g. lionfish)

Unsustainable extraction of marine resources ()

Further research areas suggested by contributing experts:

Impact on Oceans, Seas and Marine Resources

Illustrative scientific reports*

* Decline and loss of marine species —
threatening marine food web and overall
ecosystem functioning and stability

Changes in ecological interactions between
species with unpredictable consequences for
food web and ecosystem functioning and
stability

Capturing and mortality of non-target species
(by-catch), including endangered, threatened
and protected

Damage and/or destruction of critical and
vulnerable fishing grounds and marine and
coastal habitats

» Degradation of water quality

* UN World Ocean Assessment
(2015)"*

¢ FAO (2014). The State of
World Fisheries and
Aquaculture - Opportunities
and Challenges.

* Agnew et al. (2009).
Estimating the Worldwide
Extent of lllegal Fishing.

Environmental impacts of deep sea mining and
adequacy of environmental management approaches
and regulatory regimes

Better quantification of spatial extent of bottom
trawling (and uses of other gears such as gill nets)

Rehabilitation of depleted invertebrate wild stock

Research on properties that make marine ecosystems
resilient (or lose resilience)
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Unsustainable extraction of marine resources (1)

Further research areas suggested by contributing experts:

Implications for Human Well-being

Illustrative scientific reports*

* Decreased wild food fish availability -
significant loss of food supply and income

Decrease in attractiveness of destination for
tourists — decrease in related job
opportunities and revenues

Possible displacement of local communities by
abusive or unregulated extraction of
resources (e.g. reduced fishing opportunities
generating internal or external migration
flows)

Unacceptable working conditions affecting
fishers and fish workers; child labor

Decreased seed and feed availability for
aquaculture as alternative livelihood -
decreased productivity undermining food
security

Impact on Oceans, Seas and Marine Resources

UN World Ocean Assessment
(2015)*%

High-level Panel of Experts on
Food Security and Nutrition
(2014). Sustainable fisheries
and aquaculture for food
security and nutrition.

UNCTAD (2014). The Oceans
Economy: Opportunities and
Challenges for Small Island
Developing States.
Srinivasan et al. (2012).
Global fisheries losses at the
exclusive economic zone
level, 1950 to present.

Illustrative scientific reports*

Systematic assessment of poverty dimensions
associated with livelihoods in fisheries and aquaculture

Estimated value of fisheries beyond value of fish
resources or harvest sector

Impact of IUU fishing on local communities (e.g.
significant loss of income); link between IUU fishing and
unacceptable working conditions

Identification of most suitable options for sustainable
fish farming, especially in developing countries

Social (employment) versus economic (profit) trade-offs
in uses of living marine resources

Costs and benefits of shift to more sustainable practices

Physical alterations and destruction of marine and coastal habitats and landscapes (I)

Further research areas suggested by contributing experts:

Decline and loss of marine species

Destruction, displacement or alteration of
marine and coastal wildlife habitats, including
nesting and spawning areas and nursery
grounds

Impact on ecosystem functioning and stability

Impact on shorelines and coastal stability;
coastal erosion

Alteration of microbial structure and
biogeochemistry, including greenhouse gas
cycles

Implications for Human Well-being

¢ United Nations World Ocean
Assessment (2015)186

¢ Liu and Su (2015).
Vulnerability of Nearshore
Ecosystems from Rapid
Intensive Coastal
Development.

* Halpern et al. (2008). A global
map of human impact on
marine ecosystems.

Illustrative scientific reports*

Evaluation and mapping (in multiple terms) of coastal
ecosystems

Impact of underwater noise

Systematic assessment of deep-sea ecosystems
Specific impacts of physical alterations on marine and
coastal ecosystems and resilience of affected
ecosystems

Ecological effects of emerging activities, such as ocean
geo-engineering (e.g. CO2 injection, ocean fertilization),
renewable energy and open ocean aquaculture

Study tourism operators and land developers’ level of
involvement and concern in nature conservation
Release of carbon from coastal ecosystems by physical
alteration and land use change

Impacts of eroded sand from beach nourishment on
benthic communities

Further research areas suggested by contributing experts:

* Decreased wild food fish availability -
threatening food security

Increased vulnerability of local communities
due to undermined natural protection barriers
and degradation and destruction of coastal
settlements

Reduced attractiveness of destination and
quality of tourist experience —reduced sources
of employment and revenue

Loss of access to marine and coastal resources
for livelihoods and recreation (e.g. hotel
resorts not allowing passage to beach) -
affecting food security and income (small-
scale fisheries)

Decreased seed and feed availability for
aquaculture as alternative livelihood

* Displacement of communities

* Burke et al. (2012). Reefs at
Risk Revisited in the Coral
Triangle. World Resources
Institute

Burke et al. (2011). Reefs at
risk revisited. World
Resources Institute.

Edwards (2009). Measuring
the Recreational Value of
Changes in Coral Reef
Ecosystem Quality in Jamaica:
The Application of Two Stated
Preference Methods.

White et al. (2000). Philippine
Coral Reefs under Threat: The
Economic Losses Caused by
Reef Destruction.

Evaluation of impacts of physical alterations on marine
and coastal ecosystems and subsequent effects on
communities

Adaptive capacity of coastal communities

Development of ecosystem-based solutions for coastal
defence and “hybrid-engineering”

Cost benefit analysis of coastal development

] . o . ] 187
*Further illustrative scientific reports are available in Annex |.

63




While the scientific coverage of the different threats and
their impacts varies, contributing experts strongly believe
that oceans, seas and marine resources are severely
affected, with negative implications for human well-being.
They found that the scientific coverage of the impact of
marine- and land-based human activities on oceans, seas
and marine resources is often better documented than the
implications of the deterioration of oceans, seas and
marine resources for human well-being. There is a
therefore a need to improve further the scientific coverage
of socio-economic impacts of threats affecting the nexus.

Different human activities and natural processes affect
marine and coastal ecosystems simultaneously, interacting
and leading to cumulative effects. Contributing experts
point out that a better understanding of cumulative and
interactive effects of different human activities is needed to
develop more effective integrated management and is vital
to properly evaluate the consequences of human activities,
especially of emerging activities like geo-engineering or
industrial development in extreme areas (e.g. Arctic and
deep-water). According to the Assessment of Assessments,
science has however limited ability to detect both indirect
and cumulative effects as they can be non-linear and
manifest only after long time delays, which makes them
very difficult to predict."®®

3.3. lllustrative case studies — the need for an integrated

approach when dealing with the nexus
Table 3-4 contains a number of case studies illustrating how
regions and countries have been addressing threats
affecting the nexus, with benefits for both human
communities and the environment (see also Annex I). They
underline the connection between ecosystem integrity and
societal well-being, and the need for integrated
approaches. The majority of case studies reviewed focuses
on conservation and protection measures targeted at a
particular threat. Few aim to address several threats
simultaneously. Apart from the creation of marine
protected areas and other conservation measures, the
creation of sustainable livelihoods, the use of policy
regulations as well as capacity-building, education and
awareness-raising measures are some of the forms of
interventions used. The quantitative evaluation of the
impacts of respective projects, in particular as they relate
to human well-being, is often not existent. Some of the
lessons learned and best practices of existing case studies
could possibly be useful for and adapted to other countries
and regions of the world.

Table 3-4. Selected regional and local case studies of addressing threats affecting the nexus*
Case study

Challenges faced Measures undertaken

Impact on Oceans, Seas Implications for

Regional level

and Marine Resources Human well-being

Marine litter,
regional seas in
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Europe

Mortality of marine
species (e.g., through
entanglement and
ingestion);

loss of ecosystem
functioning and services;
marine habitat
alteration, degradation,
or destruction

Prevention through

awareness-raising/market-

based instruments (e.g.
plastic bag reduction by

banning or taxing); Regional

Action Plan for the
Management of Marine
Litter, including adequate
waste reducing/reusing/
recycling measures;
extended producer

clean-up of litter

responsibility; establishment
of voluntary agreements with
retailers and supermarkets;

Reduced risk of
environmental impacts
due to reduced marine
litter such as plastic
items (e.g. significant
reduction of plastic bag
usage)

Maintenance of fish catch
and tourism revenue
Revenue through levies
and taxes

Reduced marine litter
removal activities and
damage to nautical
equipment

Marine ecosystem
conservation:
preserving the
wealth of natural

Biodiversity in region
severely at risk: 19% of
all species threatened
with extinction and 1 %

Network of Marine Protected
Areas (170 MPAs; 2 UNESCO
World Heritage Sites and 5
Biosphere Reserves); MedPan | ¢

capital, already extinct at as coordination framework

Mediterranean regional level for conservation activities;
. 190 .

region changes of unsustainable

fisheries practices (catch
monitoring etc.)

Increase in diversity,
abundance, and average
size of exploited species
Ecosystems rebuilt
Preservation of
ecological processes and
coastal and marine
habitat

Support of economically
valuable activities (e.g.,
tourism, small scale
sustainable fisheries)
Maintenance of
associated cultural values

Economic, social and
environmental
benefits from
sustainable

Over-exploitation of the
region’s oceanic fishery
resources

Regional Strategic Action
Programme (SAP) for
International Waters of
Pacific Islands to integrate

Catches of bigeye,
albacore, and yellow fin
tuna at or below
maximum sustainable

Increase in fish catches
by a factor of 2
Number of people
employed by local
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management of tuna
fisheries: The
GEF/UNDP Pacific
Islands Oceanic
Fisheries
Management
Project, Western
Pacific'™

national and regional
sustainable development
priorities; Sustainable
management of regional/
transboundary fish stocks

yield (stocks at lower
risk of being overfished)
Decreased discarding of
non-target species —
rates for longliners
targeting albacore,
bigeye, and yellowfin
tuna have decreased
from an average of 12.4,
3.5 and 3.85%
respectively to nearly
0% for all species.
Similar decreases were
seen for purse seine
fishery.

inshore tuna processing
facilities doubled
Increase in fishery
exports by USS 134
million, representing a
third of the region’s
overall exports

Increase in foreign fishing
access fees by 24%

Nutrient pollution

reduction,

Danube/Black Sea
. 192

Basin

Fertilisers used in
agriculture leading to
nutrient pollution
(nitrogen, phosphorus)
from farm run-off plus
increase in “point
sources” of pollution
from poorly or untreated
wastewater and large
scale livestock farms
(manure) — creation of
hypoxic/low oxygen
conditions, a number of
species and benthic
ecosystems disappeared,
economic losses

Danube and Black Sea
Strategic Action Programmes-
reform of policies, legislation
and institutions related to
reducing nutrient pollution in
the basin, including adoption
of best agricultural practices
for manure management and
fertiliser application, phase
out of phosphorus-containing
detergents, promotion of
industrial cleaner production
etc.; capacity-building and
partnerships

Substantial reduction in
nutrient pollution
Restoration of good
water quality

Decrease of biomass of
phytoplankton

Return of key benthic
“phylophora” habitat

* Return of many species
considered locally
extinct

Restoration and
maintenance of
environmental and
socioeconomic benefits
for nearly 160 million
residents of the basin

Local level

Development of
mariculture activities
as an alternative
livelihood option for
coastal communities:
Milkfish farming in
Kilwa and Mtwara
districts, Republic of
Tanzania™

Increased overfishing
and use of destructive
fishing practices (e.g.
dynamite fishing)
resulting in decline of
fish quality and quantity

Conservation measures,
including marine parks,
reserves and protected areas;
development of mariculture
activities as alternative
livelihood

Protection of oceans
and marine and coastal
biodiversity

* Restoration and
conservation of wild
fishery

.

.

Welfare gains (e.g.
improved dietary intake,
better capacity to meet
household food needs,
ability to purchase new
assets, ability to meet
student requirements for
school)

Improved food security
(from two to three meals
a day)

Enhancement of
investments and savings

Community-based
green sea turtle
conservation, The
Comoros™

Turtle poaching leading
to conflicts between
turtle poachers and
community of Itsamia
(willing to address issue
of poaching)

Education of entire
community and awareness
raising; Beach patrols,
monitoring of nesting sites,
involvement of police,
confiscation of poachers’
boats; Additional
conservation efforts, incl.
implementing and enforcing
fishing regulations, cleaning
of beaches and collection of
household waste

.

Significant reduction of
turtle poaching
Maintenance of large
fish populations
Increase in fish biomass
from 16 to 32 kg/100m2

.

.

.

Creation of successful
eco-tourism generating
income and jobs

Poverty eradication
benefits (e.g. health
initiatives and acquisition
of aid to subsidize local
doctor and hospital visits)
Sustainability of fishing
opportunities allows
fishers to earn livelihood
to meet their needs

Ban of queen conch
harvesting by
fisheries: A recent
conservation co-

Conch fishery decline to
unsustainable levels due
to unsustainable and
illegal fishing

Conservation and
management measures,
including designation of
biosphere reserve (in

.

Increased health and
quality of marine flora
and fauna

¢ Restoration and

.

Lobster and deep-sea
snapper harvests provide
a new source of income
and seafood for local
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management
initiative in Banco
Chinchoro, Quintana
Roo, Mexico™”
livelihoods

consultation with local
communities), no-take zones
and conch harvesting bans;
establishment of alternative

communities

Increased emphasis on
eco- tourism leading to
significant improvements
in community livelihoods

conservation of conch
fishery

.

Deterioration of the
lake’s ecosystem due to
natural processes and
human activities

Ecosystem Health
Report Card for
Managing Chilika
Lake of Odisha State:
a collaborative
approach, India’*®

ecosystem

Restoration strategy based on
ecosystem approach;
development of “Ecosystem
Health Report Card” to
diagnose problems and
identify intervention
priorities; messages used in
communication strategy to
engage stakeholders for
sustainable management of

Increase in fish catch
Increase of monthly

Eight-fold increase in
annual fish and prawn

landings family income of
* Decrease of alien fishermen
invasive species ¢ Development of

Protection of marine
environment from land-
based activities

community-based
ecotourism as alternative
livelihood

Linking Conservation
and Livelihoods in
the Oracabessa Bay
Fish Sanctuary,

. 197
Jamaica

Severe degradation of
marine ecosystems and
high loss of biodiversity -
declining fish catch and
challenges for local
tourism industry

beaches

2-phase project to preserve .
the marine ecosystem and
increase biodiversity and
species population; creation
of a no-fishing zone
protecting critical breeding
areas and fish habitat;
improve surveillance and
monitoring of fish, turtle, and | ¢
coral populations within
sanctuary; strengthen
community capacity to
manage its marine resources;
removal of debris from

Generation of alternative
income opportunities
through the project
(fishermen re-employed
as coral gardeners and
tour guides)

Income from ecotourism
and collection/sale of
nutrient-rich debris
Involvement of youth in
project elaboration to
ensure future marine
conservation

Increase in coral reefs .
by 153%, fish density by
272%, fish size by 16%,
fish biomass by 564%
Reduction of algae by
43%

Several species made a .
comeback or recovered
Improved sea turtle
nesting conditions and .
hatching rates

. . . . . 198
*Further illustrative case studies are available in Annex I.

A number of methods can be used to assess the socio-
economic impacts of oceans-related conservation
measures and policies and should ideally be applied before
implementation: (1) project appraisal and evaluation
methods, including some mainstream methods such as
cost-benefit analysis, and other less frequently used but
promising methods such as social return on investment or
multi-criteria analysis; (2) bio-economic models; (3)
indicator systems; and (4) social surveys. As an example,
the Marine Institute of Plymouth University recently
developed the Integrated Marine Protected Areas Socio-
Economic Monitoring (IMPASEM) framework to monitor
and assess the socioeconomic effects of marine protected
areas within the PANACHE project.199

Asked whether overall the sum of existing projects and
programmes at various geographical levels "added up" to a
more sustainable management of oceans, seas and marine
resources and an increase in human well-being,
contributing experts note that, despite a multitude of
different programs and initiatives, there seems to be a lack
of common vision and integration among them, which can
lead to duplications, overlaps, gaps and possibly conflicting
actions by different actors. The quantitative and qualitative
level of projects and programmes across various
geographical regions varies. Some programs and projects
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are not necessarily commensurate with the needs on the
ground. Contributing experts find that that projects and
programmes are often able to result in more sustainable
oceans management at the local and community scales, but
need to be scaled up to the national and regional level. A
challenge perceived is the lack of sufficient resources —
human, financial, and knowledge—coupled with a lack of
political will to tackle issues at the scale that is required.
The implementation of national action plans, strategies and
policies aimed at sustainable development is seen as being
important to support ongoing efforts.

3.4. Towards an integrated approach when dealing with
the oceans, seas, marine resources and human
well-being nexus

Oceans, seas and marine resources support the human
well-being of all people by contributing to poverty
eradication, food security, the creation of sustainable
livelihoods and jobs, human health and protection from
natural disasters. They are the primary regulator of the
global climate and an important sink for greenhouse gases,
while also providing humans with water and oxygen.
However, marine- and land-based human activities often
threaten ecosystem integrity and hamper the provision of
ecosystem services crucial to humans and sustainable
development.



Good governance, an enabling environment, sustainable
land- and marine-based human activities, and adequate
measures will be required to reduce the negative
anthropogenic impacts on the marine environment.
Projects and measures should ideally be designed and
implemented in an integrated, cross-sectoral and cross-
scale manner, in line with the ecosystem approach and
involving all stakeholders. Terrestrial and marine/coastal
governance should be linked, specifically addressing the
impact of land-based activities on marine and coastal
environments (e.g. marine pollution).

An ecosystem approach to ocean management is required,
which considers the entire ecosystem, including humans, in
an integrated manner and takes into account the
cumulative impacts of different sectors and human
activities. The United Nations General Assembly noted that
such approaches should be “focused on managing human
activities in order to maintain and, where needed, restore
ecosystem health to sustain goods and environmental
services, provide social and economic benefits for food
security, sustain livelihoods in support of international
development  goals” “and conserve  marine
biodiversity”.*®® Marine spatial planning (MSP) and
integrated coastal zone management (ICZM) are some of
the management tools that play an important role,
particularly in relation to managing conflicts of use. A
multitude of measures can be implemented to restore,
conserve and protect oceans, seas and marine resources
such as the creation of marine protected areas and
reserves. In this regard, it should be kept in mind that
sustainable alternative livelihood opportunities might have
to be created simultaneously so as not to undermine the
livelihoods of local populations. Policy regulations and/or
incentives might be necessary to change the behaviour of

stakeholders and encourage their engagement in
conservation and protection measures.
High-quality data can support effective ecosystem

management (see as an example Box 3-5). In support of the
World Ocean Assessment, the Gramed database®® s
expected to be updated to ensure that a single portal will
enable those interested to identify the information on
which the first World Ocean Assessment is based and help
them to access it.”” In the past, scientific assessments
contributed solid foundations in terms of information
systems, for example the Census of Marine Life’” with the
Ocean Biogeographic Information System (OBIS)**.
According to contributing experts, comprehensive
databases, first at the country and then at the regional
level, are required. Research institutions within each region
should seek to work collaboratively to ensure that research
efforts are not duplicated, and that limited resources are

efficiently utilized. The observation and monitoring of
marine and coastal ecosystems are important to identify
changes over time, assess the effectiveness of
implemented measures and policies and allow decision-
makers to develop appropriate and timely responses. The
Global Ocean Observing System (GOOS) is a good example
of a system for observations, modelling and analysis of
marine and ocean variables to support marine science,
assessment of change and operational ocean services
worldwide. Its three advisory bodies?® supply scientific
studies and expertise. One of them, the newly created
Biology and Ecosystems Panel, will, among others, identify

major scientific and societal challenges that require
sustained ocean biology and ecosystem variable
observations.”*®
Box 3-5. Space technology data for ecosystem
management

Space technology and other spatial applications can
supplement in-situ observations and provide valuable near-
real time observations of physical, chemical and some
biological parameters at the sea surface and help overcome
some of the issues caused by the trans-boundary nature of
the oceans. Several key ocean parameters can be obtained
in this manner (e.g. ocean bottom character, contaminants,
heat flux, ice distribution, ocean colour, salinity, sea level,
stream flow, surface currents, surface waves, temperature,
wind speed and direction, and upper layer zooplankton
abundance). Space technology can also support the
management of biodiversity and wildlife, for example by
tracking tagged animals. Other ways of using satellite data
are being explored, including for tracking illegal,
unregulated and unreported fishing.”%’
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The illustrative case studies presented in Section 3.3
confirm the close inter-linkages between oceans, seas,
marine resources and human well-being and demonstrate
that actions impacting one area of the nexus may also have
an effect on the other areas. This aligns with the concept of
a network of SDGs with a multitude of interactions and
synergies (see chapter 2). In this context, future scientific
research needs to be integrative and cross-sectoral and
further "system or cluster thinking” approaches.

Scientific information combined with relevant knowledge
from experiences in implementing concrete projects can
guide policy-making and activities. A collection of relevant
scientific reports organized by topics, as presented in
Annex Il of this chapter, could be useful. In this context, the
continuation and update of the Gramed database®® could
be considered. The scientific coverage of socio-economic
aspects of the nexus and threats affecting it needs to be
improved. Enhanced trans-/multidisciplinary research is




required, with natural and social scientists working
together with holders of relevant traditional and
experiential knowledge, to better understand the nature of
the complex interactions between humans and marine and
coastal ecosystems. More research towards valuing
ecosystem services, which might in turn encourage the
protection, conservation and more sustainable use of
oceans, seas and marine resources, is required.

Contributing experts indicate a need to strengthen the
communication between scientists, practitioners, decision-
makers and the wider public. All stakeholders need to be
engaged in a more effective and systematic manner.
Institutional barriers to an effective science-policy interface
should be eliminated, in order to enable closer
collaboration among researchers, practitioners and
government officials. Research could sometimes be more
demand-driven and focused on policy-relevant information
rather than on knowledge and research gaps. Research
findings could be disseminated to the wider public for the
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purpose of education and increased awareness. The
effectiveness of environmental education and engagement
programmes with respect to changing the behaviours of
resource users and decision makers could be analysed.

Human well-being cannot be achieved without the
protection and conservation of the Earth’s ecosystem. To
maintain the quality of life that the oceans have provided
to humankind, a change will be required in how humans
view, manage and use oceans, seas and marine resources.
Science can play an important supporting role in this
regard.

Annex 1 (Extended versions of Table 3-1, 3-3, 3-4)

Given its large size, Annex 1, containing extended versions
of Tables 3-1, 3-3, 3-4 is available on the DESA-administered
Sustainable Development Knowledge Platform under:
https://sustainabledevelopment.un.org/qglobalsdreport/201
5.



https://sustainabledevelopment.un.org/globalsdreport/2015
https://sustainabledevelopment.un.org/globalsdreport/2015

Chapter 4.
in the SDGs

4.1. Global targets in two frameworks

Since the year 2000, natural disasters have caused the loss
of life of over 1.1 million and affected another 2.7 billion
peoplezog’m. Using another metric more known in the
health sector, around 42 million human life years are lost in
internationally reported disasters each year, a setback to
development comparable to diseases such as
tuberculosis®™.  While improvements in disaster risk
management have led to dramatic reductions in mortality
in some countries in the last decade, economic losses are
now reaching an average of US$250 billion to US$300
billion each year*****,

The ways that disasters undermine sustainable
development have been much discussed in two significant
United Nations processes.

During the intergovernmental negotiations of the General
Assembly Open Working Group on Sustainable
Development Goals (SDGs), many Member States stressed
the need to weave disaster risk reduction (DRR) as a strong
cross-cutting issue in several SDGs. As a result, the proposal
of the Open Working Group on SDGs that was presented in
July 2014** includes several targets (see Annex 1) directly
related to resilience and disaster risk reduction.

The third UN World Conference on Disaster Risk Reduction
(WCDRR) organized on 14-18 March in Sendai, Japan,
agreed on the Sendai Framework for Disaster Risk
Reduction 2015-2030*"°, a successor to the Hyogo
Framework for Action (HFA). To support the assessment of
global progress in achieving the outcome and goals of the
Sendai Framework, Member States also agreed on seven
targets that will be measured at the global level. The first
four targets aim at reduction of disaster mortality, number
of affected people, economic losses and disaster damage to
critical infrastructure. The remaining three aim at
increasing the number of countries with national and local
disaster risk reduction strategies, enhancing international
cooperation in support of DRR in developing countries, and
increasing availability and access to early warning systems
and disaster risk information. This chapter takes the
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proposal of the Open Working Group as its reference point
and focuses on DRR in the context of the SDGs. It will first
look at the interlinkages between DRR and several SDGs,
giving illustrative examples of links in order to position DRR
in the framework. Second, it will consider what setting DRR
targets will mean for monitoring progress, highlighting
issues related to data collection, methodologies and
baseline setting. The last part of the chapter showcases
new solutions for data collection and measurement in the
context of DRR. The chapter aims at serving as one example
of how the GSDR can help in capturing past and future
sustainable development trends, lessons learnt and
scientific findings, indicating potential areas for policy
action, as set out in Chapter 1 of the report.

4.2. Interlinkages — DRR as a cross-cutting issue in the
SDGs

Due to its cross-cutting nature DRR is interlinked with
various SDGs beyond the explicit DRR targets set out in the
OWG proposal. With most of the issues the linkage is two-
fold; if DRR is not given prominent focus, achieving several
of the SDG targets, such as ones related to poverty
eradication, water, education, slums, and health, will be
extremely challenging for many, particularly developing,
countries. Also, falling behind the set ambition level on
many of the existing SDG targets that have a direct bearing
on disaster risk, such as the ones related to poverty
eradication, sustainable cities, food security, health, natural
resources management, or climate change, will mean
additional challenges in achieving the DRR targets. For
instance, case studies indicate that the impacts of drought
can only be partly attributed to deficient or erratic rainfall,
as drought risk appears to be constructed over time by a
range of drivers. These include for example poverty and
rural wvulnerability; increasing water demand due to
urbanization, industrialization and the growth of
agribusiness; inappropriate soil and water management;
weak or limited governance; and climate variability and
change®'®. Reducing drought losses will be challenging
without addressing also these underlying drivers.

In Table 4-1 some of the SDG goals have been combined
under joint headings merely for brevity’s sake.



Table 4-1. SDGs and DRR linkages

SDGs

Main DRR linkages

Examples

Poverty
eradication and
economic growth

® Disasters tend to have the greatest long-term
impacts on those people in the poorest income
quartile or quintile, although lack of data and
research on long-term effects of disasters at
house-hold level makes analysis of the
complicated linkages between disasters and
. . eppe 217
impoverishment difficult

® Impoverishment is linked to lack of access to
markets, capital, assets, and social security and
insurance mechanisms that can help people to
cope and to rebuild

®  Disasters affect disproportionally the poor at
global level; high-income countries account for
39% of the exposure to tropical cyclones but
only 1% of the mortality. Low-income countries
represent 13% of the exposure but no less than
81% of the mortality218

®  Taking on risks and proactively managing them
is a natural element of development and
economic growth, and risk assessments and DRR
planning should be integrated in investment
planning at all levels

- According to one assessment, without concerted action,
there could still be up to 325 million extremely poor people
living in the 49 most hazard-prone countries in 2030*"°

- Following an exceptionally strong typhoon in the Philippines,
both high- and low-income households experienced similar
levels of loss in the year after. However, the consumption
and income of low-income households did not recover over
the next few years, in contrast with that of the wealthier
households?*®

- Myanmar’s annual average loss?! represents 30 per cent of
its annual capital investment and in the Philippines and
Cambodia 14 per cent and 10 per cent respectively. In Latin
America, for Honduras and Guatemala the AAL represents
almost 18 per cent and around 10 per cent of new capital
investment, respectively.222

Food security,

®  Disasters destroy critical agricultural

- According to a study on recurrently hazard exposed

sustainable infrastructure and assets, and they cause losses developing countries, 22% of all damages and losses caused
agriculture in the production of crops, livestock and by medium to large-scale disasters occurring between 2003
fisheries, causing serious damage to livelihoods and 2013 were in the agriculture sector’**
and food security of millions of small farmers, - Insouthwestern China the Grain for Green Program bans
pastoralists, fishers and forest-dependent logging and agriculture on steep slopes and prohibits forest
communities in developing countries clearing and, in exchange, the local communities receive grain
e Increasing demand for farm land can increase and caglz'mssubsidies as well as protection against flooding
the risk of hazards through environmental events
degradation. For example, landslides can - Drought alone has caused more deathszgisuring the last
increase when vegetation is cleared for century than any other physical hazard™”, and according to
agriculture on steep slopes FAO estimates, there has been a total of USD 4.9 billion in
e The agriculture-food-nutrition sector is crop and livestock production losses caused by droughts in
challenged to move towards resilient sector the Horn of Africa between 2003 and 2013
specific DRR measures, technologies and - Asevere drought in 2000 and 2001 in Tajikistan and
practices which raise yields and increase Uzbekistan cut the availability of drinking and irrigation water
resilience against production failure, as well as and led to slow, chronic forms of malnutrition as hC;lZJ7SGhO|dS
towards a more sustainable use and eliminated meat and dairy products from their diet
management of vital resources??? - The agriculture sector —including crops, livestock, fisheries
and forestry — absorbs approximately 22% of the economic
impact caused by medium and large scale natural hazards and
disasters in developing countries?®
Health and e 42 million human life years lost in - In Niger children aged two or under who were born during,
education internationally reported disasters each year, and affected by, a drought year are 72% more likely to be

and tens of thousands people injuredm,
burdening health care systems worldwide and
causing long term physical and mental health
problems

e  Disasters destroy and disrupt service in health
and education facilities

e  Qutbreaks of communicable diseases are often
linked to the displacement of people in post-
disaster situationsm, and can further hamper
disaster relief

e  Disasters hamper countries’ ability to invest in
social development

stunted. In Ethiopia, children aged five or less are 36% more
likely to be malnourished and 41 per cent more likely to be
stunted if they are born during a drought; that translates into
some 2 million additional malnourished children in 2005232,
with possible long term effects on their education and future

economic opportunities

- In 2005 in the Gulf states of the United States of America,
Hurricane Katrina and subsequent flooding destroyed 56
schools and 1,162 were damaged. 700 schools were closed
and 372,000 children displacedzaa.

- While annual social expenditure is about 400 times greater in
high-income countries than in low-income countries, the AAL
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Education can also greatly contribute to
preparing communities and building inclusive,
disaster resilient societies, as was acknowledged

in the HFAZ!,

in low income countries is equivalent to about 22 per cent of
social expenditure, compared to only 1.45 per cent in high-
income countries®*

Water and
sanitation

Floods, droughts and windstorms are the most
frequently occurring natural disaster events and
account for almost 90% of the 1,000 most
disastrous events since 1990>*

Lack of basic services and sanitation combined
with disasters can also create new risks, for
example by turning a heavy rain into a
disastrous flood with the spread of disease
Disasters, particularly localised, small-scale
events, hinder progress in achieving universal
access to water and sanitation by damaging
sewerage and water supply infrastructure

In Tanzania, the lack of clean water and sanitation can lead to
widespread outbreaks of waterborne diseases and malaria
during flood episodes in informal settlements®*®

Around 70 per cent of Dar es Salaam’s population lives in low-
quality housing at risk of regular flooding, and in Sdo Paulo,
more than 85 per cent of at-risk households live in informal
settlements, with more than half of these lacking access to
appropriate sanitation”’

According to data from 65 countries for 1990-2013 over 90
percent of losses in water supply and sewerage were caused
by extensive®® risk™®.

Gender equality
and women’s
empower-ment

Due to existing socio-economic conditions,
cultural beliefs and traditional practices, women
and men are affected differently by disasters

Productive resources tend to be owned by men,
and losses in the informal sector and
subsistence farming, dominated by women, are
not often recorded at all**°

Despite being disadvantaged by economic,
social and cultural factors, women can serve as
agents of change and their role in disaster
preparedness and relief both at family and
community level is well documented*.

Women represented an estimated 61% of fatalities in
Myanmar after Cyclone Nargis in 2008, and 70% after the
2004 Indian Ocean Tsunami in Banda Aceh>®.

The 1991 cyclone Gorky in Bangladesh killed 140,000 people.
Within the age group 20-44, the female death rate was 71 per

1000, compared to 15 per 1000 for men*®?

Inequality

Low-income households suffer a
disproportionate share of disaster impacts and
people living in multidimensional poverty are
likely to live in hazard-exposed areas and are
less able to invest in risk-reduction measures>**
Disasters hit hardest the most marginalized,
notably children, older persons and persons
with disabilities

Extensive risk particularly affects areas already
characterized by social inequality and exclusion,
where a deficit of infrastructure is an underlying
source of vulnerability and loss of this further
aggravates the situation

In villages affected by the 2004 Indian Ocean tsunami the
death rate was highest for young children and older persons,
and was 40% higher for women than for men®*

Following the Great Tohoku earthquake in Japan in 2011, the
death rate in Miyagi region amongst the total population of
the coastal area was 0.8 %, while it reached 3.5 % amongst

persons with disabilities®*.

Sustainable cities
and resilient
infra-structure

More than 60 percent of the area projected to
be urban in 2030 has yet to be builtw; this
poses significant challenges but also
opportunities to properly integrate DRR in long-
term planning

Hazards provide opportunities for major
advancements in DRR with focus on building
back better; it should not be limited to
structural improvements in buildings or to
specific elements of infrastructure without
adequate focus on underlying drivers®®

Those living in informal settlements are most
vulnerable to disasters, and many have migrated
to slums due to disasters in their original
settlements

Extensive risk is characteristic of informal urban
settlements and low-income rural areas, where

Jakarta’s plan for 2010-2030 calls for incorporating risk
reduction activities into long-term spatial planning for the
city; including restoration of mangrove forests, improvement
in public facilities and mass transit, refinement of building and
environmental regulations that consider hazard risk, redesign
of technology and engineering in disaster areas, and
improvements of provision of open space for anticipated
increases in intense rainfall*°

Slum populations and their increase in metropolises such as
Dhaka or Manila are significantly augmented by flood, storms
and drought related migration251 %2

Case studies carried out in Dar es Salaam, Jakarta, Mexico City
and Sao Paolo found that, in all four cities, those living in
informal settlements were most vulnerable to climate related
and disaster risk™>

Case studies in Colombia™" and Turkey””” found that
structural (i.e. retrofitting) and functional investments (i.e.
protection of people and assets so that they remain

254 255
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poverty forces low-income households to
occupy areas of low land value that may be
exposed to floods, landslides and other
hazards®*

functional during and after an emergency) not only provide
for reduction in property losses, but may also save lives and
reduce the number of injuries

Climate change

Many parts of the world are witnessing an
increase in extremes of climate, such as greater
extremes of temperature, heavier rainfall, or
higher maximum wind speed of storms™®. This
can result in an increase in natural hazards such
as flash flooding, drought, landslide, and storm
surge

In most countries, the predicted annual average
loss increases under climate change scenarios.
But affects will differ country by country
Drought and flood hazards are among the most
potent causes for long-term impoverishment,
particularly in rural areas®’

Over 90 percent of global disaster-related costs for 2013 were
hydrological, meteorological or climatological in origin258

In Anguilla the predicted annual average losses attributable to
cyclone wind doubles with climate change, while Trinidad and
Tobago faces a fivefold increase due to climate change. In
contrast, Mexico would actually see a reduction in AAL®®
Rising sea level will exacerbate the risks particularly for low-
lying areas, and since 1870, average global sea level has risen
by about 8 inches”®

According to some estimates up to 118 million extremely
poor people in sub- Saharan Africa will be exposed to
drought, flood and extreme heat hazards in 2030%%*

Ecosystems

Environmental degradation is one of the main
drivers of disaster risk?*?*%*

Natural ecosystems can reduce vulnerability to
natural hazards and extreme climatic events
and complement, or substitute for, more
expensive infrastructure investments
Communities dependent on fragile or degraded
landscapes — such as overgrazed, heavily
deforested or severely eroded lands — are often
the most vulnerable to losses from natural
hazards”®*

The effects of land degradation are often
irreversible

Modeling for the Seychelles suggests wave energy has
doubled partially as a result of changes in the structure (due
to bleaching) and species composition of coral reefs. In the
Caribbean, more than 15,000 kilometers of shoreline could
experience a 10-20 percent reduction in protection from

waves and storms by 2050 as a result of reef degradation265

Dense vegetation protects riverbanks and adjacent land and
structures from erosion by floodwaters. In Mantadia National
Park, Madagascar, conversion from primary forest to swidden
can inzcsgease downstream storm flow by as much as 4.5

times

In Africa, 52 per cent of land is considered degraded to some
degree267

Governance and

Governance arrangements adopted by many

In India, following the earthquakes in Maharashtra (1993) and

peaceful countries, relying heavily on specialized Gujarat (2001), housing records were digitized and land titles

societies emergency management organizations, are not that were traditionally only recorded under the name of the
always appropriate to address disaster risk?®® male head of household for the first time also included the
Disaster risk governance often mirrors the female head of household. This practice was institutionalized
challenges, restrictions, blockages and obstacles and transformed the general practice of social housing in
that exist within the overall governance these states””"
arrangements”®, but DRG can also support good According to one assessment the 2007-2010 drought
governance contributed to the conflict in Syria, causing widespread crop
Conflict and fragility can increase the impact of failure and a mass migration of farming families to urban
disasters, and disasters can exacerbate centers’’”?
conflicts””®

Means of International cooperation has heavily According to one estimate””, for every 100 USD spent on

implemen-tation,
Renewed Global
Partnership

concentrated on emergency-relief and
reconstruction instead of preventive DRR
Funding for DRR is strongly concentrated in just
a few recipient countries, with all but one
(Bangladesh) of the top 10 recipients of
financing being middle-income countries”’
Capacity building will be crucial, and there exists
a need for closer coordination between DRR and
climate change adaptation; lack of coordination
on technology transfer has led to fragmented
implementation274

3

development aid, just 40 cents has been invested in
defending that aid from the impact of disasters

In Bangladesh for every USS$ 1 invested in storm, cyclone and
flood warning prediction systems, the estimated return is
between $ 8 and $ 500 for a 10-year period®”®

Volumes of official development assistance (ODA) funds
invested in DRR are very difficult to track and assess, and data
on financing for DRR is poor since DRR activities are often
labelled under wider programmes and projects, including
those relating to food security, health systems, and
environmental management277
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4.3. Measuring progress — target 11.5

One of the disaster-related targets proposed by the OWG is
the outcome target 11.5 that aims to “By 2030, significantly
reduce the number of deaths and the number of people
affected and decrease by [x] per cent the economic losses
relative to gross domestic product caused by disasters,
including water-related disasters, with a focus on
protecting the poor and people in vulnerable situations”.

This section of the chapter aims at advancing the
discussion, showcasing several issues that will need to be
taken into consideration both when considering
appropriate target levels and when planning the
monitoring of progress towards the target. There are
several DRR related targets in the SDG proposal, but 11.5 is
used here as an illustrative example to showcase issues
related to monitoring. At the same time, the section aims
at highlighting monitoring issues that are relevant also for
the implementation and planning of DRR measures, such as
the importance of loss accounting, risk assessments and
probabilistic modelling.

4.3.1. Global and national level target setting and
differing risk profiles

During the negotiations of the OWG the Member States
discussed options for filling the so called “x’s and y’s”, the
target levels of numerous targets that were not specified
by the OWG proposal. Member States discussed the issue
further in the WCDRR negotiations, and the UNISDR
provided a Secretariat note?’”® proposing potential target
levels depending on the desired ambition level, but in the
end the Sendai Framework for Disaster Risk Reduction did
not include percentages.

One option proposed in the SDG negotiations was to fill the
gaps later with suitable global target percentages. Another
option proposed was for the Member States each to set
suitable, ambitious target levels at national level which
could then be brought together and aggregated to a global
target for 2030.

Due to very differing country risk profiles, differentiation at
the national level is inevitable with DRR. For countries with
extremely low risks, DRR measures will not play a
significant role in implementing the SDGs, while for others,
it will be a prerequisite for achieving not only the DRR
targets, but also many other goals. Also, for some countries
significant reductions in mortality and economic losses will
be easier to achieve than for others, depending on the
hazards they face.

Since 1990, almost 90 per cent of the mortality recorded in
internationally reported disasters has occurred in low and
middle-income countries. Improved health and education
systems and infrastructure enhance emergency
preparedness, evacuations and care of the affected and

help to bring down disaster mortalitym.

Box 4-1. Piloting targets and indicators at national level
Since early 2014, UNISDR developed a set of proposed DRR
indicators and subsequently tested their feasibility jointly
with UNDP in country contexts. Taking into consideration
existing data availability and capacity, measuring systems
and information needs for national planning purposes, a
proposed indicator framework was tested in five pilot
countries (Mozambique, Japan, Armenia, Paraguay and
Japan). The pilots were organized in close collaboration
with UN country teams and involved a broad range of
development, disaster risk management and climate
change adaptation practitioners.

Pilot countries responded positively to the exercise and the
possibility to both take ownership of the indicator and
target proposals, and align the ones relevant to their
country context to existing national measuring
mechanisms. Findings from the pilots reconfirmed the
proposed targets and indicators as generally applicable yet
with the need to simplify and adapt to different capacity
contexts. The results from these and further pilots to be
conducted in 2015 will contribute to refining the indicators
for measuring progress against the seven targets outlined
in the ‘Sendai Framework for Disaster Risk Reduction 2015-
2030’.
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Absolute economic loss is rising, but in relative terms taking
into account economic growth, the global increase in
economic loss from disasters is not statistically significant.
However, in some regions, losses have outstripped GDP
growth. While absolute economic loss is concentrated in
higher-income countries, in relative terms it remains a far
greater problem for low income countries Table 4-1%%°,
Most high-income countries have made investments to
significantly reduce the more extensive layers of disaster
risk associated with high-frequency, low-severity losses,
such as urban flooding, landslides and storms. However,
although investments in risk reduction and regulation have
enabled a reduction of extensive risks, the value of assets in
hazard-prone areas has grown, generating an increase in
intensive risks. For example, investing in risk reduction
measures to protect a floodplain against a 1-in-20-year
flood may encourage additional development on the
floodplain in a way that in the end increases the risks

associated with a 1-in-200-year flood*®".




Figure 4-1. Economic losses relative to the size of the economy (GDP) by income group, 1990-2013
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Losses, however, only explain the past and therefore do not
act as a good guide to future risk. Probabilistic risk
estimates can provide guidance on future risks and target
levels. Currently, the global expected annual loss, or
average annual loss (AAL), in the built environment alone,
associated with earthquakes, cyclones, tsunamis and
floods, is estimated at US$314 billion®®>. In absolute terms,
global AAL is concentrated in large, higher-income, hazard-
exposed economies. However, in relation to annual capital
investment or social expenditure, many low and middle-
income countries, and in particular small island developing
states (SIDS), have the highest concentrations of risk.

4.3.2. Importance of loss accounting

The OWG target does not specify how mortality and
economic losses should be accounted for and some basic
questions need to be clarified when setting up the
monitoring framework.

Even though mortality can be perceived as a fairly clear cut
indicator, some questions arise especially related to the
inclusion of missing persons and the causality of deaths.
While attributing victims of an earthquake to a certain
disaster can be fairly easily done, distinguishing whether
deaths in the hazard-affected region are caused by a
drought or a heatwave or merely due to non-disaster
related health issues can be challenging and depends on
the methodology used. For example the global database
EM-DAT’s review in 2007 of its drought data resulted in a
reduction of 56% from the original number of drought
event entries, a 20% increase in the number of deaths and
a 35% increase in economic losses from droughts®®*. It
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should be noted though that drought accounting poses
particular challenges for monitoring. The impacts for slow
onset events such as drought can be largely non-structural
and spread over a larger geographical area than damages
from other natural hazards. The non-structural
characteristic of drought impacts has hindered the
development of accurate, reliable, and timely estimates of
severity and, ultimately, the formulation of drought
preparedness plans by most countries”®. One option that
has been proposed286 for mortality accounting is to assess
whether the disaster affected community is presenting
higher death rates than expected in the period (e.g. 6
months following the disaster) — that is ‘excess deaths’ that
may be attributable to the disaster shock. In this case, the
baseline would be the ‘normal death rate’ in that region.
This approach would aim at resolving the debate on
distinguishing direct and indirect deaths from disasters as it
would capture all deaths.

Economic losses are often categorized in three main
categories: direct losses; losses due to business
interruption; and indirect losses”®’. Direct losses usually
include costs due to physical destruction of buildings and
other assets while indirect losses include the costs of
knock-on impacts such as failure of production by
businesses relying on directly impacted companies and
foregone consumption. One comprehensive review of
different approaches and challenges for costing
frameworks was done by the CONHAZ projectzsg. In the
OWG the question of direct or indirect economic losses was
not much discussed. During the WCDRR negotiations,
however, countries debated whether indirect losses should
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be included™ in the accounted losses. In the end countries

decided to focus on direct losses that are more easily
measured, even though the importance of accounting for
indirect losses at the national level was noted.

Monitoring of progress towards proposed goals and targets
will require high quality loss data with a good temporal and
spatial resolution, which is also important for DRR planning.
Disaster loss accounting is considered a backbone for
setting baselines and for measuring progress towards set
targets. However, compiling, maintaining and updating
disaster data is challenging, and lack of clear standards and
definitions has led to inconsistency and poor
interoperability of different data initiatives. While disaster
loss data quality and coverage has significantly improved in
recent years, data gaps are common in many databases at
all levels. There are gaps regarding: a) temporal coverage
with missing years and/or months; b) spatial coverage with
missing reports from some regions, communities, etc.; c)
loss estimation with no losses reported for some events,
particularly low impact/high frequency events; and d) loss
indicators with inconsistent completeness across events®®.

Table 4-2. Global multihazard loss databases®”

At present there are three well-established global
multihazard loss databases, Centre for Research on the
Epidemiology of Disasters’s (CRED) EM-DAT, MunichRe’s
NatCatSERVICE, and SwissRe’s Sigma (Table 4-2). While EM-
DAT is an open database, the latter two are owned by
insurance companies and have limited public accessibility.
The databases include reports provided by national
governments, United Nations entities and other
international organisations or specialised national agencies
and NGOs, as well as newspaper sources. It has been noted,
that information sources are fairly homogenous across
databases and that reliability of the information rests with
the organisation in charge of publishing official figureszgl.
This highlights the significance of data validation for
monitoring purposes. Other databases with global or
regional coverage do exist but they concentrate on one or a
handful of hazards, such as the United States Geologic
Survey’s database and Global Earthquake Model (GEM)***
for earthquakeszg3, and European PERILS*™ database
mainly for insured losses from windstorms.

Database Events covered since

Threshold levels

Variables covered

EM-DAT International
Disaster Dataset

1900 (about 21 000
disasters)

casualties>10; number
affected > 100; declaration
of state of emergency; call
for international assistance

Casualties, affected (injured, homeless,
affected), estimated damage

Natcat-SERVICE
(MunichRe)

1980 (about 28 000
disasters)

Some socioeconomic
impact; small-scale property
damage or 1-9 fatalities

Insured losses; total losses; injured;
infrastructure areas and industries affected

Sigma (SwissRe) 1970 (about 9 000 disasters)

casualties > 20; injured >
50; homeless > 2000; total
losses > USD 91.1 million

Casualties; missing; injured; homeless; insured
losses (claims); total losses

National loss databases do exist but to date these have not
usually followed a common methodology in their data
collection, limiting their usability for monitoring and
particularly research and planning. However, a UN-led
effort to standardise methods and criteria for disaster loss
accounting, originally set up by an academic network in
1994 in Latin America, has developed into a promising basis
for the future. Based on the DesInventar®®® methodology,
85 countries and territories have now published national
loss data and many more are in the process of establishing
linking databases. The European Commission recently
included the common methodology used for these
databases in its guidelines for disaster loss accounting in
Europe and beyond”’*®®. While not all countries currently
have national disaster loss databases, the adoption of both
the SDGs and the Sendai Framework targets for DRR will
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represent a strong incentive for systematically recording
loss data.

Role of jointly used methodologies and definitions

Significant efforts have been undertaken to improve the
interoperability of disaster loss data from national and
global databases through the development of common
data standards and methodologies, but much work remains
to be done. An overview of the current practices in EU
countries at national level showed that the methodologies
for loss data recording are appropriate for national
purposes, but to make the databases compatible within
Europe and with international organisations they all would
require adjustments®. Another analysis’® noted that
national loss databases are not consistently available across



OECD countries and, if they are available, they differ
significantly in the way information is collected.

To begin with, to improve the comparability of existing loss
databases, event classifications should be standardised. If
event and hazard type or peril categories diverge from each
other, any subsequent efforts to standardise indicators will
be useless. A consistent peril classification will allow data
users to compare losses from, for example, landslides in
database A with losses from landslides in database B,
thereby illustrating that differences are due to estimations
of loss, not different definitions of landslides or how they

. 301
were categorised * .

Box 4-2. Developing statistics at regional level — cases of
UNESCAP and UNECE

Work on standardized methodologies for disaster impact
data has also been undertaken at the regional level.
Member States of the United Nations Economic and Social
Commission for Asia and the Pacific (UN-ESCAP) have
established an expert group302 that consists of government
nominated technical advisors and regional and
international experts in the field of statistics and disaster
risk management, to work on developing a basic range of
disaster-related statistics. The Expert Group will be
reporting to and obtains the guidance from ESCAP
Committee on Disaster Risk Reduction and Committee on
Statistics. The final version of the basic range of disaster-
related statistics, i.e. a framework and an implementing
guide, will be presented to the ESCAP 72nd Commission in
2016 for endorsement.

In October 2014, the Bureau of the United Nations
Economic Commission for Europe (UNECE) Conference of
European Statisticians (CES) undertook an in-depth review
of international work on measuring extreme events and
disasters. The review emphasized several priority action
areas, including: institutional cooperation with mapping
agencies to integrate statistical data with geographical
information; and the need for common classifications and
definitions for extreme events and disasters for statistical
purposes. As a follow-up, the CES Bureau set up a Task
Force on measuring extreme events and disasters, which is
planning to prepare recommendations for national
statistical systems by 2017, and will coordinate its work
with the related ESCAP initiative and other international
organizations working in this area.

Several initiatives have been launched to tackle the issue,
including the IRDR Disaster Loss Data (DATA) Project
Working Group’s peril classification®”®, OECD work on a
accounting framework for national risk management
expenditures and losses®™, and the ESCAP*® and ECE
initiatives on regional standards (See Box 4-3)
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In the Sendai Framework for Disaster Risk Reduction, the
Conference recommended the establishment of an open-
ended intergovernmental expert working group supported
by UNISDR for the development of a set of possible
indicators to measure global progress in the
implementation. The working group, set up in May in New
York, is expected also to consider the recommendations on
the update of the 2009 UNISDR Terminology on Disaster

Risk Reduction®®® by December 2016°7.

Extensive risk

Extensive risk refers to the risk layer of high-frequency,
low-scale losses, and is mainly associated with flash floods,
landslides, urban flooding, storms, fires and other localized
events. Extensive disaster risk is magnified by drivers such
as badly planned and managed urban development,
environmental degradation, poverty and inequality,
vulnerable rural livelihoods and weak governance®®.

At the time when the HFA was adopted, losses from
extensive risk had not been accounted for in official
national or international reports, except in a number of
Latin American countries. As a result, this risk layer
remained largely invisible and has not been captured by
global risk modelling. However, since 2007, a sustained
effort to assist countries in systematically recording local
disaster losses has generated systematic and comparable
evidence regarding the scale of extensive risk from over 80
countries (Box 4-2).

Reports show that the majority of damage and losses since
1990 have been associated with extensive disasters in
those countries with consistent data sets (Figure 4-2). In
2012, EM-DAT database reported economic losses of USS
157 billion, an estimate that is lower than those published
by Swiss Re (USS186 billion) and Munich Re (USS 160
billion). As an indicative example, if the economic cost of
assets lost in extensive disasters across 85 countries and
territories featured in the Global Assessment Report on
Disaster Risk Reduction 2015 (GAR15) is extrapolated
globally, direct economic losses would be around 60 per
cent higher than those internationally reported by EM DAT,
implying a total of around US$250 billion for 2012. This
total loss represents 0.33 per cent of global GDP, 1.4 per
cent of global capital investment and an annual loss of

more than US$35 per capitaaog.

In particular, such losses represent a serious erosion of
public investment in some of those countries with the least
capacity to invest. For example, the average historical
annual losses from disasters in Madagascar since 2001 are
equivalent to around 75 per cent of annual average public
investment; in El Salvador, they amount to almost 60 per

cent, and in Vanuatu they exceed 40 per cent™™.



Figure 4-2. Percentage of damage and loss from extensive and intensive disaster events (65 countries and 2 states), 1990-
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Box 4-3. National disaster loss accounting

To uncover extensive risks, an increasing number of
countries around the world are adopting a simple
methodology to report, analyse and display disaster
occurrence and losses at the local level through a standard
definition of hazards, impacts and other indicators. Because
the loss data is captured at the level of local administrative
units, this makes it possible to record losses associated with
huge numbers of small extensive disasters that are not
internationally reported and thus do not appear in other
disaster databases. The number of countries systematically
collecting disaster loss data has roughly doubled every two
years since these efforts began in Latin America in the
1990s, with the Deslnventar database initiative.

The United Nations’ GAR15 report features data collected
using the same methodology and parameters in 82
countries and 3 states'’. The variables used to define the
threshold between intensive and extensive disaster losses
are mortality and housing destruction. Statistically, the
threshold is fixed at:

Mortality: less than 30 people killed (extensive); 30 or more
killed (intensive); or

Housing destruction: less than 600 houses destroyed
(extensive); 600 or more houses destroyed (intensive).

This threshold has proved robust even as the universe of
national disaster databases continues to grow. Given that
95 per cent of these databases have been built using a
comparable approach and methodology, it is possible to
analyse these local records at a global level of observation.

Box 4-4. Composite indicators — the case of INFORM**

There is a need to create multi-hazard risk metrics,
particularly for the use of international organizations,
based on scientific evidence to inform disaster risk
reduction policy. One such tool is a composite indicator.
One example is the recently developed Index for Risk
Management — INFORM. INFORM is a way to measure the
risk of humanitarian crises and disasters and how the
conditions that lead to them affect sustainable
development. INFORM simplifies information about risk
and uses 50 different indicators to measure three
dimensions: hazards and people’s exposure, vulnerability,
and coping capacity. INFORM is a collaboration of the Inter-
Agency Standing Committee®* Task Team for Preparedness
and Resilience and the European Commission.

The experience of INFORM can be used in the effort to
develop metrics for DRR and its coping capacity component
is often used as a proxy for efficient disaster risk
management. It also allows organisations to develop
INFORM-based indexes for specific purposes, with a
methodological overview and technical support provided.
Current projects include national and regional pilots in
Sahel and East Africa, national pilots in Lebanon, thematic
pilots on Ebola, Old Age and Disaster Risk Reduction (DRR).
INFORM is only one composite index aiming at capturing
risk levels and risk reduction, and other examples include

the Disaster Risk Index*™> and the World Risk Index *'°.
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4.3.4. Baseline setting and assessing risk: strengths
and challenges

Robust monitoring of the SDG targets will also require the
use of sound baselines, numbers used as a starting point
against which progress would be measured against. The
baseline-setting methodology should be the same as the

method used to measure progress towards a target.

As a very simplified categorization, three different options
for baseline setting could be envisaged, as put forward by
the scientific community. These include the use of average
losses derived from observed historical data over a certain
period of time; measuring progress using simplified hazard,
exposure and vulnerability to measure levels of risk and
compare points in time; and measuring progress from
expected losses from catastrophe models, to compare
points in time. The two latter options compare the
estimated risk at single points in time, such as 2015 to
2030, and the baseline numbers of risk would be based on
the exposure and vulnerability in those particular years.

The question of the method is also linked to the issue of
target level setting, since enhanced data and use of risk
assessments and probabilistic scenario models will directly
contribute to countries’ understanding of their risk profile
and possible progress in the upcoming 15 years. Taking into
account current coverage of data sets and the state of risk
assessments, the use of baselines based on observed
historical losses might prove to be the most feasible option
for the moment. However, risk assessments and models
based on scientific information also provide countries
immensely useful tools in other spheres of DRR planning
and are hence showcased here. A detailed assessment
could be carried out for each of the options of the
suitability of methods and what can be achieved in a
certain timeframe.

Observed historical data

Using observed disaster loss data as the baseline is the
simplest of the three options. However, it is important to
mention that during the WCDRR discussions some noted
that even this would prove challenging at national level for
some countries due to the lack of loss data. In the Sendai
Framework the Member States decided to use a 10-year
average as a measure for global targeted reduction of
mortality, and built this in the target: “Substantially reduce
global disaster mortality by 2030, aiming to lower average
per 100,000 global mortality between 2020-2030 compared
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to 2005-2015”. For economic losses a baseline was not
specified, as is the case with the SDG targets.

Questions arise with respect to the 15-year timeframe
proposed for the SDGs and whether the target will be only
addressed at the global level or also with countries setting
appropriate national target levels. First, for natural
disasters loss distributions are often dominated by the
impact of high-severity and low-frequency events (e.g.
earthquakes, volcanic eruptions and earthquake-related
tsunamis and landslides). This means that particularly at
national level there is unlikely to be a sufficient number of
events occurring in a particular country to make statistically
significant comparisons between two 15-year periods of
observation. While mortality might appear to be on the
rise, this trend might not be statistically significant and can
change depending on the time period chosen and the
intensive disasters occurring in that period. One good
example of this is Haiti, where from 1900 to 2009
earthquakes killed fewer than 10 people, but then in the
2010 earthquake an estimated 222,570 people were
killed®"’.

Second, past experience shows that 15 years will allow
countries with some types of risk profiles, such as recurring
floods, to make significant progress in reducing mortality by
building effective defences and evacuation planning, while
for others experiencing significant earthquakes, reducing
the existing risk exposure by re-building or retrofitting the
building stock, will prove much more challenging. These
issues need to be taken into consideration when proposing
appropriate target levels at national level.

However, when assessing losses for smaller and localised,
more frequent events, i.e. losses associated with extensive
disaster events, a significant upward trend can be
observed, both in national and in global loss data sets.
There is a statistically significant trend towards increasing
mortality in events with fewer than 100 deaths (Figure 4-3),
and extensive disaster mortality is also increasing relative
to population size*'®. Hence, during the negotiations for the
WCDRR, the UNISDR Secretariat proposed to monitor the
mortality target from national disaster databases using a
baseline of 2005-2015 and adopting an appropriate
procedure to filter out low-frequency high-impact losses.
For economic losses the Secretariat proposed combining
modelled economic losses for smaller disasters from
national disaster databases with assessed losses from large
disasters captured from international disaster databases®"’.



Figure 4-3. Internationally reported global disaster mortality (events with fewer than 100 deaths)
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Another option for baseline setting would be to use the
assessed level of risk (for mortality and economic losses)
for the year 2015 as the baseline. In this option, the
countries could aim at bringing down their estimated risk
by reducing their exposure or vulnerability to hazards and
increasing their capacities to deal with them. This would
help to take better into consideration the existing
situations in different countries and the specific risk types
they face, but would require a considerable amount of
additional research to build countries’ risk, exposure,
vulnerability and capacity profiles. In this case the countries
could monitor their progress by updating the risk
assessments based on their actions.

Risk assessment usually encompasses the systematic use of
available information to determine the likelihood of certain
events occurring and the magnitude of their possible
consequences. As a process, it is generally agreed that it
includes: identifying the nature, location, intensity and
probability of a hazard; determining the existence and
degree of vulnerabilities and exposure to those hazards;
identifying the capacities and resources available to
address or manage hazards; and determining acceptable
levels of risk®®!. The first is often determined by
establishment of probabilistic hazard maps that serve as
the basis for assessment. These represent the hazard
parameter (e.g. strength of ground shaking, flood depth
etc.) expected at each location at a given annual probability
of a hazard, and form the basis also for probabilistic
models. For assessing vulnerability and capacity, several
different methods exist.
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For SDG monitoring ODI for example has proposed322 a

differentiated approach depending on the hazards faced,
using three categories of hazard, based on the appropriate
type of responses: Category 1. would include hazards such
as floods and storms, where, for mortality reduction,
evacuation of people is key. Category 2. would include
hazards such as earthquakes where reduction of building
vulnerability is key to reduce expected mortality rates.
Category 3. would consist of slow-onset hazards, such as
drought, where appropriate action plans regarding for
example distribution of water and food are needed to
reduce expected mortality rates. Simply summarized, for
category 1 for example, probabilistic hazard would be
combined with the exposure (number of people in a
defined hazard area combined with the people covered by
an evacuation plan, multiplied by an effectiveness factor of
these plans) and vulnerability (the percentage of people
expected to die who do not evacuate). For category 2,
hazard would be combined with exposure (number of
people and the buildings they are in) and vulnerability
(fatality rates for certain types in buildings at certain levels
of ground shaking.

For assessing economic losses, it would be necessary to
combine the hazard with estimated values of
buildings/infrastructure/agricultural production in the
affected area. With categories 1 and 2 the vulnerability of
buildings affected would need to be taken into
consideration, while with drought the effectiveness of
mitigation efforts, such as coverage of irrigation systems,
should be factored in. These calculations however would
only capture a portion of economic losses and, if so wished,
costs of business and livelihood disruption would need to
be accounted for.



Using assessed levels of risk as baselines would allow the
countries to assess the specific hazards they face and to
take into account existing DRR measures in place. However,
it is to be noted that such an approach would require
substantial investments in methodology, data and analysis.
While sources for hazard maps include national surveys
(e.g. European flood zones), commercial catastrophe
modelling companies, international agency initiatives (such
as the Global Earthquake Model (GEM), the Global Risk
Assessment, CAPRA) re/insurance companies, independent
scientific research and government studies, their coverage
is not yet adequate for monitoring purposes particularly in
low- and middle-income countries. Also, the method uses
as a variable the effectiveness of a country’s DRR plans, an
issue that should be first independently assessed.

Proponents of this approach have argued that, where
methodological gaps exist, the exposure data could still be
collected and the 2015 baseline could be then calculated
retrospectively in a few years, when a method would have
been agreed upon.

Probabilistic scenario models

A third option for baseline setting would be to use a full
multi-hazard probabilistic scenario model estimate for 2015
as a basis for monitoring at both global and national level.
Probabilistic risk modelling simulates those future disasters
which, based on scientific evidence, are likely to occur. As a
result, these risk assessments could resolve the problem
posed by the limits of historical data. Probabilistic models
aim at “completing” historical records by reproducing the
physics of the phenomena and recreating the intensity of a
large number of simulated events.

While the scientific data and knowledge used is still
incomplete, provided that their inherent uncertainty is
recognized, these models can provide guidance on the
likely “order of magnitude” of risks. The results of
probabilistic risk models are usually presented in terms of
metrics such as average annual loss (AAL), and probable
maximum losses (PML) for various periods. The AAL is the
annualized average expected loss annualized over a long
time frame. It represents the amount that countries would
have to set aside each year to cover the cost of future
disasters in the absence of insurance or other disaster risk
financing mechanisms. PML represents the maximum loss
that could be expected within a given period of time.
Typically, PML is relevant to determine the size of reserves
that, for example, insurance companies or a government
should have available to buffer losses. In simplified terms,
as with the option of assessed risk, the countries could use
the calculated AAL in 2015 as their baseline and aim at
bringing the numbers down by reducing their exposure and
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vulnerability to hazards and increasing their capacities to
deal with them.

The catastrophe modelling paradigm has principally been
used to help insurance entities quantify financial risk and
hence the large majority of catastrophe models have been
developed in high- and upper-middle-income countries
with an active insurance industry. While today a number of
programmes aim at expanding the coverage of models,
data availability remains a challenge. In addition, a majority
of the models provide information on economic losses but
not for mortality, although examples of national or regional
mortality models can be found for example for Japan and

California®%,

Examples of modelling platforms for disasters include
CAPRA and CRIM. The Comprehensive Approach to
Probabilistic Risk Assessment®** (CAPRA) initiative started in
January 2008, as a partnership between the Center for
Coordination of Natural Disaster Prevention in Central
America, UNISDR, the Inter-American Development Bank,
and the World Bank. It has been used for example to design
risk transfer instruments, and for probabilistic cost-benefit
ratios of risk mitigation strategies, such as building
retrofitting. The International Institute for Applied Systems
Analysis (IIASA) developed the Integrated Catastrophe Risk
Management model (CRIM)*®. Among the first case
studies, the model was used for designing earthquake
insurance policies in Russia and Italy by integrating an
earthquake hazard module and geographic information
system-based maps of seismic intensities and
vulnerabilities. The approach has been extended to other
types of natural and anthropogenic hazards, such as urban
flash floods, windstorms, livestock epidemics, and security
management. The wuse of assessment models for
sustainable development is addressed more in-depth in
Chapter 2.

While an increasing number of risk models are now being
produced for specific hazards and portfolios of exposed
assets, up to now it has been difficult to estimate global
disaster risk due to major geographical gaps and the fact
that global assessments for single hazards use different
data sets and methodologies. The global AAL for economic
losses has been calculated as part of the new Global Risk
Assessment coordinated by UNISDR, the first of its kind to
provide worldwide coverage for multiple hazards. In the
built environment alone, global economic losses associated
with earthquakes, cyclones, tsunamis and floods are
estimated at USS 314 billion3?®. The new global assessment
(see Box 4-5) uses the CAPRA modelling platform and
enables comparisons of risk levels between countries and
regions and across hazard types.



The models also raise the question of how far can countries
take into consideration the expected changes in risk drivers
such as climate change, demographic changes and
urbanization. For example, given the specific disaster risks
posed by ageing populations, countries and regions with
ageing and declining populations are likely to see increases
in vulnerabilityw. Exposure increases with the size of the
population and its activities in a certain area. The greater
the number of people settled in an at-risk area, coupled
with high vulnerability, the higher the exposure exposure.
Increased production, investments, infrastructure and
economic assets can mean increased value at risk, while
increased consumption can contribute to risk factors either
by removing natural barriers that act as protection against
the risks and causing environmental degradation or, for
example, blocking drainage or other events that exacerbate
the impact of natural phenomenam. While climate change
is now being taken into consideration to an increasing
degree, for example with updates to hurricane intensities in
models, most models still do not take into consideration
other underlying drivers of risk.

Box 4-5. The UNISDR-led probabilistic model

Since 2011, UNISDR has spearheaded a multi-hazard Global
Risk Assessment in partnership with leading scientific and
technical organizations. The objective is to provide
comparable open-access disaster risk metrics across
countries and hazard categories with a relatively coarse
resolution as a means of raising risk awareness.
Probabilistic hazard models have been developed for
earthquake, tropical cyclone wind and storm surge,
tsunami and river flooding worldwide, for volcanic ash in
the Asia-Pacific region and for drought in parts of Africa.
The principal metrics from the global assessment are
average annual loss (AAL), also known as the pure risk
premium (when normalized by exposed value or capital
stock), and probable maximum loss (PML). The global
assessment aims at enabling a better mapping and
understanding of the global risk landscape, an estimate of
the order of magnitude of losses in each country, and a
calculation of the risk contributions from different hazards.
In the development of risk models, many different data sets
are used as input components, and the level of epistemic
uncertainty is directly linked to the quality of the input
data. On many occasions during model development,
expert judgment and proxies are used in the absence of
empirical data, and the results can be very sensitive to
these assumptions and variations in input data.
Nevertheless, the results of this global effort give an
indication of orders of magnitude of probabilistic risk and
provide global coverage that countries can use as starting
points for assessing risk and appropriate risk management
strategies.
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4.3.5. Measuring affected people

During the discussions of the OWG and in the WCDRR
preparations, countries highlighted their wish to include in
the targets people affected by disasters. This s
understandable when looking at the trends. Housing
damage and injuries have increased approximately four-
fold since 1990, the number of people evacuated ten-fold
and the number of relocated six-fold in nationally reported
disasters®”®. While OWG target 11.5 aims at reducing the
number of people affected by disasters, the definition of
“affected” in this context remains unclear. During the
WCDRR negotiations the ISDR Secretariat proposed using a
compound indicator combining people injured, evacuated
and relocated and housing damaged and destroyed33°.
However, in the final outcome the Member States decided
that the categories of affected people would be elaborated
after the Conference.

A challenge for this type of reporting has been that data on
affected people has not been collected systematically and
the definitions of “affected” vary considerably depending
on the source. Debate revolves mostly around the question
of how to address people who are affected directly or
indirectly and where to draw the line. Also there remains
the question of whether including the number evacuated in
measure could have perverse effects by discouraging
evacuation.

Some data sources report strictly only those who are
affected by the disaster and are receiving humanitarian
assistance. Others report the population of the entire
district or province where the disaster (typically floods) has
occurred, either including or excluding the impact on
communities that host displaced persons. EMDAT>*! for
example defines affected as follows: “People requiring
immediate assistance during a period of emergency, i.e.
requiring basic survival needs such as food, water, shelter,
sanitation and immediate medical assistance. This may
include displaced or evacuated people332”, while the IASC
Operational Guidelines on the Protection of Persons in
Situations of Natural Disasters>>> defines affected people as
“those who suffer the negative consequences of a
particular disaster, whether they are displaced or not, for
instance if they have sustained injuries, loss of property and
livelihoods and other damages due to disasters”.

The criteria for homeless or displaced is uncertain — some
consider a few nights away from home as displaced and
others only those who have permanently lost their homes
and have to rebuild or relocate®*. The Guiding Principles
on Internal Displacement define displaced as: “internally
displaced persons are persons or groups of persons who
have been forced or obliged to flee or to leave their homes
or places of habitual residence, in particular as a result of or
in order to avoid the effects of armed conflict, situations of



generalized violence, violations of human rights or natural
or human-made disasters, and who have not crossed an
internationally recognized State border’®.” Forms of
displacement vary and might change over time, with
associated monitoring challenges; although evacuation is
meant as a temporary measure, it might lead to longer-
term displacement and permanent relocation. The
collection of data on displacement, in particular registration
of displaced persons and its accuracy, involves particular
challenges in urban and semi-urban locations that differ

from those in traditional camp settings336.

Box 4-6. Combining outcome, output and input indicators
During the OWG negotiations, Member States often
emphasized the need to set outcome or impact-oriented
targets, although the 15-year timeframe of the SDGs poses
challenges for properly tracking progress in some countries
as stated above. In order to make sure that the countries
which will experience lesser exposure to hazards than usual
during the SDG monitoring timeframe, can track their
progress in DRR, it will be necessary to assess also the
degree to which protection against risks is being provided.
The 22 indicators of the HFA Monitor were input indicators,
and it was noted that, due to the absence of consistent
output indicators, it has been more difficult to measure
how much of the progress at the policy level has translated
into improved outcomes on the ground337. For the post-
2015 DRR agenda UNISDR has proposed the use of
outcome indicators at global level combined with national
level input and output indicators®®. In the SDG framework,
one such example is target 11.b that aims at increasing the
percentage of cities and human settlements adopting and
implementing integrated policies and plans towards
resilience to disasters. Several different types of indicators
have been proposed339 %0 for DRR such as the percentage
of population with access to livelihood asset protection
measures, such as insurance and social safety nets, and the
percentage of buildings complying with hazard-resistant
building codes. Such indicators can be seen as proxies for
countries’ abilities to manage the underlying risk. A balance
among suitable input, output and outcome indicators
should be taken into consideration in the selection of post-
2015 agenda indicators at national level, to ensure that
indicators complement each other and contribute towards
facilitating achievement of the proposed targets.
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The other question related to monitoring affected people is
which methodology to use for data gathering. While
persuasive evidence to assess disaster-affected population
can be obtained through sample surveys, particularly using
representative sampling, this is not always the most time-
efficient or resource effective method. New technologies
and ways to gather data, elaborated below, could suggest
ways to adjust the scope and definition of the target for
number of affected people in the future.

4.4. New solutions for measuring

As new technologies for data collection have become
increasingly available and user-friendly, the disaster risk
reduction community has been exploring these channels to
complement and even by-pass often arduous and
expensive traditional data collection methods. In particular,
traditional and new data sources, including big data, could
be brought together for better and faster data collection at
several phases of the disaster cycle (for a detailed
discussion on big data see Chapter 8). Big data and other
new ways of data collection can be used in the full disaster
management cycle to guide preparedness and early
warning, impact and response as well as mitigation, risk
and vulnerability monitoring.

Although all these new types of data have the potential to
fulfil current data gaps, socio-economic, infrastructural,
data management, and educational, barriers remain to be
addressed in many developing countries before big data
can be applied on a large scale to disaster monitoring.



Table 4-3. Disaster management cycle and the use of different types of data sets®

1

Phase Data Type Example Data Sets
Preparedness User-generated Twitter (food crisis, earthquake), web traffic (flu)
and Early
Warning L . . .
Sensor Precipitation (PERSIAN, TRMM, planned GPM), evapotranspiration, soil moisture, temperature,
vegetation density and water content (MODIS, LANDSAT, Sentinels), groundwater levels (GRACE)
Impact and User-generated CDR, Flickr, Twitter, SMS traffic
Response

Sensor

georeferenced video

Optical imagery (LANDSAT, MODIS, DigitalGlobe, SPOT, Pleiades, RapidEye SkyBox, PlanetLabs
etc.), thermal (LANDSAT, MODIS), radar (RADARSAT-1, TerraSAR, Alos, Sentinels, CARTOSAT),

Mitigation, Risk
and Vulnerability

User-generated

CDR, emergency call content, Facebook

Modelin
= Sensor Nighttime Lights (NTL), Imagery, thermal, Radar, spatial video, Temporal Flood Inundation Mapping
(GIEMS, DFO, etc.)
institutional, public GCM (Global Climate Model), Transportation data (subway, bike share), census, Landscan,
Worldpop, Open Cities
disease for early detection®'. Earth observation derived
4.4.1.  Preparedness and Early Warning imagery has also been combined with precisely geo-located

Big data both from individuals and from various sensors
(space-based, aerial or ground-based) can contribute to
enhancement of early warning systems and disaster
preparedness.

Using sensors to detect weather patterns has a well-
established history, and meteorological data collections
dates back over a hundred years. For instance, it has been
useful in predicting floods**, drought5343, fires®™, and
ENSO (EI Nino Southern Oscillation) driven drought345.
Satellite imagery can also be used as a source for early
warning for epidemics, by using spatial modeling to
correlate disease cases with land use characteristics and
creating risk prediction maps to inform health agencies, as
has been done with malaria, Rift Valley fever346, and

. .+ 347
schistosomiasis™ .

. er e 348349
By using “citizens as sensors” , often referred to as

crowdsourcing, many crises can be predicted before they
occur, allowing for lead-time for evacuation and other
crucial preparations. For example, the UN Global Pulse
Program was able to predict three separate food crises in
Indonesia in 2012 by filtering tweets by using key words
about price and inflation®*°. Public health professionals
have also used online searches as an early warning to flu
outbreaks, as disease outbreaks correlate with queries of
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field users’ generated information in FLOODIS™? a
collaborative European Community project. It aims at
producing alerts and management information on incoming
and occurring floods events with high- accuracy, providing a

centralised platform for emergency responders and
citizens.
4.4.2. Impact and Response

Both individual data and sensor data can play a key role in
the immediate aftermath of a disaster in support of
humanitarian aid allocation, in rapid damage assessment
and in the response phase in monitoring progress.

Over the last decade, efforts from the major space data and
space-based information providers have focused mainly on
the response phase of disasters, including the
establishment of successful operational support services
such as the International Charter on Space and Major
Disasters>>> and the Sentinel Asia>>* that aim at providing a
unified system of space data acquisition and derived
mapping products delivery to those affected by natural or
man-made disasters. Traditional satellite imagery data can
be used for disaster impact assessment by surveying the
spatial extent of impact for floods>, fires®™®, landslides®’,
drought358, and more, when the right data and techniques
are employed. Satellite Earth observation offers unique




scope and coverage, and in some cases, because in-situ
observations can be difficult to obtain or access of disaster
assessment and assistance teams to the affected areas is
delayed or restricted, remote sensing data may be the only
reliable information source, especially in the immediate
aftermath of disasters. In addition, user-generated data
valuably serves the ground validation and calibration of
space-based data, and increases understanding of social
implications of disasters.

New individual datasets that help understand disaster
impacts include phone call detail records (CDR) and airtime
expense records. The former are anonymized records of
caller and receiver phone IDs and cell towers, and call date
and time. Airtime expense records detail the amount and
nearest tower location of cell minute purchasesasg. This
data has been used by researchers to understand broad
human mobility and population response across many
contexts such as measurements in post-earthquake Haiti in
2010360, and in 2009 floods in Tabasco, Mexico®®*,

Recent innovations have also increased the utility of
spatially-referenced video obtained with GPS-enabled
cameras, since these can be much quicker for damage
assessments than deploying staff to the field®®*. Such
georeferenced videos involve attaching a camera to a
vehicle or small aircraft and recording a damage-affected
area, possibly later isolating individual frames to use as
static images. This technique has been used to track
damage after tornadoes in Tuscaloosa, Oklahoma®®, and to
track recovery of New Orleans neighbourhoods after

. . 364
Hurricane Katrina™ .

Crowdsourcing can support efforts to filter the signal from
noise in Big Data. Networks of volunteers often dubbed
“digital humanitarians”*® have been solicited to geotag
and categorize images of damaged buildings in post-
disaster assessments for earthquakes in Haiti, China, and
Christchurch, as well as for Typhoon Haiyan in the
Philippines%e. Tools and groups such as TomNod and the
Humanitarian OpenStreetMap Team have also aided
disaster relief logistics by digitizing features like roads and
buildings from satellite imagery367. Similarly, volunteers
within the Google MapMaker community have also made
significant contributions to rapid post-disaster mapping in
the past, while contributing to improving base mapping of
regions or areas at risk as well.

Use of social networks and mobile phone technology are
also being explored to crowdsource information from
disasters where access to victims is difficult. A good
example is the application of the Ushahidi*®® open-source
crisiss-mapping software in  Haiti which gathered

and

Information through social media (e.g. Twitter

84

Facebook) and text messages sent via mobile phones. Here
efforts to harness crowdsourced information on who is
disaster-affected, where and how resulted in vast
quantities of information available to anyone with an
Internet connection. Although the exercise was aimed at
providing immediate information for relief response to the
disaster-affected, this data once it is verified, could also
contribute to assessing the final numbers of disaster-
affected®®, in combination with other geographic and
space-based data and population density modeling. At the
same time it is important to remember that often in the
immediate aftermath of disasters those in need have lost
their access to Internet. Another example where new data
sources can help in assessing the affected population was
Typhoon Ketsan in the Philippinesm. GIS-based
environmental vulnerability models derived from cyclone
advisory data and the Shuttle Radar Topographic Mission
(SRTM) global data set, coupled with pre-disaster
population data from the Global Rural Urban Mapping
Project was overlaid on vulnerability models to produce
total affected population numbers.

New technologies also benefit from improvements in well-
established methods to make monitoring processes more
efficient. In the last decade the use has increased of spatial,
geographic information system (GIS), remote sensed and
Global Navigation Satellite Systems (GNSS) techniques has
increased to identify a sampling frame for surveys in post-
disaster and post-conflict settings‘m. Furthermore, satellite
telecommunications better enable response activities and
monitoring, especially in situations where permanent
infrastructure is damaged.

4.4.3. Mitigation, Risk and Vulnerability Modeling
Many analyses now include reframing future risk in terms
of climate change from GCM (global circulation model) and
reanalysis or downscaling of this data through products
such as Climate Wizard>’?, where users can choose a variety
of emissions scenarios to download maps on predicted
changes in temperature and precipitation at various special
scales. Combining climate model outputs and disaster risk
models with satellite imagery such as night-time lights
(NTL), to estimate human settlement and economic
exposure to risk is common®??’* A major advantage of
satellite data is its collection in the same place over time (in
days, weeks, or months depending on the source), allowing
for automated validation and updating of risk models with
each new satellite pass. This allows for analysis of change
over time or summary of long-term trends, resulting in data
sets such as Global Inundation Extent from Multi-Satellites
(GIEMS)®”®, that maps average annual and historic flooding
for each month at a global scale.



New sensor data also includes unmanned aerial vehicles
(“drones”) and spatially referenced (georeferenced) video.
Georeferenced video has been used quickly to identify sites
of standing sewage and water to aid in cholera risk
mapping in Haiti*”®and vulnerability of homes in Los
Angeles, California to wildfire*””. Drones can provide very
high-resolution 2-D and 3-D imagery, which can be useful in
mapping complex urban riverine topography, which has
been used in Haiti for flood modeling assessments>’®.

New data sets can help in understanding vulnerability and
mobility, and data to estimate mobility patterns can be
gleaned for example from geolocated tweets. One piece of
research found that by analyzing New York City tweeters
before, during, and after Superstorm Sandy, pre-disaster
mobility patterns can indicate the potential range of
mobility during a disaster’”. Other indicators of mobility
include transit data by bikes®®, buses and subways being
made available by hundreds of municipalities381. Transit
data can monitor population flux at different times of day,
and is just one example of open Big Data cities are releasing
that could be valuable for risk assessment.

4.4.4. Challenges

When highlighting several new advances in the use of new
data collection methods for DRR it is also important to
remember that challenges remain. For example the Twitter
algorithm used to detect food crises in Indonesia
mentioned earlier in this chapter also had one misfire,
predicting a food crisis where there was none. Sometimes
questions arise from the representativeness of the data as
in the case of the Superstorm Sandy, where in the wake of
the storm the social media data were more highly
concentrated in less-impacted areas of New York City,
rather than in neighbourhoods in south Queens which bore
the brunt of its impactasz. In the example of crowd-sourced
information in Haiti, of the more than 3,500 messages
published on the Ushahidi-Haiti crisis map, only 202
messages were tagged as “verified” by the Ushahidi team,
mostly from early web submissions that had been based on
media reportsasa. The challenges related to the use of big
data will be addressed in more depth in Chapter 7 and
Chapter 8 of the report.

4.5. Conclusions

Effective disaster risk reduction measures will need to play
a key role for disaster-prone countries in implementation of
the post-2015 development agenda in order to prevent
hard won development gains from being eroded by
disasters.

e Disaster loss accounting and risk assessments will play
a pivotal role in monitoring progress, and concerted
efforts are required to improve the coverage and
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quality of data, including establishment and support to
national loss databases using common methodologies.
Developing disaster statistics and risk metrics will not
only improve reporting of progress towards
internationally agreed goals and targets but also
support evidence-based planning and decision making.
Countries will need to address the issue of baseline
setting for monitoring of progress and, despite some of
the weaknesses of the method, use of the 10-year
average of observed historical data as decided in the
Sendai Framework for Action on global mortality might
be the simplest option for the moment. Nevertheless,
data availability is increasing rapidly and scientific
assessment and modelling capacity follows suit, and
new options could be considered for future use.

In recent years, partnerships between scientific
organisations and practitioners and policy makers have
enhanced the uptake of evidence in DRR. Use of
scientific research, including risk assessments and
models, from both the academic and business
community, and analysis of the underlying drivers of
risk, should be further promoted in planning and
monitoring.

The regional dimension can provide valuable support
to the implementation of both the SDGs and the Sendai
Framework. Countries from the same region face
similar problems and benefit from sharing experiences,
and it can be easier to assess the transferability of their
experiences at the regional than the global level. The
region can also serve as the suitable level to provide
support to countries, through capacity building
activities, and appropriate harmonisation and
validation initiatives.

New methods and technological solutions for data
gathering are being developed with increasing speed.
In order to harness these as efficiently as possible,
capacity development as well as more open access to
data will be required to support developing countries
in making full use of the opportunities.

Several questions related to definitions of terms and
the target scope, accounting methods, baselines and
data sources will need to be answered when setting up
the monitoring framework for SDGs. Therein lies a
golden opportunity to align the work being done for
the post-2015 agenda with the post-Sendai DRR
monitoring framework in order to avoid duplication,
and to ensure that progress in disaster risk reduction
can be reported as an integral part of progress on
sustainable development. This will spare precious
resources and allow countries to focus on
implementation in order to make development
sustainable and resilient.



ANNEX 1. DRR related targets in the OWG proposal
Goal 1. End poverty in all its forms everywhere

1.5 by 2030 build the resilience of the poor and those in
vulnerable situations, and reduce their exposure and
vulnerability to climate-related extreme events and other
economic, social and environmental shocks and disasters

Goal 2. End hunger, achieve food security and improved
nutrition, and promote sustainable agriculture

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

Goal 9. Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster innovation

9.1 develop quality, reliable, sustainable and resilient
infrastructure, including regional and trans-border
infrastructure, to support economic development and
human well-being, with a focus on affordable and equitable
access for all
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Goal 11. Make cities and human settlements inclusive,
safe, resilient and sustainable

11.5 by 2030 significantly reduce the number of deaths and
the number of affected people and decrease by y% the
economic losses relative to GDP caused by disasters,
including water-related disasters, with the focus on
protecting the poor and people in vulnerable situations

11.b by 2020, increase by x% the number of cities and
human settlements adopting and implementing integrated
policies and plans towards inclusion, resource efficiency,
mitigation and adaptation to climate change, resilience to
disasters, develop and implement in line with the
forthcoming Hyogo Framework holistic disaster risk
management at all levels

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

13.1 strengthen resilience and adaptive capacity to climate
related hazards and natural disasters in all countries

13.3 improve education, awareness raising and human and
institutional capacity on climate change mitigation,
adaptation, impact reduction, and early warning



Chapter 5.

Economic Growth, Inclusive and Sustainable

Industrial Development and Sustainable Consumption and

Production

5.1. Introduction

5.1.1. Overview of goals and development challenges
in the post-2015 agenda

As the international community debates the post-2015
development agenda, it is timely to reflect on what
constitutes inclusive and sustained economic growth and
sustainable development, and what are the policy tools
that could support societies’ aspirations for sustainable and

shared prosperity.

The 17 SDGs and 169 targets, as submitted to the UN
General Assembly by the Open Working Group on SDGs>**,
will serve as the world’s roadmap for completing the work
of MDGs and implementing a transformative and universal
development agenda. The SDGs are highly interdependent
and offer a "three-dimensional” view of the challenges
faced by different countries on the road to sustainable

development.

The universality of the agenda implies that there is work to
be done by all countries, including developed countries, in
putting the world economy on a sustainable development
path and ensuring that the outcome benefits all countries
and people. The globalization process of the past several
decades has made countries’ economies ever more
interdependent through channels of world trade,
technology and investment and globally distributed supply
chains. Thus, consumption patterns are closely linked to
production patterns across the globe, and a shift towards
sustainable patterns of consumption must proceed in
parallel with a shift towards sustainable production,
including sustainable industrialization. Closer international
cooperation will be needed to make this possible.

A key feature of the new goals and new agenda is
recognition of the need for countries to secure strong
economic foundations for shared and sustainable
prosperity, including productive production systems and
strong technological capabilities®®>. Another important
feature is the treatment of sustainable consumption and
production (SCP), both as a stand-alone goal and as a cross
cutting contributor to the attainment of other goals. A shift
towards SCP will result in reduced environmental impacts
due to more efficient energy and resource consumption,
reduced waste and increased materials recycling and reuse.
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China stands out as the clearest example in recent decades
— but not the only one — of how industrial transformation of
an economy can help raise people out of poverty and
sustain improvements in living standards over time.
Following in the footsteps of an earlier generation of rapid
industrializers like the Republic of Korea, China has become
the “archetypal test case for understanding the effects of

contemporary industrialization on social
transformation”.®
Rapid industrialization also often entails sizeable

environmental health costs with which countries have had
to cope.

Today’s would-be industrialising economies face a number
of challenges. Studies of economic growth and productivity
advance point to the unique contribution of the
manufacturing sector to productivity catch-up in the
process of development387. Yet, some research®®®*®
suggests that in the recent past developing countries have
been reaching lower peak shares of manufacturing in total
employment and GDP and at lower levels of per capita
income than historically experienced by early
industrializers. Given manufacturing’s role as driver of
productivity growth and productive employer of surplus
labour from agriculture, this finding raises concerns for
today’s would-be late industrializers, including African
countries that have put this high in their development
agenda. Coupled with this, manufacturing growth is no
longer automatically synonymous with decent job growth.

A better understanding is needed of what explains these
results: whether they reflect structural shifts in the global
economy and/or fundamental technological shifts that are
unlikely to be reversed. For example, how far is information
technology-enabled automation dimming the future
prospects for strong manufacturing employment growth,
especially of relatively low-skilled labor?

Perhaps the most important new challenge facing today’s
industrializers is the growing global urgency of climate
change and the need to devise less energy-intensive and
low-carbon industrial development paths, which few
countries have managed to do historically. Thus there are
few good models to follow and more innovative solutions
are needed.



Inspired in part by the work of international organizations
on green growth/green economy and on low-carbon,
climate-resilient development, a number of developing
countries at varying levels of development have begun to
pursue development strategies aimed at leapfrogging the
“grow now, clean up later” approach associated with the
traditional industrialization model. An important line of
work has focused on the potential health and productivity
benefits from reducing severe levels of air pollution in
human settlements, while at the same time limiting
greenhouse gas emissions.

Industrialization strategies of most developing countries
still rely heavily on export expansion to support large-scale
production. Thus, the capacity to adapt to changes in
consumer preferences, labelling requirements and
government regulations in overseas markets has an
important bearing on export prospects. As developed
country consumers become more discriminating in their
purchase decisions, more frequently evaluating
environmental and social benefits as well as cost, quality
and reliability criteria, producers will need to adapt. This is
becoming a more familiar feature of the landscape for
doing business, not just for manufacturers but also for
exporters of primary commodities of various kinds. For
developing countries this is both a challenge and an
opportunity to leap-frog if they can meet the technological
benchmarks for success.

This chapter reviews the current landscape of
industrialization and the challenges ahead for today’s late
industrializers, in light of the changes just highlighted. It
considers what sorts of policy and institutional support may
be needed to enable late industrialization today,
particularly along a low-carbon, sustainable path. It
considers how a shift towards sustainable consumption and
production globally is likely to alter the options for late
industrializers.

5.1.2. Evolution of thinking on the role of Industrial
Policy for development in past decades

In the period since World War II, academic thinking on
policies to promote industrial development has gone
through several phases (enumerated in Table 5-1). This
evolution has in turn shaped policy practice in both

developed and developing economies.
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A stylized laissez faire economic view confines the role of
the state to providing an enabling environment for
businesses by securing property rights, enforcing contracts,
streamlining procedures for starting new enterprises,
putting in place effective legal processes for dispute
resolution and, under certain circumstances, providing
reliable infrastructure. In this view governments should
intervene in cases of market failures, due to information
asymmetries, existence of public goods, externalities
and/or imperfect competition.

In practice, few governments have adhered to this stylized
model. Most have been activist to some degree in
promoting industrial development. This is partly because
the notion that countries should be content to specialize in
accordance with static comparative advantage is seen as
resigning countries to remaining “hewers of wood and
drawers of water” of the international economy.

An alternative perspective ascribes to government an
active role in promoting the structural and technological
transformation of the economy®”. Within this framework,
governments operate alongside market forces and partner
with productive enterprises and households to foster
structural transformation. They can create the conditions
for the development of new industries and reduce the
dislocations caused by shifts in investment and profits from
old to new industries. Governments can provide incentives
that accelerate a process of discovering and developing
successful sectors® and even fill the gaps where the
private sector is reluctant to enter into risky ventures with
potentially high social returns such as infrastructure.

New thinking on industrial policy’s role focuses on
promoting individual and collective forms of learning and
innovation dynamics within manufacturing and broader
production systems. A more sophisticated understanding is
emerging of industrial eco-systems that encompasses
interlinkages among producers at different stages of the
supply chain, technology infrastructure and other service
providers, and sophisticated users.



Table 5-1. Industrial policy waves and the emerging industrial policy consensus

Main features

Development as/through

Policy target/s

Poalicy framework

Policy packagels

Policy rationales

Policy space

Source: Andreoni (2015)

First wave
40s to mid-70s

Indu strialisation
and structural change

Creating markets
Structural change and
diversification

Import Substitution/E xport
oriented
Selective industrial policies
Sectors development
Gradual opening to competition

Top-down
Centralised system
National agencies/councils
Developmental institutions

Capital movement management
P roduction-oriented finance
National champions
development
Infant industry protection
Hard infrastructure development
Public funded research
Compensation policies for
lagging areas

M arket failures
Structural coordination

High room ofmanoeuvre and
high political legitimacy of
national development strategies

Second wave
Mid-70s to 90s

Stabilisation, liberalisation, and
poverty reduction

Specialisation and
modernisation (Marketded)

The best industrial policy is ‘no
industnal policy”.
Horizontal policies

E xposure to com petition
FDI attraction

Minimal state
(Weakening and/or dismantiing
of national institutions)

Innovation polices
ICT diffusion
Competitiveness programmes
Human capital
SM Es support (regional level)

Government failures > Market
lures

Reduction in the om of
manoeuvre (WTO, TRIPS
commitments, etc.) and low
political legitimacy of national
development strategies.

Third wave
2000s

Global knowdedge economy

Innovation
Increasing productivity
Diversification and specialisation

Targeted strategies in open economies
Increasing national competitiveness
Enabling business environment
Strategic management of FDI

Multi-layered
(T op-down/Bottom-up)
Public-private identification of priorities.
Sdence institutions

Credits and grants for production
development and innovation
Public procurement
P romotion o f entrepreneurship (venture
capital, angel investors and support to
business capabilities)

Hard and soft infrastructure
Technical competences and skills
development

Market failures
System failures

Moderate room of manoeuvre in
tradttional fields; regain of legitimacy of
national development strate gies

5.2.

Emerging themes
2010s

Learning economy and
Innovation in production

Industnal ecosystem development

Smart (new selective) polices
Value creation in glocal systems
Value capture in production netvworks
Competences/capabilties

M ultidayered
Institutions for public-private
coordination
M ultidevel im plementation
Regional/cities clusters development

Technology infrastructure &
intermediate R&D&M institutions
Manufacturing research
Scaling up
Strategic public procurement
General purpose technologies
Key enabling technologies
Risk reduction
Manufacturability challenges

Learning and System failures

High room of manoeuvre in emerging
fields

With the resurgence of interest in the development of
manufacturing industries and production systems,
developed and developing countries are now
experimenting with a broad array of industrial policies.
They are no longer exclusively focused on sector-specific
interventions or general enabling policies. In line with
changes in the global production landscape and dramatic
technological changes, new industrial policies have been
increasingly targeting production systems and sectoral
interfaces, as well as their underpinning technology
platforms and business organisation models.**> The
systemic and cross-sectoral nature of some of these policy
interventions poses challenges to policymaking, but also
opens new opportunities.

New thinking on industrial policy’s role also focuses on
promoting innovation to switch manufacturing towards
sustainable production processes, such as with the
emergence of “re-manufacturing” and “closed-loop”

production systems>".
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Economic growth and structural transformation

5.2.1. Developing manufacturing industries: economic
growth, sustained technological change and
world trade

Research suggesting that the narrowing of productivity
gaps across countries happens more predictably in the
manufacturing sector than in other sectors of the economy
is one reason why developing countries justifiably view

industrialization as an important policy objective.***

A fundamental feature of development is structural
transformation®”, that is, a process of sectoral
recomposition of the economy involving the development
of new production and technology systems and changes in
employment composition. Manufacturing industries have
always been central to this process because of the direct
and indirect role they play in the transformation of the
overall economy via production and productivity, the
development of technological and organisational
capabilities, the promotion of sustained innovation, and the
creation of decent jobs. Sustaining economic growth
requires the ability of an economy to “constantly generate



new fast growing activities characterized by higher value

added and productivity”.3%'397'398’399

Manufacturing represents a hub for technical progress in
both developed and developing countries*®. Empirical
evidence shows that manufacturing is, by far, the sector in
which most R&D investment is undertaken.*” Investment
in the development of manufacturing technologies and
infrastructure contributes significantly to productivity
growth across sectors and the overall transformation of
industrial systems.

According to the 2008 report by the Commission on Growth
and Development, all countries that have enjoyed decades
of high growth rates have exhibited structural change. On
the other hand, “all countries that remain poor have failed
to achieve structural change”. In a 2013 study by UNIDO,
evidence from 50 developing countries in the period 1970-
2007 shows that a strong correlation exists between per
capita growth in the economy and the average change in
share of manufacturing sector value added (MVA) in GDP.

Box 5-1. Manufacturing transformation and economic
development402

The manufacturing sector plays a key role in economic
development due to its scale economies, strong backward
linkages with other sectors, and high potential for
productivity catch-up and innovation. Throughout different
stages of development, the structure of the manufacturing
sector changes continuously, to catapult an agrarian
economy onto an industrialization path, deepen the
industrialization process through capital accumulation, and
sustain growth based on technological development and
innovation.

Figure 5-1 from UNIDO’s on-going structural change
research shows the patterns of manufacturing
development. See technical notes for elaboration.

Figure 5-1. Patterns of manufacturing development
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Economic literature and development experience of the
past several decades demonstrate the important role of
innovation and technology in growth dynamics.403
Developing countries have accorded a higher priority to
science and technology, and some large emerging
economies are becoming sizeable locations of R&D

activities, including through foreign investment*®,

Figure 5-2. R&D investment in selected OECD and non OECD

. 405
countries, 2009
Korea‘)
Japan
Singapore

4
United States
. France

. United Kingdom
.Russia Brazil
.

1 India

OECDAverage=2.3%

China

R&D invesment (% of GDP), 2009
~

.. South Africa

Argentina NVitereEge Costa Rica ® Malaysia

* Kenya
. Thailand ® *

* Indonesia

0 10 20 30 40 50 60 70 80 90
R&D investment financed by the private sector (%), 2009

Note: 2009 or latest available year. Large, medium and small bubbles refers to
gross domestic expenditure on R&D of USS 100, 10 and 1 billion, respectively
(USS PPP, constant 2005 prices).

The transition process towards low-carbon development
and SCP has stimulated interest in green technologies.
Innovative activity in this domain can be assessed through
patent registrations for the novel meta-class Y02, which is a
patent category proposed by the European Patent Office
for climate change prevention and mitigation technologies
(see Figure 5-3).°% There is a rising interest in clean energy
and environmental impact mitigation technologies among
traditional innovation-leaders, such as Japan and the USA,
but also among rising innovators, particularly china.”” The
last has developed significant cleaner production

. 408
technologies™ .



Figure 5-3. Number of Y02 patents per patent office of
registration409
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Another significant factor affecting structural

transformation is globalization. The rapid globalization
process of the past several decades has reshaped global
economic geography. Domestic economies are increasingly
interwoven with the global economic system, and centres
of innovation and growth are more dispersed.

Production patterns have been driven primarily by the
emergence of transnational corporations and global value
chains (GVCs)*'® linked through trade and investment
flows.""! Many countries have benefited from this process,
while others remain marginalized.**> According to UNIDO
study, “the 30 developing countries that successfully
integrated in GVCs and showed the highest participation
rates grew almost five times faster than the 30 bottom
countries”.*® A large part of China’s rapid structural
transformation is attributed to the ability of its producers
to link to global value chains. 14 Over the years, China has
successfully diversified its production to cover entire value
chains through backward and forward integration.

Patterns of international trade are changing towards
increasing trade activity between developing countries.
Two trends are clear. First, Africa is emerging as a point of
interest for trade, especially for China, India and Brazil.
Secondly, the expanding middle class in developing
countries represents a major consumer market for which
an intense race has already started. All developing
countries stand to benefit from strengthening regional
trade as an important channel for trade in consumer goods
and infrastructure services, and the development of

. . 415
regional value chains .

5.2.2. Transforming industrial systems - increasing
value addition in resource, agriculture and
service industries

Due to its multiple linkages, manufacturing has important
pull effect on the rest of the economy.*’® An expanding

manufacturing industry fuels the demand for more and
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better primary goods (agriculture, forestry, fishing and
mining) and services (banking, insurance, communications,
trade and transport).*"’

Value addition in agro-industry can play a crucial role in
employment generation and income improvement in rural
areas, where 75% of the world’s poor live. Rising middle
classes with changing food consumption patterns create
growing global demand for processed food. The sector is a
leading employer, accounting for 12-13% of global
employment in manufacturing and generating around 25
million jobs in 2009.**® Rural non-farm earnings account for
30-45% of rural household income in developing countries
and have the potential to increase substantially.**®

Box 5-2. Developing agro-business in resource rich Africa

Africa’s abundant natural resource endowment (e.g. 60% of
the world’s arable land) has contributed to the continent’s
rapid growth since 2000.* Much of the growth is
attributable to raw material-based commodity exports.421 A
comprehensive analysis by UNE