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Executive Summary
The following is an executive summary of the Global
Sustainable Development Report (GSDR) 2016. Building
upon the 2014 and 2015 reports, the current report
responds to the mandate from the Rio+20 Conference to
contribute to strengthening the science-policy interface for
sustainable development in the context of the high-level
political forum on sustainable development (HLPF).
The preparation of the report involved an inclusive, multistakeholder process drawing upon scientific and technical
expertise from within and outside the United Nations. 245
scientists and experts based in 27 countries, including
13 developing countries, contributed to the report. 62
policy briefs were submitted in response to an open call.
Twenty agencies, departments and programmes of the UN
system contributed to the report with inputs, comments,
suggestions or revisions.
Major international conferences and summits in 2015 –
on financing for development, sustainable development,
and climate change – have defined a new sustainable
development agenda for the next 15 years. At all levels,
from global to local, attention is turning to implementing
this ambitious agenda. This is the context in which this
year’s Global Sustainable Development Report appears.
Given the adoption of the 2030 Agenda for Sustainable
Development with its sustainable development goals
(SDGs), the report adopts the SDGs as its scope. True
to its mandate, the report is designed as an assessment
of assessments. It endeavors to present a range of
scientific perspectives and to be policy-relevant but not
policy-prescriptive. Like its predecessors, it continues
to explore possible approaches and vantage points from
which to examine the science-policy interface, as well
as scientific approaches that can inform policies building
upon integration and interlinkages across sustainable
development goals, sectors, and issues.
The report was prepared specifically to inform the
discussions at the high-level political forum on sustainable
development in 2016. The theme chosen for the HLPF
is ‘ensuring that no one is left behind’. This theme is a
recurring thread in the report. The first chapter asks what
‘ensuring that no one is left behind’ means in relation to the
2030 Agenda, and provides a framing for other chapters
of the report. Those provide specific highlights on how the
inclusiveness imperative may impact the delivery of the
Agenda, through examining the nexus of infrastructure,
inequality and resilience (chapter 2) and through the
cross-cutting dimensions of technology (chapter 3) and
institutions (chapter 4). As a critical dimension of the
science-policy interface, the report also explores ways in
which new and emerging issues identified by science could

be screened and analyzed for the benefit of the HLPF and
its mandate to provide high-level guidance on sustainable
development.
Leaving no one behind and the new Agenda
Ensuring that no one is left behind is a fundamental guiding
principle for the implementation of the 2030 Agenda for
Sustainable Development. In implementing the Agenda,
countries and stakeholders will have to make choices on
where, when and how to act. In that process, they have
pledged to endeavour to reach the furthest behind first.
Fifteen years from now, when the current and the next
generations together assess the implementation of the
2030 Agenda, a key measure of success will be the extent
to which it has allowed improvement in the lives of the
poorest and most vulnerable, regardless of gender, race,
age, religion, place of residence or any other factor. Many
organizations have started to work on the implications of
the call to leave no one behind for the delivery of the 2030
Agenda and for their missions.
Given the importance of this notion in the 2030 Agenda,
it is critical that some clarity exists on its implications for
implementing the Agenda. At the conceptual level, three
main questions need to be addressed. First, who are those
being or at risk of being left behind? Second, how can
strategies and policies reach them in practice? And third,
what types of strategies and policies would be appropriate in
order to leave no one behind? Science can inform decisionmaking on these three broad questions. Through this, it
can also provide elements to assess how ambitious and
challenging it will be to realize the commitment of leaving
no one behind, by revealing to what extent strategies and
policies that have been used in various SDG areas are
aligned with this objective, and what their success has been
in achieving it.
The ambition to endeavor to reach the furthest behind
first’ is a transformative aspect of the 2030 Agenda.
Does this imply different implementation strategies than
those commonly used in the past? What could it mean for
important cross-cutting dimensions such as institutions and
for the way technology is managed? Here also, scientific
evidence can inform the debate.
The first chapter of the report explores the implications
of leaving no one behind for the operationalization of the
SDGs from a science-policy perspective. It examines what
‘ensuring that no one is left behind’ means in relation to
related concepts that are prominent in the 2030 Agenda
such as inequality and inclusiveness. It reviews some
of the concepts and methods used to identify those left
behind and to reach them in practice. Finally, it highlights
examples of development strategies used in various areas
of sustainable development and what evidence tells us
about their effectiveness in leaving no one behind.
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Many SDG goals and targets directly relate to leaving no one
behind and refer to specific objectives and actions as well
as groups (of countries or people) that should be the object
of sustained attention in this regard. This is particularly the
case with goals that were within the scope of the Millennium
Development Goals (MDGs), including poverty, gender,
education, health, and means of implementation. In those
areas, considerations of inclusiveness in a broad sense have
long been part of the main development discourse and
practice, and actions and policies to address this dimension
have become part of the standard development apparatus.
Many criteria can be used to identify those left behind,
whether within a country or between countries. In practice,
those “left behind” with respect to a particular dimension of
the Agenda may be different groups in different societies.
In addition to the reference to certain groups (e.g., women,
indigenous peoples, persons with disabilities, the youth,
and others) and deprivation indicators focused on single
areas or sectors, many indices of multiple deprivation exist,
which incorporate social, economic and environmental
indicators. For example, the Multidimensional Poverty
Index (MPI) published by the United Nations Development
Program (UNDP) incorporates ten weighted indicators that
measure education, health and standard of living. This and
similar composite indicators were created in response
to the growing concern over the multiple dimension of
poverty. Deprivations tend to be spatially concentrated and,
therefore, policies concerned with leaving no one behind
need to take into account geography. In this regard, multiple
deprivation maps based on composite indicators have been
used as an instrument of planning and management at
different levels from national to sub-national to local, both
in developed and developing countries.
In many areas, inclusive development strategies are the
commonly accepted paradigm. Examples include drinking
water, electricity and other basic services, where ensuring
universal access is often an overarching objective and is
now reflected in the SDGs. However, whether strategies
succeed in reaching those left behind depend on many
factors, from country-specific circumstances to their
design, targeting methods and practical implementation.
A variety of targeting methods have been used to reach
those left behind. All require underlying data systems
to be implemented, as well as administrative capacity in
various institutions. Available evaluations from different
SDG areas all suggest that there are significant practical
challenges in effectively reaching those left behind. For
example, self-targeting strategies to identify beneficiaries
of food subsidies may impose costs on the recipients such
as transportation costs involved in taking up transfers or
may cause social stigma.
Examples of interventions reviewed for the report that aim
to reach the furthest behind first include: nutrition, where the

core target of interventions in developing countries is those
suffering the most from stunting; area-based interventions
targeting the poorest locations; and strategies to provide
shelter for homeless people.
A message comes across strongly from chapters 1,
2, 3 and 4, even though their topics are very different
and the scientific communities involved around each
of them are distinct: if no one is to be left behind in
2030, the notion of inclusiveness cannot be treated as
an afterthought or even mainstreamed in other areas.
Rather, it should be an integral part of institution design
and functioning; of research and development, and of
infrastructure planning and development.
Based on the limited evidence reviewed in the report, over
the next 15 years, factoring in the imperative to leave no one
behind in sustainable development interventions may not
present insurmountable difficulties in many areas of the new
Agenda. Undertaking to systematically reach the furthest
behind first may represent a much greater challenge and
may in some cases imply a more significant departure
from present strategies. Doing so is likely to require
attention at three levels. First, better taking into account
the interests of those left behind will require assessing
the way in which strategies and policies are designed.
This in turn may require the incorporation of enhanced
understanding of the dynamics of poverty, marginalization
and vulnerability in a country- and place-specific context.
This may also involve ways to give more voice to deprived
or marginalized groups in policy discussion and decisionmaking. The institutional dimension is clearly crucial in
this, as argued in chapter 4. Second, there will be a need
to review, and possibly update, ways in which strategies
are executed, with particular efforts made to reach the
furthest behind, addressing gaps in administrative capacity
and data to improve the targeting of programmes. Third, at
the highest level of decision-making in Government, taking
the new Agenda at its word will require a consideration of
how social objectives are balanced with other objectives,
such as short-term economic efficiency. Ultimately, the
priority given to those furthest behind will be reflected in
the allocation of resources, both from the public and the
private sectors.
Going forward, it will be critical to systematically collect
further scientific evidence on how existing development
strategies do indeed reach the furthest behind. A first
step could be an inventory of existing meta-studies that
attempt to review the effectiveness of development
interventions in different SDG areas in reaching those left
behind. While evaluations do exist for specific SDG areas,
they use different criteria for defining and measuring
those left behind or furthest behind and for assessing the
effectiveness of interventions in reaching them. It could
be worth assessing the costs and benefits of investing in
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more comparable frameworks for evaluating development
interventions in different SDG areas. This would likely be a
significant undertaking in terms of methodology and costs.
A nexus approach: The infrastructure – inequality –
resilience nexus
Nexus approaches, which examine sets of issues as a whole
and focus on the connections between them, have been
one of the lenses through which the GSDR has approached
the SDGs. The aim is to strengthen the science-policy
interface by showing policymakers how key interlinkages
are analyzed by the scientific community, while providing
the scientific community with key policy questions and
highlighting areas for policy-relevant research.
This year’s report examines interlinkages between
infrastructure, inequality and resilience. These areas
relate to several SDGs and have strong connections
with inclusiveness and leaving no one behind. Chapter 2
highlights the main channels of interconnection among
these areas put forward by 24 contributing scientists from
various disciplines and United Nations experts, as well as
a review of findings from several hundred publications.
Extensive bodies of literature have focused on each of these
areas. For example, infrastructure has received significant
attention in development circles, due to its perceived
critical role in spurring economic growth and development.
Yet, scientists focusing on each of those fields typically
hail from different communities, making links between the
three areas less commonly studied than any of the three
areas taken in isolation.
Some of the interlinkages in the nexus have received much
more attention from scientists than others. This is illustrated
in Figure 1, which summarizes in a simplified way key
interlinkages that emerged from the analysis. Areas that
are well covered by scientific research are the links between
infrastructure and inequality, and how people’s resilience is
affected separately by inequality and by the resilience of
infrastructure to natural disasters. By contrast, although
the report consulted with experts from a broad range of
disciplines, linkages in which the causal relation runs from
resilience to inequality and from resilience to infrastructure
were only very marginally or not covered. Further research
in these two areas may be needed to document important
linkages, synergies and trade-offs.
The interlinkages identified by experts and described in
Figure 1 can be summarized as follows. Infrastructure
affects inequality through three main channels: the provision
of basic services such as water, sanitation and electricity;
broad (macro-level) increases in productivity that result
from the presence of infrastructure such as irrigation,
electricity, ICT, and roads; and (micro-level) effects of
infrastructure on the access of people to goods, services
and job opportunities. In general, the literature has found

a positive relationship between infrastructure and reduced
inequality. However, the specific channel (or combination
thereof) through which this occurs is complex, as shown by
a large number of econometric, microeconomic and other
empirical studies covering those channels. Inequality is
affected by the quality, design, coverage, accessibility and
distribution of infrastructure. Key elements in this regard
are where infrastructure is located, and whom it is intended
to benefit.
Inequality affects infrastructure through its effect on the
balance of political power, which in turn affects government
decisions on the provision of infrastructure. That may result
in disproportionately low share of investment being directed
to infrastructure that benefits the most disadvantaged,
reinforcing and perpetuating social and spatial inequalities.
Breaking that vicious cycle may be critical for the
implementation of the 2030 Agenda.
The effect of infrastructure on resilience is an area of the
nexus that has received much attention by the scientific
community. In particular, the literature has focused on how
the quality, design, distribution, interrelation and operation
of infrastructure affect its resilience to natural disasters,
which in turn influences people’s resilience to shocks.
There is considerable knowledge about resilience to more
predictable and lower intensity events, but much less on
how to make infrastructure resilient in the case of the more
severe disasters. There is also a significant focus of research
on critical infrastructure, such as transport networks and
electricity infrastructure, which are particularly vulnerable
to chain reaction effects during crises.
Inequality of opportunity and discrimination affect resilience
through their impacts on social norms, interactions and
networks, which have an effect on the ability of people to
adapt to shocks. In that context, vulnerable populations are
usually the most severely affected. Much of the research
focuses on the role of social capital in building resilience.
Yet, in general, this interlinkage seems to have received
less attention from the scientific community than others in
the nexus.
As in any nexus, harnessing synergies and addressing tradeoffs is critical for policy-making. In this regard, contributing
experts have noted that reducing inequalities in any of
its dimensions also contributes to better infrastructure
provision and increased resilience by, for example, increasing
the likelihood of infrastructure investment that benefit
vulnerable groups. In relation to infrastructure policies, a
focus on both efficiency and equity is needed to harness
the synergies in the nexus. An important policy component
is geographic equity in the provision of basic services
infrastructure. In order to increase synergies between
infrastructure and resilience, regulation and incentive
mechanisms need to be in place to integrate disaster risk
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reduction into all phases of the infrastructure life cycle,
and to ensure the resilience of critical infrastructure to
natural disasters. It has been suggested that participatory
processes that involve local communities and their various
segments can be useful ways to ensure that considerations
related to economic,
social11
and
Font Calibri
ptenvironmental
leading 13 ptdimensions
are taken into account when planning for infrastructure
investment.
Contributing experts noted the need to further disaggregate
the analysis between rural and urban contexts to be able
to provide more specific policy recommendations. In rural
areas, infrastructure investments are essential to connect
individuals to livelihoods and opportunities. Urban areas
provide easier connectivity, but tend to face challenges
such as fragmented governance structures, congestion,

and high disparities in access to services, especially in
informal settlements and peri-urban areas. The report
provides examples of policies that have been found to
address synergies in the nexus. For example, labourbased programs in infrastructure projects can expand job
opportunities and reduce inequalities, while at the same
time improving resilience to natural disasters.
Further cross-disciplinary collaboration and engagement
between researchers, practitioners, decision-makers and
other stakeholders could be a way of achieving the mutual
learning and transfer of information that would enable
scientific knowledge to be transformed into practical
strategies to harness the synergies and address the tradeoffs between the three areas of the nexus.

Figure 1: Evidence map of the infrastructure – inequality – resilience nexus
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Source: Authors’ elaboration based on inputs by experts and literature review.
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Perspectives of scientists on technology and the SDGs
Chapter 3 of the GSDR presents a range of perspectives
of scientists on the role of technology for the achievement
of the SDGs. Understanding the role of technology for
SDGs is critical because technology has greatly shaped
society, economy and environment and vice versa. In fact,
technology, society and institutions co-evolve. Hence,
technology progress requires institutional adaptations
and may be constrained by social issues. Policy actions to
achieve the SDGs and ensure that no one is left behind need
to consider these interlinkages.
Technology is essential for achieving the SDGs and reaping
the benefits of synergies among them, as well as for
minimizing trade-offs among goals. Shared appreciation of
this importance of technology is reflected in its significant
presence in the Sustainable Development Goals and
targets. Indeed, technology is not only captured in SDG17
as a key means of implementation. Among the 169 targets,
14 targets explicitly refer to “technology” and many other
targets relate to issues that are often largely discussed
in technology terms. In general terms, the targets most
closely related to technology fall in three categories: those
that relate to significant overall technology performance
improvement; targets for universal access to specific
technologies; and targets that delineate elements of global
effective innovation systems for sustainable development.
The technology-related SDG targets are much less
quantitative than corresponding targets proposed in the
scientific literature.
While technology offers solutions to many sustainable
development challenges, it has also continuously added
new challenges. In particular, technology change can be a
source of conflict or a tool for social inclusion and greater
cooperation, and all technologies consume resources, and
may use land and pollute air, water and the atmosphere,
albeit to varying degrees. Examples of relatively new
technologies considered in the report that illustrate this
dual feature include digital automation, nanotechnology,
biotechnology and genomics, and synthetic biology. These
technologies are becoming driving forces for science,
research and increasingly for economic activity. All hold
great promises in terms of improving well-being and solving
development challenges, but all of them present possible
challenges.
For example, technology gaps exist in all sectors, and
their nature and severity in terms of being a constraint to
development differ greatly. New gaps often emerge with
the application of new technologies, such as big data, the
Internet of Things, 3D printing, massive online open courses
and digital automation. All these could have wide-ranging
implications that increase, rather than decrease, existing
inequalities. While such technologies are in an embryonic

stage, it is important for countries to understand them,
identify potential implications, and use foresight activities
to guide policy planning exercises.
Chapter 3 provides an overview of perspectives of
scientists on technology and the SDGs. It synthesizes
contributions from 57 scientists and experts with research
affiliations in 20 countries and representing more than forty
sustainability science disciplines, who responded to two
specific questions: What are the most promising actions
or policy elements for optimal leveraging of technology for
the SDGs and leaving no one behind? Which technologies
and what level of their performance and deployment will be
most crucial until 2030?
Many submissions from scientists received for the report
point to a need for making simultaneous progress on equity
issues (especially technology access), on overall technology
system performance, and on supporting institutional change
- strategies focusing only on one of these components have
proven ineffective in the long-run. Policy actions must
support both research and development to spur technology
performance at the technology frontier, as well as promote
the diffusion and adaptation of existing technologies in
developing countries and among marginalized groups in all
countries – one supports the other and vice versa.
What constitutes an effective technology policy differs
between countries and depends on their levels of
diversification and technological capabilities. Technology
policy actions are most effective when they are firmly
grounded in scientific knowledge and take into account the
complexities of technology change, transfer and diffusion
and the unique circumstances of the country in question.
Innovation systems, understood as the network of
institutions in the public and private sectors whose activities
and interactions initiate, import, modify and diffuse new
technologies, perform sub-optimally if only one or the other
of these elements is supported. Policy actions must support
both incremental, gradual technological and institutional
improvements, as well as radical, Schumpeterian “gales
of creative destruction”. Both are necessary – one requires
the other. In this regard, education and infrastructure are
essential pre-requisites for technology change.
In order for technology to support the realization of the
SDGs, scientists who contributed to the report typically
proposed policies and actions that encompassed not only one
but several of the following areas: research, development
and demonstration; technology transfer and diffusion; the
establishment of goals, targets and mandates for specific
technologies or technology systems (e.g., mandating a
minimum share of renewable power generation); policy
environment and market incentives; knowledge sharing
and capacity building; and stakeholder participation and
governance. They tended to highlight policies and actions
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that are far beyond their own disciplinary expertise, which
illustrates the relevance of integrated systems views for
thinking of technology in the context of the 2030 Agenda.
Scientists emphasized a need for national and international
action plans and technology roadmaps. Promising
technological trajectories and new industries can be
identified by each country. Scientists suggested the
importance of investing at the same time in new and old
technologies; in increased performance of advanced
technologies and technology adaptations for underserved
communities; in large-scale infrastructures and smallscale technologies with large numbers of units. They also
suggested that science roadmaps should include measures
relating to affordability and inclusion, which should be built
into R&D processes from the outset. Other notable key
actions or policy elements suggested by scientists include:
effective national science-policy interfaces; foresight and
scenarios; facilitation of learning across communities,
including underserved communities; and cluster analysis.
The latter analyses networks of firms linked to each other
(through production chains, or geographically concentrated
and making use of related buyers, suppliers, infrastructure
and workforce, or of similar nature), with a view to
addressing systemic imperfections of innovation systems.
Looking forward towards 2030, scientists identified crucial
emerging technologies for the SDGs, which fall into the
bio-tech, digital-tech, nano-tech, neuro-tech and greentech categories. However, little information appears to
exist on the level of performance and deployment of
these technologies that would need to be achieved by
2030. While some quantifications exist in this regard,
further collaboration on SDG scenarios and roadmaps
that explicitly incorporate technology will be essential.
Long-term technology roadmaps can support business
development and policy planning.
Inclusive institutions: the example of national councils for
sustainable development and parliaments
There is clear awareness that understanding institutions is
important for delivering on the imperative to leave no one
behind. Institutions are essential enablers of inclusiveness,
even though not the sole ones. The 2030 Agenda does not
prescribe institutional models for the national level, but
outlines governance principles that institutions should
strive to achieve, such as “effectiveness, inclusiveness, and
accountability“ (SDG 16), responsive, inclusive, participatory
and representative decision-making at all levels” (target
16.7) and “policy coherence” (target 17.14).
Institutions can trigger behaviours and trends that can have
positive or negative impacts for development outcomes,
and in particular for inclusiveness. Inclusive institutions
bestow equal rights and entitlements and enable equal
opportunities, voice and access to resources and services.

They can be based on principles of universality (e.g.
universal access to justice or services), non-discrimination
(e.g. inheritance laws that protect widows’ land rights),
or targeted action (e.g. affirmative action to increase the
proportion of women political representatives). On the other
hand, power holders can shape institutions for the benefit
of some rather than all groups of society. Institutions
that are not inclusive potentially withhold rights and
entitlements, can undermine equal opportunities, voice and
access to resources and services and perpetuate economic
disadvantage. They can also have a negative impact on noneconomic dimensions of poverty, including lack of access to
services, lack of voice in decision-making, and vulnerability
to violence and corruption.
From a science-policy perspective, a natural question
to ask is what types of institutions are necessary for
achieving inclusive goals. Achieving any particular target
will require a combination of factors, including: legal,
regulatory components; multiple institutions intervening
at various levels; and potentially broader societal changes,
e.g. in social norms, which themselves can be spurred by
changes in institutions. For example, the advancement of
gender equality requires a range of actions at all these
levels, and the intervention of a range of institutions with
different mandates and purposes. Conversely, individual
institutions, especially those with broad mandates, can
contribute to inclusiveness in many different areas as
well as society-wide. It is important to assess both how
inclusive institutions are, and whether and how they
foster inclusiveness through their actions. In this vein,
the report explores two specific types of institutions:
national councils for sustainable development (NCSDs)
and national parliaments. More in-depth assessment
of research is needed on other types of institutions and
how they contribute to inclusiveness in the context of the
new Agenda, and this should be a critical component of
future GSDRs.
NCSDs were first identified as important institutional
components in Agenda 21 in 1992. During the past two
decades, many countries have experimented with versions
of them, with various levels of success. Lessons learned
from that phase can be useful for the implementation
of the 2030 Agenda. Research reviewed for the report
suggests that, if provided with adequate resources, NCSDs
can be effective mechanisms for stakeholder participation
and engagement across the whole policy cycle, to: (1)
inform and educate the public at large on sustainable
development related topics; (2) stimulate informed public
debates; (3) engage key stakeholders in formulating policy
recommendations; and (4) involve stakeholders in various
parts of implementation and progress reviews. In practice,
governments’ attitude regarding stakeholder involvement
influences the functioning of NCSDs and the resources
provided to them. The composition of NCSDs usually
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reflects the political system and culture in which they
exist. In general, the more the NCSD is dominated by the
government, the more it tends to have communication of
government policy to various stakeholders as its main role.
The more independent the NCSD, the more role it tends to
play in the decision-making process.
As legislatives bodies, parliaments are very important for the
implementation of the 2030 Agenda and SDGs. Parliaments
engagement is guided by each country’s institutional
regime and sovereign decisions. Parliaments approve laws
and oversee their execution by the government; they also
oversee national policies and strategic plans and approve
budgets. In turn, governments are expected to report back
to parliaments, which have at their disposal evaluations and
assessments from bodies such as audit institutions. While
countries differ in their parliamentary systems, all of them
require parliamentary approval on legislation pertaining to
the SDGs.
Chapter 4 of the report makes the distinction between
inclusiveness of institutions, and inclusiveness through
institutions. The former refers to whether institutions
themselves are designed in a way that is conducive to
inclusive representation and voice of all sections of society
(or all countries). The latter refers to whether institutions,
through their actions, directly support or enable more
inclusive outcomes. In the case of parliaments, this means
examining both how parliaments themselves are inclusive
in their representation of all segments of society, including
of marginalized groups, and how, when adopting legislation,
they take into account the needs of these groups. For
example, parliaments are in a unique position to enact
legislation to contribute to the elimination of genderbased discriminatory norms and practices, foster women’s
participation in decision-making processes, and ensure
equal access to resources, basic services, education,
economic resources, land, and new technology, all of which
are specifically highlighted in the targets of the SDGs.
In this regard, Chapter 4 looks specifically at women,
indigenous peoples, persons with disabilities, and children
and youth. Research reviewed for the report suggests that
progress has been made with respect to the representation
of these groups in national parliaments. However, gaps still
exist. Similarly, while progress has been made in terms of
codifying the rights of marginalized groups, there is still a
long way to go in this respect, and parliaments will have a
key role to play in ensuring that no one is left behind.
Identifying emerging issues for the HLPF
The identification of new and emerging issues warranting
policy makers’ attention is a critical function of the sciencepolicy interface. Building on the 2014 and 2015 reports, this
year’s report provides an overview of existing approaches to
identify emerging issues for sustainable development.

Policymakers are exposed to a broad range of analyses,
rankings, and advice concerning emerging issues;
consequently a categorization of existing material, informed
by a sustainable development perspective, could contribute
to improved policymaking. The process of identifying
emerging issues can be usefully guided by criteria during
the “scanning” phase of issues across a range of sources.
Criteria can help to make explicit what counts as emerging
issues. Impact and probability are common starting points.
Additionally, criteria such as persistence, irreversibility,
ubiquity, novelty, and potential for mobilization could also
be considered. Priority, a criterion that is meant to capture
an issue’s importance in terms of social and cultural norms
or impact on already vulnerable and marginalized groups,
can accommodate principles such as “ensuring that no one
is left behind”.
The report presents a sample of emerging issues from a
variety of sources, such as global UN initiatives and national
academies of sciences. The latter coordinate and define
research priorities in all scientific fields of interest and
importance to the particular country. Leading academic
journals are an important source for the emerging issues as
well, as they contain peer-reviewed academic contributions.
Additionally, a crowdsourcing initiative collected short
science-policy briefs from scientists and researchers
around the world, highlighting a specific issue, finding, or
research with a bearing on sustainable development policy.
The open call for this year’s report resulted in 62 accepted
briefs from all regions, following 202 briefs accepted in 2014
and 2015. The science briefs received since 2014 cover all
the SDGs and address many of the linkages among them.
Even a guided scanning process for emerging issues is
likely to generate a large number of issues. Some form
of clustering or categorization of issues is necessary to
facilitate analysis. Several commonly used frameworks
were considered for this report. Largely due to its simplicity,
the STEEP (Social, Technological, Economic, Environmental
and Political) framework proved to be more suitable than
others in enabling an initial categorization of a broad-ranging
list of sustainable development issues. However, expert
input highlighted the usefulness of taking an additional
step to differentiate between issues that relate to values,
threats, opportunities, causal mechanisms and responses.
While a set of issues may satisfy a number of criteria, a
function of the science-policy interface consists of a second
step: identifying a smaller subset of issues that are policy
relevant. In the context of the HLPF, this entails identifying
emerging issues that are appropriate for policymakers at
the global level, by filtering out issues of primarily local
or national significance. Naturally there are no neat, clear
divides; what is local today can escalate across borders
tomorrow. There is scope for enhanced dialogue between
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Figure 2: Schematic representation for identifying emerging issues for the HLPF

HLPF “ﬁlter”
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Source: Authors’ elaboration.

scientists and policy-makers at the HLPF in two areas. One
is the process by which a large number of issues are filtered
to produce a smaller list for consideration by the HLPF. The
second are the substantive contours of the issues that the
high-level political forum could consider.
Work done for the report included an attempt to
operationalize such a filtering process on a pilot basis,
actually going through the steps of producing a short list
of issues that the HLPF could consider. This was done
through a multi-disciplinary consultation of experts
with knowledge and experience of various processes of
identification of emerging issues. The exercise involved an
initial list of issues, drawn up based on an online survey,
which was discussed by experts in a face-to-face meeting.
The top-ranking twenty issues resulting from a collective
prioritization by scientists cover a broad range of areas (see
Box 1).
The report demonstrates that a wide range of sources –
document analysis, crowdsourcing, and expert meetings –
can usefully be drawn on when identifying emerging issues
in the context of sustainable development. The involvement
of experts provided a valuable contribution to the discussion
in not only in building a list of emerging issues, but in
contextualizing the process of issue identification.
The report confirms once again the complexity and interdisciplinarity of sustainable development issues, which
involve complex relationships between economic, social
and environmental dimensions. Scientific expertise can
shed new light on the complexity and interconnectivity of
emerging issues, in the process strengthening the sciencepolicy interface and possibly leading to more timely
responses to emerging threats or the exploitation of new
opportunities.

Taking stock from three editions of the Global Sustainable
Development Report
Since UN Member States foresaw a Global Sustainable
Development Report as an instrument to strengthen the
science policy interface for sustainable development at
Rio+20, the report has become a platform and process for
engaging scientists and experts in the UN deliberations on
sustainable development. It has been open for participation
to all interested UN entities, organized science institutions
and programmes, and individual scientists – the only
requirement being that contributions needed to be
grounded in science. To date, 35 UN entities and more than
one thousand scientists have contributed to the Report.
The open call for science-policy briefs alone resulted in 589
scientists from all parts of the world submitting 264 briefs.
The International Council for Science (ICSU) has played a
crucial role in encouraging scientific contributions.
Taken together, the three reports published so far have
contributed to the science-policy interface in two main
ways. Firstly, they have provided specific suggestions on
how the HLPF could operationalize the science-policy
interface in practice in years to come. Chapter 1 of the 2015
edition suggested a range of ways for the HLPF to enable
constructive interactions between science and policymaking at the UN. Actions that the HLPF might consider
spanned the space between science and policy, from the
provision of policy-relevant data, analysis and information,
to actions that the HLPF could take to support enhanced
dialogue between science and policy, to the translation of
the results of science-policy dialogue into policy-making.
All three editions devoted space to the identification of
new and emerging issues, from their identification by all
areas of science to how existing scanning processes may
be combined to provide the HLPF with a usable list of topics
for addressing in that forum.
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Box 1. Emerging issues from a multi-disciplinary expert prioritization exercise
•
•
•
•
•
•
		
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Establishing governance mechanisms for the SDGs, from global (UN) to regional, national, and local levels.
Coping with the increasing impacts of climate changes.
Political instability and social unrest from increased income and wealth inequalities.
Ensuring access to affordable, sustainable, and reliable modern energy services for all, and
Accelerating the implementation of environmentally-friendly renewable energy.
The need to develop alternative economic models that decouple economic growth resource use and minimize environmental
degradation.
The need to protect and restore ecosystems.
Persistence of poverty globally, including the poor in rich countries.
Strengthen and enhance the means of implementation and global partnership for sustainable development.
Highly unequal distribution of household wealth across and within nations.
Enhancing social protection and environmental protection in developing countries as a means to decrease inequalities and
combat environmental degradation and climate change.
Integrated assessment of sustainable development pathways.
Increasing the sustainability, inclusiveness, safety, and resilience of cities and human settlements.
The depletion of ocean fish stocks and the exploitation of marine resources.
Time lags of several decades between scientific findings and policy action.
Migration and all forms of movement of people across borders due to changes in demographics, weather patterns, and
other causes.
Promotion of sustainable industrialization.
Reduction of future agricultural yields due to climate change, especially in Africa.
Inadequate funding for health systems, especially in developing countries.
Putting in place the blend of governance forms and approaches required for the 2030 Agenda.

Secondly, the reports have explored different perspectives
on the SDGs as an integrated and indivisible set of goals,
and translated those in chapters that adopted a diversity
of focuses and approaches. The 2014 edition provided
templates for looking at progress made on sustainable
development over the long term, as well as for synthesizing
insights from sustainable development scenarios
undertaken by leading institutions covering a wide range
of thematic areas. This also included the examination of
four nexuses of issues (climate, land, energy and water;
oceans and livelihoods; industrialization and sustainable
consumption and production; and infrastructure, inequality
and resilience), as well as cross-cutting issues (disaster risk

reduction, innovative data and measurement approaches,
technology). These contributions provide illustrations of
how policy-relevant conclusions can be gleaned from
scientific assessments.
As the Global Sustainable Development Report moves
to a new phase after the HLPF 2016, these concrete
contributions and the collaboration that has been built
with more than one thousand scientists can provide, along
with the experience from other science-policy interfaces,
an interesting base on which to build an ambitious yet
actionable multi-year report for the benefit of the HLPF.
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Introduction
Major international conferences and summits in 2015 –
on financing for development, sustainable development,
and climate change – have defined a new sustainable
development agenda for the next 15 years. At all levels, from
global to local, eyes will now be turned on implementing this
ambitious agenda. This is the context in which this year’s
Global Sustainable Development Report (GSDR) appears.
Building upon the 2014 and 2015 reports, the current report
responds to the mandate from the Rio+20 Conference to
contribute to strengthening the science-policy interface for
sustainable development in the context of the high-level
political forum on sustainable development (HLPF).
Given the adoption of the 2030 Agenda for Sustainable
Development with its sustainable development goals
(SDGs), the report adopts the SDGs as its scope. True to
its mandate, the report is designed as an assessment of
assessments rather than seeking to pioneer new knowledge.
It endeavours to present a range of scientific perspectives
and to be policy-relevant but not policy-prescriptive. Like its
predecessors, it continues to explore possible approaches
and vantage points from which to examine the sciencepolicy interface, as well as scientific approaches that can
inform policies building upon integration and interlinkages
across sustainable development goals, sectors, and issues.
The report was prepared specifically to inform the
discussions at the high-level political forum on sustainable
development in 2016. The theme chosen for the HLPF is
‘ensuring that no one is left behind’. This theme is a recurring
thread in the report.
The content of this report is based on the knowledge and
expertise of 240 contributing scientists and many experts
from more than 20 United Nations agencies. It aims to bring
together information and cutting-edge knowledge from
a wide range of sustainability science disciplines across
all regions of the world. As with the previous reports, the
preparatory process benefited from a wide range of forms
for outreach, including open calls for inputs and science
briefs, collaboration among United Nations agencies,
expert group meetings, and targeted requests for inputs to
scientists and experts from multiple disciplines.
Chapter 1 aims to provide a reference frame for exploring
the implications of the principle of “leaving no one behind”
for the operationalization of the SDGs from a sciencepolicy perspective. The chapter showcases how those left
behind are defined by different disciplines and development
practitioners. It points to existing mechanisms for
targeting and reviews of the effectiveness of development
interventions in targeting and reaching those left behind,
and briefly documents commonly used development
strategies in different SDG areas and existing scientific

reviews of how closely aligned they are with the objective
of leaving no one behind and with the aspiration to reach the
furthest behind first.
Chapter 2 continues the focus on interlinkages of previous
editions of the report. It examines interlinkages between
infrastructure, inequality and resilience. Based on a
consultation of scientists from different disciplines, it
highlights important channels of interconnection among
these areas and distils the results of scientific analyses
of the synergies and trade-offs among them. The chapter
aims to strengthen science-policy interface by showing
policymakers how key interlinkages are analysed by
the scientific community, while providing the scientific
community with some key policy questions and highlighting
areas that may need further research.
Chapter 3 provides an overview of perspectives of more
than 50 scientists on technology and the sustainable
development goals. It aims to showcase promising actions
and policy elements for fully leveraging technology for
the achievement of the SDGs, also paying attention to the
imperative to leave no one behind. It provides an overview
of a range of technologies that contributing scientists
identified as the most crucial in the implementation of the
SDGs from now to 2030.
Chapter 4 focuses on institutions as essential components
and enablers of inclusive societies. As examples of
institutions relevant to sustainable development that can
foster inclusiveness, the chapter showcases National
Councils for Sustainable Development and parliaments.
The chapter looks at these institutions both in terms of how
inclusive they are, and how important they are in supporting
inclusive outcomes.
The HLPF is mandated to ensure appropriate consideration
of new and emerging sustainable development challenges.
Chapter 5 provides an overview of existing approaches
and processes to identify emerging issues for sustainable
development. It introduces potential guiding criteria that
could be used in future editions of this Report to scan,
among a multitude of emerging issues identified by different
processes, those that the HLPF could consider putting on its
agenda. The chapter also presents the main insights from
an expert consultation process whose aim was to test the
methodology proposed for identification of emerging issues
and examine how best these issues could be brought to the
attention of policy-makers.
The main conclusions from the report are gathered in
Chapter 6, which also provides a short recapitulation of
key lessons learned from three editions of the Global
Sustainable Development Report in terms of content
addressed and involvement of scientific communities.
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CHAPTER

ENSURING THAT
NO ONE IS LEFT
BEHIND AND THE
2030 AGENDA

“4. As we embark on this great collective journey, we pledge that no one will be
left behind. Recognizing that the dignity of the human person is fundamental,
we wish to see the Goals and targets met for all nations and peoples and for
all segments of society. And we will endeavour to reach the furthest behind
first.” (emphasis added)
A/RES/70/1. Transforming our world: the 2030 Agenda for Sustainable Development. Resolution adopted by the General Assembly on 25 September 2015.

1.1 Introduction
This introductory chapter attempts to briefly frame the theme of ‘ensuring that no one is left behind’ in
the context of the 2030 Agenda and the sustainable development goals (SDGs), from a science-policy
perspective.
Ensuring that no one is left behind is at the core of the 2030 Agenda for Sustainable Development,
and is a fundamental guiding principle for its implementation. The pledge that ‘no one will be left
behind’ appears at the outset in the second paragraph of the preamble and in paragraph 4 of the 2030
Agenda. In those same paragraphs, the Agenda attributes to all countries and all stakeholders the
responsibility to implement the agenda. It emphasizes that goals and targets should be met for all
nations and peoples and for all segments of society; and highlights the endeavour to reach the furthest
behind first. As such, the pledge to leave no one behind relates to the Agenda in its entirety.
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Fifteen years from now, when the current and the next
generations together assess the implementation of the
2030 Agenda, a key measure of success will be the extent
to which it has allowed every single person to thrive,
regardless of gender, race, age, religion, place of residence,
or any other factor. The call to leave no one behind has been
heeded – many organizations have already started to work
on the implications of this principle for the delivery of the
2030 Agenda1 and for their missions.2
‘Ensuring that no one is left behind’ encompasses multiple
meanings. For some, it will mean focusing action on
disadvantaged groups of society, for example, people living
in poverty, women, indigenous people, youth, older people,
persons with disabilities, migrants, or people in conflict
and post-conflicts situations. Others will focus on reducing
inequalities between countries, including focusing action
on countries at the lowest stages of development or facing
challenging circumstances. Still others would propose
other views and definitions of who those left behind are.
Views may also differ on how society can effectively
provide opportunities to those left behind. By implication,
how different people foresee the timing and sequencing of
necessary actions to ensure that no one is left behind might
also vary. This has direct implications for how the 2030
Agenda will be implemented.
At the conceptual and practical levels, four broad questions
need to be addressed. First, who are those left behind?
Second, why are they left behind? Third, what methods and
mechanisms exist to reach and involve them? And fourth,
what types of strategies and policies would be appropriate
in order to leave no one behind? Empirical evidence from
a broad range of scientific disciplines, in particular social
sciences, can inform decision-making on these questions.
It can also provide elements to assess how ambitious and
challenging it will be to realize the commitment of leaving
no one behind, by revealing to what extent strategies and
policies that have been used in various SDG areas focused on
this objective, and what their success has been in achieving
it. Beyond the commitment to leave no one behind, the
ambition to ‘endeavour to reach the furthest behind first’
is also a transformative aspect of the 2030 Agenda.3 Does
this imply different implementation strategies than those
commonly used in the past? Here also, scientific evidence
can inform the debate.
The chapter examines the implications of ‘ensuring that
no one is left behind’ for the implementation of the 2030
Agenda. It briefly discusses the connections between the
commitment to leave no one behind and three related
concepts that are prominent in the 2030 Agenda: poverty,
inclusiveness and inequality. The chapter then reviews
some of the concepts and methods used to identify those
left behind, as well as some of the methods that are used
to reach them in practice. Finally, the chapter highlights

examples of development strategies used in various areas
of sustainable development and what empirical evidence
can tell us about their effectiveness in leaving no one behind.
The chapter serves as an introduction to other chapters of
the report and is not intended as a comprehensive overview
of the literature on inclusiveness, equity, inequality, social
inclusion, discrimination and other related topics, which
would need considerable space.4 Similarly, the chapter
does not attempt to answer the question of why some
groups or countries are left behind. Obviously, answering
this question is critical to devising appropriate policies
and strategies. Lastly, detailed discussions of the policy
implications of ‘leaving no one behind’ for specific areas of
the SDGs are left for other chapters.

1.2 Leaving
no
one
inclusiveness and equality

behind,

poverty,

The pledge to leave no one behind relates closely to
three important dimensions of the 2030 Agenda: poverty,
inclusiveness and inequality. Poverty in its various
dimensions remains at the center of the New Agenda, as
it used to be at the center of the Millennium Development
Goals and was identified as one of the three overarching
objectives of sustainable development.5 In the eyes of the
lay person, poverty is an obvious way to identify those left
behind. Poverty measures have also commonly been used
to identify those left behind in development practice (see
below).
The word ‘inclusive’ was used in the title of five of the Goals.
It is also used in five of the targets, and 22 times in other
parts of the 2030 Agenda. That emphasis suggests that, in
the eyes of the negotiators who crafted the Agenda, it was
a very important concept.6 Inclusiveness (social, economic,
political and cultural) talks to the notion of empowerment
and the principle of non-discrimination. It refers to the need
to include everyone in societal processes, and conveys the
notion that people should not only be allowed to thrive,
but should have a voice and effective opportunities to
shape the course of development. SDG 5, SDG 10, SDG 16,
inter alia, have very strong connections to inclusiveness
and empowerment. The cross-cutting commitment to
disaggregate data to monitor the SDGs also reflects the
notion of inclusiveness. One might argue that the prominence
of this notion in the 2030 Agenda extends the concept of
participation that was pioneered in Agenda 21.
The concept of equality – or inequality – is also prominent in
the 2030 Agenda. It has a standalone goal, SDG 10, which
aims to reduce inequalities within and among countries,
and is also directly reflected in goals and targets across the
Agenda, including in the goals for health, education, gender,
and others.
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Equality as a concept has traditionally been related
to equality of outcomes and equality of opportunities.
Inequality of outcomes can be found everywhere, as
any variable with a distribution over a population (e.g.,
income or access to certain services) generates some
form of inequality, which can be measured by different
statistics. Inequality of opportunities refers to cases where
different people or sections of society do not have the
same opportunity to participate in society and to flourish.
This can be the result of explicit and implicit barriers to
certain sections of the population, such as discrimination
in the law, in custom and in practice, which limit access
to opportunities for certain groups in society. In addition,
equality can also be seen in a political sense and related
to empowerment. Equality in that sense relates to giving
different people and sections of society equal voice and
equal opportunities in political and social institutions, and
more control over their lives.7
The different declinations of inequality are not mutually
exclusive, as pointed out by many.8 All are relevant in
relation to leaving no one behind. Different communities
concerned with inequality and discrimination may put
different emphasis on them. For example, in approaches
focused on human rights, inequalities of outcomes in regard
to specific rights will be a primary indicator for concern (e.g.
the gender wage gap, school enrolment rates). Inequality
of opportunities and discrimination would then be seen
as the means through which unequal outcomes happen;
and empowerment as one of the means to combat such
discrimination and remedy inequalities of opportunities
and outcomes. In the development literature, a strong
tradition that underpinned development programmes
worldwide focused on inequalities of outcomes and on
increasing the number of “haves” or reducing the number of
“have-nots”. For example, rural electrification programmes
and programmes of universal access to drinking water
and sanitation put emphasis on the number of connected
households, in addition to affordability and quality of the
services. Yet, development institutions are also interested
in access to basic services as a necessary condition for
achieving greater equality of opportunity. For example,
access to quality education and clean drinking water is seen
by development practitioners as a key to opportunities in
terms of improved health and education outcomes, as well
as higher productivity and income.9

1.3 Leaving on one behind in Sustainable
Development Goals and targets
‘Leaving no one behind’ is not just an overarching imperative
expressed in the 2030 Agenda. Many targets of the SDGs
provide concrete objectives in direct relation with that aim;
many targets also point to specific means through which it

5

can be achieved – providing concrete illustrations of how to
ensure that no one is left behind.
Several targets relate to the international level, and aim
to ‘leave no country behind’. Those focus on groups of
countries traditionally identified in the United Nations, such
as developing countries, least developed countries (LDCs),
landlocked developing countries (LLDCs) and small island
developing states (SIDS). Such targets cover a broad range
of topics, from economic growth in LDCs to industrialization
and participation in global trade, to broadening and
strengthening the participation of developing countries in
the institutions of global governance (Table 1-1).
In turn, many SDG targets detail supporting measures to
achieve these objectives. Those include: measures related
to official development assistance and other financial
means; commitments to increase or support investment
in specific sectors, with focus on developing countries,
for example agriculture, medicines and infrastructure;
international cooperation and technical assistance; actions
on trade; promoting the rule of law at the international
level; enhancing cooperation on and access to science,
technology and innovation. In addition, many other SDG
targets refer to groups of countries in special situations as
deserving special attention.
At the national level, targets explicitly aiming at ‘leaving
no one behind’ are multiple. Many targets aim to reduce
inequalities of outcome. This includes: ensuring universal
and equal access to basic services; ensuring access to
food for all, and end malnutrition; achieving and sustaining
income growth of the bottom 40 per cent of the population
at a rate higher than the national average; and doubling
agricultural productivity of small-scale food producers.
Targets that detail measures in support of these objectives
include: putting in place social protection systems and
policies; building the resilience of the poor and vulnerable;
access to employment; and expanding infrastructure with a
focus on affordable and equitable access for all.
Other targets focus on ending discrimination. This includes:
empowering and promoting the social, economic and
political inclusion of all; ending all forms of discrimination
against women and girls; eliminating violence against
women and girls; ending abuse, exploitation, trafficking
and all forms of violence against and torture of children;
recognizing unpaid care and domestic work; equal access
to technical, vocational and tertiary education; and equal
pay for work of equal value. Targets that detail measures
in support of these include: eliminating discriminatory
laws, policies and practices and promoting and enforcing
appropriate legislation, policies and action in this regard;
promoting the rule of law and ensure equal access to justice
for all; protecting fundamental freedoms; eradicating
forced labour, including the worst forms of child labour, and
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Table 1-1: Examples of targets in the SDGs that relate to leaving no country behind
Aspirational targets
• Reduce inequality between countries (10)
• GDP growth target for least developed countries (8.1)

Means to ensure that no country is left behind
• Encourage official development assistance and financial flows,
including foreign direct investment, to States where the need is
greatest (10.b)

• Promote inclusive and sustainable industrialization with a
• Provide adequate and predictable means for developing countries,
focus on least developed countries (9.2)
in particular LDCs, to implement programmes and policies to end
• Broaden and strengthen the participation of developing
poverty in all its dimensions (1.a)
countries in the institutions of global governance (10.6, 16.8)
• Increase investment in agriculture in developing countries (2.a)
• Promote access to and fair and equitable sharing of benefits
arising from the utilization of genetic resources and associated • Correct and prevent trade restrictions and distortions in world
agricultural market (2.b)
traditional knowledge, as internationally agreed (2.5)
• Increase the economic benefits to SIDS and LDCs from the • Support the research and development of vaccines and medicines
for … diseases that primarily affect developing countries, provide
sustainable use of marine resources (14.7)
access to affordable essential medicines and vaccines (3.b)
• Significantly increase the exports of developing countries
•
Scholarships for developing countries (4.b)
(17.11)
• International cooperation for teacher training (4.c)
• Facilitate sustainable and resilient infrastructure development in
developing countries through enhanced financial, technological
and technical support (9.a)
• Increase Aid for Trade support for developing countries (8.a)
• Implement the principle of special and differential treatment for
developing countries (10.a)
• Implementation of duty-free and quota-free market access for
LDCs (17.12)
• Promote the rule of law at the international level (16.3)
• Enhance cooperation on and access to science, technology and
innovation (17.6)
• Promote the development, transfer, dissemination and diffusion of
environmentally sound technologies to developing countries (17.7)
• Support developing countries in strengthening the capacity of
national statistical offices and data systems (17.18)
Source: Authors’ elaboration.
Note: Target number in parenthesis.

Box 1-1: Gender equality, vulnerability and climate change in the science-policy briefs submitted for the
GSDR 2016
Gender discrimination persistently affects every aspect of development in many countries. While the need for gender equality and women’s
empowerment is not an emerging issue, there appears to be a growing understanding within various scientific disciplines that in order to
promote equality and improve women’s rights, complex underlying social norms must be examined and challenged.
Research from numerous countries in Africa, Asia and Latin America shows that gender relations, roles and perceptions are rapidly shifting
at the local level as a result of adaptation to impacts from environmental degradation and climate change. Yet too often, policies intended
to address gender do not explicitly discuss men’s activities and contributions (or the absence thereof), and focus only on participation by
women, without examining the underlying social and cultural dimensions of gender that are critical for enabling women’s equality and
empowerment.10, 11
To understand vulnerabilities and capacities and inform effective and responsive adaptation planning, assessments of climate change
vulnerability and impacts should examine the ways in which gender intersects with other pertinent factors, such as ethnicity, economic
assets and social status.12 Indeed, equitable policy making in general must strive to identify those most vulnerable based on a range of
socio- demographic variables including gender, class, education, access to assets.
Source: science-policy briefs submitted for the GSDR 2016.
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human trafficking; protecting labour rights; and providing
legal identity for all, including birth registration.
Lastly, many targets relate to opportunities, empowerment
and enhancing capabilities. This is the case of targets
related to universal primary and secondary education,
literacy and numeracy; ensuring women’s full and effective
participation and equal opportunities for leadership at
all levels of decision-making in political, economic and
public life; ensuring responsive, inclusive, participatory
and representative decision-making; universal access to
sexual and reproductive health and reproductive rights;
full and productive employment and decent work; and
increase in skills for employment and entrepreneurship.
Targets that detail measures in support of these include:
ensuring equal access to economic resources; provision
of public services and infrastructure; enhancing access
to markets and financial services for households and
SMEs; policies that support productive activities, decent
job creation, entrepreneurship, creativity and innovation;
fiscal, wage policies aiming to progressively achieve
greater equality; use of enabling technology, in particular
information and communications technology; access to
sexual and reproductive health-care services; promotion of
shared responsibility within the household and the family;
participatory planning and resource management; and
public access to information.13
In addition, many SDG targets specify segments of the
population that deserve special attention. For example,
target 11.3 on sustainable transport specifies “with special
attention to the needs of those in vulnerable situations,
women, children, persons with disabilities and older
persons”.

1.4 Who are those left behind?
1.4.1		 Defining and identifying those left behind
In order to make the imperative to leave no one behind
a reality on the ground, the first question to address is
who those left behind are. This question can itself be
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decomposed into sub-questions, reflecting the importance
of the spatial and temporal dimensions in development. A
first sub-question is who are those left behind now, and who
could they be in the future? A second sub-question is, where
do those left behind live? The former is critical to reflect
the dynamic nature of poverty, inequality and deprivation
(see 1.4.2 below) and the fact that the Agenda will span
the next fourteen years. It also reflects the dimension of
intergenerational equity.14 The latter is critical in order to
address the problem on the ground, as those left behind
may be different subsets of the population in different
places (e.g. in urban areas versus rural areas). In addition,
most if not all development interventions – from investment
in schools to water and electricity infrastructure to access
to finance – have an inherent spatial component to them.
As discussed above, one of the ways to identify those
left behind that has been widely used in the development
discourse and practice has been to focus on poverty, and
especially on income poverty.15
In recent decades, the notions of multi-dimensional
poverty and multiple deprivations have gained traction
both at the conceptual and practical levels, and are
frequently used to identify people, groups or communities
left behind. Both concepts respond to the need for more
comprehensive ways to identify those left behind in society,
beyond poverty income measures. Since 2010, the United
Nations Development Program (UNDP) has published the
Multidimensional Poverty Index (MPI), replacing the Human
Poverty Index popular since 1997. The MPI incorporates
ten weighted indicators that measure education, health and
standard of living.16 Other examples include: the Better Life
index produced by the OECD17; the Social Progress Index
produced by Social Progress Imperative18; and the Human
Opportunity Index (HOI), which was used for measuring
inequality of access to infrastructure across time in Latin
America.19 Such composite indexes have been used to
better understand the factors that affect well-being and
deprivation.
A methodological caveat that applies to composite indexes
in general relates to the multi-dimensionality of concepts

Box 1-2: Evolution of income poverty during the MDG period
The incidence of income poverty has considerably declined over the past couple of decades. Among emerging and developing economies,
in 2012 – the latest year with available data – the share of those in extreme poverty was just under 15 per cent of the total world population
(excluding advanced economies) Projections indicate that the global extreme poverty rate has fallen further, to 12 per cent, as of 2015. This
is down significantly from 47 per cent in 1990 and 25 per cent in 2005. Countries in Asia and the Pacific, notably China and India, have been
particularly effective in reducing poverty over the last couple of decades. Progress among African countries has been less pronounced, as
41 per cent of the population in sub-Saharan Africa still live in extreme poverty. In Western Asia, the extreme poverty rate is expected to
increase between 2011 and 2015.
Source: The Millennium Development Goals Report 2015, United Nations, New York, 2015.
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such as poverty and deprivation, which by extension applies
to concepts such as “those left behind” and “the furthest
behind”. If there is more than one relevant dimension, it
becomes a matter of convention or value judgment to define
who is “behind”. In addition, some indicators of well-being
or deprivation may not be considered so by some groups of
communities with different sets of values.20 However, from
a normative side, there is generally broad agreement that
people (or households) who do not have access to certain
rights, goods or services are “left behind”.21 Such sets of
“must haves” and the corresponding thresholds defining
deprivation are often enshrined in national law and practice.
Many of them are also inscribed in international law and
standards.22

progress in geographic information systems over the past
decades, have extended the realm of spatial analysis of
poverty. In particular, it has resulted in rapid growth in the
availability of so-called “multiple deprivation maps”, which
combine social, economic and environmental deprivation
indicators. Such maps are published by both Governments
and non-government actors. In both developed and
developing countries, they have been used as an instrument
for planning and management at different geographical
levels, from national to sub-national to municipality level to
local down to the housing block level.26 Yet, data availability
remains a critical issue. As highlighted in Agenda 2030,
critical data gaps remain with respect to monitoring the
SDGs, and this is more acute in developing countries.27

In practice, those “left behind” may be different groups in
different societies. For example, when considering nutrition,
many countries still face stunting as the most pressing
challenge; in other countries, obesity and its consequences
in relation to health, mobility, and well-being, is more
significant. Similarly, in education, future challenges in
developed countries seem different from what they were
a few decades ago. A recent OECD study shows that girls
outperform boys in reading in almost all of the study
countries. This gender gap is particularly large in some highperforming countries, where almost all underperformance
in reading is seen only among boys, demanding special
strategies to address this gap.23

1.4.2		 Dynamic versus static measures of inequality
and poverty
Because of the way they tend to be presented, many images
of poverty and inequality, for example “the bottom billion”,
“those furthest behind”, are easily interpreted in static
terms, implicitly conveying the idea of stable and clearly
identifiable groups within a population. This is reinforced
by the fact that the poverty headcount ratio is the most
common measure of poverty, and poverty is most widely
measured as a stock.28, 29

Statistics and data are increasingly available on individual
indicators of deprivation, even is data availability remains a
major challenge. This is reflected in the proliferation of tools,
instruments and processes that monitor outcomes in specific
areas of sustainable development.24 In addition, research has
also focused on examining the intersection between specific
dimensions of deprivation and other SDG areas.25

However, inequality and poverty are intrinsically dynamic.
Individuals or households move across the income
distribution and from one category to another, making the
groups of the population at risk of poverty bigger than the
stock of poor at any point in time. Shocks of various natures
affecting households (e.g. health, employment, food prices,
natural disasters) cause them to move in and out of poverty.
In some countries, temporary spells below the poverty line
are experienced by a broad cross-section of society.30

However, for operationalizing the notion of those left
behind or furthest behind, it is often the combination of
deprivations, in a spatial context, which matters. Advances
in the conceptualization of poverty, inequality and exclusion
as multidimensional phenomena, coupled with fast

Therefore, static analyses are not sufficient to address
inequality and poverty.31 Exposure to poverty and other types
of deprivation and capacity to exit poverty depend not only
on the nature of shocks affecting individuals or households,
but also on the initial position of households in terms of

Box 1-3: The Small Area Index of Multiple Deprivation in South Africa
The Small Area Index of Multiple Deprivation 2011 is the latest in a series of indices of multiple deprivation for South and Southern Africa
that have been developed using census data to describe multiple deprivation at sub municipality level. The original South African study
for 2001 was at ward level and was followed by a series of further refinements to develop a very small area or datazone level index for
a series of child focused indices and updates to 2007 at municipality level. Indices have also been produced for Namibia. The ward and
datazone level indices have been used in many ways by national and provincial government, including targeting areas for the take-up of
child support grant, prioritising wards for specific antipoverty interventions and in the case of the City of Johannesburg, as part of the
mechanism to target its indigence policy. Specific reports utilising the indices have been developed for various provinces and for the city
of Johannesburg.
Source: Noble, M., Zembe, W., Wright, G., Avenell, D., (2013) Multiple Deprivation and Income Poverty at Small Area Level in South Africa
in 2011 Cape Town: SASPRI.
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Box 1-4: Disaggregation in the SDG Global Indicator Framework
The concept of “no one left behind” implies that the agenda’s Goals and targets should be met for all nations and people and for all
segments of society. Ensuring that this commitment is translated into effective action requires data and analysis on the status of all groups
of the population, including the most vulnerable and difficult to reach. However, the disaggregated data needed to address all groups –
including children, youth, persons with disabilities, people living with HIV, older persons, indigenous peoples, refugees, internally displaced
persons and migrants – as specified in the 2030 Agenda, are sparse. In the context of the SDG global indicator framework, the Inter-agency
and Export Group on SDG Indicators has recommended that all indicators referring to targets that explicitly mention particular groups of
the population should be disaggregated for those groups. Moreover, SDG indicators will need to be disaggregated in a way that highlights
the challenges of the most vulnerable populations and provide an understanding of progress and implementation in sub-national and
local contexts, to ensure that no one is left behind. The list of global SDG indicators agreed by the UN Statistical Commission in March 2016
contains an overarching principle that requires that “Sustainable Development Goal indicators should be disaggregated, where relevant,
by income, sex, age, race, ethnicity, migratory status, disability and geographic location, or other characteristics, in accordance with the
Fundamental Principles of Official Statistics”.
Aggregated statistics often mask the situation for specific vulnerable groups. For example, while over 90 per cent of births in urban
areas are attended by skilled health personnel, the share is only 72 per cent for rural areas. Children from the poorest households are
nearly four times more likely to be out of school than their counterparts from the richest households. Work to identify data sources and
recommend improvements in data collection and integration of innovative data sources is underway. Substantive experts who are familiar
with the challenges in achieving specific SDG targets are involved in identifying the demand for disaggregated data, and data producers
are working to in identify ways to expand data availability, analysis and utilization to address all groups and geographical locations The
current proposed work stream of the IAEG-SDGs on data disaggregation will provide the overall direction for the work to be undertaken
by the national and international statistical systems, including by promoting a dialogue between data producers and data users on data
disaggregation needs and data and policy needs.
For some countries, there are also political and/or legal concerns in providing disaggregated data at the individual level in terms of
confidentiality, privacy and safety of the respondents. For example, some countries legally prohibit the collection of information on race
and religion, or sexual orientation, among other characteristics.
Source: UN Secretary-General’s Report on SDGs, Report of the IAEG-SDGs to the 47th Session of the UNSC, and contribution from UNEP
to the GSDR 2016.

endowments (assets and income) and entitlements (access
to goods; access to protection). Therefore, instruments to
protect against shocks, as well as instruments to improve
the circumstances of households such as opportunities
for employment, are both required, as are instruments
to support permanent exits from poverty and address
inequality.32 The necessity to consider differentiated
policies according to the transitory or permanent nature
of deprivations faced by individuals and households has
long been recognized in many fields. For example, policies
aiming to address unemployment have long distinguished
long-term unemployment from more transitory spells, and
Governments have put in place different instruments in this
regard.33
As mentioned above, the temporal dimension is also
intrinsically important, as the concept of sustainable
development fully integrates the needs and well-being of
future generations. In this context, understanding how
current strategies, policies and actions are likely to impact
future generations is critical.34

1.4.3 Reaching those left behind
Beyond identifying those left behind, reaching them through
delivery mechanisms (such as social services, basic

services, training programmes, etc.) necessitates general
administrative and institutional will and capacity, trained
personnel (e.g. community workers, social workers) as well
as specific administration, management and accountability
systems. Targeting has often been used in order to reach
specific groups of the population.
Targeting methods can be broadly categorized into:
direct individual/household assessment by an official
or a group of community members; targeting based on a
specified category such as age group or region; and selfselection targeting for programmes that are universal but
are designed in a way to encourage the target categories
to use the programme and discourage others to do so.
All methods have advantages and drawbacks (see Table
1.2). Usually, interventions use two or more methods of
targeting combined. Poor countries tend to use more selfselection and categorical targeting methods while less
poor countries use relatively more individual assessments.
The costs of targeting are associated to the costs of
collecting the information to identify the targeted group,
which are expected to increase with the precision of the
targeting; private costs of the beneficiaries, for example
transportation costs; incentive costs that may induce
people to change their behaviour to become part of the
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targeted group; the social costs of identifying households
as poor, which may cause social stigma; and political costs
of excluding others from the programme, such as the
middle class.35
In 2004, a comprehensive review of 122 case studies drawn
from 48 countries and published in academic journals in
the period from 1990 to 2002 assessed the effectiveness
of mechanisms used to target the poorest and most
vulnerable in interventions that included cash, near-cash

and food transfers, food and non-food subsidies, public
works for job creation and social funds. The study found
that different targeting methods showed a range of results
in terms of effectiveness in reaching the target groups.36
Another comprehensive review done by the World Bank in
2005 for electricity and water subsidies found that most of
the existing subsidies at the time were regressive, as the
combined effects of lower connection rates, lower take-up
given access, and lower consumption in the poorest groups
meant that the bulk of subsidies was reaching high and
middle-income groups.37

Table 1-2: Typology of existing methods to target those left behind
Description

Advantages

Limitations

Appropriate circumstances

Individual/household assessment
Means testing

Direct assessment of
• Potentially very
the eligibility of the
accurate
individual or household

• Requires high levels of literacy
and documentation
• Administratively demanding
• May induce work disincentives

• High administrative capacity
• Level of benefits justify
administrative costs

Proxy means
tests

Easily observed
characteristics are
used to give a score to
households, which is
compared to a cut-off
to determine eligibility

• Verifiable
• Less likely than
means test to
affect work effort

• May seem arbitrary
• Reasonably high administrative
capacity
• Requires literate and computertrained staff
• Stable situations
• May be inaccurate at household • Larger programme to maximize
level
return for fixed overhead
• Insensitive to fast changes in
welfare

Community
targeting

Independent
community members
decide who in the
community should
receive benefits

• Local knowledge
• Local definition of
need and welfare

• Local actors may have other
• Local communities are clearly
incentives besides good
defined and cohesive
targeting
• For programmes that include a
• May lower community authority
small portion of the population
or cohesion
• Temporary and low benefit
• May perpetuate patterns of
programmes
social exclusion
• Local definition of welfare may
make evaluation more difficult

Categorical targeting
Geographical
targeting

Eligibility determined
by the location of
residency

• Simple
• No labour
disincentive
• Unlikely to create
stigma
• Easy to combine
with other
methods

• Depend on accuracy of
information
• Performs poorly where
intended beneficiaries are not
spatially concentrated
• Can be politically controversial

• Considerable spatial variation
• Limited administrative capacity
• Delivery of intervention use
a fixed site such as school or
clinic

Demographic
targeting

Eligibility determined
by age, gender
or some other
demographic
characteristic

• Simple
• Often politically
popular
• Low stigma

• Inaccurate where demographic • Good register of demographic
characteristics poorly
characteristics•Low-cost
correlates with those left
targeting method required
behind

Intervention is open to
all but it is designed in
a way that take-up for
it will be much higher
among the intended
target group

• Administrative cost • May impose costs on the
likely low
recipients
• Unlike to
• Stigma may be considerable
induce labour
• May be difficult to deliver large
disincentives
benefit

Self-targeting

Source: Authors’ elaboration, based on Coady et al. (2004) and Komives et al. (2005).

• Low administrative capacity
• People move rapidly in and out
target group
• Behaviour separates intended
from non-intended beneficiaries
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1.5 Strategies for ensuring that no one is left
behind
Leaving no one behind will require, above all, understanding
and addressing the root causes of poverty, inequality, and
marginalization.38 As detailed in chapter 4, strategies
to leave no one behind will require a combination of
factors, including: legal, regulatory components; multiple
institutions intervening at various levels; and potentially
broader societal changes, e.g. in social norms. In particular,
the principle of ‘leaving no one behind’ can also have legal
implications.39
While leaving no one behind is a cross-cutting dimension of
the new Agenda, ultimately, reaching those left behind will
require specific strategies, whose nature may differ across
SDG areas. Some areas may lend themselves more easily
to strategies that focus on leaving no one behind as a core
objective. Empirical evidence from past decades can inform
on how concerns relating to inclusiveness can be reflected
in various strategies, and how existing strategies have
performed in this regard.

1.5.1		 Economy-wide growth strategies.
In the context of macro-economic (economy-wide) growth
strategies, poverty is often used as a proxy measure for those
left behind. As a result, a large volume of economic
literature has focused on the impacts of economic growth
on poverty. Debates among development practitioners on
how to achieve poverty eradication most efficiently have
existed for decades.40 While economic growth is generally
seen as a necessary ingredient for poverty eradication, the
precise channels through which growth translates into
poverty reduction, as well as the role that States, policies
and institutions can play in these mechanisms, have
remained fiercely contested.41, 42, 43
In terms of strategies for reducing income poverty, it
was popular at the end of the 20th century to contrast
macroeconomic pursuit of growth to increase the average
income of the population and so called “pro-poor” growth
strategies, which in addition to general growth also aim for
relatively faster growth of incomes of poorer households.
While the latter seem to embed the notion of leaving no one
behind, a concrete challenge is highlighted in the literature
in terms of how to identify when a strategy is really pro-poor,
or how to identify strategies that are “more pro-poor” than
others. Different indicators could be used and may provide
different answers.44 In addition, since the beginning of the
2000s, a general consensus has developed that inequality
can negatively affect growth.
There has been considerable debate regarding
effectiveness of different strategies. One part of
literature has interpreted the empirical evidence
showing that, in the medium- to long-run, most of
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variation in changes in poverty in a sample of developing
countries during the 1980s and 1990s can be attributed to
growth in average incomes rather than poverty-reducing
pattern of growth in relative incomes, suggesting that
broad-based growth policies should be central to the propoor growth agenda.45 Others have pointed that analysis of
the effectiveness of poverty reduction strategies should be
mindful of the differences in underlying structural economic
dynamics, not only across broad economic sectors (i.e.
agriculture, industry and services) but also within them46,
and of differences in integration of economies within global
markets.47 Lastly, the success of China in reducing poverty
during the past decades has highlighted the importance of
the State beyond its minimal Washington consensus role of
providing an “enabling environment”, including in that case
important efforts to invest in education and conducting
reforms that provided broad access to assets such as land,
and implementing a long-term forward-looking industrial
policy with a view to advancing industrialization and
structural transformation.48, 49
A key element for reaching the furthest behind is promoting
the shift of labour from low- to high-productivity and highwage activities.50 Others emphasise the importance of broadbased economic growth that is conducive to the generation
of decent jobs and stimulates the transition from informal
economies to formal economy and employment, with a
focus on small and medium enterprises.51 People’s living
standards depend on how they make a living. Hence, the
importance of agriculture for rural poor and of manufacturing
for urban poor52, and the need for strategies to eradicate
poverty to be mindful that the lives and livelihoods of rural
households in least developed and developing countries are
becoming gradually dissociated from agriculture as nonfarm opportunities have expanded.53

1.5.2		 Social protection systems54
Social protection systems are a fundamental component of
the way societies manage to leave no one behind. In the
most general sense, the idea of social protection “… captures
how members in societies support each other in times of
distress”.55 This includes in particular social insurance
systems, defined as contributory funds that people can
draw from under specific, pre-defined circumstances, such
as exclusion from the workforce due to unemployment
(unemployment benefits) and old age (pensions); and
social assistance measures, defined as transfers provided
to different groups of households or individuals in relation
to specific circumstances such as having children (child
benefits, maternity coverage) and disability (disability
allowances).
The majority of the people living in developing countries
have weak and incomplete government provided social
protection systems. The International Labor Organization
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reports that only 27 per cent of the global population have
access to comprehensive social security systems, whereas
73 per cent are covered partially or not at all.
Despite a large expansion of schemes, existing social
protection policies do not sufficiently address the income
security needs of children and families, particularly in lowand middle-income countries with large child populations.
Specific child and family benefit programmes rooted in
legislation exist in 108 countries, yet often cover only
small groups of the population. In 75 countries, no such
programmes are available at all.56 Worldwide, less than
40 per cent of women in employment are covered by law
under mandatory maternity cash benefit schemes; 57
per cent if voluntary coverage (mainly for women in selfemployment) is included. Due to ineffective enforcement
and implementation of the law in some regions, effective
coverage is even lower. An increasing number of countries
are using non-contributory maternity cash benefits as a
means to improve income security and access to maternal
and child health care for pregnant women and new
mothers, particularly for women living in poverty. However,
significant gaps remain.57
In many countries with high shares of informal employment,
pensions are accessible only to a minority. Under existing
laws and regulations, only 42 per cent of people of working
age today can expect to receive contributory or noncontributory social security pensions from contributory
schemes in the future, and effective coverage is likely to
be even lower. Many countries have recently made efforts
to expand the coverage of contributory pension schemes
and to establish non-contributory pensions to guarantee at
least basic income security guarantee in old age to all. With
rapid ageing of the population in many countries, pension
systems will face considerable pressure in the future.
More than 90 per cent of the population living in lowincome countries remains without any right to coverage

in health. Despite coverage, health care is frequently
neither available nor affordable, and access to needed
services can lead to poverty. Often, even people who are
legally covered experience limited health benefits, high
out-of-pocket payments and a lack of the health workers
needed to deliver services, or cannot access services due
to discrimination. Recently, the UN General Assembly
requested ILO, along with WHO and other UN agencies, to
give high priority to working jointly towards universal health
coverage, and towards the associated goal of establishing
social protection floors. In developed countries, according
to the OECD, health care quality is not able to keep pace
with the demands resulting from ageing population and
the growing number of people suffering from one or more
chronic diseases.58

1.5.3		 Area-based strategies
The idea that development strategies should be integrated
(i.e. combining a range of actions in different sectors)
and focus on well-defined geographical areas has a long
history in development practice, from integrated rural
development projects in the 1970s,59 to the Millennium
Villages Project, to slum upgrading and urban rehabilitation
programmes. At the basis for such interventions is the
recognition that the place where people live is often
an overwhelming determinant of the outcomes they
achieve and opportunities they are offered, in areas as
diverse as access to shelter and basic services, access to
education, health, transport, and jobs. Strategies used in
this context tend to emphasize a comprehensive range of
intervention, covering sectors as diverse as shelter, water
and sanitation, electricity, infrastructure, and in the case of
rural programmes agriculture and land management. The
success of these interventions has been very variable.60, 61
For example, in slum upgrading programmes across the
world, it has been a recurrent feature that programmes
tended to focus on physical aspects, while not necessarily
taking proper account of economic and social aspects, for

Box 1-5: Selected recent figures on the reach of social protection systems:
• Only 27 per cent of the global population enjoy access to comprehensive social security systems, whereas 73 per cent are covered
partially or not at all.
• Worldwide, 2.3 per cent of GDP is allocated to public social protection expenditure ensuring income security during working age;
regionally, levels vary widely, ranging from 0.5 per cent in Africa to 5.9 per cent in Western Europe.
• On average, governments allocate 0.4 per cent of GDP to child and family benefits, ranging from 2.2 per cent in Western Europe to 0.2
per cent in Africa, and in Asia and the Pacific.
• 48 per cent of all people over pensionable age do not receive a pension.
• More than 90 per cent of the population living in low-income countries remains without any right to coverage in health. Globally, about
39 per cent of the population is lacking such coverage.
Source: ILO World Social Protection Report 2014/2015.
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Box 1-6: Social protection floors
SDG target 1.3 commits to “Implement nationally appropriate social protection systems and measures for all, including floors, and by 2030
achieve substantial coverage of the poor and the vulnerable”. ILO Recommendation No. 202 sets out that member States should establish
and maintain national social protection floors as a nationally defined set of basic social security guarantees which secure protection
aimed at preventing or alleviating poverty, vulnerability and social exclusion (ILO, 2012a). These guarantees should ensure at a minimum
that, over the life cycle, all in need have access to at least essential health care and basic income security. These together ensure effective
access to essential goods and services defined as necessary at the national level. More specifically, national social protection floors should
comprise at least the following four social security guarantees, as defined at the national level:
(a) access to essential health care, including maternity care;
(b) basic income security for children, providing access to nutrition, education, care and any other necessary goods and services;
(c) basic income security for persons in active age who are unable to earn sufficient income, in particular in cases of sickness,
unemployment, maternity and disability; and
(d) basic income security for older persons.
Such guarantees should be provided to all residents and all children, as defined in national laws and regulations, and subject to existing
international obligations. Recommendation No. 202 also states that basic social security guarantees should be established by law.
National laws and regulations should specify the range, qualifying conditions and levels of the benefits giving effect to these guarantees,
and provide for effective and accessible complaint and appeal procedures.
Source: ILO, World Social Protection Report 2014/2015, p. 162.

example resulting in forced resettlement or not taking into
account jobs that are available around slums but not close
to resettlement areas.62 As another example, the impacts
of the Millennium Villages Project have been discussed
among development practitioners, with a range of opinion
regarding its effectiveness.63, 64

1.5.4 Sectoral strategies
Many if not most development interventions ultimately
focus on sectors or sub-sectors. Therefore, evaluating how
such strategies aim to reach those left behind and succeed
in doing so in practice is a critical first step to understand
the challenges of implementing the 2030 Agenda. This
section presents some of the key points that emerge from
an investigation of existing scientific evidence on strategies
used in a sample of sectors. Table 1-3 provide examples
of strategies commonly used in some SDG areas and the
extent to which they have been found to reach those left
behind, based on existing literature. The full references
on which the table is based can be found in Annex to this
chapter. Clearly, it would be important to conduct similar
investigations for other sectors, including: agriculture,
rural development; industry and manufacturing; trade;
information and communication technology; infrastructure
development; energy; and transport.
It could be expected that evidence is available on the
degree to which interventions in various sectors impact
the poor, given that, at least since the adoption of the
MDGs, the notion of “pro-poor” development strategies has
been prevalent. As a consequence, the frameworks used

for evaluation of the impacts and effectiveness of such
strategies have increasingly tended to incorporate poverty
as one of the criteria by which strategies are assessed.
In practice, the limited review of the literature undertaken
for this chapter seems to suggest that evaluations at the
“meta” level (e.g. multi-projects, multi-country studies
that systematically analyse the impacts of interventions in
a comparable methodological framework) are quite rare.
Such studies can be found for some sectors in scientific
journals65 and in reports produced by evaluation units of
development institutions.66 However, and pending more
detailed investigation, they do not seem to exist for all
relevant SDG areas and sub-areas. It also seems clear that
even when such evaluations exist, they tend to use different
criteria for measuring those left behind and for assessing
the effectiveness of interventions in reaching them.
In some SDG areas, commonly used development objectives
and interventions have the notion of leaving no one behind at
their core. For example, providing universal access to water,
sanitation, electricity, clean cooking fuels, child protection
services, education and health are by definition objectives
that focus on those who are ‘left behind’ with respect to
those services. For example, universal access to primary
education without discrimination has been at the forefront
of international and national efforts.67
As a cross-cutting issue and now as a stand-alone SDG,
gender equality is one of the main objectives in ensuring
that no one is left behind, since women and girls around
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the world are often excluded. Even though gender equality
is already embodied as an objective in many policy
interventions, targeted efforts are often needed to ensure
the inclusion of the furthest behind, for example by ensuring
the security of girls and women in education institutions
and on the journey to and from school, in particular during
conflict and crises.68
Health is also a good example of an area where reaching
the furthest behind has been on the forefront of national
and international policy discussion. At the national level,
the imperative to leave no one behind in this area is
epitomized in discussions on universal health coverage,
which have matured in many countries over the past two
decades. In addition to universal interventions and access
provision, broad but targeted schemes, such as conditional
cash transfer programmes aiming at tackling multiple
deprivations simultaneously, by definition aim at ensuring
that no one is left behind.
In other sectors, the alignment between strategies
commonly used and “leaving no one behind” may be less
natural. For example, payment for ecosystem services (PES)
schemes, which have become a common tool for ecosystem
management, do not generally have poverty alleviation as
their primary objective, even though some of them have
been found to benefit poor and marginalized communities.
Indeed, it has been argued made that PES schemes may
benefit the poor more when they are targeted on protecting
the environment rather than on serving as a mechanism for
poverty reduction.69 In agriculture, there has been a focus
on the need to incorporate small-holder agriculture in policy
frameworks and development interventions, by providing
them with access to markets, to certification schemes,
helping them to address non-tariff barriers, etc. The need
to ensure that the legal and regulatory framework and
the support system for agriculture that are put in place do
not discriminate against smallholders is also increasingly
recognized.70
Even though sectoral strategies may be well aligned
with the objective of leaving no one behind, they may still
require concerted efforts in order to reach the furthest
behind. For example, despite efforts made in the field of
child protection to understand the magnitude, causes and
consequences of sexual, physical and emotional violence
in childhood, without additional targeted interventions to
prevent and respond to such violence, victims will continue
to be at increased risk of abuse, further compounding poor
health and education outcomes and significantly impacting
their productivity as adults, continuing the cycle of being
“left behind”.71 Similarly, despite efforts made to provide
free access to education, without additional targeted
interventions disadvantaged groups such as children and
youth with disabilities will continue to be less likely to start
school or attend school and complete schooling than other

children.72 While facilitating access to safe drinking water
in urban areas with existing infrastructure might be done
with subsidies to facilitate connections to the network at
affordable cost,73 individuals living in remote rural areas
may not be reached by such efforts without targeted
efforts to widen the network or to provide alternative water
sources. Health provides clear-cut examples of an area
where strategies that focus on reaching those furthest
behind may sometimes be the “best” strategies from a pure
efficiency sense.74
On the one hand, interventions that aim at reaching the
furthest behind first (e.g. marginalized groups and areas
characterized by intensive disadvantage) may accelerate
overall progress towards sustainable development.
Interventions in health, access to water and sanitation
and others focusing on access to basic services, have
consistently been found to have extremely high social
return on investment, with multiple benefits for health,
household income, education and labor productivity.75 And
such interventions often make sense from a narrow cost
standpoint. For example, as shown by the Global Energy
Assessment, the cost of universal access to modern energy
is one or two orders of magnitude lower than the cost of the
transformations in energy systems that will be needed to
keep climate change under control.76
On the other hand, in some sectors reaching those furthest
behind may be perceived as involving a trade-off with
economic efficiency based on a utilitarian approach. For
example, considering the hypothetical case of a health
policy that has to allocate resources to different treatments,
a utilitarian approach could allocate resources so that
the average life expectancy of the whole society would
increase the most. An approach that aims to leave no one
behind may put more weight on the fact that rich and poor
are affected by different types of diseases and may result
in an allocation that maximizes the gain in life expectancy
for each group. In other cases, the cost of reaching those
furthest behind may be high, creating a trade-off between
helping a larger number of poor or near-poor or fewer
extreme poor.
From the evidence reviewed for this chapter (see Annex
for details), it seems clear that in at least some areas of
the SDGs, commonly used development interventions may
have to be reassessed through the lens of reaching those
left behind, and that in some cases, strategies that achieve
this objective would not be the ones that are used today.
The important point here seems to be the need for explicit
recognition of the value that societies put on leaving no one
behind, as this has a clear impact on the way alternative
development strategies are compared and selected. In
practice, this approach requires identifying the relevant
groups of interest for policy (including those “left behind”
according to agreed criteria), identifying which factors affect
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Table 1-3: Examples of commonly used strategies and how they are aligned with ‘leaving no one behind’
Topic
Nutrition

Commonly used strategies
• Promotion of breastfeeding and nutrition
for pregnant/breastfeeding women and
adolescent girls
• Promotion of complementary feeding
with or without provision of food
supplements

Alignment with ‘leaving no one behind’
Interventions are usually delivered as
universal programmes targeting pregnant and
lactating women, adolescent girls, infants and
young children.

• Micronutrient interventions
• General supportive strategies to family
and community nutrition
• Reduction of disease burden.
Health

• Provision of primary health care
• Prioritizing interventions at younger ages
• Lowering the price of medicines
• Diseases specific international action
programmes

Examples of strategies that aim to ‘reach
the furthest behind’
Nutrition interventions that focus on the
furthest behind, such as the therapeutic
feeding for children suffering from severe
acute malnutrition, are particularly effective
when compared with other strategies.
However, because stunting is difficult to
reverse after 36 months of age, in some
contexts, universal programmes before
that critical age have been proven more
successful than targeted interventions later
in life.

Universal health coverage attempts to
Some programmes of universal care are
guarantee comprehensive health coverage for focused on reaching the furthest behind
the entire population.
first. Examples include prioritizing areas
with the highest social deprivation when
The need for efforts to combat “orphan
diseases” such as neglected tropical diseases building health centers, obligatory service
has been on the policy agenda for a long time. in underserved areas for health care
professionals, or providing specialized
insurance schemes for those otherwise
excluded.

Conditional • Cash transfers given to poor groups
CCTs are usually provided to poor families,
cash
of the population on the condition of
aiming at enhancing the lives of both the
participation in schooling, natal care, and parents by alleviating poverty but also
transfers
vaccination schemes
increasing the human capital of the children.
(CCTs)

Some schemes include unconditional cash
transfers to the poorest families, others
give additional support to youth that stay
in school, tackling drop outs. Schemes can
also be designed to target only marginalized
groups, e.g. indigenous peoples.

Payments • Schemes that compensate people
for
or communities to manage an
ecosystem
environmental resource or service
services
according to certain requirements. PES
(PES)
schemes are commonly used in areas
related to climate change mitigation,
watershed services and biodiversity
conservation.

The primary focus is on maintaining or
restoring ecosystem services, not on poverty
alleviation. However, schemes can benefit
poor community managing ecosystems.
Efforts to study the links between link PES
and poverty reduction have developed in the
past 20 years.

The precise design of the PES influences
the distribution of payments across
participating and non-participating groups.
Hence, PES can be more or less focused
on those furthest behind, depending on the
case.

Access to
shelter

• Ownership and rental subsidy
programmes

Traditional interventions in housing markets,
both through direct provision of housing units
and through subsidies, have not often reached
the poorest.

The impact of interventions focused on
slum dwellers depends on the design and
implementation.

• Slum upgrading programmes, including a
comprehensive range of basic services in
addition to shelter.

Traditional housing finance interventions
aiming at increasing the depth of housing
finance have not reached the poorest.

• Reform of housing finance systems,
including primary and secondary
mortgage markets and rental markets.

Slums upgrading programmes clearly focus
on those left behind, but have not kept pace
with the rapid increase in the number of slum
dwellers in past decades globally.

• Direct provision of housing units (public
sector)

• Municipal finance
• Urban planning and regulation
Access to
drinking
water and
sanitation

• Restoration and protection of waterrelated ecosystems that underpin the
provision of freshwater supplies
• Extension of networks to provide
universal coverage of drinking water
services
• Water tariffs and associated subsidies
(consumption, direct, connection
subsidies)

The introduction of micro-finance
for housing was an attempt to reach
communities that did not have access to
traditional banking services.

Homelessness is still an issue in developed
and developing countries alike.
Strategies that aim to provide universal
access to safe drinking water are directly
geared to leaving no one behind. However,
extension of networks usually does not reach
those furthest behind first. Many countries
have met the MDG target relating to drinking
water; yet, many still do not have access to an
improved drinking water source.
Water subsidies have often been found to
be regressive; they do not reach those not
connected to the network.

In countries where the majority of the
population has physical access, strategies
to facilitate affordability of water become
the main channel to reach those furthest
behind. To the extent that those furthest
behind live farthest from areas already
served, strategies to extend water
provisions may not spontaneously reach
the furthest behind first. Doing so requires
a deliberate prioritization of the most
underserved areas and groups.
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Table 1-3: (continued)
Topic

Commonly used strategies

Alignment with “leaving no one behind”

Persons
• Anti-discriminatory laws and regulations Strategies aiming towards inclusion of
with
persons with disabilities are by design aiming
• Quotas for persons with disabilities
disabilities
at leaving no one behind.
• Incentives for employers (tax credits,
support for accommodation or workplace
modifications)
• Special supported employment, training
programmes, and microfinance for selfemployment
• Increasing accessibility of public spaces

Education

• Free access to primary and secondary
education

Evidence-based policies and strategies
to address exclusion in education include
• Increasing demand for education through elimination of cost barriers through, for
initiatives such as cash transfers, school example, cash transfer programmes;
provision of school meals/nutrition and health
feeding programmes and take-home
services; learning and teaching materials
rations
and transport services; second chance/re• Increasing the supply of schools and
entry programmes; inclusive school facilities;
classrooms, investing in teachers’ quality
teacher training on inclusive education; and
and incentives
language policies to address exclusion.
• Investing in health and infrastructure

Examples of strategies that aim to ‘reach
the furthest behind’
Targeted interventions can be used to reach
those not otherwise included in broad-based
programmes for supporting persons with
disabilities. Examples include specialized
services for children with disabilities
in courts to facilitate access to justice;
ensuring that educational materials on
HIV/AIDS for youth are made in accessible
formats such as videos with sign language;
and providing additional unconditional cashtransfers to children with disabilities within
conditional cash transfer programmes.
Education strategies and policies have
encompassed measures aiming to reach
groups at a special disadvantage, investing
additional resources in school districts
located in disadvantaged neighbourhoods.
Countries have adopted different strategies
to enhance school enrolment of children
with disabilities.

Source: Authors’ elaboration. For full references, see Annex 1.

the outcomes in each group, and allocating resources in a
way that explicitly considers the outcomes of each group.

1.6 Conclusion – considerations for decisionmakers
This chapter aimed to provide a reference frame for exploring
the implications of the principle of “leaving no one behind”
for the operationalization of the SDGs from a science-policy
perspective. The chapter provided a limited review of how
scientific evidence can inform decision-makers on three
critical questions. First, it reviewed some of the concepts
and methods used to identify those left behind in practice.
Second, it pointed to existing reviews of the effectiveness of
development interventions in targeting and reaching those
left behind. Finally, it highlighted examples of development
strategies used in various areas of sustainable development
and what evidence tells us about their effectiveness in
leaving no one behind, based on existing scientific reviews.
Many goals and targets across the 17 SDGs explicitly refer
to specific objectives and actions that directly relate to
leaving no one behind, as well as groups (of countries or
people) that should be the object of sustained attention in
this regard. In particular, such references are very frequent
under goals that were within the scope of the Millennium
Development Goals (MDGs), including poverty, gender,
education and health, and means of implementation. In

those areas, considerations of inclusiveness in a broad sense
have long been part of the main development discourse and
practice, and actions and policies to address this dimension
have become part of the standard development apparatus.
Specific actions are also highlighted under other goals. For
some goal areas though, specific measures to ensure that
no one is left behind are not always fully specified in the
associated targets.
Many criteria can be used to identify those left behind,
whether within a country or across countries. In addition
to the reference to certain groups (e.g., women, indigenous
peoples, persons with disabilities, the youth, and others)
and deprivation indicators focused on single areas or
sectors, many indices of multiple deprivation exist,
which incorporate social, economic and environmental
dimensions. For example, multiple deprivation maps based
on composite indicators have been used as an instrument of
planning and management at different geographical levels,
both in developed and developing countries. In practice,
those “left behind” with respect to a particular dimension of
the Agenda may be different groups in different societies.
Further efforts to produce disaggregated data have been
underlined as a critical step towards better identifying
those left behind.
A variety of targeting methods have been used to reach those
left behind. All need underlying data to be implemented,
as well as administrative capacity in various institutions.
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Available evaluations from different SDG areas all suggest
that there are significant practical challenges in effectively
reaching those left behind.
The chapter provides examples of strategies commonly
used in some SDG areas and the extent to which they have
been found to reach those left behind, based on existing
literature. In many SDG areas, inclusive development
strategies are the commonly accepted paradigm. Examples
include drinking water, electricity and other basic services,
where ensuring universal access is often an overarching
objective. However, whether strategies succeed in reaching
those left behind depend on many factors, from countryspecific circumstances to their design, targeting methods
and practical implementation. Among the examples of
interventions explored in this chapter, those that are based
on reaching the furthest behind first include: nutrition,
where the core target of interventions in developing
countries is those suffering the most from stunting; areabased interventions targeting the poorest locations; and
strategies to provide shelter for homeless people. Clearly,
it would be important to conduct similar investigations for
other sectors, including: agriculture, rural development;
industry and manufacturing; trade; information and
communication technology; infrastructure development;
energy; and transport.
Based on the limited evidence reviewed in the report, in
many areas of the new Agenda, factoring in the imperative
to leave no one behind in sustainable development
interventions may not present insurmountable difficulties.
Undertaking to systematically reach the furthest behind
first may in some cases require a more significant departure
from presently used strategies. Achieving success in this
area is likely to require attention at three levels. First, better
taking into account the interests of those left behind will
require assessing the way in which strategies and policies
are designed. This in turn may require the incorporation
of enhanced understanding of the dynamics of poverty,
inequality, marginalization, discrimination and vulnerability
in a country- and place-specific context. This should also

17

involve ways to give more voice to deprived or marginalized
groups in policy discussion and decision-making. The
institutional dimension is clearly crucial in this, as argued
in Chapter 4. Second, there will be a need to review, and
possibly update, ways in which strategies are executed,
with particular efforts made to reach the furthest behind,
addressing gaps in administrative capacity and data to
improve the targeting of programmes and addressing other
obstacles that prevent progress. Third, at the highest level
of decision-making in Government, taking the new Agenda
at its word will require a consideration of how social
objectives are balanced with other objectives, such as shortterm economic efficiency. Ultimately, the priority given to
those furthest behind will be reflected in the allocation of
resources, both from the public and the private sectors.
Given the overarching importance of the concept of leaving
no one behind in the 2030 Agenda, in going forward, it will
be critical to systematically collect scientific evidence on
how existing development strategies do indeed reach the
furthest behind. A first step could be an inventory of existing
meta-studies that attempt to review the effectiveness
of development interventions in different SDG areas in
reaching those left behind. Evaluations in different SDG
areas use different criteria for defining and measuring
those left behind or furthest behind and for assessing the
effectiveness of interventions in reaching them. It could
be worth assessing the costs and benefits of investing in
more comparable frameworks for evaluating development
interventions across the SDGs. This would likely be a
significant undertaking in terms of methodology and costs.
The reward might be a better grasp across the whole
Agenda on how strategies put in place do indeed reach the
furthest behind.
Other chapters of the report provide additional insights
on aspects introduced in this chapter. Chapter 2 examines
the links among resilience, infrastructure and inequality.
Chapter 3 reviews technologies for the SDGs, with an
emphasis on technologies for those left behind. Chapter 4
discusses inclusive institutions for the SDGs.
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2

CHAPTER

THE INFRASTRUCTURE
– INEQUALITY –
RESILIENCE NEXUS

The 2030 Agenda attributes crucial importance to the interlinkages and integrated nature of the SDGs.
Goals and targets are interlinked and their formulation highlights the connections between them.
Drawing from the work of the scientific community, this chapter examines the nexus between three
specific areas that are explicitly interlinked in the Agenda: infrastructure, inequality and resilience (see
Box 2 1). Better understanding of that nexus is important because it addresses critical commitments of
the 2030 Agenda. First, the pledge that no one will be left behind, which as discussed in the previous
chapter; second, the promise to take bold and transformative steps needed to shift the world onto a
sustainable and resilient path; and third, the commitment to adopt policies to increase the quality and
resilience of infrastructure.
This chapter aims to highlight the main channels of interconnection among these three areas and to
synthesize the results of scientific analyses of the synergies and trade-offs among them. The chapter
continues the nexus approach adopted in the previous two editions to the Report, highlighting the need
for integrated approaches to sustainable development by showing how actions in one area of the SDGs
can affect other areas. The chapter aims to promote the science-policy interface by bringing to the
attention of policymakers how key interlinkages are analysed by scientific community, while providing
the scientific community with some key policy questions and highlighting areas that may need further
research.
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Infrastructure is one of the areas that are generally
considered as a public good, and as such, its provision or
regulation is usually the responsibility of governments.1
The consideration of the nexus provides policy-relevant
information that can assist policymakers to further
develop infrastructure while reducing inequality and
increasing resilience. It can also strengthen the capacity of
policymakers and practitioners to approach development in
an integrated way, by providing concrete examples.
The following observations further underline the importance
of the nexus:
•

There are large disparities in access to infrastructure:
Worldwide, over 1.1 billion people still have no access
to electricity.2 663 million people lack access to clean
water, and 2.4 billion do not have adequate sanitation.3
About one third of the world’s population is not served
by all-weather roads.4

•

Closing those disparities would require large
investments: The global infrastructure gap is estimated
to amount to $1-1.5 trillion annually in developing
countries.5

•

Investment in infrastructure should be mindful of its long
lasting effects: Estimated useful life of infrastructure
ranges from 20 years for roads to over 100 years for
concrete bridges, sewer and water structures.6

•

The need to make infrastructure resilient to disasters:
Since 2010, disasters caused by natural hazards have
accounted for over US$ 900 billion in economic damage,
mostly in terms of damage to infrastructure.7

Extensive bodies of literature have focused on each of the
three areas of the nexus. For example, infrastructure has
received significant attention in development circles, due
to its perceived critical role in spurring economic growth
and development. Yet, scientists focusing on each of those
distinct fields, typically hail from different communities,
making links between the three areas less commonly
studied than any of the three areas taken in isolation.
This chapter was prepared based on a broad call for inputs,
reaching out to scientists and experts who have published
in peer-reviewed journals on topics related to the nexus,
as well as other experts within and outside of the United
Nations System. Scientists were invited to contribute to the
chapter by identifying and describing interlinkages between
infrastructure, inequality and resilience, identifying
synergies, trade-offs and constraints, and providing
evidence of the empirical strength of the interconnections.
This was complemented by the analysis of scientific articles
related to the nexus. Clearly, the analysis is not exhaustive
but serves to highlight the broad range of research and
scientific perspectives that exist in relation to the nexus.

The methodology used is described in Annex 2.
Given that the nexus is comprised of three broad areas that
may be defined differently by various scientific disciplines,
this chapter adopts the working definitions listed in Table 2-1.
As discussed in Chapter 1, inequality is characterized by
discrimination and the disparity in opportunities or outcomes
between people or groups of peoples. Similar to poverty,
inequality is multidimensional, including dimensions such
as education, culture, health, nutrition, security, power,
social inclusion, income, consumption and assets.8
Infrastructure, in the broader sense, is a means to fulfill a
human need.9 It is composed of basic assets and objects that,
in the aggregate, are deemed essential for the functioning
of society and the economy. The scope of infrastructure
considered in this chapter comprises basic services
such as water, sanitation and energy, and connectivity
infrastructure, including roads, transport systems, and
information and communication technologies.10
Resilience is an attribute of such complex systems as
ecosystems, people’s livelihoods, cities and infrastructure,
and is usually defined as the ability of a system to adapt to
a shock and maintain its core functions.11 In this chapter,
the focus is on the resilience of people as characterized by
their ability to adapt to economic, social and environmental
shocks so they could continue to lead the life that they have
reason to value.
The interlinkages within the nexus indicate how a change
in one area affects, and is affected by, other areas.
Interlinkages can result in synergies when an improvement
in one area results in an improvement in another area. For
example, improvements in the quality of rural roads may
increase access of poorer households to markets and job
opportunities, which may reduce income inequality and
increase resilience.
On the other hand, interlinkages can result in trade-offs
when an improvement in one area results in a decline in
another area. For example, improvement in the quality of
rural roads could create incentives for the specialization
of agricultural households in a particular crop, which
would reduce the diversity of their livelihoods and, in
turn, their resilience to shocks. It may also be possible
that households that are already better-off would benefit
the most from the improvement in the roads given their
initial advantage in terms of stock of capital, which could
contribute to increase inequality.
As illustrated by these examples, interlinkages in the
nexus are complex and conditional to existing levels of
infrastructure, inequality and resilience. This chapter
highlights some of the key interlinkages based on evidence
from science.
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Table 2-1: Working definitions
Inequality

Infrastructure

Resilience

The disparity in opportunities or outcomes
between people or groups of peoples

Basic assets and objects that are
considered essential for the functioning of
the society and economy

Ability of people to withstand and adapt to
economic, social or environmental shocks
so they can continue to lead the life they
have reason to value

Source: Authors.

Box 2-1: Infrastructure, inequality and resilience nexus in the 2030 Agenda
The areas of infrastructure, inequality and resilience are individually addressed in many goals and targets of the SDGs. The interlinkages
between these areas are explicitly highlighted in 15 SDG targets. The majority of those targets are related to providing universal access
to infrastructure to reduce inequality (e.g. drinking water, sanitation, modern energy services, ICT and Internet, housing, and transport).
Another two targets link resilience to infrastructure (developing resilient infrastructure – target 9.1) and to inequality (building resilience
of the poor – target 1.5). Finally, the interlinkage of the three areas of the nexus is highlighted in three targets: facilitate sustainable and
resilient infrastructure in developing countries through enhanced financial, technological and technical support to African countries,
LDCs, LLDCs and SIDS (9.a); support LDCs in building sustainable and resilient buildings (11.c); and increasing the number of cities that
implement integrated policies towards inclusion and resilience to disasters (11.b).

Figure A. SDG targets directly related to the nexus

SDG targets
Build the resilience of the poor (1.5)

(1.5)

LDCs (2.a)

Invest in rural infrastructure, particularly in LDCs (2.a)

usive (4.a)

Build and upgrade education facilities that are inclusive (4.a)

k through

Recognize the value of unpaid care and domestic work through
provision of public services and infrastructure policies (5.4)

e drinking
all (6.1)

Universal and equitable access to safe and aﬀordable drinking
water for all (6.1)

Areas of the
Nexus
Develop
Infrastructure

Adequate and equitable sanitation and hygiene for all (6.2)
Universal access to aﬀordable, reliable and modern energy
services (7.1)
Infrastructure for modern and sustainable energy services for all
in developing countries, in particular LDCs, SIDS and LLDCs (7.b)

cture (9.1)

Develop resilient infrastructure (9.1)

countries
al support
SIDS (9.a)

Sustainable and resilient infrastructure in developing countries
through enhanced ﬁnancial, technological and technical support
to African countries, LDCs, LLDCs and SIDS (9.a)

Reduce Inequality

Access to ICT and strive to provide universal and aﬀordable access
to the Internet in LDCs (9.c)
Access for all to adequate, safe and aﬀordable housing and basic
services and upgrade slums (11.1)

transport
(11.2)

Access to safe, aﬀordable, accessible and sustainable transport
systems for all (11.2)

(11.c)

Support LDCs in building sustainable and resilient buildings (11.c)
Cities implementing integrated policies towards inclusion and
resilience to disasters (11.b)
Source: Authors.
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Key interlinkages

Consultation with experts and the review of scientific
Calibri
11 pt
leading
13the
ptelements
literature haveFont
identified
several
links
between
of the infrastructure, inequality and resilience nexus, which
for simplification were grouped in the key interlinkages
presented in Figure 2-1. The Figure was designed with a
view to breaking down the various causal links that exist
between the three areas under consideration (represented
by the boxes). The arrows between boxes indicate the
interlinkages; the nature of the links is indicated in the text
near the arrow. For example, one arrow links infrastructure

to inequality and indicates that provision of basic services
affects inequality. The sizes of the arrows indicate the relative
amount of illustrative research focusing on a particular
linkage, based on the inputs by contributing experts and
meta-review conducted in preparation for the chapter. The
links presented were selected by clustering the information
provided by experts into logical relationships. Given the
complexity of the nexus, the map is only illustrative and is
not intended to include all the relevant links.
The interlinkages identified by experts and described in
Figure 2-1 can be summarized as follows:

Figure 2-1: Evidence map of the infrastructure – inequality – resilience nexus
Balance of political power aﬀects
government’s investment decisions on
infrastructure

Inequality

Provision of
basic services
aﬀects inequality
Change in
productivity
aﬀects inequality

…aﬀect
inequality

Inequality of
opportunity and
discrimination aﬀects
social norms,
interactions and
networks, which
aﬀects resilience

Infrastructure
Access to goods,
services and job
opportunities ….
…aﬀect
resilience
Resilience of
infrastructure
aﬀects people’s
resilience
Resilience

Source: Authors elaborations based on inputs by experts and literature review.
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Infrastructure affects inequality of outcomes and
opportunities through three main channels. First,
infrastructure that provides basic services such as water,
sanitation and electricity may affect inequality depending on
the quality, design, coverage, accessibility and distribution
of that infrastructure. Infrastructure such as irrigation,
electricity, ICT, and roads increase productivity and reduce
trade costs, which affects the structural dynamics of the
economy, including levels of income and distribution of jobs,
and may have an effect on inequality. The third channel is
through connectivity infrastructure such as roads and ICT,
which affects the access of people to goods, services and job
opportunities, and therefore may have an effect on inequality.
On the other direction of the interlinkage, inequality of
outcomes affects infrastructure through its effect on the
balance of political power and, consequently, government
decisions and the involvement of private companies on the
provision of basic services, including infrastructure.
Infrastructure affects resilience through its effect on
access of people to goods, services and job opportunities,
which have an effect on the ability of people to adapt to
shocks. The quality, design, distribution, interrelation and
operation of infrastructure also affect the resilience of
the infrastructure itself, which has an effect of people’s
resilience to economic, social and environmental shocks.
Inequality of opportunity and discrimination affect resilience
through their impacts on social norms, interactions and
networks, which have an effect on the ability of people to
adapt to shocks.
Two potential links in the nexus seem not to have received
much attention from the contributing experts and literature
reviewed. They are the links from resilience to inequality
and to infrastructure.12 Further research is required to
uncover the reasons for that gap, but a possible cause
may include the fact that there is still an ongoing debate
on the ways to measure resilience, which has been noted
by many experts and is reflected in the sizeable number of
publications dedicated to that the topic.13

2.1.1 Infrastructure and inequality
Contributing experts noted numerous studies related to
understanding the interlinkages from infrastructure to
inequality. Table 2-2 further details these interlinkages,
with contributions from experts of examples, illustrative
research and suggested areas for further research.14
Infrastructure has historically been considered key to
economic growth and development,15 but research on the
link between infrastructure and inequality has shown a more
nuanced story.16 Econometric studies at the aggregate level
have found that infrastructure development has positive
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effects reducing poverty17 and income inequality.18 However,
the impacts of infrastructure on income inequality may
differ based on the type of infrastructure and the income
category into consideration.19 The mechanisms through
which these effects operate remain relatively unexplored
through econometric techniques.20
Microeconomic studies that evaluate the impact of
particular infrastructure interventions have found that
physical infrastructure in roads and communications
facilitates spatial access and information flows, raising
labour mobility, advancing rural non-farm economies,
and reducing the incidence of poverty in some geographic
areas.21 Other empirical studies have found that improved
access to infrastructure services can raise the income of
the poor through its impact on human capital, specifically
education and health outcomes, and that public
infrastructure provides a boost for local community and
market development.22
Table 2-3 summarizes the potential impact of infrastructure
in various development areas as found in the literature,
looking at the relation between infrastructure and areas
related to the SDGs. The magnitude of the effectiveness
is given as large (+++/---), moderate (++/--), small (+/-)
or neutral (0).23 Infrastructure is found to reduce income
poverty and to affect non-income aspects of poverty,
contributing to improvements in health (SDG 3), nutrition
(SDG 2), education (SDG 4), and women empowerment
(SDG 5).24 The magnitude and direction of the effect of
infrastructure on income inequality depends, as mentioned
above, on such factors as the type of infrastructure.
Clearly, such analysis includes a large dose of arbitrary
judgment but it serves to illustrate the complex nature of
the impact of infrastructure on the distribution of outcomes
and opportunities. In summary, the table shows that in
general there is a positive effect of the quantity and quality
of infrastructure on the level of attainment in different areas
of development, but the effects on inequality, illustrated by
the effects on income inequality, are not always positive.
They depend on several factors such as the initial level
of inequality of opportunities and outcome that affect the
extent to which people benefit from the improvements in
infrastructure
Many studies have also assessed the impact of infrastructure
on inequality through the effects of the former in increasing
productivity and reducing trade costs, which affects the
structure of the economy and the levels of income and
distribution of jobs. A considerable share of that research
focuses on the rural context. In general, development
of infrastructure improves agricultural productivity and
reduces rural poverty. For example, research in China,
India, Philippines, Thailand, and Viet Nam shows that
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Table 2-2: Important interlinkages from infrastructure to inequality
Infrastructureginequality
Interlinkages

Illustrative research

The quality, design, coverage,
accessibility and distribution of
infrastructure that provides basic
services affects inequality
Examples:
• Historical inequities can be perpetuated
as an unintended result of the method
of delivery of essential services such as
water and sanitation
• In urbanizing regions, emphasis on
basic service and environmental service
infrastructure building on the core area
and its neglect in the peri-urban has
structured placed-based inequalities.

• Analysis of the role of income, maternal
education and social capital on how
sanitary infrastructures affect child
health.25
• Development of policy and practice
guideline for local, provincial and national
government to promote the expansion
and improve the operations at wastewater
treatment works.26
• Analysis of the connection between
access to water, equity and
development.27
• Analysis of the multiple practices and
arrangements by which the peri-urban
poor access water and sanitation to help
in the identification of service delivery
options that work for them.28
• Analysis of the consequences of water
tariffs that use sliding-scale prices to
assess the aggregated consumption of
households in terms of equity.29
Infrastructure increases productivity
• Analysis of the impact of infrastructural
and reduce trade costs, which affects
investments in roads, electricity and
the structural dynamics of the economy,
irrigation on agricultural productivity.30
including changes in levels of income
• Analysis of the effect of inadequate
and distribution of jobs, and may have an
provision of public Infrastructure and
effect on inequality
services on private investment.31
Examples:
• Analysis of the benefits of rehabilitating
• Construction of rural roads had led to
rural roads for enhancing income
increased agricultural production.
opportunities for the rural poor.32
• Coverage and reliance of electrification
• Analysis of the impact of agricultural
increase productivity of economic
extension and roads on poverty and
activities.
consumption growth in the rural
context.33
• Better roads are associated with lower
transport costs.
• Impact evaluation of interventions in
support to rural transport infrastructure.34
• Case studies on smallholder agriculture
trends, constraints and opportunities.35
• Analysis of the impact of rural roads on
poverty.36
The quality, design, coverage,
• Analysis of causes and effects of the
accessibility and distribution of
broad pattern of gender disparity in
connectivity infrastructure affect
transport access and use.37
people’s access to goods and services,
• Analysis of the impact of roads on poverty
and job opportunities, which have an
reduction.38
effect on inequality
• Analysis of the infrastructure and poverty
Examples:
linkages.39
• Transportation infrastructure may deepen • Analysis of the impact of transport
inequalities based on its absence, its
sector on maternal and child mortality
design and its consequences to better
development goals.40
policies enhancing development.
• Empirical Investigation on the effect of
• Rural and poor villages without efficient
volume and quality of infrastructure in
connections (infrastructure) may
income distribution.41
perpetuate their isolation hampering
• Assessment of the historical influence
income convergence across the country
of housing policies on social inequality,
and even enlarging inequalities.
disadvantaged neighbourhoods and
• Infrastructure may drain activity of less
transport deprivation.42
dynamic nodes and concentrate activity to
• Analysis of renewable energy-based
the largest more dynamic nodes.
electrification projects in reducing social
• Access to Internet and mobile telephony
inequalities and improving people’s wellincrease the access to goods, services
being.43
and job opportunities.
Source: Authors, based on inputs by experts and literature review.

Areas for further research suggested by
experts
• Analysis of the key factors that improve
the use of infrastructure and reduce
inequities.

• Direct impacts of investment in electricity
and telecommunications infrastructure on
agricultural productivity.
• Analysis of impact of rural infrastructure
on long-term changes related to crops
portfolios, technological changes at
both agricultural activities level and
non-agricultural activities level, and the
change in consumption patterns.

• Besides better transportation, analysis of
other factors may help increase adequate
and affordable housing opportunities in
major cities.
• Analysis of the interrelation between road
access and migration.
• Compare financial and time costs for poor
and non-poor households to access all
forms of health intervention for improved
maternal and child health outcomes.
• Consideration of long-term population
changes into the design of urban
infrastructure to reduce vulnerability and
exclusion of aging population.
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Table 2-3: Infrastructure’s potential impact on key development areas
Income
poverty

Infrastructure:
Transport (local)
Transport (regional)
Modern energy
Telecom
Water (private use)
Sanitation
Water management

+++
+++
+++
++
++
+
+++

Education

++
+
+
+
++
+

Gender

Child and

parity in

infant

education

Mortality

++
+
+
+
+
++
+

+
++
++
+
+++
+
+

Maternal

Communicable

Environmental

ICT and

Income

Health

disease

protection

trade

Inequality

+
+
+
+
+
+

+
+
+
+
+

+
-++
+
+++
++
++

+
+++
+
++
+
+

(-, +++)abcdef
(---, +++)agh
(--, +++)afh
(0, +)ahi
(+, +++)ad
+++d

Source: Willoughby, C., (2004). Infrastructure and the MDGs, sponsored by DFID, unless noted otherwise. a - Calderón & Chong (2004);44 b - Calderón
& Serven (2004);45 c - Seneviratne & Sun (2013);46 d - Calderón & Serven (2008);47 e - Calderón & Serven (2010);48 f - Majumder (2012);49 g - Khandker
& Koolwal (2007);50 h - Bajar & Meenakshi (2015);51 i - Lopez (2004).52
Notes: The magnitude of the effectiveness is given as large (+++/---), moderate (++/--), small (+/-) or neutral (0). Large is thought as more than 20%
improvement with significant infrastructure development or more than 0.2 point increase with 1 point infrastructure increase. Moderate is considered as
10-20% improvement or 0.1-0.2 point increase, and small is 5-10% improvement or 0.01-0.1 point increase that is statistically significant. The values for
inequality denote the range of infrastructure development’s impact on income\consumption inequality. The first value refers to the most negative effect
identified, and the second value refers to the most positive.

inequality is statistically lower in irrigated areas53 with
higher agricultural output per worker.54
Experts also noted that infrastructure provides different
opportunities and challenges depending on where and to whom
it is intended.55 For example, in the rural context, certain types
of infrastructure have a higher impact. Many rural and remote
areas are cut off from economic opportunities, markets, and
public services, which locks residents in low productivity
and poverty. Experience from Bangladesh, Cameroon,
China, Ethiopia, India, Viet Nam and other countries shows
that investment in secondary rural roads tends to have
positive effects on the private sector productivity,56 poverty
reduction,57 school enrolment,58 access to health services,59
and economic growth,60 and comparison studies have found a
higher benefit to cost ratio than investment in higher-volume
roads.61 Better rural infrastructure also facilitates women’s
free movements and can lead to empowerment.62
Research related to the infrastructure-inequality link has
also explored how traditional inequalities can be perpetuated
as an unintended result of the method of delivery chosen for
essential services such as water and sanitation. For example,
inequalities can be reinforced if service charges or uses fees
do not take into consideration disparities in income. Elements
of equity in access to and use of water and the distribution of
the impacts of interventions in water resource development
include: social equity between different groups of people
living in the same location; spatial equity between people
living in different regions; equity access between men and
women efforts to access and use water, and its benefits; and
inter-generational equity in enjoyment of water resources.
Transportation infrastructure may also deepen inequalities
depending on its design, by draining activity from less
dynamic nodes and concentrating it in to the largest, more
dynamic nodes. There is also considerable research on how

some transport infrastructure may benefit high income
users who make use of private cars while some others
may have wider economic effects improving welfare of a
larger amount of the population reliant on public services,
particularly those with low income in developing countries.
Regarding the link from inequality to infrastructure, there is
the overall sense that investments and the quality of services
favour wealthier areas and that the design of infrastructure
and the operation of public services tend to follow the wider
balance of power (Table 2-4). Experts also noted a large
literature on the politicised basis behind the production of
the uneven landscape of urban areas, especially cities that
experienced rapid expansion without inclusive policies,
which shows the persistence and reinforcement of social
and spatial inequalities.

2.1.2 Infrastructure and resilience
The interlinkages from infrastructure to resilience account
for almost half of the research identified by contributing
experts as related to the nexus. Examples of illustrative
research are shown in Table 2-5.
In the experts’ view, there seems to be a high level of
knowledge on how the quality, design and distribution of
infrastructure affect the resilience of infrastructure to shocks
by natural hazards. By damaging the infrastructure and
its functionality, disasters also impact the socio-economic
fabric of communities. Quantitative models predicting
impact of disasters have been developed by many research
groups. However, although much is known in the case of
more predictable and lower intensity events, technology
and countermeasure strategies are still being developed for
making infrastructure resilient to more severe disasters.
There is also a significant focus of research on the so called
critical infrastructure, such as interurban transport, and
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electricity and ICT infrastructure, whose disruption causes
major negative effects on the economy and functioning of
society. The complex nature and high interconnectedness
of these infrastructures makes them particularly vulnerable
to “chain reaction” effects during crisis.63 Contributing

experts noted that some nations have conducted mapping
of infrastructure dependencies and redundancies, which
has advanced the understanding of the interdependencies
across different types of infrastructure.

Table 2-4: Important interlinkages from inequality to infrastructure
Inequalityginfrastructure
Areas for further
research suggested by
experts
Inequality affects the balance of political
• Development of framework that is able to capture the • The political,
power and, consequently, government
multidimensionality of the relations between nature
ideological and
decisions on the provision of public services,
and society increasingly mediated by the state.64
operational influences
including infrastructure
behind investments
• Analysis of empirical relationships between spatial
and urban planning,
factors and travel behaviour for men and women in
Examples:
comparing countries
a
cross-section
of
low-income
communities
in
large
• Investments and the quality of services favour
65
and cities in the Global
metropolitan
areas.
the wealthier, regular areas.
North and in the
• Analysis of human rights, inequality and public interest Global South.
• The design of urban infrastructure and the
66
litigation on provision of sanitation.
operation of public services tend to follow the
• How to make
wider balance of power.
• Analysis of centralization as a determinant of
sanitation policies
67
government investment in infrastructure.
a topic politically
• The needs of people living far from central
appealing for
areas (State capitals and main cities) receive
• Study of the colonial roots of inequality in the access
68
governments.
less attention from public interest litigators who
to water in urban context.
could help them vocalizing their claims.
Interlinkages

Illustrative research

Source: Authors, based on inputs by experts and literature review.

Table 2-5: Important interlinkages from infrastructure to resilience
Infrastructuregresilience
Areas for further research suggested by
experts
The quality, design, distribution,
• Review of coastal disaster risk management,
• How to truly build a multi-layer protection
interrelation and operation of
engineering analysis of infrastructure resilience
system.
infrastructure affect the resilience
to natural disasters, analysis of threats and
• The issue of rapid recovery vs improving
69
of the infrastructure itself,
assessment of vulnerability.
long-term resilience.
which has an effect of people’s
• Development of strategic framework for
• Quantitative measures to describe the
resilience to economic, social and
assessing organizational and network resilience
relationship between structural design,
environmental shocks.
of critical infrastructure.70
resilience and sustainable development in
Example:
• Analysis of critical Infrastructure dependencies
model based approaches.
• The design of urban infrastructure
to determine how such infrastructure is affected • Evaluation of different approaches to
71
can influence social vulnerability.
when another critical infrastructure fails.
public-private partnerships (PPP) and
• Pre-event assessment of
• Development of unified approach for
relationship to governance of critical
vulnerability and resilience can
addressing resilience and sustainability of civil
infrastructure.
72
lead to better infrastructure design infrastructure.
• Methodologies that can quantify social
and retrofit choices.
• Development of approaches for identifying
and economic damage.
• The functionality of interurban
the trade-offs between quickly restoring
• Different ways in which to provide
traffic infrastructure is critical
infrastructure services versus taking time to
incentive to increase resilience of
for the economic efficiency of
consider and consult on alternative options.73
infrastructure.
a society. To fulfil this task,
• Development of methods to quantify the
•
Interrelations
between different kinds of
structures have to be resilient as
resilience of water networks.74
infrastructures.
well as sustainable.
• Analysis of factors that affect the resilience of
• Unification of concepts of infrastructure
• The recovery strategy after natural electrical power distribution infrastructures.75
resilience and sustainability.
disasters affects resilience.
Climate variability/change as well • Resilience assessment of interdependent
• Quantitative assessments have mostly
infrastructure systems, and analysis and
as sea level rise impact urban
been done for the various sectors in
modelling of optimum strategies to their joint
infrastructure that was designed
isolation. Research on infrastructure
76
restoration after failure.
long time ago with design criteria
interdependencies and resilience is
assuming stationarity.
• Development of models to quantify the effects
required.
of changes in international production from a
• Planning and urban design
• Development of specific water distribution
disruption in supply chain caused by natural
strategies can increase the
network infrastructure adapted to
disasters.77
resilience of cities to climate
earthquakes (automatic sluice valves,
change impacts.
• Case studies on the potential effects of failure
buried tanks for firefighting, special joints
of heavily used, outdated locks and dams.78
for absorption of displacements, etc.).
• Older infrastructure is less
resilient and more susceptible to
• Development of dynamic framework to assess
• A more systematic understanding of the
failure due to extreme weather.
multi-regional, multi-industry losses due to
required adaptation measures for ports
disruptions on commodity flow on the waterway and other critical transport infrastructure,
79
networks, including ports and waterway links.
in the light of the projected impacts of
climate variability and change.80
Interlinkages

Illustrative research
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Table 2-5: (continued)
Infrastructuregresilience
Interlinkages

Illustrative research

The quality, design, distribution
• Proposal of resilience-based approach for
and operation of infrastructure
assessing sustainability of regions to changes
affect people’s access to goods
that threatens to cross biophysical, economic,
and services, including natural
and social thresholds operating at different
services, and job opportunities,
scales, with possible knock-on effects between
which have an effect of people’s
them.81
resilience to economic, social and • Development of methods for evaluation of
environmental shocks.
performance of water supply utilities under
Examples:
varying climatic condition using reliability,
resilience and vulnerability metrics.82
• Location and concentration of
basic service infrastructures such • Analysis of the relationship between socioas pipe water system and drainage economic development and water resources
system, and paved roads is related
management strategy to attain sustainability in
to the vulnerability and resilience
water management.83
of certain areas to natural
disasters such as flooding.

Areas for further research suggested by
experts
• Sustainable urbanism design.
• The co-production of ‘natural’ disasters
and vulnerability.
• Analyses linking infrastructure like
irrigation works, or other connectivity
between communities and broader trade
networks, and resilience at community
and national scales.
• How the design of infrastructure should
encourage change of habits that are
helpful to local populations such as
walkability (encourage individuals in
general to walk, which should directly
help them exercise).

Source: Authors, based on inputs by experts and literature review.

Underlining much of that research is the view that the
shape and structure of infrastructure networks affect
how resilient they are against shocks. For example, many
infrastructure networks tend to be formed by continuously
adding new segments to existing parts of the network
that are already well connected.84 That fact is important
because these types of networks are robust to random
failure but vulnerable to failure on nodes with many links.
Public transport networks, for example, seem to be robust
under random failure but vulnerable to more targeted
shocks that disrupt nodes that are more connected or more
central in terms of having largest influence on the available
paths in the network.85 Other infrastructure may also be
affected in this way depending on their structure.86
Experts also noted that recovery strategies implemented
after natural disasters affect resilience and can lead to
increased social vulnerability;87 therefore substantial
research is going in the direction of optimizing the various
phases of disaster management. For example, considering
that pre-event assessments of vulnerability and resilience
can also lead to better infrastructure design and retrofit
choices, research has focused on techniques to identify the
most important interventions and most beneficial choices.
A basic and descriptive framework dealing with resilience
of civil engineering structures exists.
Contributing experts also suggested many areas for further
research. For example, noting that research has addressed
the fields of resilience and sustainability through different
perspectives, and contributing experts have suggested that
the two concepts have to be united since infrastructures
have to fulfil requirements of both fields at the same time.
Other areas for further research suggested by contributing
experts include: the apparent trade-off between rapid
recovery strategies after a disaster and the need for
improving long-term resilience; the development of

quantitative measures to describe the relationship between
structural design, resilience and sustainable development
in model-based approaches; the development of multilayer protection systems; and further research on the
interrelations between different kinds of infrastructures.
Similarly, more systematic approaches need to be developed
to support vulnerable countries in assessing and adapting
to the impacts of climate change on their critical transport
infrastructure such as ports and airports. 88, 89
The governance of infrastructure also influences the
resilience and vulnerability of society to disasters;
participatory governance and pro-actively informing
citizens supports their ability to cope with disasters.90
The relationship between the private and public sectors
in providing resilient infrastructure is also an area that
requires additional research. Specific topics identified
include the relationship of different approaches to publicprivate partnerships (PPP) and the governance of critical
infrastructure, and the different ways in which the public
sector could provide incentives to increase resilience of
private sector-provided infrastructure.
Relatively less developed is the research on how the quality,
design, distribution and operation of infrastructure affect
people’s resilience through their effect on people’s access
to goods, services and job opportunities. A pattern in this
area of study is the focus on specific areas and case studies
to try to identify and quantify the effects of infrastructure
on the capacity of people to withstand and adapt to shocks.
Contributing experts noted that the location and
concentration of basic service infrastructures such as
water distribution systems, drainage systems, and paved
roads is related to the vulnerability and resilience of
certain areas to natural disasters. It is also acknowledged
that there are large disparities in adequacy and quality of
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basic infrastructure between the core area and peri-urban
edge of mega urban regions, causing the latter to be more
vulnerable than the former during extreme events.
Some research has focused on the impact on jobs of building
and maintaining infrastructure, and experts gave examples
of how maintenance of inland waterways infrastructure
(i.e., locks, dams, channel dredging) supports local and
regional economies, and how the construction of droughtrelated infrastructure creates jobs.
Suggested areas for additional research include sustainable
urban design, and analyses of infrastructure connecting
communities to broader trade networks and its effect on
resilience at community and national scales.

2.1.3 Inequality and resilience
The research on the link from inequality to resilience focuses
on social capital and the effect of inequality on social
norms, interactions and networks, which are considered
to influence the capacity of people to recover and adapt
following a natural disaster or economic shock (Table 2-6).
There is recognition that particular attention should be paid
to vulnerable populations following natural disasters, in
particular women, children and persons with disabilities, as
they are the most severely affected. Also covered is inequality
in access to resources and the potential impact of shortage
and differences in costs and quality of basic services such as
water in triggering conflicts between different groups. The
research in this area also highlights the existence of poverty
traps, in which inequalities have an impact on infrastructure
policies and then on vulnerability and resilience.
Some of the areas that require further research suggested
by contributing experts include the study of quantitative
links between resilience and inequality, and how the quality

of social and political organization affects vulnerability and
resilience.

2.2 Harnessing
trade-offs

synergies

and

addressing

This section highlights policy areas suggested by
contributing experts to harness the synergies and address
the trade-offs between the three areas of the nexus
(infrastructure, inequality and resilience). Policies aiming
at reducing inequalities in all its dimensions are considered
to have positive effect in infrastructure provision and
increasing resilience by, for example, increasing the
likelihood of infrastructure investments that benefit
vulnerable groups.91 Many policies and strategies to reduce
inequality are illustrated in chapter 1 of this Report. This
section focuses on the narrower set of policies related to
infrastructure and their effects on inequality and resilience.
The discussion of interlinkages in the previous section
highlighted that improvements in infrastructure, in terms
of provision of basic services and facilitation of access to
goods, services and job opportunities, in general increase
the resilience of people to all kinds of shocks; however, its
effect on inequality mainly depend on where infrastructure
is placed and who it serves. Reflecting this, contributing
experts recommended that infrastructure policy should
focus both on efficiency and on equity goals. In that respect,
there is the view that an important policy component is the
principle of geographic equity – that is, ‘no place left behind’,
to correct the perceived disparities in the provision of basic
services infrastructure in rural and peri-urban areas while
public resources are concentrated in upgrading core areas.
There is the recognition that urbanization in developing
countries is rising fast92 and, therefore, policies should be

Table 2-6: Important interlinkages from inequality to resilience
Inequalitygresilience
Areas for further research suggested by
experts
Inequality of opportunity and
• Analysis of the role of social capital
• Personal and interpersonal connections
discrimination affects social norms,
in building resilience for post-disaster
with wider urban and national trends
interactions and networks, which have an recovery.93
• Links between resilience and inequality
effect on people’s resilience
• Studies using social capital lens to assess quantitatively, especially at broad scales
Examples:
adaptive capacity.94
is open for research and would have a
broad audience.
• Women and persons with disabilities are
• Analysis of determinants of urban
often disproportionally affected by natural resilience.95
• Connections of scale between local
disasters
and urban processes and regional and
• Role of social networks and civil society
national pressures; how the quality of
• Particular attention should be paid to
in coping with the effects of large natural
social and political organization affects
vulnerable populations following natural
disasters.96
vulnerability and resilience; the complex
disasters, as they are the most severely
• Analysis of social resilience to the threat
interconnections between state reform
97
affected.
of water scarcity.
and the growth of vulnerability and
• Analysis of child deaths in developing
• Analysis of social resilience as is
resilience.
countries suggests that while boys and
the capacity of social groups and
girls benefit equally from positive shocks
communities to recover from, or respond
in per capita GDP, negative shocks are
positively to, crises.98
much more harmful to girls than to boys.
Interlinkages

Illustrative research

Source: Authors, based on inputs by experts and literature review.
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in place for the development of inclusive and sustainable
infrastructure in urban areas.
In terms of synergies between infrastructure and
resilience, contributing experts highlighted three key
areas of policy intervention. First, there is a need to make
infrastructure resilient to disasters by integrating disaster
risk reduction into all phases of the infrastructure life
cycle through regulation, norms and standards, urban
planning, building codes, etc. Second, to reduce the risk
of failure of critical infrastructure such as transport,
energy, and telecommunications and its negative social
and economic impact, experts highlighted the importance
of policy directives on the security and resilience of these
infrastructure.99 Damages to infrastructure sometimes
are unavoidable and appropriate recovery plans should
prioritize infrastructure components that are most critical
for affected communities. Third, infrastructure becomes
more resilient when funding mechanisms and incentives to
reduce risk are in place, for example, through the adoption
of resilient-based requirements in the tendering and
contracting process.
Contributing experts also noted the need to further
disaggregate the analysis between rural and urban contexts
to be able to provide more specific policy recommendations.
For instance, for rural areas infrastructure investments
are essential to connect individuals to livelihoods and
opportunities for rising out of poverty. Conversely, urban
areas provide easier connectivity due to concentration, but in
many cases fragmented governance structures, congestion,
and higher incidence of poverty in inadequately serviced and
disadvantaged urban informal settlements and peri-urban
areas require concerted efforts in order to achieve balanced
development. The next sections take a look at the different
challenges faced by urban and rural areas when addressing
the interlinkages. It aims at summarizing a variety of
actionable interventions highlighted by the contributors to
this chapter to give a flavour of potential tools for policy
makers dealing with these interlinked issues.

2.2.1 Infrastructure – inequality – resilience in rural
areas
Lack of infrastructure investment in rural areas has
received much attention more recently. Such investments
may help people get out of the marginalization spiral, if
properly designed and implemented. However, investment
risks to disproportionally benefit the upper socio-economic
strata if the needs of the marginalized groups are not duly
taken into account.100
Also, conventional cost-benefit analyses based on rural
road appraisal models often fail to justify investment
costs, as the traffic levels are normally too low to show
a net discounted benefit.101 Wider economic and social
benefits are generally ignored and insufficient attention is
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paid to the value of time for different groups. Some studies
propose ways in which the social costs and benefits of
rural roads can be better measured and built into road
appraisal programs.102 However, these studies have not
yet led to mainstreaming pro-poor (and pro-marginalized
groups) social measurements into conventional rural
road assessments. This is mainly due to the challenges
of identifying and measuring consistent and robust
statistics, and the considerable differences in perceptions
and weightings given by local communities and national
authorities.103
Despite the challenges, many countries have found
important to invest in rural transportation. The government
of India has made a policy decision to connect all villages
with more than 500 inhabitants (250 inhabitants in the
remoter areas) to an all-weather road. China also aims to
connect all ‘administrative villages’ to all-weather roads.
New designs of trail bridges and footpath construction have
been developed and tested by local communities.104 Some
countries, such as Lesotho and Nepal, even have specific
units responsible for installing and maintaining rural
footbridges. A rural transport project in Peru rehabilitated
and maintained 7,000 km of trails, primarily used by women
and children.105
An additional pro-poor transmission channel can be
secured by associated labour-based programs in these
types of infrastructure projects. Many guidelines are
available to help planners and engineers adopt labourbased approaches,106 and ILO, for example, has prepared
guidelines for adapting tools so that people with disabilities
can be included in these programs. 107
Quite often transport planning and decision making tend
to be conducted as a technocratic process with minimal
information released to the public until construction
begins. Infrastructure projects would benefit from
participatory processes that involve local communities
and their various segments such as women, youth,
minorities and other constituencies. A participatory
approach would increase the likelihood that the needs of
those further behind are prioritized. Participatory planning
tools such as the Sustainable Transport Appraisal Rating
(STAR) and the Integrated Rural Accessibility Planning
(IRAP) allow for consulting with local communities when
preparing investment plans based on multi-dimensional
measurement tool that includes economic, poverty and
social, environmental and sustainability risk criteria.108

2.2.2 Infrastructure – inequality – resilience in urban
areas
Compared to rural areas, cities have different challenges to
address when dealing with interlinkages in the nexus. Cities
tend to have governance structures that are fragmented
both horizontally and vertically, making it difficult to
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coordinate the design, implementation and management
of infrastructure.109 Cities, particularly in developing
countries, also face particular challenges in relation to
funding infrastructure as they show a tendency to collect
limited own-source revenues and privilege the funding of
recurrent costs, such as salaries, over capital expenditure.
As a result, the capitals of many developing countries (many
of which are LDCs) rank at the bottom of global indexes of
liveability,110 which report an increasing burden on people’s
perceptions in terms of socio-economic opportunities and
equality of access. 111

different groups in society, including poor people and
slum dwellers. However, often lacking is a comprehensive
dialogue with different groups on the key urban transport
choices. To alleviate this, urban planning involve civil
society organizations more systematically in their decisionmaking process. For example, in a well-known case in
Mumbai, India, CSOs saw that organized groups of slum
dwellers were able to reach an agreement with the Railroad
Transport Authority and municipal authorities to relocate
and resettle several thousand households living in slum
settlements located alongside railway tracks.116

In 2014, there were estimated 900 million passenger cars
and light duty vehicles in developing countries. This is
expected to increase to nearly 1.6 billion vehicles by 2035.
Mexico City’s car population is increasing twice as fast
as its population, while India’s private vehicle population
is increasing three times as fast.112 Congestion has been
an increasing problem. Financial costs of efficient public
transport development are often too high for many cities in
developing countries113. Due to this financial and capacity
constraint, informal transport dominates service provision
in most developing countries.

Several policy brief contributions to this Report have
focused on emerging issues in urban areas related to
inequality, vulnerability to the effects of climate change,
and insufficient infrastructure systems. A summary of the
key messages of these contributions is presented in Box
2-2.

In urban areas, many poor can benefit from infrastructure
investment and maintenance that focus on affordable
public transport and in facilitating the use of less expensive
means of transport such as bicycles and motorcycles. Since
the poor live disproportionally in peri-urban slums and
since these areas are the least served and connected, the
poor tend to be disproportionally affected by the inadequate
status of infrastructure. Indeed, they are disproportionally
affected by the time spent on getting access to a given
service – be it transport, or securing water, electricity,
fire, etc. And since women have multiple daily journey
patterns, including taking children to school, going to work,
going to healthcare facilities, going shopping, etc., they
are disproportionally affected by the lack of services and
investment in these peri-urban areas. In addition, these are
areas where pollution levels tend to be most concentrated
and reach the highest levels.
Labour-intensive road construction programs have been
carried out in few urban projects in which the objective
was to provide employment for the poor. Examples include
the South African Expanded Public Works Programme
(EPWP) and the Bangladesh Local Government Engineering
Department (LGED), as well as several small urban
community-based employment programs in Africa, such as
storm water drainage and footpaths in Kampala and Dar es
Salaam, roads and drains in Lusaka, bicycle lanes in Kisumu
(Kenya) and road rehabilitation in Nairobi. 114
The urban planning process in many cases involves
undertaking surveys and collecting data on travel
patterns.115 To this extent, data need to be collected from

2.3

Conclusions

This chapter aimed to illustrate the importance of adopting
an integrated approach towards sustainable development,
by highlighting some of the main interlinkages between
infrastructure, inequality and resilience. Among the possible
interlinkages in the nexus, the areas that are usually covered
by scientific research are the links between infrastructure
and inequality, and how people’s resilience is affected
separately by infrastructure resilience and by inequality.
The links that are not covered are those from resilience
to inequality and from resilience to infrastructure. These
are relevant linkages and further research in this area is
needed to uncover important synergies and trade-offs.
In terms of policy areas related to the nexus, focus on
both efficiency and equity goals is needed to harness the
synergies between infrastructure, inequality and resilience.
An important policy component is geographic equity in the
provision of basic infrastructure. Regulation and incentive
mechanisms need also to be in place to integrate disaster
risk reduction into all phases of the infrastructure life cycle,
and to ensure the resilience of critical infrastructure to
natural disasters. Contributing experts have also noted the
need to further disaggregate the analysis between rural and
urban contexts to be able to provide more specific policy
recommendations.
Further cross-disciplinary collaboration and engagement
between researchers, practitioners, decision makers and
other stakeholders could be a way of achieving the mutual
learning and transfer of information that would enable
scientific knowledge to be transformed into practical
strategies to harness the synergies and address the tradeoffs between the three areas of the nexus.
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Box 2-2: Emerging issues in the urban context related to the infrastructure, inequality and resilience
nexus
Holistic, large-scale and integrated changes are needed to make cities more sustainable and resilient—to build capacity for absorbing
future shocks and stresses to social, economic, and technological systems, and to develop infrastructure through processes of evolution
and adaptation. Many cities are undergoing urban sustainability transformations, which aim to integrate resource efficiency, resilience
and quality of life, and address the social and political challenges inherent in transformative change.117 Green infrastructure approaches
to urban planning maximize the functions of the natural environment in urban areas while simultaneously protecting it, and have multiple
ecological and social benefits, including for sustainable water management, CO2 storage and removal, reduced energy use in buildings, air
quality improvement, and human health and wellbeing.118
In areas where the process of industrialization in still in the early stages, it is important to promote air pollution mitigation technologies
such as catalysts, filters and renewable energy replacements to make cities safer, sustainable, and more resilient.119 Successfully
integrating climate change mitigation measures in cities will require disaggregated data to better inform policies and planning in areas
characterized by high levels of urbanization and poverty and by low levels of infrastructure provision (e.g. river delta regions).120
Implementing clean and affordable modern technologies inside homes can reduce death and disease rates due to indoor air pollution,
increase women’s empowerment, and ensure a healthy learning environment for children. Bottom-up interventions such as “E-VOIDs”,
which upgrade the infrastructure of high-density slums to allow for better lighting and ventilation, are being designed and implemented
by poor communities in densely packed urban areas.121 Innovative financing such as Social Impact Bonds (SIBs) that reward investors with
financial return aligned to positive social impacts (e.g. investing in safer road infrastructure to reduce road traffic deaths),122 and green
bonds that link investment to reductions in carbon emissions (e.g. through low emissions public vehicles or investments in walking and
cycling infrastructure) are being promoted through efforts to achieve more sustainable and resilient cities.
Source: Science-policy briefs submitted for the GSDR 2016.
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3

CHAPTER

PERSPECTIVES OF
SCIENTISTS ON
TECHNOLOGY AND
THE SDGs

3.1 Technology and the SDGs
In view of its ambition and the complexity of the challenges it addresses, implementing Agenda 2030
is a daunting task. Scientists and many people see technology as a major factor that can help to meet
the Sustainable Development Goals. Technology can help build on synergies among the goals, realize
possible multiple benefits as well as avoid barriers and conflicts on the challenging road toward SDGs.
Against this background, the present chapter presents a range of perspectives of scientists on the most
promising actions or policy elements for optimal leveraging of technology for the SDGs and “leaving
no-one behind”, as well as on which technologies will be most crucial until 2030 (see Box 3-1). It aims
to inform policy makers in this early phase of implementation.
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Box 3-1: Methodology
The present chapter is a synthesis by UN staff of inputs from 61 scientists and experts in April and May 2016 to two specific questions: There
are many technology challenges for achieving the SDGs and lots of expectations for technology solutions. Against this background: (1)
What are the most promising actions or policy elements for optimal leveraging of technology for the SDGs and “leaving no-one behind”?
(2) Which technologies and what level of their performance and deployment will be most crucial until 2030? It is important to note that
present chapter does not present a consensus view of contributing scientists, but presents the range of views submitted.
The two questions were addressed at several hundred eminent scientists and experts from a wide range of disciplines. The request
for inputs was also sent to scientific members of the Technology Facilitation Mechanism’s 10-Member Group, UNFCCC TEC members,
previous contributors to the Global Sustainable Development Report, especially those who had submitted science-policy briefs, as well
as participants in the UN expert group meeting on emerging issues which was held in April 2016. Requests were also sent to expert staff
in UN entities and major scientific organizations and programmes, such as the International Council for Science (ICSU), Future Earth,
and the Sustainable Development Solutions Network. Recipients were encouraged to further share the call with relevant colleagues.
Notably, one of the responses was from an interdisciplinary team of seven academics active in the Harvard Project on Innovation and
Access to Technology for Sustainable Development which conducted 18 original case studies in the water, energy, health, agriculture
and manufacturing sectors and synthesized literatures across a range of fields including innovation systems, economics, science and
technology studies, law, engineering, international relations and complex systems.1, 2
The contributing scientists have affiliations with research institutions in 20 countries: Australia, Austria, Brazil, Canada, Chile, China,
Ethiopia, France, Germany, India, Ireland, Japan, Jordan, Mali, Mauritius, the Netherlands, Norway, South Africa, the United Kingdom, and
the United States of America (see acknowledgments). They represent a wide range of sustainability science disciplines.
In addition, the following data sources were considered: 58 technology-related science-policy briefs3 prepared by 97 scientists in support
of the GSDR and the HLPF that had been submitted by individual scientists since 2014; an online survey in early 2016, whereby scientists
could simply list what they considered the most important emerging technologies; and a follow-up UN expert group meeting on emerging
issues that was organised in New York from 5 to 6 April 2016 (see also chapter 5).
Source: Authors.

3.1.1		 Technology – a solution and a problem
Technology has greatly shaped society, economy and
environment. Indeed, technology is a double edged tool4, 5
– while technology progress has been a solution to many
ills and problems, it has also added ever new challenges.6, 7
Socio-economic development is inextricably linked to
technology change, as technology, society and institutions
co-evolve. Technology change can be a source of conflict, as
well as a tool for social inclusion and greater cooperation. For
example, ICTs have allowed huge advances in this respect,
e.g., in health, education, transport and communications, but
they have led to security and privacy challenges. To varying
degrees, all technologies consume resources, use land and
pollute air, water and the atmosphere. While increasing
eco-efficiency of technology use has reduced the amounts
of resources consumed and pollution produced per unit of
output over the long run, absolute amounts of consumption
and pollution have continued to increase unsustainably.
Against this background, governments have long called
for concerted actions to accelerate change towards more
sustainable technology. Many technology optimists believe
such acceleration is essential and call it the technology
innovation imperative.8
It should also be noted that technology change itself is
often not neutral. Instead, it is often biased toward capital

and skilled labour and hence has significant distributional
effects leading to increased inequality.9 Technologies
invented or adapted in developing countries are likely to be
more suitable for use in other developing countries.10, 11

3.1.2		 Technology dimension of the SDGs
The 2030 Agenda recognizes the importance of technology
for the achievement of the SDGs. Technology is not only
captured in SDG17 as a key “means of implementation”.
Among the 169 targets, 14 targets explicitly refer to
“technology” and another 34 targets relate to issues that are
most often largely discussed in technology terms (Table 3-1).
There are also certain technology dimensions to the other
remaining 121 targets, in which case, however, technology
is only one of many means for their implementation. Table 1
categorizes those 48 targets that are most closely related
to technology along three targets: (a) significant overall
technology performance improvement; (b) universal access
to sustainable technology; and (c) global effective innovation
system for sustainable development. Table 3-1 is based
on interdisciplinary expert assessment. Individual views
as to which targets are technology-related necessarily
differ. For example, energy engineers tended to see large
technological components in the target to provide universal
access to affordable, reliable and modern energy services,
whereas political scientists or anthropologists tended to
emphasize the non-technological elements.12
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Table 3-1 thus translates the complex list of SDG targets
into a form that can readily be related to existing scientific
literature and assessments (see also their coverage in
the Global Sustainable Development Reports 2014 and
2015). Technology-related targets have also been proposed
in the scientific literature. They are usually much more
quantitative than the agreed SDG targets.
The remaining 121 targets – which are not included in Table
3-1 – fall primarily into the equity and institutional categories.
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Hence, while the creators of the SDGs overwhelmingly
focused on the objective to “leave no-one behind” in all
its dimensions, when it came to technology, they included
a significant number of overall technology performance
targets. This is very much in line with scientific findings that
point to a need for making simultaneous progress in equity,
overall technology performance and institutions, as well as
in both radical and incremental technology change.

Table 3-1: Selected SDG targets that most closely relate to technology
Principle &
overall goals

Technology-related SDG targets (48 of 169 targets)

Significant
overall
technology
performance
improvement

General technology performance targets for 2030:
8.4 Improve progressively… global resource efficiency in consumption and production and endeavour to decouple economic
growth from environmental degradation…
8.2 Achieve higher levels of economic productivity through diversification, technological upgrading and innovation….
9.4 …upgrade infrastructure and retrofit industries to make them sustainable, with increased resource-use efficiency and
greater adoption of clean and environmentally sound technologies and industrial processes….
Issue-specific, quantitative technology performance targets for 2030:
2.3 …double the agricultural productivity …. of small-scale food producers….
3.3 …end the epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat hepatitis, water-borne
diseases and other communicable diseases
3.6 …halve the number of global deaths and injuries from road traffic accidents
6.3 …halving the proportion of untreated wastewater
7.3 …double the global rate of improvement in energy efficiency
12.3 …halve per capita global food waste at the retail and consumer levels…
Issue-specific, qualitative technology performance targets for 2030:
3.9 …substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water and soil pollution
and contamination
6.3 …improve water quality by reducing pollution, eliminating dumping and minimizing release of hazardous chemicals and
materials…. and substantially increasing recycling and safe reuse globally
6.4 …substantially increase water-use efficiency across all sectors…
7.2 …increase substantially the share of renewable energy in the global energy mix
7.b …expand infrastructure and upgrade technology for supplying modern and sustainable energy services for all in
developing countries…
12.3 …reduce food losses along production and supply chains, including post-harvest losses
12.5 …substantially reduce waste generation through prevention, reduction, recycling and reuse
14.1 …prevent and significantly reduce marine pollution of all kinds, in particular from land-based activities, including
marine debris and nutrient pollution (by 2025)
14.3 Minimize and address the impacts of ocean acidification, including through enhanced scientific cooperation at all levels
2.5. …maintain the genetic diversity of seeds, cultivated plants and farmed and domesticated animals and their related wild
species (by 2020)

19 targets

Universal
access to
sustainable
technology
12 targets

Access to basic services by 2030:
1.4. …ensure that all men and women …. have… access to basic services…and...appropriate new technology…
6.1 …achieve universal and equitable access to safe and affordable drinking water for all
6.2 …achieve access to adequate and equitable sanitation and hygiene for all and end open defecation.….
7.1 …ensure universal access to affordable, reliable and modern energy services
11.1 …ensure access for all to adequate, safe and affordable housing and basic services and upgrade slums
11.2 …provide access to safe, affordable, accessible and sustainable transport systems for all, improving road safety…
Access to technology:
3.b ….provide access to affordable essential medicines and vaccines….
9.1 Develop quality, reliable, sustainable and resilient infrastructure, including regional and transborder infrastructure, ….,
with a focus on affordable and equitable access for all
9.c Significantly increase access to information and communications technology and strive to provide universal and
affordable access to the Internet in least developed countries by 2020
16.10 Ensure public access to information and protect fundamental freedoms…
Technology use:
5.b Enhance the use of enabling technology, in particular ICT, to promote the empowerment of women
11.2 …expanding public transport
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Table 3-1: (continued)
Principle &
overall goals

Technology-related SDG targets (48 of 169 targets)

Global
effective
innovation
system
for sustainable
development

Research, development and demonstration:
3.b Support the research and development of vaccines and medicines for the communicable and non-communicable
diseases that primarily affect developing countries….
9.5 Enhance scientific research, upgrade the technological capabilities of industrial sectors in all countries, in particular
developing countries, including, by 2030, encouraging innovation and substantially increasing the number of research and
development workers per 1 million people and public and private research and development spending
9.b Support domestic technology development, research and innovation in developing countries…
14.a Increase scientific knowledge, develop research capacity and transfer marine technology…
Technology transfer and diffusion:
17.7 Promote the development, transfer, dissemination and diffusion of environmentally sound technologies to developing
countries on favourable terms, including on concessional and preferential terms, as mutually agreed
17.8 Fully operationalize the technology bank and science, technology and innovation capacity-building mechanism for least
developed countries by 2017 and enhance the use of enabling technology, in particular information and communications
technology
Higher education and STI capacity building:
4.b By 2020, substantially expand globally the number of scholarships available to developing countries…. for enrolment
in higher education, including….information and communications technology, technical, engineering and scientific
programmes…
13.3 Improve education, awareness-raising and human and institutional capacity on climate change mitigation, adaptation,
impact reduction and early warning
STI policy environment and market incentives:
8.3 Promote development-oriented policies that support … entrepreneurship, creativity and innovation…
9.b …ensuring a conducive policy environment for, inter alia, industrial diversification and value addition to commodities
12.c Rationalize inefficient fossil-fuel subsidies that encourage wasteful consumption by removing market distortions,
in accordance with national circumstances, including by restructuring taxation and phasing out those harmful subsidies,
where they exist, to reflect their environmental impacts…
International cooperation on STI capacity, technology access and transfer:
2.a Increase investment, including through enhanced international cooperation, in rural infrastructure, agricultural research
and extension
services, technology development and plant and livestock gene banks…
6.a By 2030, expand international cooperation and capacity-building support to developing countries in water- and
sanitation-related activities and programmes, including water harvesting, desalination, water efficiency, wastewater
treatment, recycling and reuse technologies.
7.a By 2030, enhance international cooperation to facilitate access to clean energy research and technology, including
renewable energy, energy efficiency and advanced and cleaner fossil-fuel technology, and promote investment in energy
infrastructure and clean energy technology
9.a Facilitate sustainable and resilient infrastructure development in developing countries through enhanced….
technological…. support to African countries, least developed countries, landlocked developing countries and small island
developing States
12.a Support developing countries to strengthen their scientific and technological capacity to move towards more
sustainable patterns of consumption and production
17.6 Enhance North-South, South-South and triangular regional and international cooperation on and access to science,
technology and innovation and enhance knowledge sharing on mutually agreed terms, including through improved
coordination among existing mechanisms, in particular at the United Nations level, and through a global technology
facilitation mechanism

17 targets

Source: Authors, based on interdisciplinary expert assessment.

3.2 Scientists’ perspectives on policy and
actions for leveraging technology for the SDGs
Against this backdrop, much can be learnt from a synthesis of
the most important current perspectives of scientists.13, 14, 15
In the survey conducted for this report, scientists were
asked to identify the “the most promising actions or policy
elements for optimal leveraging of technology for the SDGs
and ‘leaving no-one behind’”. (see Box 3-1).

In the following, the selected proposals of these scientists
are summarized. (Table 3-2) They do not necessarily present
a consensus of the contributors, but illustrate the range of
views and perspectives. More detailed results are reported
in a background paper for this chapter on “Perspectives of
scientists on technology and the SDGs”16 in which scientists’
responses are presented along disciplinary lines.
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Table 3-2: Selected proposals by contributing scientists for optimal leveraging of technology for the SDGs and
leaving no-one behind
Theme

Summary proposals

Action level

Strengthening
national
systems of
innovation to
accelerate
technology
progress

• Systematically strengthen national systems of innovation, especially in developing countries.
• Incremental and radical technology and infrastructure performance improvements – all are
needed.
• Barriers to technology deployment and diffusion in developing countries to be removed and R&D
investments to be increased.
• Coherent and comprehensive techno-economic policies are needed.
• Science, technology, and innovation (STI) literacy need to be strengthened in every country to
create knowledge-based, innovative societies that utilize scientific evidence to help inform policy.
• Learning across spheres of practice and implementing lessons from existing technology-related
initiatives and from “experiments” of new SDG-related technologies in specific communities.

National

Plans,
roadmaps and
integrated
assessment

• National and international action plans and technology roadmaps for achieving the SDGs
individually and together.
• Science roadmaps, technology roadmaps and R&D roadmaps to agree on priority actions of the
science and engineering communities.
• Technology investments need to be significantly increased.
• Share information and advice among countries on policies, actions, and partnerships.
• Communication, education and public awareness raising are essential, especially among
consumers.
• Systems thinking and technologies for a circular economy.
• Integrated assessment models can be useful to design sustainable development policies.
• Countries to explore their own desired paths of economic diversification based on identification of
promising technological trajectories and new industries. Industrial policies.

National and
global

Putting
technology at
the service of
inclusion

• Access to affordable, modern technology for everyone, especially in developing countries.
Global,
national and
• Inclusive innovation policies to promote equity.
local
• Technology assessment and foresight to understand potential implications of new technologies and
guide policy.
• Ecosystem approach to policy, in order to address technology gaps continually arising with new
technologies.
• Taking into account the interests of underserved populations throughout the innovation process.
• Promote access to and use of assistive technology for people with disabilities.
• On-the-ground solutions and technological innovations to be considered a core component of
livelihood strategies.
• Leverage the social technology of sharing in urban slums.
• Intervention research drawing on cognitive science, psychology, behavioural economics, and
anthropology.
• Explicitly consider informal cultural norms and the nexus to formal rules when assessing
technology needs/gaps.

Building
institutions
that support
sustainable
technology
progress

• Institutions need to be reformed to re-orient innovation systems towards sustainable development. Global,
national and
• Support for R&D and incentives for deployment of cheaper technologies with systemic benefits,
city
including off-grid electricity systems, e-mobility and novel antimicrobial medicines.
• Promote urban innovation units, living labs, open science, and science parks, to harness localised,
inclusive innovations.
• Re-defining megacities’ functions through legislation and balanced distribution of public resources.
• Institutions to promote development of low cost local technology solutions based on community
knowledge.
• Better data need to be collected, openly shared and analysed.
• Partnerships at the city and national levels could bring together and share disaggregated data.
• New tools and scientific innovations for data collection and analysis. Big data to monitor and
promote the SDGs.

Source: Authors, based on contributing scientists’ proposals.
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Responding scientists typically proposed policies and
actions that encompassed several themes and types of
actions, not just one or two. They tended to highlight also
policies and actions that go far beyond their disciplinary
special expertise, which illustrates their integrated
systems views. This runs counter to the high level of
specialization that exists in modern science. This result
may not be representative of science as a whole, but is
likely due to a selection bias arising from inviting scientists
interested in aspects of sustainability science (see Box 3-1
on methodology).

3.2.1		 Strengthening national systems of innovation to
accelerate technology progress
National systems of innovation need to be strengthened,
especially in developing countries. National innovation
systems comprise many institutions and the cooperative
actions of financiers, law makers, business people,
institutional checks and balances, and researchers
developing new technologies.17 These ‘systems of
innovation’ play a key role in enabling the country to manage
the process of technology change, which ultimately will
be of use across many areas of the SDGs.18, 19 Leveraging
institutional innovation and changing consumer behaviour
may be equally important as progress in technology
performance.20 In this view, interdependencies are
considered between different technologies and the various
stages of technology life cycles. It finds that investments
are needed in both new and old technology systems, in
both components at the technology frontier and those that
promote technology access to all, as well as exploratory
and even in “crazy” ideas and innovations.21 Prioritising
one at the expense of the other is counterproductive for
the effective functioning of the system, as experience has
shown.
Incremental and radical technology and infrastructure
performance improvements – all are needed. Accelerated
technology change and a deep transformation are required
for the achievement of the SDGs. Incremental gradual
technology and institutional improvements are needed as
are radical, Schumpeterian “gales of creative destruction”
of materials and emissions intensive human activities. Even
in the case of successful radical new solutions, incremental
improvements after initial market deployment are essential.
To ensure a high quality of life, the transformation will
need to encompass both the supply side and the end-use
changes.22 This is a major challenge, as some economic
sectors might experience disinvestment, leading to winners
and losers. Consumption needs to be oriented toward high
efficiencies - e.g. through circular processes that reuse
waste products as resources - and low energy, water and
land use intensities.23

Infrastructures are essential for technological change,
as they influence industries’ capacity to maintain and
expand their technological knowledge base.24 In particular,
Governments need to provide the basic and essential
technological infrastructures in the economy, including
electricity supply, Internet and broadband connectivity,
computer hardware, software, and technical skills for
support and maintenance,25 all of which are essential
for the knowledge economy.26, 27, 28 Similarly, transport
infrastructure, good schools and health centers are
important. Infrastructures have long diffusion times and
require large upfront investments, and thus political will,
long-term commitment, coherent policies and the rule of
law are essential.29, 30 One example that illustrates the need
for a nuanced perspective on technology and infrastructure
is a recent programme to put broadband in every hospital
in Ethiopia which was cancelled when it became evident
that hospitals had more pressing concerns like keeping
the lights on or finding money for diesel for a generator.
A nuanced view was needed on how to properly sequence
development and identify opportunities for leapfrogging,
which do exist, but are probably overestimated.31
Granular, smaller-scale technologies with many units
(e.g., mobile phones) tend to diffuse fast, but also require
infrastructures and regulation just like the lumpier and
larger-scale counterparts. All require human capacity,
stable investment environments and institutional
arrangements. Granular technologies often show rapid
technological learning resulting in lower costs which
makes them useful solutions in rapidly growing parts of the
developing world.
Many technologies already exist, but their deployment and
diffusion in developing countries is lagging behind due to
many technical, economic, institutional, legal and behavioral
barriers.32, 33 Examples include IPR issues, private sector
capacity, mismatched needs, trade tariffs, and limited
access to trusted information, knowledge and capital.34 At
the same time, new and advanced technologies need to be
developed, continuously improved, shared, and deployed,
which requires R&D at all stages, from basic research to
development and deployment and in an integrated manner
across stages. Global private and public R&D investments
reached US$1.6 trillion per year (or 2 per cent of GDP) in
2014.35 However, 78 per cent of these investments were in
USA, China, Japan and Europe. In contrast, R&D levels in
most developing countries remained much lower than 2 per
cent of GDP.36
Coherent and comprehensive techno-economic policies are
needed. Externalities should be internalized by charging for
pollution and emissions. To move towards full internalisation
of externalities will take considerable time. In particular,
least developed countries would not be expected to achieve
full internalisation in the short- to medium-term, and OECD
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countries could provide them with stepped-up finance
and technology transfer for development and adaptation,
in order to support the transition process. Governments
should avoid “picking of winners”, but rather create a levelplaying field for all low-polluting technologies on a life-cycle
basis. Resources could be conserved by the introduction
and incentives to switch to a circular economy (including
3R – reduce, reuse, recycle). Abolishment of tariffs on
trade or transfer of environment friendly technologies is
one example of how adoption of green technologies could
be fostered. Systematic policies need to be instituted to
shorten the time-to-market for produce from developing
countries.37
Science, technology, and innovation (STI) literacy need
to be strengthened in every country to create knowledgebased, innovative societies that utilize scientific evidence
to help inform policy. This requires wise investments
in human capital including education at all levels, in
fundamental and applied research and development, in
infrastructure. Also needed are wise government policies
to facilitate “bottom-up” innovation by entrepreneurs in
private companies and universities. These policies would
reduce corruption, permit freedom of inquiry, establish
rule of law, expand participation by women, and expand
private sector investment and trade – all of which will
unleash the creativity of many people, create new jobs,
and accelerate scientific and technical advances.38 Policies
to institute participation of scientists in national decision
making and to establish technology transfer mechanisms
could potentially enhance national innovation capacities
and link research communities to economic sectors and
society at large.39 One example of the benefits of sciencebased information in support of policy making is climate
adaptation technology for water management,40 without
which many people will suffer water shortages, lack safe
water, increased water pollution, biodiversity reduction, and
increased frequency and intensity of floods, droughts, and
heat waves.41, 42
There is a need to facilitate experiments of new SDG-related
technologies in specific communities, to carry out social and
scientific monitoring, to draw lessons in order to upscale
with many small scale experiments and also with many
sites on larger scale projects,43 as well as to create trust
with people involved making sure that the politicians and
business people involved are not abusing the situation.44
Measures are needed to regularize learning across spheres
of practice to improve understanding of how to re-orient
innovation systems45 towards sustainable development.
Developing targeted interventions requires an understanding
of innovation systems and their socio-technical nature. Many
potential lessons are already available.46 Socio-technical
characteristics – such as mundaneness, role of standards
and certification, network externalities, and modularity
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- can be used as heuristics to identify possible barriers to
innovation that could emerge when selecting particular
technologies or interventions. Actors with convening power
should facilitate learning across disparate communities
of practice. For example, they could organize conferences
bringing together practitioners, policymakers, and scholars
from more than one sector; they could fund comparative
analyses drawing on more than one sector or location; and
could teach students across disciplines to think broadly
about technological innovation.
Learning and implementing lessons from existing
technology-related initiatives is important. Scientists
pointed out several examples. One example was Chile’s
programmes on cluster development. Following an analysis
which showed that only 15 per cent of researchers in Chile
were engaged in applied research,47 the government
strengthened coordination between public and private
sectors and academia. It commissioned studies on cluster
development,48 a strategic market study, an energy policy
roadmap, and eventually developed a strategic solar
industry programme in which a private public committee
allocated resources for applied research. In the case of
the mining industry cluster, road-mapping was added to
general cluster analysis and foresight exercises carried out
by industry.49 Another example was systematic information
on incorporating mobile technologies into community
health practices (mHealth) in Rwanda which has enabled
learning from existing practices.50 Information on mobile
phone ownership, user characteristics (such as age and
education), and technology design enabled health care
providers to engage directly with patients.51, 52 Another
example is the creation of planted forests conservation
units in the São Marcelo Park Forest in Brazil,53 where
technology was used to control good quality and humidity
air which led to natural regeneration.54, 55, 56, 57

3.2.2. Plans, roadmaps and integrated assessment
National and international action plans and roadmaps
should be developed for achieving the SDGs individually
and together. This should include participation from
government, private companies, academia, and NGOs.
Feedback is needed from the STI community on what is
working and what not.58 Technology roadmaps, particularly
at national and global levels could provide insights on
implementation and the available options.59 Action plans
should include a strong mobilization of financial resources
for their implementation and evaluations of technology
transfer requirements in all countries.60
The science and engineering communities could develop
science road maps for 10 to 20 years into the future, e.g.,
on key issues like geological assessment of carbon capture
and storage (CCS) storage for which a global geophysical
effort is needed. They could develop technology roadmaps
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for most SDGs, in cooperation with engineering academies.
They could develop research and development roadmaps
which would include a budget, a structure and R&D
partnerships for 5 to 10 years. The communities could
also cooperate conducting science and technology training
worldwide which could be a global effort across universities
and supported by science and engineering academies.61
Information and advice has to be shared effectively among
countries on policies, actions, and partnerships. This could be
done through many venues, such as the multi-stakeholder
STI Forum and on-line platform of the UN Technology
Facilitation Mechanism,62 and through new communication
technologies that can be utilized for maximizing STI
contributions to the SDGs and for connecting innovators,
developers, and investors of technologies with those who
need solutions to their problems and challenges.63
Systems thinking and technologies for a circular economy.
A circular economy is one in which industrial systems are
restorative and regenerative by intention and design.64, 65, 66, 67
Creating a circular economy requires bringing together
academia, the private sector, the public sector and civil
society. More sustainable production schemes and
innovation in the private sector are needed. For example,
industrial symbiosis which establishes cooperation and
synergies between two or more industries, often including
non-industrial partners, can make a significant contribution
to improved resource efficiency.68 Systems thinking is
essential to manage trade-offs, especially in the nexi
between human health and wellbeing,69 urbanisation, and
ecosystem services,70 or the water-energy-food-nexus.71, 72, 73
Integrated assessment models can be useful to design
sustainable development policies, as the SDGs are
interlinked in complex and often subtle ways74, 75, 76 Actions
to achieve progress in one SDG sector may enhance or
diminish performance in other sectors.77, 78 Integrated
assessment models can serve as experimental platform
for testing the effectiveness of proposed interventions for
achieving the SDGs. They have illustrated the importance
of integrated design of urban and rural mobility will be key,
notably a well-functioning public transport infrastructure,
new mobility options such as e-bike or e-cars, and in
suitable areas biofuel supply chains. One example of such
models is the Millennium Institute’s iSDG model.79, 80, 81, 82
Countries need to explore their own desired paths of
economic diversification based on identification of
promising technological trajectories and new industries.
Empirical evidence shows that development is associated
with the shift of labour from low- to high-productivity and
high-wage activities.83 The changes in the composition of
the economic system occurring during this process give
rise to an increasing variety and complexity of economic
activities.84 Increasing complexity is associated with higher

levels of GDP and growth, and reduction of inequality.85 That
process is ultimately the result of innovation. Promising
actions in all these strategies is the use of empirical data
on production, exports and innovation to identify specific
technology trajectories to guide the transition towards
sustainable development. Promising technological
trajectories and new industries can be identified, using
patent databases, benchmarking early movers based on
their comparative advantage, and/or by using the “product
space” and measures of product complexity.86
Industrial policies. Contributing scientists saw as key
to promote industries that are developing relevant
technologies, especially those willing to manufacture
in developing countries, while cutting subsidies and tax
breaks for those that are not sustainable. In developing
countries, some governments may be willing to legislate
this, if the right incentives are provided by international
development banks.87 In high-income and innovative
regions, high environmental standards for industry need to
be enforced, in order to provide benchmarks for others and
possibly enforce them via intergovernmental agreements
with the help of NGOs. Others suggested to reconsider
the desirability of ever increasing worldwide trade and
exploring optimal forms of protectionism. In this view,
regional or global policies with respect to sustainability
standards could be explored, and development aid and
trade could be directed more towards small-scale and local
support with technologies that benefit the poor in terms of
food accessibility, basic amenities such as electric light,
water, health and education.88

3.2.3 Putting technology at the service of inclusion
Access to affordable, modern technology for everyone,
especially in developing countries. Scientists underlined
that developing countries, including SIDS and LLDCS need
better technology access which is currently constrained by
inadequate R&D funds and human skill formation. According
to J.A. Schumpeter, it is the introduction of a new product
and the continual improvements in the existing ones that
lead to growth and development. Hence, innovation is the
ultimate driver of long-run economic growth, and barriers
to technology access limit development perspectives
of countries.Against this background, policy-actions are
needed that lead to comprehensive, non-discriminatory
and transparent cooperation among developing, developed
countries and SIDS.89 Contributing scientists proposed
that developed countries share technology and experiences
with those developing countries that are lacking stateof-the-art green technology.90 Some also stated that the
latest technologies should be freely available in poorer
countries, and that patents should not constitute barriers
for technology diffusion to these countries. In this context,
new business models and patent pools for sustainable
technologies have proven useful. For example, within three
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years of NIKE’s launch of a patent pool in 2010, more than
400 technologies have been made available and accessible
through the platform.91
Inclusive innovation policies can help achieve more
equitable, sustainable and inclusive development.
Inclusive innovation refers to the inclusion in some aspect
of innovation of groups that are currently marginalised.92, 93
The group most often identified is that with the lowest
income, but may also include women, youth, persons with
disabilities and ethnic minorities. Various UN entities have
studied and tested the issue technology and inclusive
innovation and their implications for development.94
For example, UNCTAD’s work emphasizes the need to
understand - in the context of innovation policies - the
particular failures of innovation systems that hinder the
attainment of inclusive goals. In particular, to integrate
social objectives in STI policies, it is important to consider
the specific situations and needs of poor people, women
and other groups, as illustrated in UNCTAD research on
STI policies95 and technologies for women.96 Technologies
that create barrier-free environments can improve societal
inclusion of deaf and blind people and even support
disaster management and prevention.97 On a related note,
it should be noted that many technologies are associated
with “jobless growth” as identified by the ILO. These
technologies may lead to higher productivity but reduce
employment and thus jeopardize “inclusive development”.
Technology gaps between countries and groups of people
have been a dynamic issue of concern in the sustainable
development discourse. Technology gaps exist in all
sectors and their nature and severity in terms of being a
development constraint differ greatly. This is evident in the
World Investment Reports which have analysed these gaps
in infrastructure, low-carbon economy, agriculture, global
value chains, and the SDG sectors.98 New technology gaps
often emerge with the application of new technologies,
such as big data, the Internet of Things, 3D printing, and
digital automation (see Section 3.3), which could have wideranging implications that widen - not minimize - existing
inequalities.99 While such technologies are at an early stage,
it is important for countries to begin to understand them,
identify potential implications, and use foresight activities
to guide policy planning exercises.
An ecosystem approach to policy can help bridging existing
technology gaps.100 Prominent examples include digital
technology gaps which comprise connectivity, capability and
content elements. There remain considerable connectivity
divides in LDCs, SIDS and developing countries as a
whole.101 The connectivity divide is greatest in countries
with high rural population shares. To bridge the divides
in terms of capabilities at the individual, government and
enterprise levels, ICT usage and other complementary
skills are needed. Policy actions include creating alternate
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spaces for learning, involving community centres, creating
better metrics of ICT usage, making efficient use of
digital platforms, engaging in continuous experimentation,
exploring strategic collaborations, popularizing open
government data models, developing comprehensive
citizen engagement strategy, and adopting participatory
e-governance models for the ‘shared economy’. The divides
in terms of content continue to be large, with the virtual
content being highly skewed along language, geography
and themes. Locally relevant content can be promoted
by establishing local innovation centres and technology
hubs, promoting local internet exchange points, increasing
support for open data initiatives and organize contests and
challenges.
Interests of underserved populations should be
systematically taken into account throughout the
innovation process. Otherwise, impoverished and future
populations may have to deal with technologies poorly
suited for them which were chosen by others. There is also
untapped potential for end-users to adapt technologies for
use in new settings.102 In fact, a survey of research project
“The Diffusion of Innovation in Low-Income Countries” in
Ghana identified that responding to customers’ needs and
requirement as the most important source of innovation in
Africa.103 Channels of communication between underserved
populations and powerful actors could improve innovation
systems. Therefore, it is proposed that actors with convening
power and normative authority should identify ways to more
meaningfully engage marginalized populations in innovation
systems.104 For example, international NGOs and UN entities
can help governments to directly engage marginalized
populations when negotiating norms and establishing
priorities. This requires capacity-building among lesspowerful populations to represent their interests in global
forums. Previously, international organizations primarily
focused on technology transfer, often through financing
arrangements to export technology from more advanced
countries to developing countries. However, newer forms of
cooperation seek to more deeply engage developing country
actors in the process of technology invention and selection
105
and fostering new collaborative R&D arrangements.106
Access to and use of “Assistive Technology” for people
with disabilities should be promoted. Assistive Technology
enables people with disabilities to participate in social
life and to live independently. Assistive Technology,
inter alia, helps in the following personal areas: medical
treatment, training, personal care and protection, mobility,
housekeeping, communication, handling objects, and
accessing employment. These technologies are a key
element captured in the UN Convention on the Rights of
People with Disabilities (CRPD) of 2006. The CRPD includes
accessibility as a general principle and obliges state
parties to “promote the availability, knowledge and use of
assistive devices and technologies relating to habilitation
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and rehabilitation.”107 The use of Assistive Technology is
increasing108 and the trend is likely to continue, as there is
not enough human labour available to provide one-on-one
dedicated, individualised care. Exploring the socio-cultural
context is important, as cultural norms can act as barriers
to access and usage of Assistive Technology by people
with disabilities.109 In multi-ethnic, multi-cultural societies,
there are typically significant differences in the uptake of
assistive technology by people with disabilities from various
ethnic backgrounds.110 Most access and usage challenges
in relation to assistive technologies are not related to
technological advancements or developments, but are
connected to the barriers associated with its uptake.111, 112
On-the-ground solutions and technological innovations
should be considered as a core component of livelihood
strategies and an enabling factor of current urbanization
processes, in addition to pre-existing models of resource
provision through large-scale technological networks. 113, 114
Flexible technological configurations and residents´
collaborative practices are essential for meeting the
daily water needs of people who do not have access to
piped water.115 Such configurations work outside largescale networked piped water systems and make use of
locally ready-to-use solutions to access and store water
such as plastic storage containers, mobile vehicles, etc.
This is also the case of energy provision and housing and
transport.116 Local governance processes play a crucial role
in the introduction and use of new technologies. These need
careful consideration to avoid generating new problems
while dealing with existing ones.117, 118
Intervention research drawing on cognitive science,
psychology, behavioural economics, and anthropology.
An important policy element to leverage technology
is to ensure programs understand and address the
psychological and social dimensions that limit individuals
from optimally engaging with technology.119 For example,
certain technological solutions in the health sector are only
as effective as an individual’s capacity to understand, use
and innovate around them. Examples of how cognitivebehavioural approaches can be effective include text
reminders to patients to increase drug adherence120
and inspirational videos showing how similar groups
improved their socio-economic status.121 New development
approaches are required that not only take into account
how people think, feel and do within their local context,
but must move beyond to create interventions that directly
foster individual’s power, voice and agency. Recent research
on targeted empowerment interventions for women that
strengthen individual agency demonstrated a nearly
tripling of sales for clean energy micro-entrepreneurs in
Kenya122 and significant enhancements in relationships
and well-being.123 Intervention research drawing on
cognitive science, psychology, behavioural economics,
and anthropology is critical to advance human capacity to

leverage technology for the SDGs.124
Informal cultural norms and the nexus to formal rules
need to be explicitly considered when assessing technology
needs and gaps. Technology needs and gaps are context
specific, and that the lineaments of the context need to go
far beyond the ones currently being considered, namely, city
size, development stage, and countries in special situations.
Communities and societies are held together by shared and
symbiotically interacting formal ‘rules’ and informal cultural
‘norms’. A mutually supportive evolution of rules and norms
is a prerequisite for sustainable and inclusive development.
The introduction of new technologies meant to promote
sustainable and inclusive development has the potential to
cause - and often does, as human experience has shown
- incongruity between the pace of evolution of rules and
norms. This could dampen community’s enthusiasm for the
uptake of new technologies and, more seriously, engender
outright hostility towards them, thereby frustrating the
objective of sustainable development.125, 126, 127, 128, 129

3.2.4 Building institutions that support sustainable
technology progress
Institutions are critical for leveraging technologies.
These rules and regulations in society can open
opportunity spaces for innovating and making best use
of technological innovations.130, 131 Institutions need to
be reformed to re-orient innovation systems towards
sustainable development. All stages of innovation and all
relevant decision-making levels need to be considered at
the outset. For example, reform efforts in the biomedical
innovation system previously focused on just one stage,
such as driving invention for neglected diseases, adapting
vaccines to be heat-stable, or decreasing the price of
HIV/AIDS medicines. More recently, institutional reforms
involve using publicly-financed “push” and “pull” incentives,
whereby affordability measures are being built into the
R&D processes from the very beginning. Governments
of both industrialized and developing countries are being
asked to contribute to a global biomedical R&D fund for
this purpose.132 Other examples are the creation of carbon
prices through various carbon markets which typically
require better incentives for private energy R&D and
concerted public R&D investment.133
There is a need for research and development and incentives
for the deployment of cheaper, highly efficient technologies
with systemic benefits. These technologies have the
potential to transform existing technology systems leading
to multiple benefits across the SDGs. Examples include offgrid electricity systems with storage, electric mobility, and
novel antimicrobial medicines.
Significant R&D is needed for urban and rural decentralized
electric power systems (perhaps even direct current134,
135
) and for interactions with new options such as heat
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pumps for space heating, heat and power storage and
electric mobility. These systems must become central to
the UN or most governments’ sustainability agendas.136 In
addition, adequate community and business models need
to be found to operate such systems in terms of reliability,
affordability, sustainability and safety (incl. privacy).137, 138
In this context, the existing research gaps need to be
bridged between those in the social sciences, in policy and
those in the electrical engineering139, 140 Off grid electricity
systems have multiple SDG benefits. For example, they can
be used for storage and transportation of perishable food,
as well as for drying grain141 and thus can help reducing
food spoilage.142
Cheaper, highly efficient technologies must become
available in key SDG areas. R&D in innovative technologies,
general purpose technologies, and basic science are
prerequisites, as are energy efficiency laws. A successful
example is Japan’s top-runner programme143 which could
be a model to be explored by other countries. Global
explicit carbon prices could help reducing greenhouse
gas emissions, but - to be effective - they would require
all countries to introduce similar levels of carbon prices
which appears unrealistic a present and might also
raise concerns with regard to ensuing impacts on the
achievement of other SDGs.144, 145 Cheaper, highly efficient
bio-energy technologies, solar energy equipment, improved
cookstoves, low emissions power plants and less dirty coal
technology might also be key.146
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It is important to harness the local innovation system to
sufficiently localize the smart infrastructure concepts.
Policy instruments for this purpose include establishing
urban innovation units and living labs, promoting open data
and open science models, exploiting regional innovation
networks and global collaborations, and bringing together
science parks, business incubators and innovation hubs.149
The level of concentration of public resources must be kept
within environmental carrying capacity. Mega-cities require
specific attention. The urban scale of cities is constrained
by spatial, land, water, and energy resources, but these
constraints can be relaxed via technological breakthroughs,
hence allowing the city to grow further. As, technological
breakthroughs are not unlimited, non-technological
solutions need to explored.150 In the case of megacities,
institutional approaches can provide environmental
solutions through re-defining megacities’ functions through
legislation and balanced distribution of public resources, in
particular, quality educational and medical care facilities.151

More R&D investments are needed in the field of
antimicrobial research and diagnostic technology.
Innovation in technologies is crucial on all levels of
healthcare and beyond from point of care diagnostics with
an aim to rationalise use of antibiotics to novel antibiotics
themselves and their pharmacological alternatives. SDGs
should be used as an instrumental inter-sectoral platform
through which an underlying antimicrobial resistance as
a threat to the world’s sustainable development can be
addressed collaboratively.147

Institutions could promote development of low cost local
technology solutions based on community knowledge, in
particular for disaster risk reduction, urban health and wellbeing. The crowd sourcing technique for neighbourhood
mapping can prove to be very effective for collecting
risk information for disaster risk reduction. Technologies
using innovative geospatial techniques, such as disaster/
urban zonation, urban heat island mapping and exposure/
vulnerability analysis in a multi-hazard framework are
promising for mitigating risks and pursuing sustainability.152
Development of green resilient infrastructure-enabled
urban spaces could provide multiple benefits and support
the SDGs.153, 154 It involves less resource-intensive green
engineering, allowing traditional knowledge to build and
manage and inclusive participation during the process of
re-generation. It enriches ecological and socio-cultural
resources and provides resiliency towards extreme events,
as urban climate modification155 and water management156
increases coping capacity of urban areas.157, 158, 159, 160, 161

The needed technologies and priorities in cities vs. rural
areas often differ greatly in both developed and developing
countries. More than half of all people already live in
cities, and by mid-century it will be two-thirds. Technology
progress has enabled mega-cities to emerge, but continued
progress is required even to sustain basic service delivery
and reasonably healthy lives in these growing cities. “Smart
cities” are emerging with hundreds of smart city projects
underway in developed and developing countries. Smart
cities and infrastructure can be used to pave the way for
inclusive urbanization, or they can exclude poorer sections
of the society. To make city development inclusive, some
smart infrastructure applications are designed exclusively
for marginalized people, including those in informal
settlements, people of old age and people with disabilities.148

Coordinated global monitoring and modelling of many
different types of data sets requires new tools and scientific
innovations for data collection and analysis. Devising
metrics, establishing monitoring mechanisms, evaluating
progress, enhancing infrastructure, standardizing and
verifying data should be top priorities for the scientific
community and policymakers alike.162 In this context, the
International Council for Science, the International Social
Science Council, the Inter-Academy Partnership, and the
World Academy of Sciences have developed a new global
accord that identifies the opportunities and challenges of
the data revolution as today’s predominant issue for global
science policy, and proposes principles and practices for
open access to research data.163, 164 Guiding frameworks
might be useful for assessments of large, international
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projects. They could be supported by firmer and more
consistently enforced policies of international development
banks and other donors.165
Big data which has emerged as a new ecosystem of new
data, new tools and new actors166 can help both monitor
and promote the SDGs.167 It is particularly promising for
inferring or proxying SDGs at fine levels of temporal and
geographical granularities. Examples include poverty
mapping, disasters monitoring, urban dynamics,168
resilience to climate change-induced shocks.169, 170 Big Data
can and will also be increasingly used directly by people
and groups outside of the realm and reach of traditional
policy and measurements systems.171 Individuals and
communities can be allowed and incentivized to engage
in policy debates through and about ‘their’ data seeking
greater control over the use of their data and holding those
in power to higher standards. Big and Open data need to
meet in a “new deal on Data” in which the most vulnerable
would have a stronger say in how and for whom policies
are designed. Technologies for GIS analysis of geospatial
data could also support interventions in many areas,
for example, to identify suitable areas for mobile water
treatment.172 At the same time, it is important to strengthen
official statistics for monitoring SDG indicators, in view of
Member States emphasis on nationally owned data, and
in order to make actual measurements rather than rely
merely on proxy data.173

3.3 Scientists’ perspectives on crucial emerging
technologies for the SDGs until 2030
A number of science-related processes routinely identify
emerging technologies and elements of technology
solutions for achieving the SDGs. Those include academies
of sciences, individual academics, NGOs, the private sector
and the UN system.174 Mapping these lists to the SDGs could
be a productive way to engage the science and engineering
community more broadly in contributing to the goals, as
illustrated by WFEO’s mapping of the US National Academy
of Engineering’s Grand Challenges.175
For the present chapter, scientists were asked: “Which
technologies and what level of their performance and
deployment will be most crucial until 2030?”. Sixty-one
scientists provided inputs in response to the question and
another 97 scientists had discussed various technologies
in their GSDR science-policy briefs.176 Many of them also
pointed out specific opportunities and threats related to the
identified technologies. Table 3-3 provides an overview of
perspectives. Identified technologies fall into the bio-tech,
digital-tech, nano-tech, neuro-tech and green-tech clusters.
New technologies are developing at exponential pace,
faster than ever before. The Fourth Industrial Revolution

is fundamentally different from the three previous
revolutions.177 It fuses fields of physics, biology, computer
science and many more, impacting all disciplines, industries
and the world’s economy. By 2030, many new technologies
will emerge, while current nascent or immature technologies
will reach the commercialization stage and may help
addressing some of the SDGs. Conversely, the SDG agenda
may play an important role in this transformation, as it will
direct and could guide future developments, at the same
time serving as a tool and change framework.178
Two most crucial technology clusters for the SDGs may be
energy technologies lowering the cost of clean, non-carbon
based energy technologies and carbon sequestration, and
information, communication, and computer technologies
providing new information and analytics that can help us to
make smarter decisions and provide more effective services
and new innovation in every SDG area. New rapid advances
in biotechnology, nanotechnology and neurotechnology are
other areas with great potential for affecting many sectors.
The biggest challenges will likely be in sectors, such as
manufacturing, construction, and transportation, where new
innovations are needed that can expand rather than reduce
employment opportunities and ensure that more people
move out of poverty into the middle class in all countries.179
Reflecting this, science-policy briefs submitted for the
GSDR highlight the importance of synthetic biology,180
biotechnology,181 nanotechnology,182 and renewable energy
technologies,183 in order to provide clean water and energy
for all. Some contributing scientists are convinced that
“there is no limit to the number of innovations that could
help nations accelerating implementation of SDGs”.184
While these technologies have great potential and are a
testament to human ingenuity, it will also be important to
minimize risks and draw attention to potential problems
or dangers arising from new technologies and chemicals
such as synthetic biology, nanotechnology applications,
or genetically modified organisms. There are no risk-free
technologies. Even the most sustainable technologies
have had unintended and known adverse impacts. Another
concern is that emerging information and bio-technologies
could have adverse impacts on community and society
cohesion and value systems. Some scientists even suggest
that “Sustainable technologies do not exist!”.185
Some warn against looking at technology as a panacea,
and point out the limits of technology to address ultimate
limits of the ecosystem, and its subordination to politics.186
According to them, high performance technologies alone
will be insufficient for SDG achievement. Alternative
social technologies and perspectives may also be needed
that go well beyond current approaches.187, 188, 189 Some
contributing scientists see this as the most crucial issue
from now to 2030.190
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Table 3-3: Crucial emerging technologies for the SDGs until 2030, as identified through outreach of the GSDR team
to scientific communities around the world
Technology
cluster

Crucial emerging technology for the SDGs until 2030

Opportunities in all
SDG areas, including:

Potential threats,
including:

Bio-tech

Biotechnology, genomics, and proteomics; gene-editing technologies and customdesigned DNA sequence; genetically modified organisms (GMO);  stem cells and
human engineering; bio-catalysis; synthetic biology; sustainable agriculture tech;

Food crops,
human health,
pharmaceuticals,
materials,
environment, fuels.

Military use; irreversible changes to health
and environment.

Digital-tech

Big Data technologies; Internet of Things; 5G mobile phones; 3-D printing and
manufacturing; Cloud computing platforms; open data technology; free and opensource; Massive open online courses; micro-simulation; E-distribution; systems
combining radio, mobile phone, satellite, GIS, and remote sensing data; data
sharing technologies, including citizen science-enabling technologies; social media
technologies; mobile Apps to promote public engagement and behavioural change;
pre-paid system of electricity use and automatic meter reading; digital monitoring
technologies; digital security technology.

Development,
employment,
manufacturing,
agriculture, health,
cities, finance,
absolute “decoupling”,
governance,
participation,
education, citizen
science, environmental
monitoring, resource
efficiency, global
data sharing, social
networking and
collaboration,

Unequal benefits, job
losses, skills gaps,
social impacts, poor
people priced out;
global value chain
disruption; concerns
about privacy, freedom
and develop-ment;
data fraud, theft,
cyber-attacks.

Nano-tech

Nano-imprint lithography; nano technology applications for decentralized water and
wastewater treatment, desalination, and solar energy (nanomaterial solar cells);
promising organic and inorganic nanomaterials, e.g., graphene, carbon nanotubes,
carbon nano-dots and conducting polymers graphene, perovskites, Iron, cobalt, and
nickel nanoparticles, and many others;

Energy, water,
chemical, elec-tronics,
medical and pharmaceutical industries;
high effi-ciencies;
resources saving; CO2
mitigation.

Human health
(toxicity),
environmental impact
(nanowaste)

Neuro-tech

Digital automation, including autonomous vehicles (driverless cars and drones),
IBM Watson, e-discovery platforms for legal practice, personalization algorithms,
artificial intelligence, speech recognition, robotics; smart technologies; cognitive
computing; computational models of the human brain; meso-science powered
virtual reality.

Health, safety, security
(e.g., electricity theft),
higher efficiency,
resource saving,
new types of jobs,
manufacturing,
education.

Unequal benefits,
de-skilling, job losses
and polarization, widening technology gaps,
military use, conflicts.

Green-tech

Circular economy: technologies for remanufacturing, technologies for product lifecycle extension such as re-use and refurbishment, and technologies for recycling;
multifunctional infrastructures; technologies for integration of centralized systems
and decentralized systems for services provision; CO2 mitigation technologies; low
energy and emission technology.
Energy: modern cookstoves with emissions comparable to those of LPG stove;
Deployment of off-grid electricity systems (and perhaps direct current); mini-grids
based on intermittent renewables with storage; advances in battery technology;
heat pumps for space heating, heat and power storage and electric mobility (in
interaction with off-grid electricity; smart grids; natural gas technologies; new
ways of electrification; desalination (reverse osmosis); small and medium sized
nuclear reactors; biofuel supply chains; solar photovoltaic, wind and micro-hydro
technologies; salinity gradient power technology; water saving cooling technology;
LED lamps; advanced metering.
Transport: integrated public transport infrastructure, electric vehicles (e-car and
e-bike), hydrogen-fueled vehicles and supply infrastructures.
Water: mobile water treatment technology, waste water technology, advanced
metering infrastructure.
Buildings: sustainable building technology, passive housing.
Agriculture: Sustainable agriculture technology; Innovations of bio-based products
and processing, low input processing and storage technologies; horticulture
techniques; irrigation technologies; bio-organometallics which increase the
efficiency of biomimetic analogs of nitrogenase.
Other: Marine Vibroseis, artificial photosynthesis

Environment,
climate, biodiversity,
sustainable production
and consumption,
renewable energy,
materials and
resources; clean air
and water; energy,
water and food
security; development,
employment; health;
equality.

New inequalities, job
losses; concerns about
privacy, freedom and
development.

Other

Assistive technologies for people with disabilities; alternative social technologies;
fabrication laboratories; radical medical innovation; geo-engineering technologies
(e.g. for iron fertilization of oceans); new mining/extraction technologies (e.g., shale
gas, in oceans, polar, glacier zones); deep sea mining technologies;

Inclusion,
development, health,
environment, climate
change mitigation,
resource availability.

Pollution, inequalities,
conflict.

Sources: Results of an online survey among scientists and experts conducted in April 2016 and GSDR science-policy briefs.
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The groups of technologies listed in Table 3-3 are discussed
in more detail in Annex 2, entitled “Scientists’ perspectives
on crucial emerging technologies for the SDGs until 2030”.
Some scenario analysts provided initial quantifications for
technology deployment until 2030. For example, according
to one energy economist, in the case of green-tech in
industrialized countries, market penetration of smart grids
might reach 20 per cent of the electricity market, all new
buildings would be energy efficient while all buildings
existing today would be refurbished to become energy
efficient, electric vehicles would reach market shares of 50
per cent of new registrations due to vastly improved battery
performance and low costs, nuclear power would provide
some 60 per cent of baseload generation,191 hydrogenfueled vehicles and supply infrastructures would be
commercialized and natural gas would become the largest
fossil fuel.192 In developing countries, electrification not
only of households but of small urban and rural businesses
and agricultural small holders could be fully achieved,
desalination (reverse osmosis) deployed, small and medium
sized nuclear reactors could provide some 10 per cent of
baseload generation, agriculture would be mechanised;
mini-grids development would be based on intermittent
renewables with storage, grid expansion would be twice
today’s rate, and IT for education deployed even in remote
areas.
Long-term technology roadmaps can support business
development and policy planning. Systematic roadmapping and scenario work for all SDG areas would be
highly beneficial and help engaging a broader cross-section
of scientists, engineers and other stakeholders. A number
of technology foresight experts have developed indicative
timelines for deployment of the technology clusters from
2016 to 2030 which could serve as a good basis for a
comprehensive analysis that encompasses the full SDG
range.
The CSTD Secretariat at UNCTAD has recently pioneering
technology foresight for areas under debate in the UN. For
example, one priority theme for the 19th session of CSTD
was “Foresight for Digital Development.” Several CSTD
documents, 193, 194, 195 focused on how countries can use
foresight to assess the likely impact of emerging digital
developments. They offered potential global scenarios
for the trajectory of each technological trend. These
could potentially serve as a starting point for countries to
initiate their own foresight exercises based on their specific
contexts.

3.4 Conclusions
The 158 scientists who contributed their perspectives to
this chapter represent 43 disciplines and all world regions.
The collection of their views provides initial guidance
that could prove useful in the preparation of an in-depth
technology chapter for the Global Sustainable Development
report in 2019. Much in-depth work remains to be done –
collaboratively by external scientists, engineers, UN staff
experts, in consultation with the Scientific and Technological
Community Major Group co-organized by ICSU, ISSC and
WFEO.
Selected actions or policy elements suggested by scientists
included: national and international action plans and
technology roadmaps; build effective national sciencepolicy interfaces (scientists to analytically support public
decision-making); facilitation learning across communities
and including underserved communities; cluster analysis,
foresight and scenarios; science roadmaps to include
affordability and inclusion measures to be built into R&D
processes from the outset; invest in both new and old
technologies, in infrastructures and granular technologies,
in increased performance of advanced technologies and
technology adaptations for underserved communities;
identify promising technological trajectories and new
industries for each country; and engage communities and
the poorest and most vulnerable in identifying needs.
Scientists identified many crucial emerging technologies
for the SDGs and suggested for further policy elaboration.
They fall into the bio-technology, digital-technology, nanotechnology, neuro-technology and green-technology
clusters. However, very little information exists on the
expected or desired level of performance and deployment
of these technologies until 2030. To estimate these levels
in various contexts, collaboration on SDG scenarios and
roadmaps will be important. Systematic road-mapping and
scenario work for all SDG areas would be highly beneficial
and help engaging all stakeholders.
The technology we have today is robust enough to keep
scientists, engineers and all relevant stakeholders engaged
and networked. New technologies in the future will be
even more powerful tools for building an effective, global
science-policy cooperation leveraging technology for a
better future for all as envisioned in the SDGs.
Online Annex: List of technology-related science-policy
briefs for the GSDR see http://sustainabledevelopment.
un.org/globalsdreport/2016

Chapter 3. | Perspectives of scientists on technology and the SDGs |

Endnotes

55

2016, May 2016, to appear http://sustainabledevelopment.
un.org/globalsdreport/2016/

1

Harvard’s Sustainability Science Program’s Initiative on
Innovation and Access to Technologies for Sustainable
Development https://www.hks.harvard.edu/centers/mrcbg/
programs/sustsci/activities/program-initiatives/innovation/
documents

17 Kamp Adriaan (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

2

Anadon, Laura Diaz, Gabriel Chan, Alicia Harley, Kira Matus,
Suerie Moon, Sharmila L. Murthy, and William C. Clark. “Making
Technological Innovation Work for Sustainable Development.”
Paper, Harvard Kennedy School, December 2015. Available
at:
https://research.hks.harvard.edu/publications/getFile.
aspx?Id=1294.

19 Sagar, Ambuj (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

3

https://sustainabledevelopment.un.org/topics/science/crowd
sourcedbriefs

4 Pan, Jiahua (2016), submission to UN survey among scientists
on technology and the SDGs, conducted in April 2016.
5

Jiahua Pan, (2015a). China’s Environmental Governing
and Ecological Civilization. China Social Science Press and
Springer-Verlag Berlin.

6

Grübler, A., (1998). Technology and Global Change. Cambridge,
United Kingdom: Cambridge University Press.

7

Diamond, J., (2005). Collapse: How Societies Choose to Fail or
Succeed. New York: Viking Press.

8

Holdren, J.P., (2006). The energy innovation imperative:
addressing oil dependence, climate change, and other
21st century energy challenges. Innovations: Technology,
Governance, Globalization, vol. 1, No. 2, pp. 3-23.

9

Acemoglu, Daron (2002). Technical Change, Inequality, and
The Labor Market. Journal of Economic Literature, 40, March
2002: pp. 7-72. http://economics.mit.edu/files/4124

10 Fu, Xiaolan & Gong, Yundan, 2011. “Indigenous and Foreign
Innovation Efforts and Drivers of Technological Upgrading:
Evidence from China,” World Development, Elsevier, vol. 39(7),
pages 1213-1225, July, https://ideas.repec.org/a/eee/wdevel/
v39y2011i7p1213-1225.html
11 Dilek Aykut & Andrea Goldstein (2006). “Developing Country
Multinationals: South-South Investment Comes of Age,” OECD
Development Centre Working Papers 257, OECD Publishing.,
https://ideas.repec.org/p/oec/devaaa/257-en.html
12 Good arguments were also made for - but no consensus
reached on - inclusion of additional SDG targets in Table 1: 1.5,
4.7, 6.5, 6.6, 11.3, 11.5, 11.6, 12.1, 13.1, 15.1, 15.3, 15.5, 15.8,
and 16.5. Further in-depth interdisciplinary debate among
scientists, including objective selection criteria would be
useful.
13 We could not identify any such review or assessment of current
perspectives of scientists. Possible exceptions on the sectoral
level are two SD21 studies that were undertaken by DESA in
preparation for Rio+20: one on energy perspectives, the other
on food and agriculture. However, they have a more general
focus than merely technology.
14 DESA (2012). Perspectives on sustainable energy for the 21st
century, UN SD21 study for Rio+20, https://sustainabledevelopment.
un.org/content/documents/1131Energy_SD21.pdf
15 DESA (2012). Food and agriculture: sustainability for the 21st century,
UN SD21 study for Rio+20, https://sustainabledevelopment.
un.org/index.php?page=view&nr=625&type=400&menu=35
16 Roehrl, R., et al. (2016). Perspectives of Scientists on
technology and the SDGs, Background paper for the GSDR

18 “Strengthening National Systems of Innovation to Enhance
Action on Climate Change,” TEC Brief No. 7, UNFCCC (2015).

20 Pan Jiahua, (2015b). Ecological Civilization: A New
Development Paradigm China Economist Vol.10, No.4, JulyAugust 2015(p044-71).
21 Nakicenovic, Nebojsa, (2016). PGA High-level dialogue, New
York, 21 April 2016.
22 Technologies closer to the consumer, like mobile phones,
generally diffuse more rapidly than “lumpier” technologies
such as power plants assuming of course that there are
infrastructures available for their deployment and that they
meet human needs.
23 Nakicenovic, Nebojsa (2016). Framing for the Narrative for the
UN Forum on STI for the SDGs, Draft, May 2016.
24 OECD (2000) “Science, Technology and Innovation in the New
Economy” Policy Brief. September 2000. Retrieved on April 22
from http://www.oecd.org/science/sci-tech/1918259.pdf
25 Evoh, C. (2015) Evoh, Chijioke J. (2015) “ICT and African
Transition to the Knowledge Economy: Issues and Challenges
Facing Nigeria” in Funso Adesola, Iwebunor Okwechime,
Ronke Ako- Nai and Akin Iwilade (eds.) (2015), State,
Governance and Security in Africa: A Festschrift in Honour of
Professor Bamitale Idowu Omole, Tallahassee, (Florida, USA),
SokheChapke Publishing Inc.
26 Salkowitz, R. (2010) Young World Rising: How Youth,
Technology and Entrepreneurship are changing the World
from the Bottom up. Hoboken, NJ: John Wiley & Sons Inc.
27 Houghton, J., & Sheehan, P. (2000) “A Primer on the Knowledge
Economy” CSES Working Paper No. 18. Centre for Strategic
Economic Studies Victoria University of Technology http://
www.business.vu.edu.au/cses/documents/working_papers/
cses/wp18_2000_cses.pdf
28 Yet, Africa with a penetration rate of eleven percent for mobile
broadband service subscription continues to lag the other
regions. Source: International Telecommunication Union
(2014) Measuring the Information Society Report, 2014.
Geneva: International Telecommunication Union
29 Chijioke Josiah Evoh (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
30 Evoh, C. (2015) Evoh, Chijioke J. (2015) “ICT and African
Transition to the Knowledge Economy: Issues and Challenges
Facing Nigeria” in Funso Adesola, Iwebunor Okwechime,
Ronke Ako- Nai and Akin Iwilade (eds.) (2015), State,
Governance and Security in Africa: A Festschrift in Honour of
Professor Bamitale Idowu Omole, Tallahassee, (Florida, USA),
SokheChapke Publishing Inc.
31 Donnenfeld, Zachary (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

56

| Global Sustainable Development Report 2016

32 Philibert, Cedric, (2006). Barriers to technology diffusion:
the case of solar thermal technologies. International Energy
Agency, document number COM/ENV/EPOC/IEA/SLT(2006)9,
https://www.oecd.org/env/cc/37671704.pdf
33 Richardson, J.W. (2011). Challenges of Adopting the Use
of Technology in Less Developed Countries: The Case of
Cambodia. Comparative Education Review, 55(1), 8-29.
34 IPCC (2000) - Bert Metz, Ogunlade Davidson, Jan-Willem
Martens, Sascha Van Rooijen and Laura Van Wie Mcgrory
(Eds.). Methodological and Technological Issues in Technology
Transfer. Cambridge University Press, UK. http://www.ipcc.ch/
ipccreports/sres/tectran/index.php?idp=0
35 Batelle and R&DMag (2014). 2014 Global R&D Forecast.
https://www.battelle.org/docs/tpp/2014_global_rd_funding_
forecast.pdf
36 According to the latest official statistics collected by UNESCO
for the SDG progress report, in 2013, public and private
investments into R&D were 2.36% of GDP for developed
regions, 1.16% of GDP for developing regions and 1.7% of GDP
for the world in 2013.
37 Rogner, Holger, (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
38 Colglazier, W. (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
39 Saidam, Muhammad (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

49 Huepe Minoletti, Claudio, (2016), submission to UN survey
among scientists on technology and the SDGs, conducted in
April 2016.
50 Mwendwa, P. (2015). Assessing the fit of RapidSMS for
maternal and new-born health: perspectives of community
health workers in rural Rwanda. Development in Practice,
26(1), 38-51. doi:10.1080/09614524.2016.1112769
51 Mwendwa, P. (2016 Forthcoming). What Encourages
Community Health Workers (CHWs) to Use Mobile
Technologies for Health Interventions? Emerging Lessons
from Rural Rwanda. Development Policy Review.
52 Purity Mwendwa (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
53 located in the city of Mogi Guaçu, in the region of Campinas,
170 km from São Paulo
54 Ribeiro,J.H. (2016). G1 Natureza. Edição do dia 06/12/2015
Mogi-Guaçu, SP. 2015. Disponível em: <http://g1.globo.com/
natureza/noticia/2015/12/floresta-recriada-tem-hoje-maisde-100-especies-de-arvores-nativas.html> Acesso em: 25 abr.
2016.
55 This is a high-impact intervention, as forests control the
humidity and temperature, reduce flooding and refilling the
river, improve water quality, soil and river, reduce air pollutants,
produce oxygen and carbon sequestration gas, prevent wind
and noise, provide recreation and education, medicines, food
and biomass. Please refer to: Kobiyama, M. (2000). Ruralização
na gestão de recursos hídricos em área urbana. Revista OESP
Construção. Ano 5, n. 32, p. 112-117. São Paulo. 2000

41 Bandala, Erick (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

56 They conserve water sources, control erosion, provide slope
stability, maintain ecosystems, and provide protection against
flooding, the tide, drought, blizzards, fogs, falling rocks. Please
refer to: Kobiyama, M. (2012). Relação entre desastres naturais
e floresta. Revista Geonorte, V.1, N.6, p.17–48, 2012.

42 L. Christiansen, A. Olhoff and S. Trærup (eds.): Technologies
for Adaptation: Perspectives and Practical Experiences, UNEP
Risø Centre, Roskilde, 2011.

57 Vania Aparecida dos Santos (2016), submission to UN survey
among scientists on technology and the SDGs, conducted in
April 2016.

43 Klein, Naomi (2014). This changes everything: Capitalism vs.
The Climate. Simon & Schuster. ISBN-10: 1451697392

58 Colglazier, W. (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

40 Bandala E.R., Patino-Gomez C. 2016. Phys. Chem. Earth 91, 1.

44 de Vries, Bert (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
45 An “innovation system” is the connected set of actors and
institutions that shape the process of technological change,
where the term “technology” includes both physical artifacts
and practices. Innovation can be conceptualized as a nonlinear
process that includes multiple stages including invention,
selection, production, adoption, adaptation and retirement.
46 Harley A, et al. (2014) Innovation and Access to Technologies
for Sustainable Development: A Global Systems Perspective
(Sustainability Science Program Working Paper Working
Paper No. 2014-02, Kennedy School of Government, Harvard
University, Cambridge, MA).
47 Brunner, José Joaquín & Gregory Elacqua (2003): Informe
de Capital Humano En Chile, ediciones Universidad Adolfo
Ibañez, Mayo.
48 The Boston Consulting Group (2007): Hacia una estrategia
nacional de innovación para la competitividad: Consejo de
Innovación para la competitividad.

59 Nakicenovic, Nebojsa (2016). Framing for the Narrative for the
UN Forum on STI for the SDGs, Draft, May 2016.
60 Diarra, Birama (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
61 Sachs, Jeffery (2016). PGA High-level dialogue, New York, 21
April 2016.
62 https://sustainabledevelopment.un.org/TFM
63 Colglazier, W. (2016), submission to UN survey among scientists
on technology and the SDGs, conducted in April 2016.
64 EC (2015). From Niche to Norm – Suggestions by the group of
experts on a ‘Systemic approach to eco-innovation to achieve
a low-carbon, circular economy’. European Commission,
Brussels http://bookshop.europa.eu/en/from-niche-to-normpbKI0115206/ (accessed 24 April 2016).
65 Ellen MacArthur Foundation, SUN and McKinsey Center for
Business and Environment (2015). Growth within: a circular
economy vision for a competitive Europe. http://www.
ellenmacarthurfoundation.org/ (accessed 24 April 2016).

Chapter 3. | Perspectives of scientists on technology and the SDGs |

66 Wijkman, A. and Skanberg, K. (2015). The circular economy
and benefits for society. The Club of Rome. http://www.
clubofrome.org/wp-content/uploads/2016/03/The-CircularEconomy-and-Benefits-for-Society.pdf (accessed 24 April
2016).
67 EC (2016). Circular economy strategy. Thematic website, European
Commission, Brussels http://ec.europa.eu/environment/circulareconomy/index_en.htm (accessed 24 April 2016).
68 Kusch, S. (2015). Industrial symbiosis: powerful mechanisms
for sustainable use of environmental resources. Brief for
the UN Global Sustainable Development Report 2015.
https://sustainabledevelopment.un.org/topics/science/
crowdsourcedbriefs (accessed 24 April 2016).
69 Gatzweiler, Franz W., and members of the scientific committee
of the ICSU-UNU-IAMP global, interdisciplinary science
programme on Urban Health and Wellbeing: a Systems
Approach (2016). Brief for GSDR - A systems approach to urban
health and wellbeing to meet the sustainability challenges
of urban change. https://sustainabledevelopment.un.org/
content/documents/9461GSDR_2016_Brief_Urban%20
health%20and%20Wellbeing.pdf
70 Kusch, S.; Fleming, A.; Cradock-Henry, N.; Schmitz, N.;
Pereira, L.; Vogt, J.; Lim, M.; Kharrazi, A.; Evoh, C.J.; Hamel,
P.; Bollmohr, S.; Patterson, J.; Adler, C.; Waterlander, W.;
Sugiura, A.; Augustyn, A.M.; Dogra, A.; Mukherjee, N.; Onzere,
S.; Mahomoodally, F.; Hughes, A.C.; Bowen, K.; Tironi, A.; Smith,
K.; Hoffenson, S.; Udenigwe, C.C.: Sustaina-bility in a changing
world: integrating human health and wellbeing, urbanisation,
and eco-system services. Brief for the UN Global Sustainable
Development Report, 2016. https://sustainabledevelopment.
un.org/topics/science/crowdsourcedbriefs (accessed 24 April
2016).
71 Nexus Network (2016). Resources. Material made
available on the website of the Nexus Network. http://www.
thenexusnetwork.org/about/resources/ (accessed 24 April
2016).
72 Nexus Resource Platform (2016). Nexus knowledge. Available
on the website of the Water, Energy & Food Security Nexus
Resource Platform. http://www.water-energy-food.org/en/
knowledge.html (accessed 24 April 2016).

57

79 The iSDG model is based on the Threshold-21 model that has
been used extensively for assessments of green economy and
sustainable agriculture.
80 UNEP, 2011, Towards a Green Economy: Pathways to
Sustainable Development and Poverty Eradication - A
Synthesis for Policy Makers, www.unep.org/greeneconomy
81 Zuellich, G., Dianati, K., Arquitt, S. and M. Pedercini. 2015.
Competing agricultural paradigms to meet urban and rural
food needs in Senegal – an integrated systems approach.
Food and Agriculture Organization, Meeting Urban Food Needs
(MUFN) project. http://www.fao.org/fileadmin/templates/ags/
docs/MUFN/CALLS_FILES_EXPERT_2015_b.pdf
82 Matteo Pedercini and Steve Arquitt (2016), submission to
UN survey among scientists on technology and the SDGs,
conducted in April 2016.
83 Kuznets, 1979; Amsden, 2001; McMillan and Rodrik, 2011.
84 Saviotti and Pyka, 2004, Imbs and Wacziarg, 2003.
85 Cristelli, Tacchella and Pietronero, 2015; Hartmann et al,
2015.
86 Freire, Clovis (2016), submission to UN survey among scientists
on technology and the SDGs, conducted in April 2016.
87 Reuter, Thomas (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
88 de Vries, Bert (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
89 V.N. Attri (2016), submission to UN survey among scientists on
technology and the SDGs, conducted in April 2016.
90 Qinqi Dai and Yu Yang (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
91 V.N. Attri (2016), submission to UN survey among scientists on
technology and the SDGs, conducted in April 2016.
92 Foster and Heeks, 2013.

74 The SDGs are best thought of as a dynamic system of
interlinked feedback loops and time delays running across the
three dimensions of sustainability.

93 It is important to note that the development of inclusive
innovation is not necessarily restricted to higher technical
specifications. Inclusive innovation can be developed from
cutting-edge research or it can consider fairly rudimentary or
previously existing technologies. This, however, does not limit
its potential to produce significant impact (UNCTAD, 2014,
Innovation policy tools for inclusive development p 5,(TD/B/C.
II/25))

75 Groesser, S.N. and M. Schaffernicht. 2008. Mental models of
dynamic systems: taking stock and looking ahead. System
Dynamics Review. Vol. 28. No. 1. 46-68.

94 Ibid.
95 UNCTAD, 2011, Applying a gender lens to STI (UNCTAD/DTL/
STICT/2011/5)

76 Sterman, J. 1994. Learning in and about complex systems.
System Dynamics Review. Vol. 10, No. 2-3, 291-330.

96 UNCTAD, 2013, Technology in Action: Good Practices in
Science, Technology and Innovation Policies for Women in
South Asia - UNCTAD Current Studies on Science, Technology
and Innovation No 12 (UNCTAD/DTL/STICT/2013/3).

73 Kusch, Sigrid (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

77 Young, O.R., A. Underdal, N. Kanie, S. Andresen, S. Bernstein,
F. Biermann, J. Gupta, P. M. Haas, M. Iguchi, M. Kok, M. Levy,
M. Nilsson, L. Pintér and C. Stevens. 2014. United Nations
University. Policy Brief #1. Downloaded from http://www.
earthsystemgovernance.org/sites/default/files/publications/
files/Policy-Brief-1.pdf
78 Pedercini, M. and Barney G.O. 2010. Dynamic analysis of
interventions designed to achieve Millennium Development
Goals (MDG): The case of Ghana. Socio-Economic Planning
Sciences, 44(2):89-99.

97 Steffen Helbing (2016). Suggestions for the conception of
barrier-free disaster prevention in Germany. Zentrum für
Kultur und visuelle Kommunikation der Gehörlosen in Berlin/
Brandenburg e.V.
98 Please refer to UNCTAD’s World Investment Report in 2008,
2010, 2009, 2013 and 2014, respectively.
99 A recent UNCTAD study entitled “Bridging Digital Divides to
Reap Digital Dividends” found that while ICT usage is leading

58

| Global Sustainable Development Report 2016

to transformative impacts across all sectors of the society, new
divides are continuously emerging. It identified public policy
instruments to facilitate application of emerging technologies.
100 Foster C and Heeks R (2013). Conceptualising Inclusive
Innovation: Modifying Systems of Innovation Frameworks
to Understand Diffusion of New Technology to Low-Income
Consumers. European Journal of Development Research.
25(3):333–355.
101 When measured in terms of fixed broadband connectivity or
the percentage of people using internet.
102 Lebel L, Lorek S (2008) Enabling sustainable productionconsumption systems. Annu Rev Environ Resour 33:241–275.
103 Fu, X., Hou, J., Mohnen, P. (2015) The impact of ChinaAfrica trade on the productivity of African firms: Evidence
from Ghana. Working paper. Oxford: Oxford Department of
International Development.
104 van Kerkhoff L, Lebel L (2006) Linking knowledge and action
for sustainable development. Annu Rev Env Resour 31:445–
477.

Accra.” Urban Geography 35.6: 788-804.
117 Stoler, J. (2012) “Improved but unsustainable: accounting
for sachet water in post-2015 goals for global safe water.”
Tropical Medicine & International Health 17.12: 1506-1508.
118 Brenner, N. (2014). “Implosions/Explosions. Towards a
Study of Planetary Urbanization”.
119 Freese, J. 2009. “Preferences.” In The Oxford Handbook of
Analytical Sociology, edited by Peter Hedström and Peter
Bearman, 94–114. Oxford, U.K.: Oxford University Press.
120 Finitsis, DJ, Pellowski, JA and Johnson BT. Text Message
Intervention Designs to Promote Adherence to Antiretroviral
Therapy (ART): A Meta-Analysis of Randomized Controlled
Trials. PLoS One. 2014; 9(2): e88166.
121 Bernard T, Dercon S, Orkin K, Seyoum Taffesse, A. 2014. “The
Future in Mind: Aspirations and Forward-Looking Behaviour
in Rural Ethiopia.” Working Paper, Centre for the Study of
African Economies, University of Oxford, Oxford, U.K.

105 By reducing information asymmetries, decreasing social
distance between actors with expertise and skills

122 Shankar, AV, Onyura, M and Alderman, J. Agency-based
empowerment training enhances sales capacity of female
cookstove entrepreneurs in Kenya. Journal of Health
Communications 2015 (a);20 Suppl 1:67-75.

106 Ockwell D, Sagar A, de Coninck H (2015) Collaborative
research and development (R&D) for climate technology
transfer and uptake in developing countries: towards a needs
driven approach. Clim Change 131(3):401–415.

123 Shankar, AV, Onyura, M, Ojode, M and Milliam, E. Fostering
agency and wellbeing in women: an evaluation of the
IMAGINE Initiative. Development in Practice, 2015 (b) Vol.
25, No. 3, 375–388.

107 Mutanga, Oliver (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

124 Shankar, A., (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

108 Bauer, S.M., Elsaesser L.J. & Arthanat, S. 2011. Assistive
technology device classification based upon the World Health
Organization’s, International Classification of Functioning,
Disability and Health (ICF). Disability and Rehabilitation:
Assistive Technology 6(3): 243-259.

125 Sharma, Deepak (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.

109 Oishi, M., Van der Loos, M., & Mitchell, I. 2010. Design and
use of assistive technology: Social, technical, ethical, and
economic challenges, Springer: New York, NY.

127 OECD (2012) Innovation for Development: The challenges
ahead, in OECD Science, Technology and Industry Outlook
2012, OECD Publishing, Paris.

110 Balcazar, F.E, Suarez Balcazar, Y., Taylor Ritzer, T. & Keys, C.B.
2010. Race, Culture and Disability: Rehabilitation Science
and Practice. James and Bartlett Publishers: Massachusetts.
111 The 2015 Association for the Advancement of Assistive
Technology in Europe and the World Health Organisation
report ‘Global Challenges in Assistive Technology’ (World
Health Organisation, 2015:3).
112 Mutanga, Oliver (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
113 Antje Bruns and Rosella Alba (2016), submission to UN
survey among scientists on technology and the SDGs,
conducted in April 2016.
114 The suggestions above are based on on-going empirical
research carried out within WaterPower research project
(www.waterpower.science) and the Governance and
Sustainability Lab, Trier University.
115 Alba, R. and A. Bruns (2016). “Beyond the pipe: rethinking
urban water supply in African cities”, Paper presented at
Southern African Cities Studies Conference 2016 , 17-19
March, Durban South Africa.
116 Silver, J. (2014). “Incremental infrastructures: material
improvisation and social collaboration across post-colonial

126 OECD (2011) Divided We Stand: Why Inequality Keeps Rising,
OECD Publishing, Paris.

128 OECD (2015) Innovation Policies for Inclusive Growth, OECD
Publishing, Paris.
129 UN (2013) Science, technology and innovation for sustainable
development in the global partnership for development
beyond 2015, Thematic Think Piece of the UN System Task
Team on the post-2015 UN Development Agenda, March.
130 Gatzweiler, Franz, (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
131 Gatzweiler, F.W., von Braun, J., (2016). Technological and
Institutional Innovations for Marginalized Smallholders in
Agricultural Development, Springer, http://link.springer.com/
book/10.1007%2F978-3-319-25718-1
132 WHO (2016) Health product research and development fund:
a proposal for financing and operation (Special Programme
for Research and Training in Tropical Diseases (TDR), Geneva,
Switzerland).
133 Jaffe AB, Newell RG, Stavins RN (2005) A tale of two market
failures: Technology and environmental policy. Ecol Econ
54(2-3):164–174.
134 Kinn, M. . (2011a). Benefits of Direct Current Electricity Supply
for Domestic Application. (MPhil Thesis), The University of

Chapter 3. | Perspectives of scientists on technology and the SDGs |

Manchester. Retrieved from http://www.dcisthefuture.org/
papers
135 Kinn, M. . (2011b). Proposed components for the design of
a smart nano-grid for a domestic electrical system that
operates at below 50V DC. Paper presented at the Innovative
Smart Grid Technologies (ISGT Europe), 2011 2nd IEEE PES
International Conference and Exhibition on.
136 Kinn, Moshe (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
137 de Vries, Bert (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
138 See http://www.dcisthefuture.org/papers
information.

for

more

59

150 Pan, Jiahua (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
151 Pan, Jiahua. 2015c. Environmental Sustainability in Megacities: Technological Breakthroughs and the Rigidity of
Environmental Constraints. Chinese Journal of Urban and
Environmental Studies Vol. 3, No. 4 (2015) 1550027 (10
pages), World Scientific Publishing Company. DOI: 10.1142/
S234574811550027X
152 Singh, R.B. (2016), submission to UN survey among scientists
on technology and the SDGs, conducted in April 2016.
153 Mukherjee, Mahua (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
154 Especially SDGs 6, 9, 11, 13, 15 and 17

139 Kinn, M, C, & Abbot, C. (2014). The use of direct current
voltage systems to increase a city’s resilience and reduce the
vulnerability of economic activity from a disaster.

155 i.e., air pollution, Urban Heat Island, Heatwave impact.

140 Kinn, Moshe, & Abbott, Carl. (2014). To what Extent is
Electricity Central to Resilience and Disaster Management
of the Built Environment? Procedia Economics and Finance,
18(0), 238-246. doi: http://dx.doi.org/10.1016/S22125671(14)00936-8

157 Ahern, J. (2010), Planning and design for sustainable and
resilient cities: theories, strategies, and best practices for
green infrastructure, In: Novotny, V., Ahern, J., and Brown, P.
(eds.), Water-Centric Sustainable Communities, pp. 135-176,
John Wiley and Sons, Hoboken.

141 IMECHE. (2013). Global food waste not want not (pp. 31).
142 J.Gustavsson, C.Cederberg, U. Sonesson. (2011). Global food
losses and food waste: FAOUN.
143 In 1998, Japan initiated the Top Runner Programme
to improve energy efficiency of end-use products, as a
cornerstone of its climate change policy. The idea is that
the most energy-efficient product on the market during
the standard-setting process establishes the “Top Runner
standard” which all corresponding product manufacturers
will aim to achieve in the next stage.
144 K. Akimoto et al., Assessment of the emission reduction
target of halving CO2 emissions by 2050: Macro-factors
analysis and model analysis under newly developed socioeconomic scenarios, Energy Strategy Reviews, 2, 3–4, 246–
256 (2014).
145 Akimoto, Keigo (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
146 Qinqi Dai and Yu Yang (2016), submission to UN survey
among scientists on technology and the SDGs, conducted in
April 2016.
147 Jasovsky, D., et al. (2016). Antimicrobial resistance - A
threat to the world’s sustainable development. Development
Dialogue Paper 16. April 2016.
148 For example, a case study of M-KOPA reveals an innovative
provisioning of affordable electricity to low income
customers in East Africa through off-grid energy by offering
a pay-as-you-go solar energy service. Similarly, the Jisomee
Mita programme in Nairobi informal settlements enables
access to piped water facilitated by self-metering and mobile
payments.
149 This note is based on the issues paper prepared by the CSTD
secretariat on ‘Smart Cities and Infrastructure’ presented
at the CSTD inter-sessional Panel 2015-16 in Budapest,
Hungary, available at: http://unctad.org/meetings/en/
SessionalDocuments/CSTD_2015_Issuespaper_Theme1_
SmartCitiesandInfra_en.pdf

156 i.e., ground water quality improvement, flood mitigation and
storm water management.

158 Asian Development Bank (2015) ‘Green city development tool
kit’, Asian Development Bank, Mandaluyong City, Philippines,
pp. 11-13.
159 Bowler, D.E., Buyung-Ali, L., Knight, T.M., and Pullin, A.S.
(2010) ‘Urban greening to cool towns and cities: A systematic
review of the empirical evidence’, Landscape and Urban
Planning, Vol 97, pp.147-155.
160 Konijnendijk, C.C., Annerstedt, M., Nielsen, A.B, Busse, A.,
and Maruthaveeran, S. (2013) ‘Benefits of Urban Parks - A
systematic review’, A Report for IFPRA , Copenhagen &
Alnarp.
161 Wolf, K. L. (2003) ‘Ergonomics of the City: Green Infrastructure
and Social Benefits’, in C. Kollin (Ed.), Engineering Green:
Proceedings of the 11th National Urban Forest Conference,
Washington D.C., American Forests.
162 Lu et al.
163 Ebikeme et al. Open Data in a Big Data World: challenges and
opportunities for sustainable development.
164 Science International (2015): Open Data in a Big Data World.
Paris: International Council for Science (ICSU), International
Social Science Council (ISSC), The World Academy of
Sciences (TWAS), InterAcademy Partnership (IAP), http://
www.icsu.org/science-international/accord
165 Hughes, Alice (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
166 Big Data & Development Overview on the 3 C’s, the future of
big data, and key terms.
167 Big Data and the SDGs more particularly: http://
datapopalliance.org/item/reflections-on-big-data-thesustainable-development-goals-measuring-achievingdevelopment-progress-in-the-big-data-era/
168 see notably: http://arxiv.org/pdf/1603.04012v1.pdf
169 DFID paper for more case studies examples of the
usefulness of Big data to monitor, predict, and direct recovery

60

| Global Sustainable Development Report 2016

from disasters and related or follow up posts: http://
datapopalliance.org/10-key-take-aways-cop21data/; http://
datapopalliance.org/unevenly-distributed-resilience/; http://
datapopalliance.org/leveraging-the-crowd-how-people-cancontribute-to-disaster-management/; http://datapopalliance.
org/the-real-promise-of-big-data-seeing-like-a-state-andlike-a-citizen/ ; http://datapopalliance.org/using-big-datato-detect-and-predict-natural-hazards-better-and-fasterlessons-learned-with-hurricanes-earthquakes-floods/
;
http://datapopalliance.org/urban-identity-and-the-fragilityresilience-double-helix/
170 For instance, Data-Pop Alliance’s Flowminder analyzed
mobile network data to estimate population movement and
distribution after a Nepal earthquake in 2015.
171 Emmanuel Letouze and Anna Swenson (2016), submission
to UN survey among scientists on technology and the SDGs,
conducted in April 2016.
172 Nicholas Zimmermann, Deployment of Technology
to Mitigate Drought Risk in Syria, Brief for GSDR.
https://sustainabledevelopment.un.org/content/documents
/5570Deployment of Technology to Mitigate Drought Risk in
Syria.pdf
173 Submission by UN Statistics Division.
174 A sample of processes that this report examined include:
World Economic Forum, The Global Risks Report 2016; Swiss
Re SONAR: New Emerging Risk Insights, 2015; DNV-GL, UN
Global Compact, Mondaymorning-Global Institute, Global
Opportunity Report 2016; and Sutherland et al, A Horizon
Scan of Global Conservation Issues for 2016, 31(1) Trends in
Ecology & Evolution (2016).
175 WFEO Engineers for a Sustainable Post 2015, July
2015,
http://www.aaes.org/sites/default/files/WFEOEN
GINEERSFORASUSTAINABLEPOST2015%20V1.6.pdf
176 https://sustainabledevelopment.un.org/topics/science/
crowdsourcedbriefs
177 Schwab, K. (2016) The Fourth Industrial Revolution. World
Economic Forum.
178 Kolodziejczyk, Bartlomiej (2016), submission to UN survey
among scientists on technology and the SDGs, conducted in
April 2016.
179 Colglazier, W. (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
180 Friedrich Soltau, The promise of synthetic biology for
sustainable development, Brief for GSDR.
181 Manish Anand, Innovation and Sustainable Development: A
Bioeconomic Perspective. Brief for GSDR.
182 Addie, Ali J. Nanotechnology and Sustainable Development
in Iraq, Brief for GSDR.
183 Steven A. Moore, Reframing Social Housing as an
Infrastructure of Production and Consumption, Brief for
GSDR.
184 Ashish Jha et al., Accelerating achievement of the sustainable
development goals. A game-changer in global health , Brief
for GSDR.
185 Kemp, Rene (2010). Ekonomiaz N.o 75, 3.er cuatrimestre,
2010.
186 Reuter, Thomas (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April

2016.
187 Okabe, A. (2016) E-VOIDs: a bottom-up micro-intervention
for better lighting and ventilation in high density slums,
Jakarta (Indonesia), https://sustainabledevelopment.un.org/
188 Pitria, M., Yoshikata, Y. and Okabe, A. (2015) Involution:
A Strategy of Kinship based Living Spaces to Deal with
High Density Population Urban Kampung, A Case Study in
Kampung Cikini, Jakarta, Indonesia, The 5th International
Conference of JABODETABEK Study Forum 2015, IICC:
Bogor.
189 Amemiya, T., Okabe, A., Evawani, E. et al. (2014), Holcim
Awards 2014 Asia Pacific Acknowledgement Prize:
Megacity Skeleton, Stakeholder participation for urban upgrading, http://www.lafargeholcim-foundation.org/Projects/
megacity-skeleton
190 Okabe, Akiko (2016), submission to UN survey among
scientists on technology and the SDGs, conducted in April
2016.
191 Base-load power refers to electric generation resources that
operate continuously and are available 24 hours a day.
192 Rogner, H., (2016), submission to UN survey among scientists
on technology and the SDGs, conducted in April 2016.
193 http://unctad.org/meetings/en/SessionalDocuments/
CSTD_2015_Issuespaper_Theme2_ForesightDigital
Dev_en.pdf
194 http://unctad.org/meetings/en/SessionalDocuments/
ecn162016crp1_en.pdf
195 0http://unctad.org/meetings/en/SessionalDocuments/
ecn162016d3_en.pdf

Chapter 4. | Inclusive Institutions for Sustainable Development |

61

4

CHAPTER

INCLUSIVE INSTITUTIONS
FOR SUSTAINABLE
DEVELOPMENT

The new Agenda recognizes the need to build peaceful, just and inclusive
societies that provide equal access to justice and that are based on respect for
human rights (including the right to development), on effective rule of law and
good governance at all levels and on transparent, effective and accountable
institutions.
A/RES/70/1. Transforming our world: the 2030 Agenda for Sustainable Development. Resolution adopted by the General Assembly on 25 September 2015.

4.1 Introduction
The 2030 Agenda calls for transparent, effective, inclusive and accountable institutions to advance
poverty eradication and sustainable development. It aims to ensure responsive, inclusive, participatory
and representative decision-making at all levels, emphasizing the importance of public access to
information, protection of fundamental freedoms and the promotion of non-discriminatory laws and
policies for sustainable development.1
“Institution” is a broad and multi-faceted term, which encompasses a range of structures, entities,
frameworks and norms that organize human life and society. While institutions are certainly not the
only means to reduce inequalities, inclusive institutions are critical enablers of equity and are central
to achieving the objective of leaving no one behind. The 2030 Agenda does not prescribe institutional
models for the national level, but outlines principles that institutions should strive to achieve, such as
“effectiveness, inclusiveness, and accountability“ (SDG 16), “responsive, inclusive, participatory and
representative decision-making at all levels” (target 16.7) and “policy coherence” (target 17.14).
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Different scientific disciplines view institutions through
various perspectives. From outcomes of cognitive processes
in the form of mental representations that are contextdependent (time and space) and domain-specific,2 to sets of
rules and norms.3 Institutions are supported by beliefs that
facilitate their dissemination and their rules are inserted
in hierarchical, power relationships between individuals.4
Formal institutions include written constitutions, laws,
policies, rights and regulations enforced by official
authorities.
Achieving any particular target under the SDGs will require
a combination of factors, including: legal, regulatory
components; multiple institutions intervening at various
levels; and potentially broader societal changes, e.g. in
social norms, which themselves can be spurred by changes
in institutions. For example, the advancement of gender
equality requires a range of actions at all these levels, and
the intervention of a range of institutions with different
mandates and purposes. In other words, no target related
to inclusiveness can generally be achieved through a single
institution. Conversely, individual institutions, especially
those with broad mandates, can contribute to inclusiveness
in many different areas as well as society-wide. For such
institutions, it is important to assess both how inclusive
they are, and how they foster inclusiveness through their
actions.
Among the many types of institutions that should be
examined due to their importance in fostering inclusiveness,
this chapter examines how two specific types of institutions,
national councils for sustainable development (NCSDs) and
national parliaments, have helped promote inclusiveness in
relation to the achievement of sustainable development.
While the choice of these two types of institutions, among
many others, is illustrative, both NCSDs and parliaments are
important institutions for sustainable development. Efforts
to promote sustainable development at the national level
have attempted to address challenges related to integrated
decision-making by encouraging the establishment of multistakeholder and cross-sectoral national mechanisms.5
These mechanisms are broadly referred to as National
Councils for Sustainable Development (NCSDs). In turn,
parliaments have played an important role and will be
crucial for the 2030 Agenda implementation. The 2030
Agenda acknowledges “the essential role of national
parliaments through their enactment of legislation and
adoption of budgets and their role in ensuring accountability
for the effective implementation of our commitments”,
but also in inclusiveness in drawing “on contributions
from indigenous peoples, civil society, the private sector
and other stakeholders”.6 Through law-making and
budgets, parliaments can ensure inclusiveness and hold
governments accountable for their policies on ensuring to
leave no one behind.

The chapter draws on existing studies and reviews across
countries and regions, synthesizing lessons that could guide
countries’ efforts to adapt their institutional frameworks as
they embark on the journey to implement the new Agenda.

4.2 Inclusive
Development

Institutions

for

Sustainable

Useful lessons for strengthening institutions to advance
sustainable development can be learned from the efforts
made to implement the outcomes of the first Conference
of Environment and Development in Rio de Janeiro, Brazil,
in 1992, the World Summit on Sustainable Development in
Johannesburg, South Africa, in 2002 and the Conference on
Sustainable Development (Rio+20) in Rio de Janeiro, Brazil
in 2012.
For example, by definition, sustainable development requires
an integrated approach to decision-making, incorporating
social, environmental and economic dimensions. Since
1992, the integrated nature of sustainable development
has posed challenges to institutions that were often not
designed to work across boundaries. Scholars have tried
to address these challenges with various concepts, such
as horizontal integration,7,8 boundary-spanning,9 strategic
public management,10 and meta-governance.11
Examples of informal institutions are (the usually
unwritten) social norms, customs or traditions that shape
thought, attitudes and behaviour.12,13 Formal and informal
institutions structure the distribution of opportunities,
assets and resources in society. For example, political
settlements establish the formal rules for managing
political and economic relations (such as electoral
processes, constitutions, and market regulations), as well
as the informal division of power and resources.14
There are different types of institutions, depending on the
domains they organise: those governing the reproduction of
society – notably individuals’ life-cycle, memberships and
statuses15 and those regulating interactions, exchanges
(e.g., codes of conduct), in various domains (e.g., political,
economic, social). Economic relations, political governance
and social norms within families and communities are key
institutional domains influencing development outcomes.
Together, these institutions determine the degree to which
social relations are inclusive.
Each country has a different “starting point” and
preference for governance styles, due to constitutional
settings, traditions, culture, political practice, geography
and resulting environmental, social and economic
circumstances.16 However, the demands of participation
in various international regimes makes policy coordination
across government a key factor in determining effective
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and inclusive governance at the national level.17
With such sweeping scope and reach, institutions
are fundamental to determining whether a person or
community is excluded or included from development and
progress. Institutions can trigger behaviors and trends that
can have positive or negative impacts for developmental
outcomes, and in particular for inclusiveness. On the other
hand, power holders can shape institutions for the benefit
of some rather than all groups of society. Institutions
that are not inclusive potentially infringe upon rights and
entitlements, can undermine equal opportunities, voice and
access to resources and services and perpetuate economic
disadvantage. They can also have a negative impact on noneconomic dimensions of poverty, including lack of access to
services, lack of voice in decision-making, and vulnerability
to violence and corruption. Moreover, institutions that are
not inclusive in one sphere can multiply disadvantage in
others.18
Inclusive institutions give equal rights and entitlements,
and enable equal opportunities, voice and access to all
resources and services. They are typically based on
principles of universality (e.g. universal access to justice
or services; universal age-related state pension), nondiscrimination (e.g. meritocratic recruitment in the civil
service; inheritance laws that protect widows’ land rights),
or targeted action, which is needed where some people and
groups are particularly disadvantaged, and therefore require
differential treatment to achieve the equivalent outcomes
(e.g. quotas to increase the proportion of women political
representatives; budget rules that prioritise investment in
disadvantaged areas).
Economic institutions shape the rights,19 regulatory
framework,20 and degree of rent-seeking and corruption,
in land, housing, labour and credit markets.21 Examples
of formal economic institutions include property rights
and labour laws. Many cross-country statistical studies
find that more inclusive economic institutions improve
economic outcomes.22 The quality of institutions – such as
security of property rights and strength of the rule of law
– is a strong determinant of income levels.23 Some crosscountry studies suggest the reverse order of causality;24
specifically, that income levels, educational attainment and
economic growth all lead to stronger institutions, not the
other way around.25
Regarding political institutions, their quality, gender
balance and their level of genuine inclusiveness seem to be
important determining factors for sustainable development.
Some cross-country econometric studies find that better –
more inclusive – governance reduces poverty and improves
human development outcomes relating to, for example,
infant mortality,26 literacy,27 and health.28 While evidence
has shown that holding elections alone has no significant
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impact on development, deeper measures of political
inclusion – including political competition, issues-based
political parties, and competitive recruitment to these
parties – have significant effects.29
There is less research on the impact of inclusive social
norms. One study suggests social trust has a strong
positive effect on economic growth.30 Norms of nondiscrimination against women, ethnic, religious and
caste minorities may be particularly important in this
regard.31 Discriminatory social norms can trap people
in exploitative relationships and push them into chronic
poverty. For example, the Chronic Poverty Research
Centre, based on longitudinal panel data from multiple
countries, identifies five chronic poverty traps: insecurityreduced capacity of poor households to cope with conflict,
shocks and natural hazards; limited citizenship - lack of
a meaningful political voice and effective and legitimate
political representation and power; spatial disadvantage remoteness, political disadvantage and weak integration;
social discrimination and social relationships – of power,
patronage, empowerment, competition, collaboration,
support; and poor work opportunities - work opportunities
can be limited, inaccessible, or exploitative for poor people,
in particular women and girls.32 Given the linkages between
poverty, social discrimination, development and human
rights, national human rights institutions can play a role
in advising State institutions and monitoring progress in
the implementation of the Agenda at the local, national,
regional and international levels. They can help ensure
accountability to the people by disclosing inequality and
discrimination, including through innovative and inclusive
approaches to data-collection and partnerships with rightsholders, vulnerable and marginalised groups.
Strengthening inclusive institutions involves transforming
power relations and incentives,33 incorporating marginalized
people and groups,34 addressing social, political and
economic drivers of exclusive institutions,35 decreasing
tension between new and existing institutions,36 targeting
and unifying intervention and integrationist policies,37
addressing gender inequality, understanding social norms
and behavioural changes; and promoting coherence
between support to institutions operating in different
spheres (economic, political and social).38
Institutions are constituted and perpetuated by people, and
changing them is always a complex process. Reforming
institutions is not just about passing new regulations or
establishing new bodies. The design and implementation
of institutions needs to take into account the capacities of
people and organisations. Consequently, overly ambitious
and technocratic institutional reforms have often resulted
in little improvement being made in function, in spite of
changes in appearances and structures.39
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Institutions mirror the culture and history of the national
contexts from which they emerge and in which they are
meant to work. This cultural dimension of institutions
means that “best practices” are elusive and at best relative.
The cultural dimension of institution-building and their
underlying values have to be taken into account (e.g. by
striving for at least a minimum of cultural compatibility
during transformations to new and more inclusive
institutions), as they can be very resistant to change and
not accounting for them can lead to failure in changing
institutions.40
It is, therefore, important to support drivers of institutional
change. Examples used over the world have included
facilitation and strengthening of stakeholder feedback
mechanisms, review mechanisms, and support to design
and implementation of client voice mechanisms (e.g. citizen
report cards), as well as promotion of public information
disclosure at national and local levels. Large numbers
of better educated, and politically and economically
aspirational young men and women, effective organisations
to represent them, and the middle classes that support
more inclusive institutions are all vital. Growing migration
and urbanisation offer possibilities for social mobility and
stronger voices for inclusive institutional change, but can
also increase marginalisation within cities.41
It is in this context that the chapter looks at two particular
types of institutions, NCSDs and parliaments. Even though
they are of different nature and serve different functions,
they both strive for representation and inclusion and can be
important mechanisms to ensure that no one is left behind
in the implementation of the 2030 Agenda.

4.3 National
Development

Councils

for

Sustainable

National Councils for Sustainable Development (NCSDs)
were once considered critical to achieving integration
in decision-making and participation, two dimensions
that were at the heart of the concept of sustainable
development. NSDCs witnessed rapid development in
the first five years after the Earth Summit.42 Today, the
number of NCSDs and similar bodies has reached over
100 globally, with a wide variety of forms and functions.43
However, they have had mixed levels of success over the
past two decades years, with some fading from the policy
landscape.44 Yet, the challenges that were the rationale for
their creation have not disappeared. In particular, NSDCs
typically answer the request for “responsive, inclusive,
participatory and representative decision-making at all
levels” (target 16.7) and “policy coherence” (target 17.14)
articulated in the 2030 Agenda. Hence, NCSDs, whether
newly created or revived, may have the potential to play an
effective role in implementing the 2030 Agenda, helping

countries to “develop ambitious national responses”,
building on “existing planning instruments, such as national
development and sustainable development strategies, as
appropriate”.45
This chapter, in line with the theme of this Report, mainly
approaches NCSDs from the angle of inclusiveness rather
than covering the whole spectrum of NCSDs’ functions.46
The review is limited by the limited attention given to NCSDs
by academia. But despite the absence of an up-to-date
stock-taking of NCSDs on the global scale,47 the challenges
they face are relevant for all countries today. The Annex to
this chapter provides an overview of selected studies that
have examined NSDCs since the Earth Summit in 1992.
The composition of NCSDs usually reflects the
characteristics of the political system and/or culture
in which they exist.48 In general, the more the NCSD is
dominated by the government, the more it turns out to
be a “communication platform”, used to communicate
government policy to a range of stakeholders. Conversely,
more independent NCSDs often tend to play a more advisory
role in the decision-making process.
The extent of stakeholder engagement can vary from: (1)
communication and awareness raising; to (2) consultation;
to (3) involvement in decision-making; to (4) involvement in
various parts of implementation and progress reviews.49
The level of stakeholder engagement—and a government’s
attitude toward such engagement—has a significant impact
on the effectiveness of NCSDs and is often reflected in the
resources that are provided to NCSDs.50 Table 1 provides a
summary overview of potential advantages and drawbacks
of specific types of NSDCs, as well as lessons learned to
make them more effective.
NCSDs can serve as platforms for dialogue between
governments and all relevant stakeholders, in a form that
usually encourages open and respectful debate.51 At the
same time, NCSDs and other multi-stakeholder processes
can also be dominated by specific interest groups, resulting
in lack of accountability and lack of ownership. Potential
solutions can include: transparency about roles, rights
and responsibilities of participants and managing of
expectations of what participation entails (e.g. information,
collaboration or co-decision); having procedures in place to
balance vocal minorities and silent majorities; setting rules
for inclusion and exclusion of actors; as well as organizing
how to codify agreement.52
The mix of experts represented in NCSDs is variable.
Participation of senior business leaders with sustainability
interests and concerns is found to have worked well in a
number of cases. Senior scientists, economists or other
intellectuals with good practical experience and networks
have provided added value in many cases53. Adding an
expert-type scientific body can potentially provide a more
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deliberative setting, rather than the negotiation-style
often seen in representative bodies.54 For example, the
Finnish National Commission for Sustainable Development
(FNCSD), the longest-standing sustainable development
council of the representative style, has added an
independent panel of scientific experts in the early 2014.
The expert panel scans the main obstacles and research
concerning sustainable development, raises questions that
should be taken into discussion and gives input to the work
of the FNCSD. It also evaluates the implementation process
of society’s commitment to sustainable development and
gives advice for its development.
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Regarding oversight of Councils, some researchers
see having leadership for sustainable development at
the highest level (e.g. reporting directly to the Head of
Government) as the most desirable arrangement,55 as
high-level leadership can foster horizontal coordination
within the government, including for budgetary processes.
High level representation can help integrate goals and
objectives throughout the policy management cycle and
among different sectors, as ministries tend to comply with
executive orders from the highest national offices.56 In
addition, direct linkages between NCSDs and key decision
makers increase the effectiveness of NCSDs.

Table 4-1: Overview of strengths and challenges of NCSDs
Composition
Strengths
Challenges
Government
• Greater influence over policy, even
• Potentially less independent and
representatives potentially having legislative powers objective
• Strong leadership
• Higher risk of being influenced by
political interests
• Greater resources to implement
strategies
• Not necessarily conducive to longterm thinking
• Higher public profile
• Can result in lower levels of
ambition
Mixed
• Likely to be more representative
• Dominance of government voices
membership
over those of stakeholders
• Can facilitate greater participation
•
Difficulty
to avoid deadlock and
• Greater ability to draw on a wide
producing coherent messages in a
range of opinions and expertise
timely manner
• Likely to lead in more progressive
• Difficulty avoiding silo thinking and
recommendations
keeping track of the broader picture

Nongovernmental
and
stakeholder
representative
memberships

Lessons learned
It is important for such ministerial
NCSDs to ensure that they have
access to objective, evidence-based
information and analysis about
current sustainable development
issues and trends, along with the
impacts of continuing or altering
current policies

It is important to ensure:
1) adequate representation of key
sectors; good representatives of
business interests on NCSDs appear
to be particularly important
2) that non-governmental
representatives do not feel inhibited
by the diversity and are able to
speak up and participate freely
an independent chairman or cochairman from outside of government
often seems to deliver the best result
3) all need to be given access
to information in order to make
informed and significant contribution
• Independence enables thorough
• Influence over decision-makers and It is important to ensure that
scrutiny of government policy
policy
1) members’ interests, experience
and speaking out about perceived
• Having representatives of a high
and expertise cut across all
unsustainable policies and practices enough status and standing
dimensions of sustainable
• Likely to be very representative
development; strong capabilities in
• Ensuring interests and expertise
and have strong connections
the fields of science, environment and
that go beyond environmental
to stakeholder networks at the
economic would help
issues
subnational level
2) they have a status and standing
• Securing long-term  funding
• Can potentially call upon large
to be able to engage effectively
public support base to provide
with ministers and senior officials
legitimacy and help advocate for
in a range of departments, such as
recommendations
economic, finance, industry, social
affairs, planning, environment

Source: Authors’ elaboration, based on Osborn et. al., 2014.
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4.4 Parliaments
As legislatives bodies, parliaments are very important
for the implementation of the 2030 Agenda and SDGs.
Whichever form they take, parliaments execute three
basic functions: representation, legislation, and oversight.
Parliaments represent their respective constituencies; as
part of their legislative duties they debate and approve
legislation and in their oversight capacity they oversee the
execution of these laws, national policies, and strategic
plans. In turn, governments are expected to report back to
parliaments, which have at their disposal evaluations and
assessments from bodies such as audit institutions. While
countries differ in their parliamentary systems,57 all of them
require parliamentary approval for legislation pertaining to
the SDGs.
In looking at the contribution of institutions in leaving no
one behind, it is relevant to make the distinction between
inclusiveness of institutions, and inclusiveness through
institutions. The former refers to whether institutions
themselves are designed in a way that is conducive
to inclusive representation and voice of all sections of
society (or all countries). Representation is most inclusive
when it encourages marginalized groups to express
their perspectives.58 Parliaments constitute an arena in
which people’s representatives can use language both to
comment on the nation and try to shape it. When attempting
to address a social inequity, for instance, a parliament
can enlist culture, race, ethnicity, and similar identity
categories.59 Insofar as any group’s distinctive concerns
are not included, the parliamentary process itself may fail
in its representative function.60 Parliaments, as the most
representative decision-making bodies, should normally aim
to mirror the diversity of the society outside. This involves
trying to ensure that all groups are represented, and that
each group is represented more or less proportionally to its
share of the general population.
In turn, inclusiveness through institutions refers to whether
institutions through their actions directly support or enable
inclusive outcomes that advance the common good as
opposed to particular interests. In the case of parliaments,
this means examining both how parliaments themselves are
inclusive in their representation of all segments of society,
including of marginalized groups, and how, when adopting
legislation, they take into account the views, interests and
needs of these groups. For example, parliaments are in a
unique position to enact legislation to ensure that genderbased discriminatory norms and practices are eliminated,
foster women participation in decision-making processes
at all levels, and ensure equal access to resources
such as health,61 education,62 economic resources,63
private property,64 and new technology,65 all of which are
specifically highlighted in the targets of the SDGs.66

In order to illustrate how parliaments can foster these two
dimensions of inclusiveness, this chapter looks specifically
at four categories of persons in vulnerable or marginalized
situations: women, indigenous peoples, persons with
disabilities, and children and youth. These four groups are
chosen as examples because they have received consistent
attention from the institutional literature.

4.4.1 Women and girls
Promoting gender equality has been recognized as a priority
for development for a long time,67 and it is a key prerequisite
for the success of the 2030 Agenda.68 Parliaments are in
the unique position to enact binding legislation within their
sovereign limits to ensure that gender-based discriminatory
norms and practices are eliminated. When women are
denied participation in decision-making processes, it has
been observed that they also have reduced equal access
to resources such as health,69 education,70 economic
resources,71 land,72 and new technology,73 among others.
Women and girls constitute approximately half of a
country’s population and their participation in parliaments
is critical. Legislatures with more female parliamentarians
are more likely to have an impact by adopting policies
benefiting women and promoting gender equality.74
A way to achieve higher women’s participation is through
gender based quotas in Parliaments, which have gained
significant prominence since the adoption of The Beijing
Declaration and Platform for Action at the United Nations
Fourth World Conference in Beijing in 199575, 76 as well as
the Committee on the Elimination of Discrimination against
Women’s general recommendation No. 25 (2004) on special
temporary measures, including quotas. Since the Beijing
World Conference, States have increasingly adopted quotas
to boost women’s participation, counter discrimination and
accelerate the slow pace at which the number of women
in politics is rising. These measures are meant to correct
some of the obstacles, especially institutional and systemic
barriers that still prevent women’s equal access to politics.77
To varying degrees and subject to differing national
situations, gender quotas in Parliaments have specified the
rules78 and procedures for selecting women candidates,79
promoted higher similarity and a better sense of connection
between voters and their legislators80 (age, gender, ethnicity
etc.), who act on behalf of women and their concerns.81, 82
In the 1960s, less than 0.6% of legislators globally were
women,83 whereas as of 2015 that percentage has risen to
22.1%.84 This increase is particularly prevalent throughout
the Africa region, where over 25 percent of parliamentarians
are women in 17 countries. It is important to note that
these gains have generally been more rapid in developing
countries than in developed countries.85, 86, 87 Recent gains
are largely attributed to opportunities created during
political transitions, pressures from women’s movements
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Box 4-1: The Rwandan Parliament
Rwanda has the highest representation of women in parliament of any country in the world, at 63.8%. In 2003 Rwanda constitutionally
mandated government-wide gender quotas reaching all branches of government as well as all levels of government administration. The
constitution states that a minimum 30% of women are required “in all decision making bodies” in the government.
Rwanda was one of the first countries in the world to craft and pass anti-Gender Based Violence legislation. The GBV bill eventually
became law in 2008 and added important protections to women’s, as well as children’s, rights and made domestic violence, including
marital rape, illegal under Rwandan law.
This achievement was achieved through constitutional gender quotas, transitional governments and strong institutional support from
women’s civil society, which had become reliable pillars of the community in post-genocide Rwanda.
Source: Gretchen Bauer, Jennie E. Burnet 2013.

and civil society, and the evolving norms regarding the
incorporation of women into politics.88, 89 Also critical
is the support of governing parties in enacting genderrelated legislation and quotas.90 Despite progress made,
if adopted in isolation, quotas are usually not enough to
ensure equality. Moreover, they require adaptation to the
local context.91 Quotas for women need to be coupled with
other measures to create an enabling environment for
women to participate. Particularly, the positive impact of
increasing women’s representation in public and political
life will not be felt if the women who gain access are not
also empowered to actively participate in the discussions
and exercise influence in decision-making.92, 93

4.4.2 Indigenous Peoples
Indigenous peoples are characterized by their specific
relationship to the land or territory they inhabit, and their
distinct culture often inclusive of language, practices,
and art.94 There are more than 370 million self-identified
indigenous people in some 70 countries around the world.
In Latin America alone there are more than 400 groups, and
an estimated 705 groups in Asia and the Pacific. Worldwide,
they account for 5% of the population, but represent 15% of
those living in poverty.95
Since the mid-20th century, indigenous peoples have
struggled to obtain recognition of their socio-cultural
specificities and consequent rights before States.96 As such,
the issue of self-determination has been at the forefront of
the relationship between the state and their indigenous
communities.97, 98 Indigenous self-determination mainly
refers to political participation and is explicitly limited by
the states’ right to territorial integrity,99 although some
external aspects of self-determination can still be in place,
such as international representation and cross-border
cooperation.100 The connection between the right of self-

determination and the right of political participation is
indivisible, and has been recorded by the UN Human Rights
Committee.101
As such, representation in parliament is a powerful
symbol of indigenous self-determination and inclusion.102,
103
The first step is to officially recognize the community
as indigenous. Affirmative action in terms of preferential
policies is a strategy that is commonly used to tackle the
structures of inequality.104 Measures to improve indigenous
participation include periodic reviews of the electoral system
and the introduction of quotas, promotion of a more active
indigenous role in political parties, employment and training
opportunities for indigenous peoples in political bodies,
veto powers for indigenous communities, indigenous direct
input into legislative and policy processes, enhancement
of indigenous participation in local government and youth
participation in political processes105 through legislation,
capacity building activities and education.
In some cases, indigenous populations have established
their own parliaments or councils, which do not exercise
political or legislative power, but rather act as a consultative
body. A prominent example is the case of the Sami people
residing in Norway, Sweden and Finland. Conversely, New
Zealand has the longest history – over 140 years - of
indigenous self-representation in a national legislature
(Box 4.2).106 Other countries do not recognize the rights of
indigenous peoples within their borders, and have therefore
no specific provision for their political representation in
the national parliament. While countries differ in their
approaches towards indigenous peoples, it is important for
the academic community as well as civil society experts
to continue to assess methods for ensuring long-term
engagement of the various indigenous populations and their
meaningful contribution to the 2030 Agenda.
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Box 4-2: The Maori case
The Maori Representation Act of 1867 introduced a dual constituency system in New Zealand, where representatives to the parliament
are elected from two sets of single member electorates, one for persons of Maori descent and the other for those of European descent
- nowadays referred to as general electorates. Electoral reform in the 1990s succeeded in furthering Maori representation by allowing
the number of Maori electorates, which had remained fixed at four, to vary on the basis of enrolment; and by introducing proportional
representation. Since the party list determines the overall allocation of seats in parliament, parties have an incentive to appeal to Maori
voters despite the segregation of their constituency votes. Therefore, such a system enables the minority to have a guaranteed level
of descriptive representation without risking loss of substantive influence. The adoption of a proportional party list electoral system
together with the dual electorates has succeeded in increasing Maori representation dramatically.
Source: Banducci et al., 2004.

4.4.3 Persons with Disabilities
Over a billion people are estimated to live with some
form of impairment.107, 108 They remain among the most
marginalized in most societies due to a lack of disability
sensitive and responsive policy interventions, barriers like
stigma and discrimination as well as inaccessible physical
and virtual environments, such as communication devices
and transportation methods, and segregated educational
institutions.109 Accessibility and inclusion are fundamental
human rights for persons with disabilities, and are critical to
empowering persons with disabilities to live independently,
be included in their communities, and to participate in and
make contributions to society and development on an equal
basis with others. In essence, the issue of accessibility and
inclusion is a critical starting point that Parliaments and the
global community have to take up by in order to incorporate
persons with disabilities and their needs.
Parliaments have been critical channels for promoting the
rights for persons with disabilities through implementing
frameworks such as the Americans with Disabilities Act
of 1990 in the United States of America and the Disability
Discrimination Act of 1995 in the United Kingdom. One
important achievement at the global level was the adoption
of the United Nations Convention on the Rights of Persons
with Disabilities,110 which was ratified by 164 countries
and one regional group, the European Union, as of June
2016.111 Persons with disabilities have also benefited from
the changing policy trend towards the removal of legal,
institutional and physical environment barriers, expansion
of access to opportunities for participation, including
in public services, increased social protections, and
improved recognition of people with disabilities in social
programmes.112 For example, 155 countries mandate cash
benefits to persons with disabilities that serve as income
replacement or supplement.113 However, narrowly focusing
on the ‘letter of the law’ may create a basic level of rights;
but more must be done to instil a culture of fair and equitable
treatment of persons with disabilities and facilitate full and

active participation by persons with disabilities in society in
a meaningful manner.114, 115, 116, 117

4.4.4 Children and Youth
The term “youth” usually refers to people from 15 to 24 years
of age. Children (defined as all under the age of 18)118 have
the right to express their views freely on matters affecting
them.119, 120 However, voting, which is often the main venue
to exert influence on a political process, is not an option
normally open to children121 given that the vast majority of
countries have legislation in place setting the age of 18 as
threshold for voting.122, 123, 124 Therefore, despite advances in
their rights to political participation, citizenship, and voice, it
remains the case that a third of humanity around the world
who are under 18, exercise relatively little political power,
whether in electing representatives, influencing laws, or
shaping policies. In addition, not all young people, even
though they are old enough to vote, choose to engage with
formal political processes.125, 126 The general downward
trend in voter registration among younger age cohorts
points to the fact that young people are increasingly looking
to social movements and community organisations as
platforms for their political interests and action. Whether
this is a symptom of exclusion, or just a different form of
participation, is debated.127
In terms of participation in formal political processes,
young women appear to be even more disadvantaged
in terms of opportunities to be elected. Some of these
variations can be explained in relation to electoral
systems, youth quotas, eligibility ages and levels of
women’s representation (as a measure of the broader
inclusiveness of a parliament).128 Alternative measures for
increasing youth political participation include, for instance,
participation in government sponsored advisory roles, in
youth parliaments129 and in roundtable discussions, as
well as less formal activities such as political fundraising,
volunteer work, protest movements and youth groups.130
At least thirty countries have some kind of non-adult
parliament structure, whether nationally or in cities,
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villages, or schools. These include India, Sri Lanka, Norway,
Finland, Germany, Slovenia, Bolivia, Ecuador, Brazil, Nigeria,
Zimbabwe, Congo, Burkina Faso, Liberia, New Zealand, the
UK, Scotland, and a Children’s United Parliament of the
World (See box 4-3 for examples).131
Municipal plans of action for children, designed to translate
commitment into specific activities, are often adaptations
of national plans of action—as in the ones in Honduras
undertaken by 293 municipalities.132 Children’s participatory
budget councils, such as the one in Barra Mansa, Brazil, can
also foster citizenship and be real fora for public participation
in defining and implementing public policies.133 Youth and
children development agendas developed by governments,
such as the ones developed by New Zealand, can also be
potentially effective tools for promoting youth participation,
among others, through advocacy, services, and governance.

4.5 Conclusion – Considerations for Policy
Makers
Institutions are established by people to guide the pursuit
of equitable and equal fulfilment of their human rights and
needs. In turn, institutions shape all human interaction,
including in the family, community, and political and
economic spheres, influencing how societies develop. The
patterns of behaviour generated by institutions can be
either positive or negative for development outcomes and
for inclusiveness. The 2030 Agenda and the SDGs call
for inclusion and participation in the social, political and
economic spheres of all societal groups. This chapter looked
at how two types of institutions - NCSDs and Parliaments –
can be active promoters of inclusion.
Research reviewed for the report suggests that, if
provided with adequate resources, NCSDs can be effective
mechanisms for stakeholder participation and engagement

69

across the whole policy cycle, to: inform and educate
the public at large on sustainable development related
topics; stimulate informed public debates; engage key
stakeholders in formulating policy recommendations; and
involve stakeholders in various parts of implementation and
progress reviews. The review in this chapter is limited to a
certain extent by the lack of empirical data, even though
dispersed data do exist and would merit further study. The
limited attention given to NCSDs by academia is an example
of an area where research could be encouraged.
With respect to parliaments, the chapter looked specifically
at women, indigenous peoples, persons with disabilities,
and children and youth. Research reviewed for the report
suggests that progress has been made with respect to the
representation of these groups in national parliaments.
However, gaps still exist. Similarly, while progress has
been made in terms of codifying the rights of marginalized
groups, there is still a long way to go in this respect, and
parliaments will have a key role to play in ensuring that
no one is left behind. Other marginalized and vulnerable
groups would also deserve attention in the context of a
more comprehensive review.
In order to improve the science-policy interface on
institutions for sustainable development, it will be
important to collect evidence on other types of institutions
and how they can foster inclusiveness. Examples include
Local Agendas 21 and other participatory processes at
the local level; mechanisms for access to information
and access to justice; norms and standards in various
areas; and mechanisms to represent future generations
in policy-making.138 Conversely, it will be important to
collect evidence on what combination of institutions and
institutional features are successfully used to address
specific goals and targets, including those related to
inclusiveness. This should be a critical component of future
Global Sustainable Development Reports.

Box 4-3: Examples of youth participatory mechanisms
An example of effective children’s parliament is the Bal Sansad Children’s Parliament in Rajasthan, India, which brings together children
from different villages to discuss and deal with common concerns such as schooling and all aspects of village life.134 Additional examples
of children being given some form of representative voice in governance include: the 2003 South African “Children in Action” project to
include children’s participation in parliamentary hearings and public debates; the 2004 appointment of four Children’s Commissioners in
the UK to safeguard and promote children’s rights in legislation and policy; the Israeli Knesset regular invitation to children to participate
in its child-related committees; and the Rwandan annual National Summit for Children and Youth around a particular child-related
theme.135
The Smithston Student Borough Council and Baston Young People’s Town Council in the UK, and the Association Nationale des Conseils
d’Enfants et des Jeunes found in French towns are also examples of youth participatory mechanisms.136
“Urban consultations” between urban administrations and children and youth, like the ones undertaken in the cities of Cotacachi, Ecuador,
Barra Mansa and Icapuí, Brazil, and Ciudad Guyana, Venezuela, have also been successful mainly due to the commitment of the municipal
authorities to their success and political, economic and social viability.137
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CHAPTER

IDENTIFICATION OF
EMERGING ISSUES
FOR SUSTAINABLE
DEVELOPMENT
5.1 Introduction

The Global Sustainable Development Report (GSDR) is a United Nations publication aiming to
strengthen the science-policy interface at the High Level Political Forum (HLPF). Science-policy
interfaces refer to the many ways in which scientists, policy-makers and other stakeholders link up
to communicate, exchange ideas and jointly develop knowledge to enrich policy and decision making
processes and research.1 The 2015 GSDR underlined the importance of utilizing these linkages to
identify emerging issues across the whole spectrum of sustainable development, including its social
and economic dimensions.2 While many approaches exist for identification of emerging issues, common
features include the involvement of experts and formalized processes drawing on scientific evidence,
assessments, and projections.
The science-policy interface involves the exchange of information and knowledge leading to learning
and, ultimately, changes to decision-making and behaviour. It can provide a variety of functions at
different stages of the policy and decision-making process. For instance, scientific advice can steer
public attention to issues that threaten human well-being and that require 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 relying on scientific expertise.
Alternatively, in the absence of public concern and before issues enter the policy cycle, scientific
expertise can be used to bring them to the attention of policy-makers, provide problem definition and
assess the potential impact of different policy options. In general, it could be said that it is crucial to
inform policy and decision makers about new and future opportunities as well as threats and have them
prepare for slow changes and sudden shocks.

78

| Global Sustainable Development Report 2016

Policymakers are exposed to a broad range of analyses,
rankings, and advice concerning emerging issues, prepared
from a multitude of perspectives. However, the available
material varies widely in terms of scales – geographical and
temporal – and in the thematic coverage of issues. As such,
it is not readily accessible for policy-makers in the HLPF.
There is thus a need to systematize the existing material,
informed by a sustainable development perspective. The
Secretary-General’s 2016 report on follow-up and review
at the global level highlights that a critical mandate for the
HLPF is to address new and emerging issues.3
Following the initial consideration of emerging issues in the
2014 and 2015 Reports, it was felt that one problem was
the relative absence of frameworks for: first, systematically
identifying a range of issues for possible consideration by
policymakers; and second, categorizing and presenting
them. The aim of Chapter 5 is to give an overview of
existing approaches to identification of emerging issues
for sustainable development, as well as to provide and
demonstrate a possible approach to identify emerging
issues for future Global Sustainable Development Reports.
The first part of the chapter aims to contribute to the
policy discussion by: identifying what an emerging issue
is, outlining criteria and introducing “scanning” as major
approach for finding emerging issues; and providing a
possible framework for categorizing emerging issues. It
also presents a sample of emerging issues from a variety
of sources. These sources were used to provide a broad
overview of the emerging issues that can be considered
by policy makers. The second part of the chapter focuses
on the expert assessment of emerging issues which was
conducted as an exercise in order to explore and apply a
new approach to the identification of emerging issues for
sustainable development.

Box 5-1: Emerging issue and newness
Recognition as ‘emerging’ is based on ‘newness’, but
not necessarily issues that are unheard of or that
come as a surprise. Newness could be the result of:
1. new scientific knowledge, which could be in form of
		 new data, evidence, theory or model;
2. new technological development;
3. new scales or accelerated rates of impact;
4. a heightened level of awareness; and
5. new ways of responding to a known issue.4

5.2 Identifying emerging issues
There are numerous ways in which the idea of ‘emerging
issues’ pertinent to policy makers and the sustainable
development agenda could be conceptualized (See Box
5-1). The broad scope of sustainable development suggests
that virtually any social, economic or environmental
process or challenge amenable to scientific understanding
may potentially be relevant. Emergence, meanwhile,
could signify the novelty or intensification of some of
those issues, fresh understanding of their causes or
consequences, the development of new management
options, or the identification of issues that have gone
previously unrecognized. The inherently subjective process
of identifying emerging issues can, however, be guided
by criteria, selected with a view to the particular field of
interest, e.g. the global environment.

Table 5-1. Criteria for identifying emerging issues
Criteria

Explanation

Risk assessment
Probability of occurrence

Likelihood of occurrence

Impact/extent of potential damage
General/cross-cutting

Impact on society, economy, environment

Persistence

Short to long-term effect, long decay in environment

Irreversibility

Damage/harm cannot be undone

Latency/delayed response

Gap between causal event and damage/harm

Ubiquity

Geographic (local to global), across multiple dimensions of
sustainable development

Novelty

New to policymakers,
understanding

Potential for mobilization

Degree of political relevance

Plausibility

Clear cause-effect links, authoritative sources, evidence-based

Resolvability

Perceived as conducive to human intervention, within existing
paradigms of action

Priority

Importance in terms of social and cultural norms, impact on
already vulnerable/marginalized

Source: Adapted from WBGU (1998)5 ; Amanitidou et al (2012)6

departs

from

prevailing

scientific
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For instance, as illustrated in table 5-1, a common starting
point is an assessment of probability and impact, with
additional criteria catering for more fine-grained analysis.
Thus an assessment of potential persistence of an effect
could be of importance in considering an emerging issue in
the environmental domain. It must also be recognized that
how – and by whom – an issue is perceived as emerging
will make a difference, not least to effective policy action.
Scientific findings and support are necessary, but whether
an issue comes to the fore will also depend on political
processes and social norms.
The process of identifying emerging issues can proceed
in a number of ways, but a common starting point is
“scanning” for issues across a range of sources, informed
by the purpose of the exercise. Horizon scanning is
defined as “the systematic examination of potential
(future) problems, threats, opportunities and likely future
developments including those at the margins of current
thinking and planning. Horizon scanning may explore novel
and unexpected issues, as well as persistent problems,
trends and weak signals”.7 Weak signals are the first sign
of emerging issues and the indicators of possible change.8
More broadly, scanning serves a policy development
function by informing scenario and other future-directed
exercises, and by emphasizing the creation of networks
and knowledge flows between organizations.9 Figure 5-1
situates the “scanning” in a broader context of futureoriented tools for policymaking.
Exploratory scanning focuses on compiling potential
emerging issues from a wide variety of data from different
sources, while an issue-centered approach concentrates
on identifying core documents that describe substantial
parts of potential issues. So as to avoid a one-dimensional
view on emerging issues, it is advisable to consult as wide
as possible a variety of information sources, taking into
account the scope and purpose of the exercise. The role of

human perception, especially expert opinion, plays a key
role in many approaches to identifying emerging issues.
More broadly, the framing of issues – guided by shared
assumptions and worldviews – influences which issues are
labelled as emerging.11
Even a guided scanning process is likely to generate a large
number of issues. To identify issues that are appropriate
for policymakers at the global level, some form of filter
can help to screen out issues of primarily local or national
significance. Adapting the “global filter” proposed by the
WGBU12 for environmental issues, the following questions
could be useful in filtering emerging issues for consideration
by policymakers at the international level in the HLPF:
1. Does the issue in question relate closely to the
Sustainable Development Goals?
2. Is the issue a potential threat or opportunity of global,
or at least international relevance?
3. Does management of the risk or harnessing of the
opportunity depend on international action and
cooperation?
4. Is the issue expected to persist (non-transient) and/or
does it have a clear increasing trend?
Figure 5-2 sets out in schematic terms the process of
scanning for issues, with the application of a “filter” to sift
for issues of potential interest to policymakers, in this case
the HLPF.

5.2.1		 Frameworks for emerging issues
Following the exploratory scanning of issues, the next
step usually involves clustering or categorizing the issues
in manner that facilitates analysis and insight13, 14. Various
frameworks can be used – what works will depend on
the context and overall goal of the research. Ideally, the
framework should be reasonably flexible. In order to

Figure 5-1: Simplified phases of a foresight process

Developing policy options (phase 2)

Phase

Early detection (phase 1)

Description

Identiﬁcation and monitoring of issues, Assessing policy challenges,
trends, developments, and changes
envisioning desired futures, and
policy action

Decisionmaking
chain

Information
Knowledge

Insights
Action

Policy tool

Horizon scans

Scenarios

Source: adapted from Habegger (2009).10
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Figure 5-2: Schematic representation of a process for identifying emerging issues in the HLPF

HLPF “ﬁlter”

Scanning

Detection

Emerging
issues

Source: Authors’ elaboration.

understand which framework is most suitable for the
sustainable development context, emerging issues from a
selection of assessments and reports – see table 2 below
– were categorized in accordance with three frameworks:
1. STEEP framework: Social, Technological, Economic,
Environmental and Political;
2. “Kates” framework: areas and issues typically covered
in definitions of “sustainable development” in the
literature;15
3. DPSIR framework: Driving Forces-Pressures-StateImpacts-Responses.16
STEEP framework is the most straightforward taxonomy
for obtaining a broad categorization of potential emerging
issues that is readily applicable to a number of disciplines
and modes of analysis. DPSIR is a causal framework
for describing the interactions between society and
the environment and, as a result, is best suited to
environmentally-related emerging issues. The Kates et
al framework has a broader approach, which includes
six categories: Nature, Life support, Community, People,
Economy, and Society. For purposes of an initial clustering
effort, the STEEP framework proved to be more suitable
than the other two frameworks. This is by no means to

claim that it is inherently superior; rather, that it proved
more capable of being applied with reasonable ease and
consistency to the rather broad set of issues in question.
Additionally, categories used in the STEEP framework were
familiar to different interest groups.
Table 5-2 illustrates the categorization of emerging issues
identified in a four reports and assessments, prepared from
different perspective and for different audiences. In this
sample, social and political categories had the lowest share
of issues; however, the distribution of issues is sensitive to
the type and number of reports from which they are drawn.
For example, the large number of technology-related issues
listed in Table 5-2 reflected one report – Conservation
Issues for 2016 – used during the scanning phase (Figure
5-3). Moreover, some of the emerging issues could fall into
several categories – issues that were sorted into social,
technological, economic or political categories could also
fall into the environmental category.
In the presentation of possible emerging issues, it may be
useful to further group them in accordance with a rough
timeframe. Table 5-3 illustrates this with issues taken from
the WEF and SAB reports. The introduction of a temporal
dimension for emerging issues can assist in clarifying

Figure 5-3: Percentage of Emerging Issues by category and data sources
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10 Global Risks with
5 Risks and
Conservation Issues
high impact, Swiss Opportunities from
for 2016
Re SONAR
the 2016 GOR

• Changing Costs of
Energy Storage and
Consumption Models

Environmental

• Addressing threats
to biodiversity and
establishing a new
paradigm for the global
tropics
• Putting in place a
comprehensive strategy
against infectious
agents, including a
global system for
immediate response

• Managed Bees as
Vectors
• Increasing Extent of
Construction of Artificial
Oceanic Islands
• Increasing Aquatic
Concentrations of
Testosterone
• Effects of Engineered
Nanoparticles on
Terrestrial Ecosystems
• Invasive species as
Reservoirs of Genetic
Diversity

• Loss of ocean
biodiversity:
-Regenerative ocean
-Economy
-Closing the loop

• “Super natural”
catastrophes
• Brazilian drought
• Wildfires
• Fossil fuel management

• Failure of climatechange mitigation and
adaptation

Sources: World Economic Forum17; Swiss Re SONAR18; UN Global Compact19; Sutherland et al.; UNESCO contribution to GSDR 2016.20

• Emissions free
• One ocean, many
technology: changing the countries: building
fossil fuel paradigm
a “Blue economy”
sustainably

• Resistance to life-saving
medicine:
-Antibiotic-free Food
-Precision treatment
• Accelerating transport
emissions:
-Flexibility mobility
-Crowd transport

Top Challenges for the
• Ensuring investment,
Future of Humanity and
as a fraction of GDP, in
the Planet identified by the basic research and basic
UN Secretary-General’s
science education
Scientific Advisory Board
• Providing drinking water
(UN-SAB, 2016)
for all

• A generation wasted:
-The digital labour
-Market
-Closing skills gap
• Global food crisis:
-New diets
-Smart farming

Risks and Opportunities
(Global Opportunity
Report, 2016)

• Predictive maintenance
• De-globalisation
• The dangers of LED light • The great monetary
experiment

• Fiscal crises in key
economies
• Unemployment and
underemployment
• Asset bubble

Economic

• Artificial Intelligence
• Electric Pulse Trawling
• Osmotic Power
• Satellite Access to
Shipborne Automatic
Identification Systems
• Passive Acoustic
Monitoring to Prevent
Illegal Activity
• Synthetic Body Parts of
Endangered Animals
• Artificial Glaciers to
Regulate Irrigation

• Lifestyle drugs
• Rising pandemic risk

10 Global Risks in Terms
of Impact in the next 3
years (Swiss RE, 2015)

• Cyberattacks

Technological

Horizon Scan of Global
Conservation Issues for
2016 (Sutherland et al.
2016)

• Large-scale involuntary
migration
• Profound social
instability
• Water crises

Social

“Global Risks” with
highest average impact
and likelihood (World
Economic Forum, 2016)

Emerging Issues Source

Table 5.2: Emerging issues identified in selected prominent reports and assessments

• Averting enormous
human disasters through
prediction
• Finding solutions for a
world overwhelmed by
unequal resource use
and continued population
growth

• Ecological Civilization
Policies in China
• Unregulated Fisheries in
the central Arctic Ocean
Threaten Expanding Fish
Stocks

• Interstate conflict

Political
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institutions and policy-making levels that could have a
potential interest in an issue. Results can be presented in
the format of a table, where the STEEP framework can be
used again to organize emerging issues by context and time
periods.

Box 5-2: UNEP SP7 Emerging Issues
Project
The project was focused on definition of emerging
environmental issues and processes for identifying and
selecting emerging issues at the regional scale. From
the perspective of the regions, emerging issues must be
critical to the sustainable development of the region of
focus and recognized as very important in the region,
but has not yet received adequate attention from the
policy community. It should require immediate priority
action by decision makers as well as other stakeholders
and actors in the region and must be evidence-based,
including scientific and traditional sources of knowledge,
recognized as ‘emerging’ based on ‘newness’.

5.2.2 Identifying emerging issues from a variety of
sources
In addition to the reports above, the preparation of the
2016 GSDR includes material from a range of sources:
(a) selected issues from emerging issue identification
mechanisms within the UN system; (b) a snapshot of
emerging issues and research priorities identified by
national academies of sciences; (c) selected issues from
leading academic journals; and (e) a summary of relevant
points from crowdsourced science briefs.

Source: UNEP.

Global UN initiatives
A number of UN entities and agencies engage in emerging
issues identification processes and related exercises. In
some cases, such processes have long standing, while
others are more recent. In light of the 2030 Agenda, it is
anticipated that more UN agencies will focus on identifying
emerging issues for sustainable development. The
following are some examples of emerging issues processes
and exercises from United Nations entities. A selection of
these processes is summarized in Annex 1. For instance,
UNEP provided information on emerging issues identified
by regional processes, drawing on the criteria outlined in
Box 5-2. Additionally, UNESCO provided a contribution
for the GSDR 2016 with the results of the research on
top challenges for the future of humanity and the planet
identified by the UN Secretary-General’s Scientific Advisory

Board conducted using Delphi method (See Box 5-3 the outcome of the research is presented in Table 5-2).
Intergovernmental Oceanographic Commission (IOC) of
UNESCO provided a list of emerging issues in the particular
field as well.
National Academies of Science
National academies of science play a significant role in the
academic world by coordinating and sometimes defining
research priorities in all scientific fields of interest and
importance to a particular country. National academies are
also often charged with providing independent, objective
advice to their governments on matters related to science
and technology. Membership in a national academy of

Table 5-3: Emerging issues and indicative timeframes
STEEP

Anticipated Impacts
0-2 Years

Economic

• Profound social instability
• Putting in place a
comprehensive strategy
against infectious agents,
including a global system for
immediate response

• Ensuring investment, as a fraction of GDP, in basic
research and basic science education
• Providing drinking water for all

• Cyberattacks

Averting enormous human
disasters through prediction

• Emissions free technology: changing the fossil fuel
paradigm

• Fiscal crises in key
economies

• Unemployment and underemployment
• Asset bubble

• One ocean, many countries: building a “Blue economy”
sustainably

• Emerging diseases

• Water crises

• Failure of climate change mitigation and adaptation
• Addressing threats to biodiversity and establishing a new
paradigm for the global tropics

• Large-scale
involuntary
migration

• Inter-state conflict

• Finding solutions for a world overwhelmed by unequal
resource use and continued population growth

Environmental

Political

5+ Years

• Violence
Social

Technological

2-5 Years

Source: Authors’ elaboration.

International
comparisons of
product supply chains
in the agro-food
sectors: determinants
of competitiveness
& performance in
EU and international
markets
Improved monitoring
and forecasting of
ecological status of
EU inland waters
by combining future
Earth observation
data & models
Potentials and
S&T policies and
challenges of evolving politics
border concepts in a
post-Cold War world

Long-term Growth
from Science and
Innovation

Resilience to extreme
weather

Joint action
on disasters,
development and
climate change

Monitoring of water
resources and their
integrated use

The economic
mechanisms &
development of
market relations in
Tajikistan

Methods of
prevention, diagnosis,
and treatment of
infectious diseases

Application and
development of
nuclear analytical
techniques

Solar Geoengineering

Improvement of
quality of education

Forest and wood

Bio-robotics
Risks of computing,
artificial intelligence
and internet

State and vision of
higher education in
Slovenia
New dictionary of
Slovenian language

Slovenian Academy
of Sciences and Arts

A State Policy for
Establishment of
Science, Technology & court of honour in
Innovation
science ethics Ethics
of public expression
and hate speech
System of evaluation
of research work in
Slovenia

The Forest Code and
science in Amazonia

Neglected Diseases

Academy of Sciences Brazilian Academy of
of Tajikistan
Sciences

Effects of labour
market status
and education on
subjective well-being
of youth in Europe

Hungarian Academy
of Sciences

Food and
environmental
security

The Royal Society UK

Source: Authors’ elaboration, based on in puts from academies of sciences.

Political

Environmental

Economic

Technological

Social

Emerging Issues

Table 5-4: Selected issues considered by national academies of sciences

Elements for
a National
Biotechnology Policy
Framework for
Cameroon

Anti-malarial Drug
Resistance in
Cameroon

Agriculture for
Improved Nutrition of
Women and Children
in Nigeria

Cameroon Academy
of Sciences
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a list of selected issues considered by some national
academies of sciences sorted using the STEEP framework.
From the selection of issues, it is apparent, at least from
this sample of national academies, that they are addressing
the kinds of issues falling within the domain of sustainable
development – water, infectious diseases, resilience to
extreme weather – as well as more “advanced” scientific
enquiry, for instance in relation to artificial intelligence.

Box 5-3: Delphi Method by UN-SAB25
The Delphi method is used to distil knowledge and build
reliable consensus among experts who may not be in
the same geographical location. It involves structured,
sequential questioning of a panel of experts, in this case
members of the UN Secretary-General’s Science Advisory
Board (SAB), with controlled feedback. In round one of
the Delphi study, twenty three big ideas that would have
a global impact in addressing the implementation of the
Sustainable Development Goals were submitted. In round
two, Board members systematically assessed these ideas.
The result was a list of top eight challenges.

Issues from Leading Journals
In its simplest form, scanning for emerging issues can
be based on a fixed set of authoritative, peer-reviewed
academic journals.22 For the purpose of the GSDR, criteria
for selecting articles of interest could include: major
breakthrough in knowledge or technology, potentially high
impact on sustainable development, global and long-term
significance, greatly increased scientific interest in the issue,
calling for or implying the need for policy action or for new
sustainable business opportunities. Boxes 5 and 6 present
two examples of topics highlighted in leading scientific
publication that are potentially relevant for sustainable
development in the future, beyond their intrinsic relevance
within their field or discipline.

Source: UNESCO

Box 5-4: Ancient grasslands at risk, William
J. Bond
The problem of deforestation has led to efforts to identify
areas suitable for reforestation, and large areas of open
grassy vegetation have been identified as potential sites.
However, recent research demonstrates that rather than
being the degraded secondary products of deforestation,
grasslands are often ancient and highly biodiverse. But
it remains difficult to reliably distinguish primary and
secondary grasslands on a large scale.21

Box 5-5: Mastering the game of Go with
deep neural networks and tree search,
Silver et al. 2016

science is among the highest honours a scientist can receive.
Therefore, it was considered that national academies could
be a useful source for information on emerging issues in
science, potentially bringing in diverse national areas of
emphasis.
The list of emerging issues contained in Table 5-4 is a
snapshot of issues compiled from publically available
reports and statements issued by national academies, as
well, in some cases, from information provided directly by
national academies following email request. It represents

The game of Go has long been considered as the most
challenging of classic games for artificial intelligence,
due to the very large number of possible moves and the
difficulty of evaluating board positions. It required a
different approach to the one used in the IBM computer
that famously beat the world’s leading chess player in
1997. For the computer Go player, deep neural networks
are trained by a novel combination of supervised learning
from human expert games, and reinforcement learning
from games of self-play. Since the publication of the
study, the computer Go player beat the best human Go
player in the world by 4 games to 1.23

Table 5-5: Distribution of and sample issues from crowdsourced science policy briefs (2016)
Social

Technological

Economic

Environmental

Political

20 briefs

14 briefs

4 briefs

14 briefs

10 briefs

Urban health

Artificial intelligence

Green economy

Heat waves

Thematic reviews in the
2030 Agenda

Gender mainstreaming

Green infrastructure

Green jobs

Climate change &
society

Regional collaborative
environmental
governance in China

Urban storm water:
challenges and
opportunities

Urban Sustainability
Transformations in real
life politics

Education for sustainable Big data: challenges and
development
opportunities
Source: Author’s compilation.
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Figure 5-4: Overview of science briefs and their coverage of the SDGs

Note: Submitted briefs are labelled brown (2015) and green (2016) circles, which are connected to labelled circles. Size of nodes is proportional to the
number of links.

Crowdsourced Science Briefs
Crowdsourced briefs are inputs received from the scientific
community around the world, highlighting a specific
issue, finding, or research with a bearing on sustainable
development or the inter-linkages between them. The
call for science policy briefs for the 2016 GSDR requested
prospective authors to review up-to-date findings relating
to a particular issue, address a single issue of importance,
or present recommendations and solutions to a problem or
challenge. The call – available in all six official languages of
the United Nations – specifically stated that contributions
from both the natural and social science communities and
from all disciplines were highly valued and welcomed.
Guidance to potential authors called for concise briefs
(less than 1,500 words) that are factual and based on peerreviewed literature. It was also recommended to highlight
key messages from the current scientific debate for the
attention of policy-makers.
The open call for science briefs resulted in over 70
submissions accepted from all regions of the world. The
majority of briefs were written in English, although briefs
were also submitted in Chinese, Portuguese, Russian, and
Spanish. Most of the contributing scientists were affiliated
with universities or research centres from developing and
developed countries.
Table 5-5 illustrates some of the issues highlighted
by the briefs by theme, using the STEEP framework
introduced earlier. The largest share of the briefs related

to the social category, followed by technological, economic,
environmental, and political issues. Even though this is a
random collection of issues identified by various knowledgeholders, their consideration still bears merit as they may
highlight emerging issues that would not necessarily have
been identified through other processes.
Figure 5-4 illustrate diversity of the briefs submitted
in response to the calls for the GSDR 2015 and 2016, by
showing their coverage of the 17 SDGs and of the linkages
among them.
The following section draws out some of the highlights
from a selection of the briefs received for the GSDR 2016,
including new and interesting findings. The content of other
briefs is described in other chapters (Chapter 1, Chapter 2
and Chapter 3). In particular, a significant number of briefs
were relevant to technology issues and are referenced in
chapter 3.
A number of briefs examined emerging new paradigms
necessary to enable transformative shifts to sustainable
development that incorporate a wider understanding
of social welfare (public health, happiness, quality of
environment, literacy), differentiate between sustainable
development and economic growth as measured by
GDP per capita, and promote social reforms that reduce
inequalities. 24
The broader institutional role that professions
exercise in accomplishing change is important, since
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delivering sustainability may involve challenging deeply
institutionalized assumptions and practices in order to
create and institutionalize new organizational models
and working arrangements.25 Thus the point was made
that science, technology and innovation policies will need
to evolve through international coordination at levels
of conceptualization, implementation and practice.26
Recommendations on how to promote greater dialogue
among scientists, engineers, practitioners, stakeholders,
and policymakers were outlined in a number of briefs.27
Recognition of the need for integrated assessment of
crosscutting issues that relate to the achievement of
several SDGs simultaneously was apparent throughout
many briefs, defining a myriad of nexus approaches.28
Sustainable urbanization, infrastructure, employment
Enhancing the science-policy interface is critical in
addressing emerging issues in urban development and
building resilient cities. Current methodologies to measure
the state of urbanization across the globe and the degree
of urbanization patterns may need to be updated so that
policymakers and civil society can better address current
and emerging urban challenges.29, 30
Shifting to a green economy entails opportunities in many
countries to develop renewable energy industries, where
there is great potential for green jobs to create employment,
if priority is given to education, training, and skills
development for both technical and non-technical jobs.31
The space underneath cities also deserves more attention—
research of sub-relief is important not only because of
utility infrastructure, but also because of geological,
geomorphological and ecological processes that can affect
a city’s resilience.32 Regional collaborative environmental
governance is underway in some areas to balance economic
development with ecological and social concerns, and
ensure participation of civil society organizations, trade
associations the media and communities.33 Financial,
political and societal efforts and innovations within the city
structure will necessarily become increasingly synergistic
and inclusive.34
The unique challenges and structures of refugee camps
can be effectively reimagined as spatial phenomena
through which applications of urban social policy have
the potential to provide relative autonomy for inhabitants,
allow development of levels of self-organization that can
generate eventual collaboration between refugees and
government, and result in more sustainable outcomes for
the displaced and vulnerable.35
Public health, clean water and air
While stormwater reuse has great potential as a key
adaptation measure to counteract the impacts of climate
change on water resources available for urban use,

the increasing presence of dangerous water pollutants
in stormwater runoff—including industrial chemicals,
pharmaceuticals, and endocrine disruptors—is an emerging
threat to public health and ecosystem services, especially
in urban areas and places where water is scarce. New
research on Emerging Water Treatment (EWT) processes
has developed potentially sustainable alternatives for
water treatment, including low-cost solar alternatives, but
requires coordinated action by multiple actors to enable
field level application and diffusion.36 Wider availability of
scientifically rigorous guidelines for stormwater reuse is
also needed in most countries to protect public health and
to guide good practice.37
Urgent global action is needed to accelerate the prevention,
control, elimination and eradication of neglected tropical
diseases (NTDs) through sustainable drug development.38
The outbreak of Ebola Virus Disease illustrates the
interlocking nature of the socioeconomic determinants
of health, especially within the context of sustainable
development in poor and under-served communities in
Africa. One brief highlights the need to better organize
and finance global health emergency response systems,
including an integrated global health emergency workforce,
while also making health systems and infrastructure in the
Africa region stronger and resilient.39
New strategies and new ways of thinking are needed to
maximize the ethical and sustainable impacts of big data
for emerging issues in health policy, to ensure that no one
is left behind.40 Unified standards in disaster medicine can
build capacity of future health workers to be more effective
responders to humanitarian and disaster crises, contributing
to increased resilience and sustainable development at
the community level.41 Global health policy think tanks
and academic institutions have a critical role in ensuring
effective knowledge sharing, technical assistance to tackle
implementation challenges, and the creation of innovative
strategies to achieve better health in all regions of the world.42
Countries in special situations
While this year’s chapter focuses on issues of global
relevance that can be addressed by the HLPF, different
emerging issues may be most relevant at different
geographical levels, from regional to national to subnational. Some emerging issues at the national level
may be common to groups of countries sharing certain
characteristics. Such categories distinguished by
intergovernmental processes and legislation at the UN
include Least Developed Countries (LDCs), landlocked
developing countries (LLDCs), and Small Island Developing
States (SIDS). It is essential to pay attention to LDCs, as
they have 12 per cent of the world’s population, but 24
per cent of global poverty.43 Many LLDCs are among the
poorest of the developing countries.44 SIDS have limited
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Box 5-6: Selected emerging issues in LDCs, LLDCs and SIDS
Least developed countries (LDCs)
The fragile economies of LDCs in conjunction with trade and development challenges are further exacerbated by a high level of
vulnerability towards internal and external shocks. There is robust evidence that climate change and climate variability worsen existing
poverty, exacerbate inequalities, trigger new vulnerabilities and act as a threat multiplier for poor countries.45 Another emerging issue for
LDCs is the challenge of creating jobs and livelihoods for the young people currently entering the labour force - a number estimated to
increase by 10.2 million people per year.46 LDCs’ share of global trade remains low at around 1 percent.47
Landlocked developing countries (LLDCs)
Of the 31 land-locked developing countries, half are classified as LDCs. In addition to higher trade costs, landlocked countries on average
export less than half of the per-capita amount of their maritime neighbours.48 LLDCs are especially dependent on peace and stability in
their neighbouring countries to maintain international trade. When transit countries are affected by civil war or other forms of social
unrest, transit routes can be damaged or closed, which can result in the rerouting of major trade corridors and even an interruption
in transit.49 Overall, LLDCs showed little progress in human development with ten of the world’s 20 lowest-ranking countries being
landlocked, and the divergence between LLDCs and coastal developing countries is widening.50
Small Island Developing States (SIDS)
Population displacements due to climate change are an emerging issue for SIDS as already widespread migration flows are exacerbated by
adverse climate events. However, international laws to protect migrating populations across international borders due to environmental
degradation or change are limited.51, 52
Another emerging issue is the impact of continued ocean acidification and associated coral bleaching. Acidified oceans could cause
harvest failure of marine resources and thus could have a significant impact on fisheries in SIDS.53 As coral reefs play a significant role
in fish production and fisheries, marine biodiversity, coastal protection, and tourism, loss of coral reefs will have a major impact on SIDS
economically, socially and environmentally.
Source: Authors’ elaboration.

resources, remoteness, susceptibility to natural disasters,
vulnerability to external shocks, excessive dependence on
international trade, and fragile environments (Box 5-6).

5.3 Expert assessment of emerging issues
A common way to conduct exploratory scanning is through
experts and expert networks.54, 55, 56 After a process of
gathering issues, the initial list of issues or question is
whittled down in the course of a combination of voting
and discussions among experts. Such exercises have been
conducted in various fields of study. For instance, in 2014
the international Antarctic community came together to
‘scan the horizon’ to identify the highest priority scientific
questions for the next two decades and beyond.57 Another
recent consultative and priority-setting exercise sought
to identify the 100 key research questions for the post2015 development agenda, bringing together the research
interests and priorities of academics and practitioners
working on international development.58

As an input to GSDR, an expert group meeting (EGM) was
convened, bringing together the twenty specialists from
different fields. During this face-to-face meeting, experts
considered potential criteria for identifying emerging issues.
They also considered a list of emerging issues for potential
consideration by policymakers. To this end, the experts
engaged in an indicative prioritization exercise, based on
the indicative list of issues drawn from an electronic survey.
Prior to the meeting, an initial list of emerging issues had
been collected using an open-ended online survey that was
distributed to members of the sustainable development and
scientific communities. As a next step, an electronic survey
containing 85 issues was circulated to the participants
in the expert group meeting, as well as larger group of
experts, who were invited to score the issues on the basis
of importance. Mean scores were calculated and a ranking
list was generated (see Box 5-7).
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The scanning exercise involved in support of the preparation
of this chapter identified numerous candidate issues across
a diversity of scales, disciplinary domains and substantive
foci. During the discussion it was suggested the experts use
the following criteria: regional relevance; policy relevance;
urgency; evidence-based; probability and impact of event;
persistence; irreversibility; latency/delayed response;
ubiquity; novelty; potential for mobilization; and distribution
of the issue across the world (See Table 5-6). The need to
select and evaluate issues against transparent criteria was
clear. So too was the need to explore connections among
the issues, to synthesize issues where possible, and to
identify common themes.
The experts discussed the 20 topics ranked highest from the
online survey. The strength of the STEEP framework was
recognized in enabling an initial categorization into different
domains. However, expert input highlighted the usefulness
of taking an additional step to differentiate between
issues that relate to values, threats, opportunities, causal
mechanisms and responses. Therefore, it was decided to
look at a limited number of illustrative emerging issues
through this prism. For each issue, the emerging threats
concurrent with the issue’s progression were considered.
Thereafter, the experts discussed the opportunities and the
corresponding causal mechanisms that would arise from
addressing these emerging issues on a global political level.

Subsequently, potential actions and responses to mitigate
emerging threats were examined. Finally, the key emerging
features and characteristics of each issue were reviewed
to summarize the primary considerations and alterations in
political action. This approach is illustrated in Table 5-6 and
in the text below, using four illustrative issues taken from
the scanning exercise.
Establishing institutional mechanisms and partnership
from global to regional, national, and local levels. It can be
argued that institutions and institutional mechanisms for
development provide the missing link that can explain the
differences in growth rates and development trends across
developing countries.59 Partnership and trust between
individuals and groups on all levels is a social asset with
important economic benefits since it enables people to
make agreements and undertake transactions that would
otherwise not be possible.60 The establishment of both
institutional mechanisms and partnerships is of the utmost
importance in securing global sustainable development
and in order to “leave no one behind”.
Coping with the increasing impacts of climate change.
Climate change is a defining human development
challenge of this century. Changes in rainfall, temperature
and water availability will have the most severe impacts
on vulnerable countries. While climate change is hardly
new a new issue, the experts agreed that climate change

Box 5-7: Priority emerging issues selected by experts in a indicative prioritization exercise
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Establishing governance mechanisms for the SDGs, from global (UN) to regional, national, and local levels.
Coping with the increasing impacts of climate change.
Political instability and social unrest from increased income and wealth inequalities.
Ensuring access to affordable, sustainable, and reliable modern energy services for all.
Accelerating the implementation of environmentally-friendly renewable energy.
The need to develop alternative economic models that decouple economic growth resource use and minimize environmental
degradation.
The need to protect and restore ecosystems.
Persistence of poverty globally, including the poor in rich countries.
Strengthen and enhance the means of implementation and global partnership for sustainable development.
Highly unequal distribution of household wealth across and within nations.
Enhancing social protection and environmental protection in developing countries as a means to decrease inequalities and combat
environmental degradation and climate change.
Integrated assessment of sustainable development pathways.
Increasing the sustainability, inclusiveness, safety, and resilience of cities and human settlements.
Depletion of ocean fish stocks and exploitation of marine resources.
Time lags of several decades between scientific findings and policy action.
Migration and all forms of movement of people across borders due to changes in demographics, weather patterns, and other causes.
Promotion of sustainable industrialization.
Reduction of future agricultural yields due to climate change, especially in Africa.
Inadequate funding for health systems, especially in developing countries.
Putting in place the blend of governance forms and approaches required for the 2030 Agenda.

Alternative economic Respect for nature,
models that decouple Equality
economic growth
from resource
use and minimize
environmental
degradation

Freedom;
Accountability

Establishing
institutional
mechanisms and
partnership from
global to regional,
national, and local
levels
Vested interests;
political economy

Break down of trust;
institutional inertia
and inaction

Deepening structural
inequalities; conflict

Equality, Dignity

Addressing global
poverty in rich and
poor countries and
the highly unequal
distribution of
household’s wealth
across and within
nations

Threats to the value

Threats

Political inactivity,
with political
mechanisms failing to
keep up with velocity
of impacts due to
climate change

Societal value
(Freedom, Equality,
Solidarity, Tolerance,
Respect for nature,
etc.)

Values to be
Sustained

Coping with the
Solidarity, Respect for
increasing impacts of nature
climate change

Emerging Issues

New technologies
and business models;
disruption and
innovation

Broader dissemination
of productivityenhancing
(smartphones)
and life-saving
technologies.
Innovation in
cognitive-behavioural
interventions to
enhance voice and
agency

Employment and
growth opportunities
associated with
development and
deployment of
clean technologies.
Inclusion of women
in policy, and
programming and
implementation in the
clean energy sector

Frequently
technological
opportunities to
address threats or
enhance the value

Opportunities

Development
perceived as
synonymous with
GDP growth; path
dependence and
lock-in

Existing institutional
arrangements,
characterized by
vertical properties, do
not function well for
complex sustainable
development
problems

Unrecorded/
undiscovered CO2
emissions (sources)
yet to be added to
calculations
Failure to restrict
emissions according
to levels determined
by science

Causal mechanisms
pertaining to threat
or consequence,
in particular
poorly understood
mechanisms, given
these their ‘emerging
issue’ status

Causal mechanisms

Table 5-6: Examples of emerging issues placed within a broader frame of structural issues

Implementation &
governance challenge
posed by integrated
nature of 2030
Agenda

Growth no longer
guarantees reduced
unemployment and
poverty

Accelerating
impacts outpacing
expectations and
societal response rate

Focus on consumption Possibility of
and production; pricing sustainability
of environmental
transition
externalities

Institutional
experimentation;
decentralized
responses with
broader stakeholder
involvement

Enhanced access to
basic services, social
protection, Universal
Health Care

Interlinkages
between action and
impacts of different
countries need to be
made compelling

Key Emerging
Features
Policy and institutional Emergent
opportunities
characteristic
Responses/Actions
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remains an emerging issue. First, this is due to both to time
lags between scientific understanding and political action.
Second, evidence points to an escalation of global impacts.61
Experts of the EGM considered that impacts were outpacing
expectations, providing a challenge for political decisionmaking processes and societal responses.
Addressing global poverty in rich and poor countries and the
highly unequal distribution of households’ wealth across
and within nations. While poverty rates have declined in
most regions, progress has been unevenly distributed. While
positive trends in East Asia led to 80 per cent reduction
of extreme poverty in the past 20 years, poverty in subSaharan Africa still stands at over 40 per cent.62 Africa had
the potential to benefit from the growth of its working age
population, but this will require an expansion in productive
employment. It was observed that economic growth does
not necessarily have a direct effect on a country’s poverty
line or unemployment rate. The wage gap between the
poor and rich is not only present in the developing world;
developed countries are experiencing an erosion of their
middle class, with a widening of the gap between poor
and rich. The potential gains from the extension of social
protection systems, including floors, were also highlighted
as an area of interest.
Alternative economic approaches that decouple economic
growth from resource use and minimize environmental
degradation. Economic models today consider only
economic growth without taking into account the positive
and negative effects of resource consumption on human
well-being. Negative effects include climate change,
pollution, land-use change, and biodiversity loss. Economic
development has so far been associated with a rapid rise
in the use of natural resources such as energy, materials,
water and land, but many of them are becoming less
abundant relative to demand, and some run the risk of
critical scarcity in the near future.63 Resource decoupling
is particularly important when a resource is scarce and
further depletion could frustrate societal progress and
when it poses high environmental risks that cannot be
substantially alleviated through greater efficiency.64, 65 The
greening of economies, enterprises and jobs can potentially
contribute to poverty eradication, social inclusion and the
fight against climate change.66 Economic models need to
be updated to address these issues.
The consideration of the issues revealed numerous
connections among them, suggesting that higher order
synthesis was appropriate. Issues expressed as threats,
technological opportunities or management and policy
responses often relate to single, broader underlying
problems. For example, the broad trend of climate change
can be associated with emerging threats, opportunities,
and policy responses. Table 5.6, produced by the scientists
consulted for this chapter of the report for illustration

purposes, shows how different threats, opportunities,
causal mechanisms and responses identified during
scanning relate to broader underlying issues. Annex 6,
also produced by contributing scientists, provides a more
detailed version of Table 5.6.

5.4 Conclusions
Following the initial consideration of emerging issues in
the 2014 and 2015 Reports, this chapter aimed to provide
a framework for: first, systematically identifying a range
of issues for possible consideration by policymakers at
the HLPF; and then, second, categorizing and presenting
them. The chapter gives an overview of existing approaches
to identification of emerging issues for sustainable
development. It also demonstrates a possible approach
to identify emerging issues, which could be used for future
Global Sustainable Development Reports as well as for the
HLPF.
Given the very broad scope of the SDGs, identifying
emerging issues for sustainable development will require
reviewing a broad range of sources. The chapter introduced
“scanning” as a major approach for finding emerging issues.
The chapter presents a sample of emerging issues from a
long consultation process that involved a variety of sources,
such as global UN initiatives and national and international
academies of sciences. Several sources were used to
provide a broad overview of the range of emerging issues
that can be considered by policy makers. The process of
scanning can be usefully guided by criteria, which help to
make explicit assumptions about what counts towards
designing issues as emerging. Impact and probability of
occurrence are commonly used. Additionally, such criteria
as persistence, irreversibility, ubiquity, novelty, and potential
for mobilization have been considered. Priority, a criterion
that is meant to capture an issue’s importance in terms of
social and cultural norms or impact on already vulnerable
and marginalized groups, can accommodates principles
such as “ensuring that no one is left behind”.
The chapter also provides a simple framework for
categorizing emerging issues, as well as criteria that the
HLPF could consider using to filter emerging issues in order
to identify a limited number of those that are most relevant.
Indeed, intergovernmental processes can only consider
a limited numbers of issues at a point in time, and not all
emerging issues can be addressed by a specific process. For
example, in the context of the HLPF, this entails identifying
emerging issues that are appropriate for addressing at
the global level, by filtering out issues of primarily local
or national significance. Naturally there are no neat, clear
divides; what is local today can escalate across borders
tomorrow. In this chapter it is suggested that the following
could serve as starting points: (a) the extent to which the
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issue in question related closely to the SDGs; (b) whether
the issue is a potential threat or opportunity of global or
at least international relevance; (c) whether management
of the risk or harnessing of the opportunity depends on
international action and cooperation; and (d) whether the
issue is expected to persist (non-transient) and whether or
not a clear increasing trend can be established.
The chapter also reflects efforts made to test the approach
proposed for the identification and filtering of emerging
issues, which involved an expert assessment of emerging
issues. Experts pointed to the interdependence among
emerging issues. The expert assessment made clear
that such interdependence is best perceived by replacing
emerging issues in a broader framework, which clarifies
the values that are to be sustained, potential threats
and opportunities, causal mechanisms at play, possible
responses and actions, and key emerging features.
At a broad level, the expert meeting categorized issues
identified during the scanning exercise as the following.
A first category was the operationalization of the 2030
Agenda for Sustainable Development and establishment of
institutional and governance arrangements that explicitly
recognize a role for science in policy and decision-making.
A second category was key values to be protected or
enhanced through sustainable development, including
values which, while always implicit in the concept of
sustainability, have gained greater recognition in recent
years. A third category was critical processes of social,
economic and environmental change that threaten
sustainable development; in particular, processes that
are novel, accelerating, approaching what appear to be
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dangerous thresholds and/or which have poorly understood
causes and consequences. a fourth category was emerging
opportunities to promote sustainable development,
including new technological options and policy responses
to deal with both novel and unresolved sustainability issues.
The chapter demonstrates that a wide range of sources –
document analysis, crowdsourcing, and expert meetings –
can usefully be drawn on when identifying emerging issues
in the context of sustainable development. The involvement
of experts from multiple disciplines brings critical added
value to this process, including for prioritizing emerging
issues and provide multi-dimensional analyses of the issues
and their inter-connectedness.
The exercise of emerging issues identification confirmed
once again the complexity and inter-disciplinarily of
sustainable development issues. Scientific expertise can
shed new light on the complexity and interconnectivity of
emerging issues, in the process strengthening the sciencepolicy interface and possibly leading to more timely
responses to emerging threats or the exploitation of new
opportunities. The regular scanning and multidisciplinary
analyses of emerging issues from different levels and
perspectives is important and should be maintained as a
necessary and useful early warning system for the sciencepolicy interface.
There is scope for enhanced dialogue between scientists
and policy-makers in considering both the processes by
which emerging issues are brought to the attention of the
HLPF, as well as the substantive character of issues that –
out of the plethora of emerging issues – could usefully by
considered by the forum.
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6

CHAPTER

CONCLUSION

This concluding chapter highlights insights from the report that could contribute to strengthening
the science-policy interface for sustainable development. The reader is referred to individual
chapters and to the executive summary for a more comprehensive overview.
A message comes across strongly from chapters 1, 2, 3 and 4, even though their topics are very
different and the scientific communities involved around each of them are distinct: if no one is
to be left behind in 2030, the notion of inclusiveness cannot be treated as an afterthought or
even mainstreamed in other areas. Rather, it should be an integral part of institution design and
functioning, of research and development, and of infrastructure planning and development, to
mention only topics covered in this report.
Improving our understanding of the effectiveness of development strategies in leaving no one behind
Ensuring that no one is left behind is a fundamental guiding principle for the implementation of the 2030
Agenda for Sustainable Development. Science can inform decision-making on three broad questions.
First, who are those being or at risk of being left behind? Second, how can strategies and policies reach
them in practice? And third, what types of strategies and policies would be appropriate in order to leave
no one behind?
This report makes clear that many criteria are used in practice to identify those left behind, whether
within a country or between countries. In practice, those “left behind” with respect to a particular
dimension of the Agenda may be different groups in different societies. It is important to take into
account the dynamic nature of deprivation and inequality; in this respect, preventive policies are critical
to ensure that new people or group do not fall behind at the same time as others escape poverty and
deprivation.
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In many areas, inclusive development strategies are
the commonly accepted paradigm. However, whether
strategies succeed in reaching those left behind depend on
many factors, from country-specific circumstances to their
design, targeting methods and practical implementation.
Available evaluations from different SDG areas all suggest
that there are significant practical challenges in effectively
reaching those left behind. Targeting, in and by itself, is not
sufficient in order to leave no one behind –development
interventions, even if properly targeted, can result in at
best partial solutions to deprivations and, as a result, only
address part of the problem.
Examples of interventions reviewed for the report that aim
to reach the furthest behind first include: nutrition, where the
core target of interventions in developing countries is those
suffering the most from stunting; area-based interventions
targeting the poorest locations; and strategies to provide
shelter for homeless people.
Based on the limited evidence reviewed in the report, in
many areas of the new Agenda, factoring in the imperative
to leave no one behind in sustainable development
interventions may not present insurmountable difficulties.
Undertaking to systematically reach the furthest behind
first may represent a much greater challenge and may
in some cases imply a more significant departure from
present strategies.
Going forward, it will be important to systematically collect
further scientific evidence on how existing development
strategies do indeed reach the furthest behind. A first
step could be an inventory of existing meta-studies that
attempt to review the effectiveness of development
interventions in different SDG areas in reaching those left
behind. While evaluations do exist for specific SDG areas,
they use different criteria for defining and measuring
those left behind or furthest behind and for assessing the
effectiveness of interventions in reaching them. It could
be worth assessing the costs and benefits of investing in
more comparable frameworks for evaluating development
interventions in different SDG areas. This would likely be a
significant undertaking in terms of methodology and costs.
Adopting an
development:
nexus

integrated approach to sustainable
the infrastructure-inequality-resilience

This year’s report examines interlinkages between
infrastructure, inequality and resilience. Extensive bodies
of literature have focused on each of these areas. For
example, infrastructure has received significant attention
in development circles, due to its perceived critical role in
spurring economic growth and development. Yet, scientists
focusing on each of those fields typically hail from different
communities, making links between the three areas less
commonly studied than any of the three areas taken in

isolation. Among the possible interlinkages in the nexus,
an extensive amount of scientific research was found on
the links between infrastructure and inequality, as well
as on how people’s resilience is affected separately by
infrastructure resilience and by inequality. Links from
resilience to inequality and from resilience to infrastructure
seem to have received less attention. Further research in
this area may be needed to uncover important synergies
and trade-offs.
As in any nexus, harnessing synergies and addressing
trade-offs is critical for policy-making. In this regard,
the chapter illustrates the importance of adopting an
integrated approach towards sustainable development. The
research reviewed here emphasizes that a focus on both
efficiency and equity is needed to harness the synergies
between infrastructure, inequality and resilience. In this
regard, contributing experts have noted that reducing
inequalities in any of its dimensions also contributes to
better infrastructure provision and increased resilience
by, for example, increasing the likelihood of infrastructure
investments that benefit vulnerable groups. An important
policy component is geographic equity in the provision of
basic infrastructure.
The report provides examples of policies that have been
found to address synergies in the nexus. For example, labourbased programs in infrastructure projects can expand job
opportunities and reduce inequalities, while at the same
time improving resilience to natural disasters. Participatory
processes that involve local communities and their various
segments can be useful ways to ensure that considerations
related to economic, social and environmental dimensions
are taken into account when planning for infrastructure
investment. Regulation and incentive mechanisms also
need to be in place to integrate disaster risk reduction into
all phases of the infrastructure life cycle, and to ensure
the resilience of critical infrastructure to natural disasters.
Contributing experts noted the need to further disaggregate
the analysis between rural and urban contexts to be able to
provide more specific policy recommendations.
Further cross-disciplinary collaboration and engagement
between researchers, practitioners, decision makers and
other stakeholders could be a way of achieving the mutual
learning and transfer of information that would enable
scientific knowledge to be transformed into practical
strategies to harness the synergies and address the tradeoffs between the three areas of the nexus.
Mobilizing technology for the SDGs: scientists’ perspectives
The report presents a range of perspectives of scientists
on the role of technology for the achievement of the SDGs.
Technology is essential for achieving the SDGs and reaping
the benefits of synergies among them, as well as for
minimizing trade-offs among goals. Technology, society and
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institutions co-evolve. Hence, technology progress requires
institutional adaptations and may be constrained by social
issues. Policy actions to achieve the SDGs and ensure that
no one is left behind need to consider these interlinkages.
Many scientists point to a need for making simultaneous
progress on equity issues (especially technology access),
on overall technology system performance, and on
supporting institutional change - strategies focusing only
on one of these components have proven ineffective in the
long-run. Innovation systems, understood as the network
of institutions in the public and private sectors whose
activities and interactions initiate, import, modify and diffuse
new technologies, perform sub-optimally if only one or the
other of these elements is supported. Policy actions must
support both research and development to spur technology
performance at the technology frontier, as well as promote
the diffusion and adaptation of existing technologies in
developing countries and among marginalized groups in all
countries – one supports the other and vice versa.
Scientists emphasized a need for national and international
technology roadmaps. Promising technological trajectories
and new industries can be identified by each country.
Scientists suggested the importance of investing at the same
time in new and old technologies; in increased performance
of advanced technologies and technology adaptations for
underserved communities; in large-scale infrastructures
and small-scale technologies with large numbers of units.
They also suggested that science roadmaps should include
measures relating to affordability and inclusion, which
should be built into R&D processes from the outset.
Other notable key actions or policy elements suggested
by scientists include: effective national science-policy
interfaces; foresight and scenarios; facilitation of learning
across communities, including underserved communities;
and cluster analysis. The latter analyses networks of
firms linked to each other (through production chains, or
geographically concentrated and making use of related
buyers, suppliers, infrastructure and workforce, or of similar
nature), with a view to addressing systemic imperfections
of innovation systems.
Inclusive institutions for sustainable development
There is clear awareness that the understanding of
institutions is important for delivering on the imperative
to leave no one behind. Institutions can trigger behaviours
and trends that can have positive or negative impacts for
development outcomes, and in particular for inclusiveness.
Inclusive institutions bestow equal rights and entitlements
and enable equal opportunities, voice and access to
resources and services. On the other hand, power holders
can shape institutions for the benefit of some rather than all
groups of society.
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Achieving any particular target related to inclusion (e.g.
gender equality) will require a combination of factors,
including: legal, regulatory components; multiple
institutions intervening at various levels; and potentially
broader societal changes, e.g. in social norms, which
themselves can be spurred by changes in institutions.
Conversely, individual institutions, especially those with
broad mandates, can contribute to inclusiveness in many
different areas as well as society-wide.
It is important to assess both how inclusive institutions
are, and whether and how they foster inclusiveness through
their actions. In this vein, the report explores two specific
types of institutions: national councils for sustainable
development (NCSDs) and national parliaments. More indepth assessment of research is needed on other types
of institutions and how they contribute to inclusiveness in
the context of the new Agenda, and this should be a critical
component of future GSDRs.
Research reviewed for the report suggests that, if
provided with adequate resources, NCSDs can be effective
mechanisms for stakeholder participation and engagement
across the whole policy cycle, to: (1) inform and educate the
public at large on sustainable development related topics;
(2) stimulate informed public debates; (3) engage key
stakeholders in formulating policy recommendations; and
(4) involve stakeholders in various parts of implementation
and progress reviews. In practice, governments’ attitude
regarding stakeholder involvement influences the
functioning of NCSDs and the resources provided to them.
As legislatives bodies, parliaments are very important for
the implementation of the 2030 Agenda and SDGs. Their
role in fostering inclusiveness can be examined at two
different levels: first, how parliaments themselves are
inclusive in their representation of all segments of society,
including of marginalized groups; and second, how, when
adopting legislation, they take into account the needs of
these groups. The report focuses on the inclusion of four
specific groups: women, indigenous peoples, persons with
disabilities, and children and youth. Research reviewed
for the report suggests that progress has been made with
respect to the representation of these groups in national
parliaments. However, gaps still exist. Similarly, while
progress has been made in terms of codifying the rights of
marginalized groups, there is still a long way to go in this
respect, and parliaments will have a key role to play in
ensuring that no one is left behind.
Identifying emerging issues for the HLPF
The identification of new and emerging issues warranting
policy makers’ attention is a critical function of the sciencepolicy interface. Policymakers are exposed to a broad range
of analyses, rankings, and advice concerning emerging
issues. In addition, the sheer breadth of the sustainable

98

| Global Sustainable Development Report 2016

development agenda requires the consideration of
issues from different sources and processes. Yet,
intergovernmental processes such as the HLPF can only
consider a limited numbers of issues, and by their mandate
and place in overall governance frameworks can only
address some issues.

emerging issues and provide multi-dimensional analyses
of the issues and their inter-connectedness. The regular
scanning and multidisciplinary analyses of emerging
issues from different levels and perspectives is important
and should be maintained as a necessary and useful early
warning system for the science-policy interface.

There is scope for enhanced dialogue between scientists
and policy-makers in considering both the processes by
which emerging issues are identified, selected and brought
to the attention of the HLPF, as well as the substantive
character of issues that could usefully by considered by the
forum.

Taking stock from three editions of the Global Sustainable
Development Report

The chapter demonstrates that a wide range of sources –
document analysis, crowdsourcing, and expert meetings –
can usefully be drawn on when identifying emerging issues
in the context of sustainable development. The report
introduces “scanning” as a major approach for finding
emerging issues. The process of scanning can be usefully
guided by criteria, which help to make explicit assumptions
about what counts towards designing issues as emerging.
Such criteria include impact and probability of occurrence,
persistence, irreversibility, ubiquity, novelty, and potential
for mobilization. Priority, a criterion that is meant to capture
an issue’s importance in terms of social and cultural norms
or impact on already vulnerable and marginalized groups,
can accommodate principles such as ‘ensuring that no one
is left behind’.
The report provides a simple framework for categorizing
emerging issues, as well as criteria that the HLPF could
consider using to filter emerging issues in order to identify
a limited number of those that are most relevant. It is
suggested that the following criteria could serve as starting
points: (a) the extent to which the issue in question related
closely to the SDGs; (b) whether the issue is a potential
threat or opportunity of global or at least international
relevance; (c) whether management of the risk or harnessing
of the opportunity depends on international action and
cooperation; and (d) whether the issue is expected to persist
(non-transient) and whether or not a clear increasing trend
can be established.
The report also reflects efforts made to test the approach
proposed for the identification and filtering of emerging
issues, which involved an expert assessment of emerging
issues. Experts pointed to the interdependence among
emerging issues. The expert assessment made clear
that such interdependence is best perceived by replacing
emerging issues in a broader framework, which clarifies
the values that are to be sustained, potential threats
and opportunities, causal mechanisms at play, possible
responses and actions, and key emerging features.
The involvement of experts from multiple disciplines brings
critical added value to this process, including for prioritizing

Since UN Member States foresaw a Global Sustainable
Development Report as an instrument to strengthen the
science policy interface for sustainable development
at Rio+20, three yearly editions of the report have been
published by UNDESA in 2014, 2015 and 2016. Taken
together, these reports have contributed to the sciencepolicy interface in three main ways.
Firstly, since 2014, the Global Sustainable Development has
become a platform and process for engaging scientists and
experts in the UN deliberations on sustainable development.
It has been open for participation to all interested UN
entities, organized science institutions and programmes,
and individual scientists – the only requirement being that
contributions needed to be grounded in science. The process
for the preparation of the reports sought to engage key
players in organised science. In particular, the International
Council for Science (ICSU) – the official organisation
representing the scientific and technological community at
the UN - has played a crucial role in encouraging scientific
contributions. To date, 35 UN entities and more than one
thousand scientists have contributed to the Report. The
open call for science-policy briefs alone resulted in 589
scientists from all parts of the world submitting 264 briefs.
The approach followed for the three reports started from
the premise that anybody interested in the GSDR should be
able to provide inputs. For this reason, multiple channels
for outreach and inputs were developed, from the most
conventional such as relying on organized science to more
innovative ones, such as open calls for science briefs in
multiple languages. Through these channels, an effort
was made to reach scientific communities (e.g., young
scientists) that usually have limited access and input to
large assessment processes. Multi-lingual crowdsourcing
inputs and calls for papers have also sought to address
the traditional bias of large assessment reports that rely
on English language, peer reviewed science, leaving aside
large bodies of literature in other languages that may be
highly relevant to specific contexts, including regional
experiences.
All editions of the GSDR benefited from advice and guidance
from many senior scientists and experts of the sciencepolicy interface, some of which had been involved in major
efforts to devise sustainable development assessments
in the past, including: reports from the US National
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Academy of Science; the Global Environment Outlook; the
Intergovernmental Platform on Biodiversity and Ecosystem
Services; and others.
Secondly, the reports have provided specific suggestions
on how the HLPF could operationalize the science-policy
interface in practice in years to come. Chapter 1 of the 2015
edition suggested a range of ways for the HLPF to enable
constructive interactions between science and policymaking at the UN. Actions that the HLPF might consider
spanned the space between science and policy, from the
provision of policy-relevant data, analysis and information,
to actions that the HLPF could take to support enhanced
dialogue between science and policy, to the translation of
the results of science-policy dialogue into policy-making.
Ultimately, it will be up to UN Member States to decide
how they want the HLPF to strengthen the sciencepolicy interface, and which of these actions they want to
undertake, if any.
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
helping transpose the outcomes of global science-policy
debates into regionally and nationally relevant frameworks
for action were the most consensual. Many practitioners
who provided inputs for this chapter emphasized the
importance for the HLPF to consider a combination of
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actions, rather than any single action, recognizing potential
synergies among them.
All three editions devoted space to the identification of new
and emerging issues, from their identification by all areas
of science to how existing scanning processes may be
combined to provide the HLPF with a usable list of topics
for addressing in that forum.
Thirdly, the reports have explored different perspectives
on the SDGs as an integrated and indivisible set of goals,
and translated those in chapters that adopted a diversity of
focuses and approaches. The chapters of the three editions
of the report can all be clustered into a simple list of generic
chapters, which are all relevant to an assessment of
assessment approach covering the science-policy interface
for sustainable development. This is illustrated in table 6.1.
Such a structure emphasizes an integrated approach that
focuses on the interrelationships among areas of the SDGs
seen as an indivisible system, and a balanced consideration
of the three dimensions of sustainable development.
For example, the 2014 edition provided templates for
looking at progress made on sustainable development over
the long term, as well as for synthesizing insights from
sustainable development scenarios undertaken by leading
institutions covering a wide range of thematic areas. The
reports also included the examination of four clusters

Table 6-1: Generic chapters of past Global Sustainable Development Reports
Chapters

Generic description

GSDR 2014

Science-policy interface,
including assessments

Describes the landscape of existing assessments; assesses
the science-policy interface in various contexts

Trends and review of
progress

Reviews sustainable development trends in a comprehensive Ch.3
way for the whole set of SDGs seen as an indivisible system

Sustainable development Documents sustainable development scenarios and longscenarios
term modelling exercises published by diverse institutions in
a uniform way

Ch.2

GSDR 2015

GSDR 2016

Ch. 1, Ch. 2

Ch. 1

Ch.4

New and emerging
issues

Takes stock on existing processes to identify emerging issues Ch. 7
and compares their outcomes. Provides science digests on
issues of concern emerging in the scientific literature

Ch. 7

Ch. 5

Featured clusters or
nexuses

Takes an in-depth look at interlinkages, synergies and tradeoffs among a subset of SDG areas, and examines the status
of scientific knowledge on the various interlinkages

Ch. 6

Ch.3, Ch.5

Ch. 2

Cross-cutting issues

Takes an in-depth look at interlinkages between a crosscutting issue (e.g. disaster risk reduction, institutions,
technology, inclusiveness) and all the SDGs, and
examines the status of scientific knowledge on the various
interlinkages

Ch. 6

Ch. 2, Ch.4

Ch. 4, Ch. 3

Countries in special
situation

Focus on overall progress, thematic or cross-cutting issues
for one or several categories of countries in special situations
(LDCs, LLLDCs, SIDS, Africa, and MICs)

Data and measurement
(measuring progress)

Takes stock of initiatives aiming at measuring progress in
different ways; highlights innovative data approaches on
specific themes or in specific regions

Source: Authors’ elaboration.

Ch. 6

Ch.5

Ch. 8

100

| Global Sustainable Development Report 2016

of issues (climate, land, energy and water; oceans and
livelihoods; industrialization and sustainable consumption
and production; and infrastructure, inequality and
resilience), as well as cross-cutting issues (disaster risk
reduction, innovative data and measurement approaches,
technology). These contributions provide illustrations of
how policy-relevant conclusions can be gleaned from
existing scientific assessments.

As the Global Sustainable Development Report moves to
a new phase after the HLPF 2016, the lessons learned in
attempts to mobilize a broad range of scientific communities,
and the collaborations initiated for this purpose, can provide
an interesting base on which to build an ambitious yet
actionable multi-year report for the benefit of the HLPF.
Ultimately, the GSDR could become a science engagement
platform for science-policy interface.
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ANNEX 1
Annex 1: Examples of strategies used in various
SDG areas and how they are geared to reaching
those left behind.
Nutrition
Context:
Maternal undernutrition is estimated to contribute to
800,000 neonatal deaths and child undernutrition,
consisting of stunting, wasting and micronutrient
deficiencies, brings about 3.1 million child deaths annually.1
By 2014, 159 million children under 5 were stunted, and.
Progress in reducing stunting has been uneven. Lowincome countries only accounted for 15 per cent of the
global under-5 population in 2014, but nearly one quarter of
all stunted children live in these countries. Less than half of
all children under 5 lived in lower-middle-income countries
in 2014, yet these countries accounted for two thirds of
all stunted children globally.2 Because stunting and its
consequences are difficult to reverse after 24 months of
age, interventions usually target pregnancy and young
children.
Commonly used strategies:
Strategies to improve maternal and child nutrition tend to
focus on adolescents girls and women, on infants and young
children during the first 1000 days of life, on promoting
optimal nutrition practices, meeting micronutrient
requirements, prevention and treatment of severe acute
malnutrition, and disease prevention and management.3
These strategies include promotion of breastfeeding,
promotion of complementary feeding with or without of
provision of food supplements, micronutrient interventions,
general supportive strategies to family and community
nutrition, and reduction of disease burden.4
Once pregnant and young children are targeted, effective
nutrition interventions use a universal approach, focus on
reaching food insecure groups, or focus on severe acute
malnutrition (to reach the furthest behind). For example,
from a comprehensive review of 43 nutrition-related
interventions, out of 13 of those that were found to have
evidence of effectiveness 11 could be implemented as
universal within the target groups, one was universal in
nature (e.g. universal salt ionization), and one targeted
severe acute malnutrition.5, 6
How ‘reaching the furthest behind first’ compares with
other strategies:
Nutrition interventions that focus on the furthest behind, in
terms of nutritional status or vulnerability, are particularly
effective for reducing malnutrition. A meta-review of

studies that assessed the potential effect on child survival
of scaling up nutrition-specific packages concluded that
therapeutic feeding for severe acute malnutrition, which is
a form of “reach the further behind first”, would save from
620,000 to 917,000 lives, or as many lives as the other
interventions combined. In addition, estimates of the effect
of scaling up nutrition interventions show that the gains
would be greatest in the poorest quintiles.7 A review of
nutrition-sensitive programmes in the areas of agriculture,
social safety nets, early child development, and education,
show that they could be enhanced by, among other things,
better targeting on the basis of nutritional vulnerability,
in addition to targeting based on income or geographical
location.8
It is important to note, however, that less targeted
preventive interventions could be more effective than
more targeted recuperative strategies. For example, a
large programmatic intervention in Haiti found that given
the difficulty to reverse stunting after 36 months of age
a strategy of behaviour-change communication and food
supplements for all children aged 6-23 months had a larger
effect in reducing underweight and stunting than a targeted
recuperative and food-support strategy that focused on
underweight children under the age of five.9
How those left behind and ‘furthest behind’ are identified:
Severe acute malnutrition (SAM) is detected by a weightfor-height Z score [WHZ] <–3, while moderate acute
malnutrition (MAM) is characterized by WHZ <–2.10 In stable
non-emergency situations with endemic malnutrition, MAM
can often present in combination with stunting.11

Health
Context:
Health is a good example of an area where the need to
reach the furthest behind (not necessarily “first” though)
has been on the forefront of national and international
policy discussions. At the national level, the imperative to
leave no one behind in this area is epitomized in discussions
on universal health coverage, which have matured in many
countries over the past two decades. It is also a constant
concern in terms of design of health coverage systems,
e.g. for the price of medicines and care that is paid by
poor consumers. At the international level, efforts to
combat “orphan diseases” especially in Africa have given
rise to innovative policy approaches (e.g. advance market
commitments). Efforts to reduce the price of medicines
have also been ubiquitous and have given rise to action
in international forums (WTO). In the case of HIV/AIDS,
a range of responses by individual countries and the
international community has included international action
programmes, the creation of UNAIDS, action at the WTO,
and others.
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The challenge for leaving no one behind is that the availability
of and access to relevant social and medical care is usually
inversely related to the need of the population groups.12
In other words, groups with the most pressing need for
medical care tend to be those least likely to receive it. This
is particularly central because people within the lower
income groups not only tend to have more illnesses but
also have more comorbidity. 13 This can be compounded by
the fact that many disadvantaged population groups, such
as those in rural areas and poor populations, are also more
likely to lack access to clean drinking water, sanitation and
hygiene, which are essential for human health.14
Commonly used strategies:
A common strategy is universal health care, which
attempts to guarantee comprehensive health coverage for
the entire population. In Australia, for example, the socially
disadvantaged are covered through publically funded
healthcare via Medicare but actual access to medical care
has been found to be limited due to excessive waiting time
and scheduling difficulties. On the contrary, those who are
privately insured receive care within a reasonable time
frame through private appointments.15
Some programmes of universal care are focused on reaching
the furthest behind first. Spain, for example, developed
primary care health centres throughout the country but
prioritized areas with the highest social deprivation first,
which has yielded benign outcomes such as lower death
rates.16 In Thailand, the people are insured through the
Civil Servant Medical Benefit Scheme, the Social Security
Scheme for individuals working in the private sector, and
the so-called “30-Baht Scheme” for those who do not work
for the private sector, non-working family members and
children. The 30-Baht Scheme is a financially discounted
program in order to insure the remainder of the population.17
Numerous strategies that target a specific population
group focus on financially disadvantaged groups such as
the unemployed and those working part-time, as well as
socially disadvantaged groups such as women, children
and seniors. According to the literature, the basis for
much of health inequity is determined from early stages
of life. Thus, prioritizing interventions at younger ages is a
suggested approach.18
Some northern European countries and some provinces
in Canada have attempted to regulate the distribution of
health to achieve health equity by refusing to reimburse or
pay physicians who settle in medically well-equipped areas.
There have also been expansions of network of community
health centres in deprived areas, and the benefits of this in
the U.S. has been strong with lower low birth weight rates,
better care quality and higher preventive service levels.19
Many developing countries have also made significant

progress towards achieving universal coverage. A study
analysing 24 developing countries striving to achieve UHC,
including Jamaica, Indonesia, Guatemala, Ghana and
Nigeria, , shows that the countries are adopting two broad
approaches: So-called “supply-side programs” channel
investments to expand the capacity of service provision
through increased funding for inputs (for example, human
resources) and for reforms such as greater flexibility in
staff recruitment, financial autonomy for public clinics,
strong organizational protocols, and explicit performance
indicators. “Demand-side programs” earmark resources
to identified groups in the population and the services they
use. They often do this by identifying and enrolling their
target population and purchasing health care services on
their behalf via output-based payments.20
How ‘reaching the furthest behind first’ compares with
other strategies:
The need for strategies that target the furthest behind first
is highlighted in the health literature. Studies show that
even when universal access to health services is an actively
pursued goal, actual access can be skewed towards those
better off. For example, in 21 OECD countries, most of
which have explicit policy objectives to ensure equitable
access to health care, people with higher incomes are
significantly more likely to see a health specialist than
people with lower incomes and, in most countries, also
more frequently.21 Such pattern tends to make total doctor
utilization somewhat pro-rich, which is further reinforced
when private insurance or private care options are offered.
While the issues of pricing are an important part of achieving
UHC, geographical coverage and inhibiting distances to
nearest health facilities as well as lack of quality of care
are also barriers to reaching UHC.22
It has been suggested that health inequality can be
improved when considered in conjunction with macro-level
factors and other economic and social policies.23, 24 Social
class indicators and environmental stressors, such as poor
housing conditions and high crime and unemployment
rates, impact the relationship between individual-level risk
factors and health.25 For instance, while early initiation of
prenatal care reduces the risk of low-birthweight infants,
the protective effect of prenatal care is heavily dependent
on the residential context. In high-risk neighbourhoods, the
protective effect was low while low-risk neighbourhoods
benefited from the care more substantially. Thus,
basing policy solely on the individual-level analyses can
overestimate the individual-level risks, leading to policy
interventions with skewed consequences.26
It is important to be cautious about the different uptake
among the different social group in order to prevent
widening inequalities. Experimental studies in the areas
of accident prevention and use of educational booklets

ANNEXES | 103

for pregnant women had a greater impact on those in the
higher social classes and exacerbated the inequality gap,
emphasizing the eminence of targeted interventions in such
cases.27

Environment and Health
Context:
Insufficient attention is being given to ensuring a healthy
environment as a means to improve human health and
well-being. An estimated 23%28 of total premature deaths
were linked to environmental and modifiable factors in
2012 (12.6 million deaths globally), and the poor and other
disadvantaged groups are disproportionally affected. Poor
air quality and the consequences of inadequate water and
sanitation services are among the primary environmental
risks that affect health worldwide (see 1.1.7 on water
and sanitation). Household air pollution prematurely
kills 4.3 million people every year, nearly all in low- and
middle income countries.29 It particularly affects women
and children, as they are more exposed to fumes from
solid fuels used in cooking. Exposure to toxic chemicals
due to inadequate workplace and housing conditions
and proximity of homes, schools and workplaces to
contaminated areas adds to the burden of disease, and its
effects have become increasingly evident.30 The effects of
exposure to certain types of pollutants are exacerbated by
poor nutrition and include, among other effects, influence
neurocognitive development. Certain effects of exposure
to toxic substances can be transmitted from mother to
child, contributing to the intergenerational transmission of
inequalities.31
Moreover, the world’s poorest 3.5 billion people rely more
directly on the environment for their basic needs, such
as water, food and shelter, so ecosystem degradation
affects them the most. Climate change impacts add to
vulnerability by affecting the quantity and quality of water,
soil degradation, disease patterns, and the frequency and
intensity of droughts and extreme meteorological events.32
Again, the most affected are those with scarce access to
adequate infrastructure, services and support systems.
Over half a billion children currently live in extremely high
flood occurrence zones, and nearly 160 million children live
in areas of high, or extremely high, drought severity.33
Commonly used strategies:
The health benefits of addressing environmental problems
are not often quantified. As a result, investments and
policies to that effect are underprovided. Moreover, for
the most part, mainstream environmental policy does
not specifically target the poorest or most disadvantaged
groups. For some environmental problems, targeting
specific groups is, in fact, unnecessary, as these groups will
benefit from an efficient global strategy.

For example, as a result of the successful phase-out
of nearly 100 ozone-depleting substances through the
Montreal Protocol on Substances that Deplete the Ozone
Layer (1987), up to 2 million cases of skin cancer and many
millions of eye cataracts may be prevented each year by
2030. Moreover, by limiting the loss of stratospheric ozone,
the Montreal Protocol helps to safeguard food security
by reducing ultraviolet damage to crops and marine
ecosystems. Cumulative estimates from 1987 to 2060
show that the global phase-out of chlorofluorocarbons
(CFCs) alone will result in an estimated US$1.8 trillion in
global health benefits and almost US$460 billion in avoided
damages to agriculture, fisheries and materials.34
For other environmental problems, however, the approach
used can have different results for different groups of
people. Where effects are localized or otherwise unequally
distributed, environmental policy that does not specifically
address the needs of the poorest may exacerbate
inequalities. Groups (communities, individuals, countries)
that are at a disadvantage in terms of their capacity to act
collectively and influence policy design and implementation
may benefit less from investments and may be left out in
the allocation of scarce enforcement capacity. In some
cases, in the absence of adequate policy, the very existence
of socioeconomic inequalities may make it easier and
cheaper for certain groups to transfer the environmental
costs of their activities and lifestyles onto others rather
than to internalize those costs.35
How ‘reaching the furthest behind first’ compares with
other strategies:
The choice of instruments for environmental management
can have significant implications on who benefits from
interventions in environmental matters. For example,
in conducting inspections on plants that handle toxic
substances, a “police-patrol” approach will conduct
regular and uniform inspections, while a “fire-alarm”
approach reacts to demands from affected parties. The
latter will tend to be of greater benefit in communities
with a greater capacity to articulate collectively and reach
out to institutional channels, and may leave the most
disadvantaged behind. A strategy that reaches the furthest
behind first would include a police-patrol approach at
least in the most disadvantaged areas.36 Ensuring access
to information, participation and justice in environmental
matters are necessary components of a strategy to leave
no one behind when addressing environmental issues. To
reach the furthest behind first, policies need to address
the special needs of vulnerable communities. Experiences
to that effect include active outreach strategies to engage
these communities in the identification and resolution of
environmental problems affecting them through technical
and financial support, legal assistance, and by providing
environmental information in languages and formats
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accessible to linguistic minorities;37 legal empowerment
of communities;38 and inclusion of equity criteria in impact
assessments and licensing criteria.39

Conditional cash transfer programmes

In some cases, strategies geared at reaching the furthest
behind first are also efficient strategies to address
environmental issues, with universal benefits. Replacement
of traditional biomass cookstoves with modern fuel
cookstoves, and of traditional cooking and heating with
clean-burning biomass stoves would have considerable
health benefits and would also represent 25% of the share
of total avoided climate warming from Short-Lived Climate
Pollutants reduction by 2050.

The multi-dimensionality of poverty has long been
recognized. Poor households are likely to suffer from
multiple deprivations, including with respect to education,
health, and employment, and be more vulnerable to shocks.
Conditional cash transfer (CCT) programmes aim at
addressing tackling multiple deprivations simultaneously in
poor households. These programmes are usually designed
with the philosophy that poor families are not able to invest
enough in the human capital of their children, leading to
poor nutrition, poor health and education outcomes, and
use of child labour.

How those left behind and ‘furthest behind’ are identified:
The definition of those “left behind” varies depending on the
type of intervention. Although the common methodology
used looks at income distribution, interventions with
regards to environment and health linkages tend to take
into account the issue of vulnerability, to environmental
degradation, targeting those which are most vulnerable to
exposure to pollutants, other forms of poor environmental
quality, climate change or natural disasters. Vulnerability
to environment and health inequities are linked to many
other social and economic factors, including the social and
economic position of individuals, in relation to social class,
age, gender and ethnicity, as well as education, occupation,
livelihood and income levels. These factors determine
where people live, what they eat, how and when in the life
cycle they are exposed to pollution, and what options they
have to change their conditions.
Some jurisdictions have adopted a pragmatic approach to
enable targeting of particularly vulnerable or overburdened
populations, and those that are likely to be unaware of
the risks they face or to be unable to effectively take
part in decision making. For example, in the State of
Massachussetts, United States, the operational definition
of “environmental justice populations” is “a neighborhood
whose annual median household income is equal to or
less than 65 percent of the state-wide median or whose
population is made up 25 percent Minority, Foreign Born,
or Lacking English Language Proficiency”.40 The state
of California has adopted a screening tool - California
Communities Environmental Health Screening Tool
(CalEnviroScreen) - to identify vulnerable communities that
suffer the largest pollution burdens, considering the location
of pollution sources and demographic characteristics such
as the concentration of children and elderly, low birth
weights, asthma emergencies, education levels, linguistic
isolation, poverty and unemployment. The tool is used in the
allocation of resources obtained through the Greenhouse
Gas Reduction Fund, a cap-and-trade programme.41

Context:

Commonly used strategies:
CCTs often combine components related to education,
health and nutrition of the children, conditionalizing the
given cash transfers with participation in schooling, natal
care, vaccination schemes and so on, while aiming at
alleviating current poverty simultaneously. For Brazil’s
Bolsa Familia for example, the transfer is conditional on
pregnant women receiving timely prenatal and postnatal
care visits, all children aged 0–5 within the household
receiving timely vaccinations and growth-monitoring visits,
and all children aged 6–15 attending school at least 85% of
school days.42
Some of the programmes aim at giving particular support
to girls and women. In the case of Mexico’s Oportunidades
program for example, the grants given increase as children
progress to higher grades at school and, beginning at the
secondary level, are slightly higher for girls than for boys.
The cash transfers themselves are given to the female head
of the family.
Growing interest to CCTs, especially in poor countries
was possible through an adaptation of more flexible
approaches to encouraging human capital investment and
blurring of lines between conditional and unconditional
transfers, with some unconditional cash transfer programs
(for example, in Kenya, Ghana, and Pakistan) introducing
some co-responsibility arrangements with less stringent
enforcement than in most CCTs (also called “soft
conditionalities). CCTs in Africa are rarely a stand-alone
activity. Instead, they usually come as a part of a package
of safety net interventions that often also include a public
works component. The three largest CCT financing activities
in sub-Saharan Africa – Nigeria’s Youth Employment and
Social Support, Tanzania’s Productive Social Safety Net,
and Ghana’s Social Opportunities Project – all combine
a CCT with a public works component. Approaches that
combine investments in human capital with CCTs and with
the building of community infrastructure through public
works have now been adopted by Egypt, Togo, Burkina Faso,
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Cameroon, Republic of Congo, Niger, Madagascar, Chad and
Mali.43
By definition, CCT programs aim to reach those left behind
in a socio-economic sense. The extent to which they have
succeeded varies across countries. CCT are the most
evaluated form of social safety nets. In recent years,
there has been a large number of impact evaluations of
CCT programs, and a dramatic shift from Latin America
(where most of the initial impact evaluations were
concentrated)44 to lower-income countries in Africa (where
one half of the evaluations conducted in the past 3 years
were concentrated) and Asia.45 Some of the most notable
evaluations published over the last year include the impact
evaluation of the Pantawid Pamilyang Pilipino Program in
the Philippines.46
CCTs, particularly those in Latin America, have been widely
assessed, with mainly positive results. In Mexico, newborns
in beneficiary families were 127.3 grams heavier and 44.5
percent less likely to be low birth weight than newborns
in non-beneficiary families.47 Bolsa Familia has increased
girls’ school participation by 8.2 percentage points.48 The
probability that a child received all seven vaccines required
by age 6 months increased by 12–15 percentage points
and increased pregnant mothers’ use of prenatal care by
1.5 prenatal care visits on average.49 A 2012 evaluation
of Brazil’s Bolsa Família program yielded evidence of how
beneficiary women made decisions that resulted in better
living conditions for both children and women.50 Bolsa
Familia has even been linked to reduced crime rates.51 The
findings of evaluations of Nicaragua’s Atención a Crisis
underscored the long-term positive potential of health
interventions focusing on early childhood intervention. It
was found that households who received Atención a Crisis
transfers had increased their expenditure on critical inputs
into child development (such as more nutrient-rich foods,
more early stimulation provided to children, and more use
of preventative health care). This had led to improvements
in the cognitive outcomes of children aged 36 months
old from beneficiary households, and even two years
after the program was ended and the transfers had been
discontinued, these positive effects continued.52
The success of Latin American CCTs has encouraged
developing countries around the world to adopt similar
schemes. However, the success of these schemes requires
that good quality services are available and physically
accessible for the participants and that the public sector
has the capacity to run fairly complex transfer schemes.53
In some cases, these requirements have meant in practice,
that those furthest behind, for example in rural areas,
are left outside of the programme reach. For instance, in
Nicaragua, the programme was initially implemented in
departments that satisfied minimum administrative and
infrastructure requirements.54 Colombia’s Familias en

Accion (FA) has included poor municipalities with fewer
than 100,000 inhabitants, a bank and adequate education
and health infrastructure.55
Several countries have strengthened linkages between
cash transfers and early childhood development (ECD).
Conditional cash transfer programs can serve as effective
vehicles for promoting early childhood nutrition, health,
and development, in addition to their more traditional role
of providing income support to the poor and vulnerable.
Where ECD services exist, cash transfer programs can help
households overcome barriers to access, for instance by
making the transfers conditional on health visits, growth
monitoring sessions, or attendance in preschool. Cash
transfer programs can also help encourage changes in
parenting practices to promote early childhood nutrition,
psychosocial stimulation, or health. Countries having tested
similar approaches include Burkina Faso, Djibouti, Mali, and
Niger.56
Accompanying measures to promote ECD are also being
implemented in middle-income countries. In Indonesia, the
conditional cash transfer Program (CCT) program Keluarga
Harapan (PKH) covers 3 million poor families nationwide.
The program not only provides cash, but also provides
beneficiary mothers with skills. Training modules seek to
promote sustainable behavioral changes in relation to early
childhood education and parenting practices, and extending
to such topics such as family finances or microenterprises.
The training modules are given during monthly meetings
that CCT beneficiaries have at local level, over three years.
Messages are harmonized through the use of videos that
represent daily situations of a typical CCT family.
How ‘reaching the furthest behind first’ compares with
other strategies:
Some CCT schemes contain an element that aims at targeting
the support to the furthest behind in addition to supporting
poor families. For example, transfers associated with Bolsa
Família consist of a conditional payment per child aged
0–15 years, for up to three children, to “poor” households
below a per capita income threshold, but in addition, an
additional unconditional transfer is given to “extremely poor”
households below a lower per capita income threshold.
Some programmes also aim at providing additional
incentives for tackling issues such as school dropouts. In
Brazil in 2008, a complementary Benefício Variável Jovem
program was introduced, which added variable payments
and a schooling conditionality for children aged 16 and 17,
requiring attendance at least 80% of school days.
Other programmes are including support to recover from
disasters tackling families that are especially vulnerable to
hazards, in an effort to minimize the negative effects that
these events have in poverty eradication. This is the case,
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for example, of Chile (Chile Solidario), Ecuador (Bono de
Desarrollo Humano) and Mexico (Prospera, successor of
Oportunidades).57
In Panama, the Red de Oportunidades Led is targeted to
the poorest and the indigenous communities. According to
one assessment, the programme implementation led to a
reduction in child labour among 12–15-year-old children
by 15.8 percentage points and to increased elementary
school enrolment by 7.9 percentage points in indigenous
comarcas.58
How those left behind and ‘furthest behind’ are identified:
CCTs can cover large sections of societies (approximately
26 % in Brazil) or narrower groups (3% in Nicaragua). Good
targeting and identification of the group is crucial for the
effectiveness of the programme.
Most Latin American CCTs rely on proxy-means tests for
identification of the poor. A notable exception is Brazil’s
Bolsa Familia, which relies on self-declared per capita
household income.59 CCTs may also rely on geographic
targeting to target priority areas, whether based on
welfare levels or on other requirements such as minimum
infrastructure facilities, or a combination of both.60 Some
programmes also use community means testing as the way
to identify the ones eligible.61

Payments for ecosystem services
Context:
Payments for ecosystem services (PES) programs were
originally designed primarily to meet conservation goals
rather than poverty reduction objectives. Conservation
strategies can indeed present constraints and challenges
especially for the communities and local residents
leaving in and around sites identified and designated for
the implementation of such environmental conservation
programmes. The challenges and constraints include lack
of or reduced access by communities to services provided
by the ecosystems. These challenges are exacerbated
when they directly affect the poor and landless as they
are for all intent and purpose effectively locked out of their
sources of survival and livelihood. The understanding and
practices of implementation of incentive programs such
as PES have evolved and the need to balance conservation
objectives and socio-economic imperatives are now
widely recognized. Involving local residents or users of
natural resources in conservation efforts and providing
incentives to local communities to support and participate
in conservation efforts is now standard practice. In the
past three decades, a rapidly growing number of ecosystem
functions have been characterized as services, valued in
monetary terms and, to a lesser extent, incorporated into
payments for ecosystem services (PES) schemes.62 Such

schemes have thus become one of the common tools used
to manage environmental issues.
Commonly used strategies:
Under a typical payment for ecosystem or environmental
services (PES) scheme, the party supplying the
environmental services agrees to manage the corresponding
resource or the service that provides a flow of benefits to
another party according to certain requirements, in return
for compensation. Some PES programs are purely private
arrangements. However, the majority of the PES programs
are funded by governments and involve intermediaries, such
as non-government organisations. The majority of existing
schemes operate in the areas of climate change mitigation,
watershed services and biodiversity conservation.63
The primary focus of PES is on maintaining or restoring
ecosystem services, not on poverty alleviation. However,
during the past decade there was increasing interest in
whether PES could, in addition to environmental objectives,
also capture and accommodate poverty reduction objectives,
especially in developing countries. A multi-country study
based on observations from three tropical continents
found that poor (environmental) service providers could
broadly gain access to PES schemes, and generally become
better off from that participation, in both income and nonincome terms.64 However, the study pointed out the need
to also look at the impact of PES schemes on service
users nonparticipants. Several studies including a 2005
study conducted by the Word Resources Institute on the
Challenges of Pro-Poor PES found that: lack of security of
tenure; restriction on land uses; high transaction costs; lack
of credit and start-up funds represented serious challenges
for the poor who were denied access to benefits.
The various participation filters of PES schemes contain
both pro-poor and anti-poor selection biases, and different
mechanisms have yielded different results in terms of
reaching the poorest. Quantitative welfare effects are
by nature small-scale compared to national povertyalleviation goals.65 The study concluded that while some
pro-poor interventions are possible through PES, the prime
focus of such schemes should remain on the environment.
How ‘reaching the furthest behind first’ compares with
other strategies:
As described above, payments for ecosystem services
are not explicitly designed to achieve poverty eradication
objectives. The precise design of the payments systems
influences the distribution of the payments across
participating and non-participating groups; hence, PES can
be more or less focused on those furthest behind, depending
on the case. Carefully designed PES schemes can become
more focused on those left behind (“the poorest”) and those
unable to cross above the poverty line.66
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How those left behind and ‘furthest behind’ are identified:
In evaluations of the pro-poor nature of PES, income
and derived poverty indicators are commonly used as a
measure for those “left behind”. However, the evaluation of
the pro-poor nature of PES programs needs to include other
poverty indicators as well, such as health, education and
other social indicators as gauges for those “left behind”.

Access to shelter
Context:
For shelter policy in developing countries, perhaps the
most notable trend in recent decades is with respect to
the spatial dimension of poverty. Though the majority of
the world’s poor continue to live in rural areas, poverty has
rapidly become an urban phenomenon. Today, unlike the
situation thirty years ago, in many countries – e.g. Russia,
Brazil, Mexico - most of the poor reside in urban areas. In
other countries, the poverty rate in urban areas is higher
than it is in rural areas.
A clear failure of urban interventions in past decades is
shown by the inability to eliminate slums. Although the MDG
slum target was reached, the number of slum dwellers, in
absolute terms, continues to grow, with an estimated 863
million people living in slum conditions in 2012.67 This is not
only a result of massive migration flows into the cities of the
developing world. Surveys in Brazil and India, for example,
indicate that in many places slum dwellers are no longer
are immigrants who recently arrived from rural areas in
search of better livelihoods. Today, many of the 100,000
pavement dwellers in Mumbai, for instance, are second
generation residents,68 as is the case in Rio’s Favelas.69
The broad environment has significantly changed over the
last three decades. Urbanization is no longer thought of only
as an engine of growth that occurs as societies grow and
specialize. A more robust understanding of how housing
and land markets work has emerged in both developed and
developing countries. There is now much more available
information and an active body of research on real estate
economics in general and for developing countries in
particular. Many countries have evolved sophisticated
financial systems. For instance, many developing countries
now have access to market rate housing finance to assist
them. This has come with associated crises in some cases.
Commonly used strategies:
Strategies to provide access to shelter in an urban context
have a history of several decades if not centuries. In
developing countries, urban projects initially undertaken by
international financial institutions were usually designed to
help develop sites and services in low-income countries.

Most of the initial projects were in capital cities and
attempted to show that basic housing services, e.g. shelter,
water and sanitation, could be provided at much lower
cost than the housing then being provided by the public
sector. At that time there was considerable resistance this
idea. Most developing country public housing agencies
produced expensive and heavily subsidized housing that
could only meet the needs of a fraction of the demand.
These projects also provided an alternative to demolishing
squatter settlements as was done in many countries. The
overarching idea of the assistance was to suggest that
rather than attempting to replace the informal sector, or
see this sector as a “problem”, public assistance could
be used so that the strengths of this sector could be built
upon. Providing just basic services and shelter allowed poor
families to expand their units over time as their savings and
resources permitted. It also allowed them to use their own
labor to maintain and increase their wealth. A change came
in the early 1970s with a shift to upgrading of existing slums
rather than just the development of new sites.
The second change was to move from shelter-centered
projects to broader interventions that included issues
such as municipal finance, urban management and intergovernmental relations. Later, other types of interventions
were centered on housing finance and broader housing
policy environment, as well as disaster relief. Lastly, in the
late 1990s, housing micro-finance started to be seen as
a way to provide access to housing finance further down
the income distribution. Various interventions in housing
markets continue to target the low-income rental sector
(both public and private).
How ‘reaching the furthest behind first’ compares with
other strategies:
The degree to which urban policy interventions and
strategies reach those left behind depend on the specific
nature of the interventions and the local context. Yet, some
general lessons can be drawn70, 71 In general, subsidy
instruments have not been a panacea to reach the poorest.
In as much as slums provide shelter to those furthest
behind in the urban context, interventions directed at slums
reach this category. Their impact, however, depends on the
design and implementation of urban interventions.
How those left behind and ‘furthest behind’ are identified:
The definition of those “left behind” varies depending on the
type of intervention. For example, interventions aiming at
expanding mortgage markets for individual ownership will
focus on those at the margin of formal housing finance, who
are typically not at the bottom end of income distribution.
Intervention in slums is area-based; in addition, additional
criteria within specific interventions may try to further target
people or households who are most vulnerable or poor.
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Access to drinking water and sanitation
Context:
Improving access to safe drinking water and sanitation
has long been recognized as one of the main challenges of
sustainable development, with improper water management
having a direct impact on human and ecosystem health,
food and energy security among many other areas which
support human well-being and livelihoods. 147 countries
achieved the MDG target relating to access to drinking
water, while 95 met the target for sanitation. Over 90 per
cent of the world’s population now use improved sources
of drinking water, and 68 per cent use improved sanitation
facilities.72 The value to households of access to improved
water and sanitation facilities includes direct net savings or
expenses from buying water from alternative providers and
savings in health expenditure to treat water-borne disease
and indirect benefits in terms of time freed up to get water
closer or into the household, improved nutrition, increased
school attendance especially for adolescent girls and the
safety and dignity of improved sanitation compared to open
defecation of shared facilities. In most developing countries
without universal access, use of improved facilities is higher
in urban areas than in rural areas.73 Households not having
access to individual piped water connections must rely on
alternative sources for water, whose price is often much
higher than that of water provided by utility companies.
Households in dense urban areas often have few options
for improved sanitation and removal of excreta from
communities due to a lack of space and service providers.
Investment in water and sanitation has also long been
recongized as having a very high social rate of return. For
example, in 2004 WHO and UNICEF estimated that the
return on investment in water and sanitation services in
developing countries ranged between US$5 and US$28
per dollar.74 Improved access to safe water and sanitation
has many co-benefits in other areas. For example, it has
resulted in the number of diarrhoeal diseases attributable
to inadequate water, sanitation and hygiene to fall from 1.8
million to 842,000 between 1990 and 2012, with all regions
experiencing major declines.75
Commonly used strategies:
Strategies used all over the world ultimately aim to provide
universal access to safe drinking water and basic sanitation.
In that sense, they are directly geared to leaving no one
behind. In many countries, strategies for universal drinking
water coverage are designed within the paradigm of
individual water connections provided by a utility company
through a network. The precise institutional features of
utilities and their degree of autonomy from the government
vary widely across countries. However, the challenge facing
governments is the same, i.e. to ensure reliable access to

safe water at affordable rates, without compromising the
long-term financial sustainability of the water provision
system. Strategies for universal coverage of sanitation tend
to rely on a mix of extending formal services (sewerage
networks and septic tank systems) while encouraging
private investment in sanitation improvements.
In countries with a large share of the population without
access (e.g. large rural populations), the network structure
of water and wastewater service provision provides an
incentive for planners to reach “low hanging fruits” first
by extending connections in proximity of existing networks
or water production plants, thus not necessarily reaching
those furthest behind first. Globally, eight out of ten people
without improved water, and seven out of ten without
improved sanitation, live in rural areas where networked
solutions may not be achievable or affordable in the short
to medium term, and low cost solutions operated and
managed by the communities are still the main option. In
countries where the majority of the population has physical
access to improved facilities, strategies to facilitate
affordability of water become the main channel to reach
those furthest behind.76
Water tariffs and associated subsidies have traditionally
constituted the preferred instrument by which governments
have tried to resolve this issue. The majority of water subsidies
to households are delivered to customers connected to the
network through low tariffs. A frequent way of subsidizing
water consumption is through increasing block tariffs
where the first consumption blocks are subsidized, while
the highest blocks are priced above cost. The costs of
wastewater collection and treatment are frequently crosssubsidized by revenue from water tariffs. The construction
and maintenance of on-site sanitation systems presents
substantial economic burdens to low-income households,
but the large number of poor households without sanitation
makes it difficult for governments with limited budgets to
provide effective subsidies.77
Review of the experience accumulated in various countries
has provided a number of robust lessons regarding water
subsidies. Consumption subsidies delivered only through
low tariffs are typically not well targeted to the poorest
households. Access factors biased against the poor make
subsidies through low water tariffs unlikely to reach the
poor. The proportion of households having potential access
to the network is often higher for non-poor households than
for poor households. In practice, subsidized tariffs have
often resulted in regressive redistribution schemes.78
In past decades, new practices in the design and delivery
of subsidies have emerged. An increasingly common
form of water provision consists of a menu of services,
differentiated by quality, associated with different tariffs.
Typically, subsidies are associated with the lower quality
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service. The objective is to target subsidies to the poorer
households or neighbourhoods, by allowing households
to self-select the form of service they prefer to use, the
implicit assumption being that poor households are more
likely to use the (subsidized) lower-quality service. Another
objective is to achieve a greater coverage with the same
amount of investment, lower quality services such as
community taps being less costly to provide and covering
the needs of more households than private connections.
Direct consumption subsidies are paid directly to
households meeting certain eligibility criteria (low income
being the most obvious criterion) to cover part of their
water bill. The direct subsidy system was pioneered by
the Chilean government in 1990, when it was successfully
used to soften the distributional impacts of a convergence
towards cost-reflective water tariffs. The main advantages
of direct subsidies are that they are transparent, explicit,
and minimize distortions in the behavior of water utilities
and their customers. The main drawbacks are the
difficulty of defining suitable eligibility criteria, as well
as the administrative cost entailed in identifying eligible
households.
Connection subsidies have become more and more frequent,
based on the recognition that, for some groups of the
population, the main obstacle to connection to the network
is not that of paying the monthly water bill but rather
paying the initial connection fee. Connection subsidies also
provide a strong incentive for water providers to extend the
network.79
One emerging approach is to provide hardware subsidies
on an output basis rather than an input basis. Providing a
subsidy on an output basis can ensure that the activity that
is subsidized is actually delivered, and can be effective at
stimulating demand and leveraging private investment. It
can also give incentives to producers to reduce costs and
to serve areas which they might otherwise not consider.80
How ‘reaching the furthest behind first’ compares with
other strategies:
In general, it is easier to extend a network for water
provision from existing networks or from water production
centers. To the extent that those furthest behind live
farthest from areas already served, strategies to extend
water provisions may not spontaneously reach the furthest
behind first. Doing so requires a deliberate prioritization of
the most underserved areas and groups.
How those left behind and ‘furthest behind’ are identified:
The most commonly used indicators at the country level are
the percentage of households having access to a safe source
of drinking water and basic sanitation facilities. However,
several scales and categorizations are used, and different

monitoring processes use different definitions of access to
water and sanitation.81 Administrative targeting in various
forms is increasingly used to administer programmes that
aim to improve affordability of water for the poor. Methods
used going from categorical targeting, to selection based on
family structure and location, with the most sophisticated
methods relying on means testing.82 Selection based on
family size alone is usually found to perform poorly in
targeting the poorest households. The power of geographic
targeting depends in large measure on the correlation
between poverty and location of households. Geographic
targeting has given interesting results in Nepal, but seems
to have limited potential in Colombia and Senegal.83
Sanitation subsidies have been delivered using a range of
methods, including geographic targeting, means-tested
targeting, community-based targeting, and self-selection
targeting, with the latter two approaches appearing to be
more effective than means-tested systems, which can be
costly and generate perverse incentives.84

Persons with disabilities
Context:
Persons with disabilities are overrepresented in the
furthest behind when looking at almost any of the SDGs.
Households with a a person with disability are more likely
to experience material hardship – including food insecurity,
poor housing,85 lack of access to safe water and sanitation,
and inadequate access to health care.86, 87 Children with
disabilities are less likely to get an education, less likely to
be employed as adults, less likely to start their own families,
and more likely to live in poverty.88 People with disabilities
are more likely to be unemployed and generally earn less
even when employed around the world.89 On average
across the OECD, the income of persons with disability is
some 15% lower than the national average and as much as
20-30% in some countries.90 Persons with disabilities also
have limited opportunities to seek and receive information
and knowledge, particularly public, available in accessible,
affordable and adaptable formats and tools.91 This limits
their opportunities to make the transition from education to
work and ensure full participation in society. They are more
likely to die in disasters, to be left behind during evacuation,
or may have limited access to emergency shelters and
transportation systems92, 93 and disaster risk reduction
programmes that target people with disabilities remain the
exception.94
Commonly used strategies:
The needs of persons with disabilities are often addressed
through a twin track approach, through specific programs
targeting persons with disabilities as well as through
provisions added to mainstream community-wide policy
interventions.
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For example, to address exclusion from employment
markets, countries use a variety of mechanisms, such as
anti-discriminatory laws and regulations, quotas for persons
with disabilities at the workplace and incentives (tax credits,
support to the employers for accommodation or workplace
modifications), special supported employment, training
programmes, and microfinance for self-employment.
Access barriers to health care for persons with disabilities
are often complex,95 ranging from barriers related to the
affordability, to physical accessibility, to communication
with health care professionals and so on. In some cases,
primary health care can be the best solution for providing
health care for persons with disabilities, along with support
from specialized services.96 This has been proven efficient
for example with persons with mental health problems,
minimizing stigma and discrimination.97 However,
targeted interventions can be used to reach those that
are not otherwise included in broad-based programmes.
Examples of such interventions include outreach teams
in Brazil and India follow-up on patients with spinal cord
injuries to address issues such as skin care, bowel and
bladder management, joint and muscle problems, and pain
management,98 or ensuring that educational materials on
HIV/AIDS for youth are made in accessible formats such
as videos with sign language.99 In some cases practical
arrangements can make a difference for accessibility, such
as building ramps to access hospitals and health care
centers, or procuring mammography equipment that can
accommodate women who cannot stand.100 A significant
shift in the design of mainstreaming ICTs to incorporate
accessibility and user functionalities for the widest number
of users has been introduced by various producers which
provide new opportunities for persons with disabilities to
access to information and knowledge.
Strategies aiming towards inclusion of persons with
disabilities are by design aiming to reach those left behind.
However, in some cases the evidence of real impacts and
costs and benefits of these strategies, for example for
enhanced employment opportunities, are still lacking and
further research is needed.101
How ‘reaching the furthest behind first’ compares with
other strategies:
Some strategies aim to reach those furthest behind For
example, efforts have been made in a number of countries
to support inclusive access to justice for children with
disabilities. In Zimbabwe, targeted services have been
provided to children with disabilities in regional courts,
and police seek professional services as soon as a child
with disability is identified as a survivor, witness or alleged
offender. Stand-by teams of disability experts have
been established in regional courts. This has improved
communication and interpretation of evidence by court

intermediaries in cases of abuse and rights violations,
resulting in effective and consistent prosecution and
expeditious adjudication of pending cases by magistrates
and public prosecutors.102 In relation to inclusive social
protection schemes, Jamaica, for instance, has combined
its conditional cash transfer programme to poor families
with children up to 17 years of age with unconditional cash
transfers for families caring for children with disabilities,
along with free home-based health care visits.103 In some
countries, access to information and knowledge for students
with disabilities, particularly through Open and Distance
Learning, is ensured by applying procurement procedures
and practices that include accessibility standards and
requirements for persons with disabilities from the outset.
How those left behind and’ furthest behind’ are identified:
Disability, a complex multidimensional experience, poses
several challenges for measurement. Approaches to
measuring disability vary across countries and influence
the results of research and reviews.104 Historically, reported
prevalence estimates have varied widely because of
different definitions of disability and the fact that data has
often been of poor quality. However, efforts have been made
to addressed this situation in recent years, and estimates of
the prevalence rates of adults with disabilities are becoming
more reliable and less varied in quality. The International
Classification of Functioning, Disability and Health,
known more commonly as ICF, is the WHO framework
for measuring health and disability at both individual and
population levels.105 As the functioning and disability of an
individual occurs in a context, ICF also includes a list of
environmental factors. Determining disability in childhood
through survey data is complicated because of the natural
variance in children’s development, the differing cultural
standards of what children are expected to be capable of
doing, and the need to use proxy respondents.106 Recently,
UNICEF and the UN Statistical Commission’s Washington
Group on Disability Statistics have developed a survey
module for identifying children with disabilities in surveys.
In terms of reaching the furthest behind, some programmes
pay particular attention to persons with multi-layered
vulnerabilities, such as children with disabilities.

Access to primary education
Context:
The world has achieved considerable advances in primary
education during the life span of the MDGs. For example, the
primary school net enrolment rate in the developing regions
has reached 91 per cent in 2015, up from 83 per cent in
2000.107 However, poverty, children’s gender, caste, ethnic
and linguistic background, race, disability, geographical
location and child labour continue to serve as barriers for
many children’s education.108
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Almost 16 million girls between the ages of about 6 and
11 will never get the chance to learn to read or write in
primary school compared to about 8 million boys if current
trends continue.109 In South and West Asia about 4 million
girls will never get the chance to learn to read and write
in primary school, compared to almost 1 million boys.110
However, future challenges in developed countries seem
very different. A recent OECD study shows that girls
outperform boys in reading in almost all of the PISA study
countries. This gender gap is particularly large in some highperforming countries, where almost all underperformance
in reading is seen only among boys, demanding special
strategies to address this gap.111

To ensure gender equality in education systems,
Governments and partners have mainstreamed gender
issues in teacher education and curricula and monitoring
processes, and have aimed to eliminate gender-based
discrimination and violence in education institutions to
ensure that teaching and learning processes have an
equal impact on girls and boys, women and men, and to
eliminate gender stereotypes and advance gender equality.
Evidence has found the importance of putting in place
special measures to ensure the personal security of girls
and women in education institutions and on the journey to
and from school, in all situations but in particular during
conflict and crises.119

Despite improvements in recent decades, children and
youth with disabilities are less likely to start school or
attend school than other children. They also have lower
transition rates to higher levels of education.112 Research
shows that disability is a stronger predictor of educational
enrolment than either gender or socio-economic class in a
study of 11 developing counties. 113

How ‘reaching the furthest behind first’ compares with
other strategies:

Children in conflict-affected countries account for just
17% of primary school-age children, but more than onethird (36%) of all children who were denied an education in
2012 globally. This failure means that children of primary
school age in fragile and conflict-affected situations are
nearly twice as likely to be out of school than children in the
developing world as a whole.114
Commonly used strategies:
In many countries, education is seen as a primary policy
lever to reach those left behind and as a key means of
enhancing and democratizing learning opportunities
for children coming from disadvantaged families or
communities. Although the ways education systems are
financed varies widely across countries, a number of
countries provide primary and secondary education for
free, with some investing extra resources in school districts
located in disadvantaged neighborhoods.115, 116
Key factors contributing to enhancements in universal
primary education have included abolishing school fees;
increasing demand for education through initiatives such as
cash transfers, school feeding programmes and take-home
rations; increasing the supply of schools and classrooms,
investing in teachers’ quality and incentives, as well as
investing in health and infrastructure.117
Evidence-based policies and strategies to address exclusion
in education include elimination of cost barriers through, for
example, cash transfer programmes; provision of school
meals/nutrition and health services; provision of learning
and teaching materials and transport services; second
chance/re-entry programmes; inclusive school facilities;
teacher training on inclusive education; and language
policies to address exclusion.118

Education strategies and policies have encompassed
measures aiming to reach groups at a special disadvantage.
Focusing on children with disabilities, subject to the context,
availability of resources and engagement towards fostering
more inclusive societies, countries are adopting different
strategies to progress towards inclusive education that
addresses the needs of all learners in regular schools.
In some countries, segregated educational provision for
children with disabilities is still prevalent.120, 121 Others
have opted for models more geared towards inclusion,
which involve the reduction of special school provision by
employing whole-school policies and planning to develop
inclusive approaches that respond to a wide range of
learning needs and diversity of learners. Other models
are based on the premise of the development of inclusive
regular schooling and inclusive pedagogy, while keeping
some separate specialized provision particularly for some
specific types of impairments, until provisions to support
whole school inclusive policies in regular schools can be
provided. Lastly, other approaches are focused on providing
additional funding for schools that include children with
disabilities by allocating more resources and increasing
incentives for enrolment.122
How those left behind and ‘furthest behind’ are identified:
Many countries have standards by which they assess the
education level of children at all levels of schooling. In
many countries, detailed statistics are available at a school
or even class level on students having difficulty in school or
suffering from other disadvantages. In many cases though,
in order to identify the furthest behind, household surveys
or other methods are required. The UNESCO Institute for
Statistics generates estimates of the number of out-ofschool children from official administrative data for three
age groups: children of primary school age and adolescents
of lower and upper secondary school ages. Within each
age group, only children in formal primary or secondary
education are counted as in school.
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ANNEX 2

collect information; and 6) bibliographic search of relevant
articles that cited those scientific papers identified in the
previous four steps.

Methodology for Chapter 2
The methodology used in the analysis of the interlinkages
followed the so-called ‘realist review’ method, which is
considered a rigorous approach to analyse heterogeneous
data emerging from various disciplines to identify
relationships between different concepts.1 The method
comprises four elements (Figure A). The first step was a
search for relevant information and scientific papers on
topics relevant to the three areas covered in the nexus. That
consisted of: 1) an initial map of the interlinkages assembled
by the authors; 2) an electronic bibliographic search,
which identified 201 relevant articles; 3) identification
and outreach to 147 experts based on the authorship
information available in those articles. Twenty-four experts
provided inputs, including the identification of linkages and
of another set of 97 relevant scientific articles; 4) outreach
to experts within the United Nations System to collect
relevant information about scientific research on the nexus;
5) outreach to experts outside the United Nations System to

Although broad, the resulting list of relevant articles can
only be considered illustrative of the literature because,
among other reasons, the search was mainly done in
English language and most of the experts who replied to the
invitation to contribute were based in institutions located in
developed countries.2
Second, the team of primary reviewers selected a subset of
relevant articles based on the inclusion criteria presented in
Table A. The focus of the analysis was on studies focusing
on the interrelations between the elements of the nexus
and that provided empirical results. The third element
was the extraction and compilation of relevant attributes,
including the direction and magnitude of the interlinkages,
measures used, and assumed channels through which one
element of the nexus affects the other. The fourth step was
the identification of patterns, links, most probable channels
within the nexus and the gaps in knowledge.

Methodology

Figure A. Main elements of the methodology

Search strategy

Article selection

An iterative, multiple
search strategy that
consisted in 5 non-linear
stages of searching

Screening of articles
using inclusion criteria

Data extraction
& organization
Attributes extracted
and compiled

Data Analysis
Identification and
discussion of patterns
of links, channels, and
gaps in knowledge

Table A. Inclusion criteria of scientific research
Study focus and outcome

Study design

Includes

• Infrastructure  policy, design, plan, provision in the areas of roads, ICT,
electricity, water, sanitation, irrigation and its outcome related to inequality or
resilience
• Inequality and effects on infrastructure or resilience
• Resilience design, plan and outcome related to infrastructure or inequality

• Systematic reviews, meta-analysis,
case studies, quasi-experimental
studies, econometrics

Excludes

• Studies with focus and outcome in the same area (e.g. focus on inequality of
income and outcome on inequality of health)
• Proposal of methodologies to assess resilience or inequality
• Studies that focus on other forms of infrastructure (e.g. housing, hospitals)
• Resilience against conflicts and security-related shocks

• Non-empirical studies
• Estimate of impact of disasters
• Editorial, commentaries, letters,
opinion pieces

Source: Authors elaborations.
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Endnotes
1

For an example of the use of the method see Kastner, M,
Makarski, J, Hayden, L, Durocher, L, Chatterjee, A, Brouwers,
M, & Bhattacharyya, O 2013, ‘Making sense of complex data:
a mapping process for analyzing findings of a realist review
on guideline implementability’, BMC Medical Research
Methodology, 13, 1, pp. 1-8, Academic Search Premier,
EBSCOhost, viewed 30 March 2016.

2

The list of all papers identified is available at https://
sustainabledevelopment.un.org/globalsdreport/2016/chapter 2.
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ANNEX 3
Scientists’ perspectives on crucial emerging
technologies for the SDGs until 2030
Bio-technology
Biotechnology, genomics, and proteomics1 are now major
driving forces in the biological sciences and are increasingly
being applied in the study of environmental issues, medicine
and pharmaceuticals, infectious diseases, and modifications
of food crops.
Bio-technology has the potential to lead to sustainable
solutions for a range of sustainable development issues.2
or example, genetically modified organisms could help
address food insecurity in developing countries, but their
impact on ecosystems, human health and community
values may need to be better understood to be considered
a truly sustainable solution.3 Experience has shown that
deployment of such technologies needs to consider the
local situations and possible trade-offs.4
Synthetic biology is a field of great promise and possible
dangers. Tailor-made medical solutions, gene therapy,
technology disruption in the food industry, bio-engineered
medicines, and precise bio-inspired drug delivery systems
that target specific infected cells - together with stem
cells - give many promises. However, if inappropriately
used, it could cause irreversible changes to human health
and environment.5, 6, 7 Synthetic biology requires effective
policies and frameworks to manage all stages of their lifetime, including manufacturing, distribution and use, as well
as safe disposal or where possible effective recycling.8, 9, 10
New and emerging gene-editing technologies and their
implications, benefits, and potential ethical problems for
biotechnology and medicine have generated international
scientific debate, with recommendations to establish norms
concerning acceptable uses of human germline editing and
harmonize regulations.10 Genuine “human engineering”
may not be far off in the future, when technologies related
to gene-editing, stem cells and computational models of
the human brain will be combined.

Digital technology
Digital information and communications technologies
(ICTs) have continued to rapidly advance. All parts of the
world are now major users. Mobile phone ownership in
Africa is now comparable to that in the USA, with about
one connection per capita. Yet, while some digital gaps
have closed, others continually open with the introduction
of new technologies. In the context of implementing SDGs
in Africa, information and communications technologies
may play a role comparable to that of machines in the
replacement of labour in the industrial age.11 However,
whereas the machines of the industrial era functioned as

isolated and individual artefacts in one local environment,
ICTs and knowledge creation exist as a hierarchy of
networks that bring about innovations.12, 13
Great technology potential has been accompanied by
equally great concerns about social, political, economic
and environmental impacts. The new fifth generation (5G)
mobile phones enable vastly faster data connections than
traditional phones. The “Internet of Things” is emerging and
it interconnects physical objects to internet infrastructure.
3D printing enables the making of three-dimensional objects
from a digital file, and together with robotics it has the
potential to significantly alter the geographical distribution
of manufacturing with important impacts on global labour
markets and imbalances. “Big data” technologies transform
the way governments, citizens, and companies do business,
but they have led to concerns about erosion of privacy and
freedom of expression. Similarly, wireless sensor networks
have great efficiency potentials in many areas, but there
are concerns about their impact on privacy, freedom and
development.
Big Data and the Internet of Things through the use of huge
datasets and Internet-connected sensors potentially adds
to the existing toolkit for sustainable development (e.g., in
health, agriculture, food security, sustainable urbanization,
etc.), but can also introduce risks related to data privacy
and security. Because of cloud computing platforms
that provide low-cost access to compute and storage
capabilities as well as Free and Open Source Big Data and
Internet of Things technologies, such technologies can
serve as platforms for locally-relevant, pro-poor innovation
without significant capital investments. However, this
requires the requisite local talent to tailor solutions to local
needs. National governments must also consider the limits
of big data analysis (especially for causal inference and
policy analysis), how such technologies can serve existing
national development planning, regulatory frameworks for
securing the rights of citizens with respect to privacy and
security, and strengthening human capital and the larger
ecosystem to effectively use such tools.14
“Big data” has transformed the volume, velocity,
and character of the information that we are able to
procure regarding virtually every aspect of human life.15
Online participatory tools increasing transparency
and accountability in global sustainable development
governance allow greater access to sharing of substantive
information on the issues addressed by the civil society,
international organisations and member states for
realization of agenda 2030.16 At the same time, the scientific
community highlighted the idea that the most sustainable
way to bring the deepest results of the digital revolution to
developing communities is to enable them to participate in
creating their own technological tools for finding solutions
to their own problems.17
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3D Printing (3DP) can cost-effectively lower manufacturing
inputs and outputs in markets with low volume, customized
and high-value production chains. It could potentially
help countries and regions that did not participate in
the industrial revolution develop new manufacturing
capabilities, especially for low volume, highly complex
parts. Applications range from automobile and aerospace
manufacturing to rapid-prototyping, healthcare, and
education. Low cost consumer 3DP printers can help local
people in developing and developed countries to produce a
range of useful products, from basic assistive technologies
to educational aids. For example, the projects of the Rapid
Foundation in India and Uganda have shown that low
cost printers are easy to build, use, fix or modify and are
robust in remote locations. With expert training, anybody
can become comfortable with using these printers in a few
hours.18 Further low-cost applications in science, education
and sustainable development are detailed in a recent ICTP
open book.19
3D printing presents a number of challenges, including
possibly disrupting existing manufacturing global value
chains, decreasing labour demand for housing and
construction, and potentially enabling the physical production
of illegal 3D models that could pose both economic and
security threats. There are potential environmental benefits
(lower energy use, resource demands and CO2), if 3D printing
displaces existing transportation and logistics routes for
shipping of goods and products. A recent study concluded:
“If 3DP was applicable to larger production volumes
in consumer products or automotive manufacturing, it
contains the (theoretical) potential to absolutely decouple
energy and CO2.”20 However, as 3DP is expected to remain
a niche technology by 2025 reductions in energy and CO2
emission intensities of industrial manufacturing could only
be reduced by a small factor through 3DP by that date.
Massive Open Online Courses potentially provide resourcepoor regions and individuals more equitable access to
world-class education content. Widespread global Internet
access is impacting how we learn, as seen in the availability
of various online learning platforms such as massive
open online courses (MOOCs).21 With low-cost replication
of recognized content and education, personalized, selfpaced learning, and interactive data-driven user interfaces,
students potentially have access to material that previously
would have been out of reach. However, MOOCs may not
provide locally-relevant content tailored to a specific
national context. Furthermore, MOOCs could replace the
jobs of existing teachers and widen existing educational
divides (i.e., providing a disproportionate advantage to
individuals with access to the Internet and education).
One nonprofit university based in Rwanda combines online
learning content with in-person seminars to deliver degree
programs that are locally-relevant, appropriately priced,

and stimulate local employment. At this point, the potential
impact of MOOCs requires more study, both globally in
terms of existing platforms as well as of users in specific
national contexts, along with implications for educational
systems and employment.
Optimal system use of radio, mobile phone, GIS and remote
sensing technologies is considered vital for transforming
rural populations.22
The use of GIS to monitor an ever wider array of parameters
at ever higher spatio-temporal resolutions allows us to
consistently and constantly measure and monitor a huge
array of environmental factors, allowing the enforcement
of regulations, which would otherwise be impossible.23, 24
Yet, data management remains a challenge for many
countries, as they lack both skilled staff and technologies
for effectively collecting or reporting reliable data. Many
of the commonly used spatial database platforms are
proprietary and are too expensive for many organizations in
developing countries.25

Nanotechnology
Nanotechnology26 is a field of enormous promise and
big challenges. It is reported to have high potential for
increasing innovation for sustainable development in the
energy, water, chemical, medical and pharmaceutical
industries.27 Nanoimprint lithography is expected to lead
to large-scale manufacturing of nanotechnology products
with various positive and negative sustainable development
challenges. Nano-products might revolutionize many
fields including medicine, electronics, energy and water,
as well as food industry in the coming years. At present,
there are high expectations about high-performing
nanomaterial solar cells and nano-technology applications
for decentralized water and wastewater treatment, and
desalination.28 Recently, scientists in Singapore have
demonstrated converting CO2 into methane using light and
amine-functionalized titanium dioxide nanoparticles – this
would allow storing intermittent solar energy in the form of
natural gas which could then be burned in a carbon neutral
way.
The implications of unethical and uncontrolled use of
nanotechnology have created an ongoing debate in the
scientific community around concerns about their toxicity
and environmental impact (e.g., nanowaste).29, 30, 31 The
OECD and IUCN are currently working with several
governments to develop suitable and efficient regulations
and policies, and urge a more unified and collaborative
approach at all levels to address this potentially hazardous
issue through experience- and knowledge-sharing,
coordinated research activities, development of guidelines
for producers, users and waste-processing facilities32, 33
and examination of existing guidelines or policies.34
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As nanotechnology can be damaging to environment and
human health, it requires effective policies and frameworks
to manage all stages of their life-time, including
manufacturing, distribution and use, as well as safe disposal
or where possible effective recycling.35, 36
There are many promising future, inorganic and organic
nanomaterials. Examples include perovskites, gold
nanoparticles, graphene, carbon nanotubes, carbon
nanodots and conducting polymers. Carbon based
nanomaterials are very interesting as they rely on abundant
carbon and have much potential as high performance
substitutes for many materials that are scarce and highly
resource intensive in their extraction process. Iron, cobalt,
and nickel nanoparticles can be alternatives to scarce
metals like platinum, rhodium, and gold for catalysis. For
example, layered iron and nickel nanomaterial are a more
sustainable alternative to rare-earth “supermagnets”.

Neuro-technology
Smart technologies will be crucial technologies until 2030
and beyond. They will help societies to monitor, detect as
well as respond or adapt to changes in their environment.
Smart technologies are already and will become a part of
our daily lives.37 For example, smart electricity metering
has addressed the problem of the losses of electricity due
to theft.38
Emerging technologies in the area of artificial intelligence
have received much attention in which computer systems
that carry out tasks normally done by humans, such as
speech recognition and decision making. Another example
is robotics which is understood as machines or mechanical
systems that automatically handle tasks.
Mesoscience39 powered virtual reality gives us the
possibility to realize the logic and structural consistence
between problems, physical models, numerical methods
and hardware, which, together with the dramatic
development of computing technology, is opening a new era
for virtual reality.
Digital Automation characterizes the increasing ability of
computers to overtake cognitive - and not just physical tasks, enabling recent innovations like driverless cars,
IBM Watson, e-discovery platforms for legal practice, and
personalization algorithms for Web search, e-commerce,
and social networks. The potential consequences of
automation and artificial intelligence on employment are
emerging areas in need of examination; the expansion
of computing and machine intelligence is likely to affect
healthcare, education, privacy and cybersecurity, and
energy and environmental management. Recent studies
are pointing to the possibility that a significant number of
jobs - or job tasks - are amenable to automation, leading
to a job polarization where demand for middle-income jobs

are reduced while non-routine cognitive jobs (e.g., financial
analysis or computer programming) and non-routine manual
jobs (e.g., hairdressing) would be less unaffected. At this
point, more study is warranted to understand implications
for employment and socio-economic development in a
specific national context.
Autonomous vehicles or self-driving cars hold the promise
to increase traffic efficiency, productivity, reduce traffic
congestions and pollution, and save driving time. In 2016,
the Dubai Autonomous Transportation Strategy was
launched which foresees 25 per cent of all trips in Dubai
to be driverless by 2030. The Autonomous Transportation
Challenge as launched as a request for proposals to global
R&D centres to apply this technology in Dubai. It will
make Dubai the world’s largest R&D lab for driverless
transportation.40

Green technology
Green technology refers to environmentally sound
technology. Existing technologies as well as new
nanotechnology, biotechnology, and digital technology
may all be deployed in new ways to reduce non-renewable
resource use and to utilise and support ecosystem
processes.
Technology change in the energy and materials sectors are
key.41
In the energy sector of developed countries, crucial
technologies suggested by experts include smart grids,
highly energy efficient buildings, electric vehicles, vastly
improved and cheap batteries, nuclear power, hydrogenfueled vehicles and supply infrastructures, and natural
gas technologies. In developing countries, they included
new ways of electrification, desalination based on reverse
osmosis, small and medium sized nuclear reactors, and
mini-grids based on intermittent renewables with storage.42
Cheaper and highly energy efficient fossil fuel power plants
will be needed. Highly efficient vehicles including hybrid
cars and intelligent transport systems (ITS) technologies
for controlling traffic flows will be important.43, 44 Largescale deployment of solar power, and technologies to
replace aluminium and other high impact materials are
equally important.45 Salinity gradient power technology
could potentially produce 80 per cent of the global energy
demand.46 Passive housing technology could make a big
difference in energy use, as it results in ultra-low energy
buildings that require little to no energy for space heating
or cooling.
Decentralized electric power systems are expected to
play a very important role in coming years, especially for
ensuring that no one is left behind. To this end, RD&D is
needed in such systems (efficient appliances, intermittent
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supply solar, wind) and in interactions with heat pumps
for space heating, heat and power storage and electric
mobility. Innovative community and business models will
be needed to operate such systems in terms of reliability,
affordability, sustainability and safety and privacy. Another
component of this emerging technology system will
be integrated urban and rural mobility, notably a wellfunctioning public transport infrastructure, new mobility
options (e.g., e-bike, e-car, greenwheels) and in some
areas biofuel supply chains.47 Hence, deployment of offgrid electricity systems and even direct current can be a
core solution to achievement of the SDGs.48, 49 They should
be given ample research funding.50, 51 For example, offgrid electricity could be used to dry grain52 and to store
and transport perishable food,53 in order to reduce food
wastage.54, 55 Institutional innovation does not only promote
the development and deployment of technologies, but also
provides the foundations for paradigm shift. In China, block
tariff of household electricity consumption accelerated
replacement of incandescent fluorescent lamps with LED
lamps. Feed-in pricing of wind-power and solar PV are
thought to have contributed to make China the country with
highest increase in and the largest installed capacity of
wind and solar PV in the world.56, 57, 58
Cookstoves with the emissions comparable to those of an
LPG stove would play an important role in the achievement
of the SDGs, given the enormous and multiple benefits
that could come from the large-scale deployment of such
a stove.59, 60 Globally, more than 2 billion people rely on
traditional use of biomass fuels for cooking and heating and
have limited access to clean and efficient energy for lighting.
Increasing access to clean and efficient cookstoves and
fuels can also ensure lasting, inclusive gains in the areas
of poverty eradication, food security, health and well-being,
education, gender equality, economic growth, reducing
inequalities, sustainable cities, environmental protection,
and climate change mitigation. Effective deployment of
these technologies requires substantial engagement of
women. Developers need to put female users at the center
of their concepts, design and deployment stages.61
Technologies for pollution purification will be of the utmost
importance until 2030. New technologies for detection and
removal emerging contaminants in stormwater, for drinking
water, and wastewater treatment and reuse are emerging.
In the future, every gasoline-powered motor vehicle would
be equipped with emission purification plant, and polluting
enterprises would be installed with comprehensive
purifying equipment. Meanwhile, environmentally-friendly
energy would be widely used in diverse industries.62
New technologies are emerging that support a transition
to a circular economy.63 These include technologies
for remanufacturing, technologies for product life-

cycle extension such as re-use and refurbishment, and
technologies for recycling.64 Social innovation will also
play an important role. The level of performance and
deployment will depend on material streams and the
specific context. Proposed by the EU Circular Economy
Package of December 2015, a recycling rate of 65 per cent
for municipal solid waste may be achievable by 2030.65
Technological advancement should foster an urban
metabolism that is sustainable in itself not dependent
on other regions for the supply of resources and the
discharge of waste.66 In this direction, new recycle and
reuse technologies and multifunctional infrastructures
play a pivotal role. Technologies for integrating centralized
systems and decentralized systems for provision of services
such as energy and potable water are also emerging.67, 68, 69,
70, 71

A whole range of new deep sea mining technologies are
emerging, but many of them are not yet commercially viable.
These technologies could have greatly impact sustainable
development, in view of their impacts on global resource
use and their potential benefits for island nations.72
The production of food for half of the world’s population
continued to depend on fertilisers made by fixation of
nitrogen through the Haber-Bosch process. Technologies
for nitrogen fixation that are less energy intensive and
that avoid very high H2 pressure would be highly desirable.
Advances in bio-organometallics and materials chemistry
are greatly increasing the efficiency of biomimetic analogs
of nitrogenase, a natural enzyme that can fix atmospheric
nitrogen at room temperature and pressure without the
need of molecular hydrogen.
Improvements in geophysical research and seismic
exploration of the ocean floor, through the application
of marine Vibroseis (MV), show potential in providing an
environmentally safer alternative to airguns, which have
negative effects on marine animals.73
Artificial photosynthesis is close to commercialization. It
is now possible to produce different carbohydrates directly
from CO2 and water using merely sunlight. Artificial leafs,
when immersed in water, directly produces hydrogen and
oxygen. These leafs consist of wireless, low-cost, thin film
amorphous silicon multi-junction cells.74
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ANNEX 4
Selected studies analysing NCSDs
Study

Main topic covered

The Earth Council (1997), A Vision and Practical Measures for
National Councils as Effective Mechanisms for Sustainable
Development, Annex 1.1

The report is the outcome of the National Councils for
Sustainable Development working group at the Rio+5 meeting
held in Brazil. It gives recommendations for future strengthening
of the NCSDs.

UNECLAC (2000), Sustainable Development Latin American and
Caribbean Perspective.2

The report takes stock of regional experiences in sustainable
development implementation.

UNECA (2005), National Councils for Sustainable Development
in Africa: A review of Institutions and their Functioning,
Addis Ababa3

The report takes stock of established NCSDs in Africa and their
operations, in the context of the requirement for a balanced
integration of the economic, social and environmental dimensions
of sustainable development.

Niestroy, I. (2007): Stimulating informed debate – Sustainable
Development Councils in EU Member States. A compilation of
tasks, capacities, and best practice.4

Commissioned by the German Council for Sustainable
Development (RNE), the paper explores two tasks and functions
allocated to the sustainable development councils in EU Member
States by the EU SDS of 2006, namely stimulating informed
debate on SD and involving civil society.

Berger, G. and Steurer, R. (2009), Horizontal policy integration and The report explores the meaning of horizontal policy integration
sustainable development: conceptual remarks and governance
in the context of sustainable development. It highlights how the
examples, ESDN quarterly report, June 2009.
functioning of public administrations may stand in the way of this
objective, and what governments can do to overcome existing
barriers.
Busch and Jorgens (2009), Governance by diffusion. International The paper explores systematically the aptitude of diffusion as a
environmental policy coordination in the era of globalization,
distinct mode of international policy coordination, its functioning
Dissertation, FU Berlin, 2009.
and its relative importance compared with other, more centralized
steering mechanisms.
Niestroy, I. (2012), Sustainable Development Councils at
National and Sub-national Levels Stimulating Informed Debate:
Stocktaking, Stakeholder Forum Sdg2012.55

The paper aims to provide useful lessons learned on NCSDs. It
focuses on the purpose, composition and functions of NCSDs, and
reviews common trends and best practices.

Cornforth, J., I. Niestroy and D. Osborn (2013): The governance of
scaling up successful sustainability practices: How can National
Councils for Sustainable Development organise the wider use of
national and regional examples?6

The paper discusses the governance of scaling up, looking at
different factors which affect the transferability of successful
practices and explores examples of mechanisms for scaling up
that could be used by the NCSDs.

Osborn, D., Cornforth, J. and Ullah, F., (2014), National Councils
for Sustainable Development: Lessons from the past and present,
Stakeholder Forum.7

The report draws on a survey focusing particularly on countries
where NCSDs have been seen to function well in order to try to
identify best practises and success factors.

Olsen, S.H. and Zusman, E. (2014), Governance and National
Sustainable Development Strategies, Institute for Global
Environmental Strategies (IGES) Policy Report.8

Lessons learned from five detailed cases from Asia, namely,
Thailand, Indonesia, Philippines, Republic of Korea, and Bhutan.

De Vries, M. (2015), The Role of National Sustainable
Development Councils in Europe in Implementing the UN’s
Sustainable Development Goals: Overview and Conclusion,
Background Paper commissioned by the German Council for
Sustainable Development (RNE) and EEAC.9

The report analyses the main challenges tasks, and functioning of
National Sustainable Development Councils in Europe, and their
capacity for participating effectively in the SDG implementation.

Niestroy, I. (2015), Governance approaches and tools for SD
integration: good practice (what has worked where and why) at
national level, paper for the UNDESA/UNEP Technical Capacity
Building Workshop Sustainable Development Integration Tools,
Geneva, 14-15 October 2015

The paper presents key steps to take for translating the SDGs in
national policies and processes and highlights key governance
principles and respective integration approaches.

Source: Authors’ elaboration.
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ANNEX 5
Examples of emerging issues processes/mechanisms undertaken by UN agencies
Entity and description

Issues

Food security and nutrition
The High Level Panel of Experts on Food Security
and Nutrition (HLPE) was established in 2010 as
the science-policy interface of the United Nations
Committee on World Food Security (CFS).

A 2013 Note on emerging issues in the context of FSN highlighted four
challenges: (a) many disciplines involved in the identification and framing
of issues, and many different ways to relate them to the four dimensions
of food security; b) issues can emerge specifically due to increased
interdependencies between, e.g. agriculture and other sectorial issues such
as transportation; c) issues can emerge in the future, therefore, requiring
foresight tools; and d) contexts change and issues vary, which calls for
regularly revisiting them.
Participants surveyed were asked to provide in-depth disaggregated
information on the effect the emerging issue they put forward had in terms
of the number affected, their geographical location, gender and vulnerable
group. This aspect of the methodology was already in line with the main
premise of the 2030 Agenda of “leaving none behind.”
Recent completed reports: Water for food security and nutrition (2015),
Food losses and waste in the context of sustainable food systems (2014),
Sustainable fisheries and aquaculture for food security and nutrition (2014).
Underway: Sustainable agriculture development for FSN, including the
role of livestock (2016), Sustainable forestry for food security and nutrition
(2016).

Environment – UNEP
UNEP’s Emerging Issues Project has identified ten
major issues of focus in the year 2015/16 based on the
regional and policy relevance, urgency, evidence and
newness.

The issues are: 1. Marine plastics and biodegradability; 2. Micro-beads and
Cosmetics; 3. Emerging Zoonotic Diseases; 4. Drought and Plant Toxicity; 5.
Soil Carbon and Valuation; 6. Loss and Damage; Water Risk Financial Share
Pricing; 8. Dust and Sandstorms and Desertification; Illegal Wildlife Trade;
10. New Materials and 3D Printing

Marine environmental pollution – GESAMP
Joint Group of Experts on the Scientific Aspects of
Marine Environmental Protection (GESAMP) is an
advisory body established in 1969 and consisting of
specialized experts nominated by nine Sponsoring
United Nations Agencies, namely IMO, FAO, UNESCOIOC, UNIDO, WMO, IAEA, UNEP, and UNDP. GESAMP’s
principal task is to provide scientific advice concerning
the prevention, reduction and control of the degradation
of the marine environment to the Sponsoring Agencies.

GESAMP’s New and Emerging Issues Programme - At its 2015 session, the
impact of residues of chronic oil spills in the marine environment was raised
as an issue of particular concern. GESAMP was called to carry out a study
on disinfection by-products and biofouling to add further knowledge on the
subject matter (Report of the 42nd Session of GESAMP, 2015).

Science - UNESCO
Science Report mapping science, technology and
innovation (STI) produced annually for the past twenty
years. The 2015 UNESCO Science Report: towards
2030, analyses trends and developments in science,
technology and innovation policy and governance
between 2009 and mid-2015, with a view to providing
essential baseline information on the concerns
and priorities of countries that should orient the
implementation and drive the assessment of the 2030
Agenda.

2015 Report contains chapter on Perspective on Emerging Issues with five
articles (a) the increasingly global role universities play, including related
opportunities such as educational partnerships, explosive growth in brain
circulation, and the digital disruption, while the need to close the innovation
gap is identified as among the challenges; (b) increased interconnectedness
of the second generation World Wide Web and open science that has helped
develop a modern approach to science through information-sharing and
data-reuse; (c) the critical role science will have in implementing the 2030
Agenda and the need for an integrated approach to achieve this; (d) the
need for a new framework for global science policy, and (e) the contribution
of local and indigenous knowledge to the science-policy interface.

Disaster risk – UNU-HIS
United Nations University – Institute for Environment
and Human Security (UNU-EHS) and the Alliance
Development Works/Bündnis Entwicklung Hilft
(BEH) publish the annual World Risk Report, which
systematically considers a country’s vulnerability, and
its exposure to natural hazards to determine a ranking
of countries around the world based on their disaster
risk.

The 2015 report examined the connection between food security and
disaster risk, drawing on the report’s World Risk Index. One of the
recommendations of in the report is that investment in food security
should be designed in such a way that the vulnerability of societies towards
disasters is lowered. Previous reports have considered Cities as an area of
risk (2014) and Health and Healthcare (2013).
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Annex 5: (continued)
Entity and description

Issues

Digital dividends – World Bank
The World Development Report 2016, entitled
Digital Dividends, analyzes the contribution of digital
technologies to development. Noting their rapid
spread throughout the world, it also recognizes that
the broader development benefits from using these
technologies have lagged behind.

The WDR 2016 also examines six nascent or emerging technologies that
promise to be far-reaching in their impact on development. They are: fifth
generation (5G) mobile phones, with vastly faster data connections than
existing phones; artificial intelligence, computer systems that carry out
tasks normally done by humans, such as speech recognition and decision
making; robotics, understood as machines or mechanical systems that
automatically handle tasks; autonomous vehicles, or self-driving cares; the
internet of things, which refers to the interconnection of objects to internet
infrastructure; and 3D printing, a process that enables to make threedimensional objects from a digital file.

UN Secretary-General’s Scientific Advisory Board (UNSAB)
In December 2014, the UN Secretary-General invited
the UN-SAB to identify for his consideration “scientific
concerns about the future of people and the planet.”
The Board responded by conducting a Delphi study to
identify the top challenges for the future of humanity
and the planet, identifying “big ideas” to be brought to
the attention of the Secretary-General and for him to
seek a global response.

The result was the list of top eight challenges presented in this brief for
consideration by the UN Secretary-General. These Top Eight Challenges
were: one ocean, many countries: building a “blue economy” sustainably,
addressing threats to biodiversity and establishing a new paradigm for
the global tropics, putting in place a comprehensive strategy against
infectious agents, including a global system for immediate response,
ensuring investment, as a fraction of GDP, in basic research and basic
science education, averting enormous human disasters through prediction,
emissions free technology: changing the fossil fuel paradigm, providing
drinking water for all, finding solutions for a world overwhelmed by unequal
resource use and continued population growth.

Intergovernmental Oceanographic Commission (IOC)
of UNESCO
The purpose of the Commission is to promote
international cooperation and to coordinate
programmes in research, services and capacitybuilding, in order to learn more about the nature and
resources of the ocean and coastal areas and to apply
that knowledge for the improvement of management,
sustainable development, the protection of the marine
environment, and the decision-making processes of its
Member States.

An international group of ocean oxygen scientists investigating the threat of
deoxygenation globally, supported by IOC-UNESCO, summarized 10 major
ocean oxygen issues: increasing temperatures will reduce the capacity of
the ocean to hold oxygen in the future; oxygen deficiency is predicted to
worsen in estuaries, coastal areas and in oxygen minimum zones in the
open ocean; the ocean’s capacity to produce oxygen will be reduced in the
future; habitat loss is expected to worsen, leading to vertical and horizontal
migration of species; oxygen deficiency will alter biogeochemical cycles
and food webs; lower oxygen concentrations are projected to result in a
decrease in reproductive capacity and biodiversity loss; there are important
local decreases of commercially important species and aquaculture
production; harmful algal blooms might be stimulated by nutrients released
in bottom waters due to hypoxia; reduced ocean oxygen concentrations
will lead to an increase in greenhouse gas emissions, thereby initiating
feedbacks on climate change; future scenarios for oxygen depend on a
combination of drivers related to global environmental change and landuse, which, in turn, act together in affecting marine ecosystems – thus, a
multi-stressor approach is important.

Source: Authors’ elaboration.

• Social
The need
inclusion and
to develop
environment-tal
alternative
protection
economic
models that
decouple
economic
growth
resource use
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degradation.
• Current economic
growth models
avoid sustainability
as a factor
because economic
advantages of
sustainable
development is not
realized

• Food and water
• New knowledge
security
on agricultural
technology present
• Economic,
in the private
environmentsector is subject to
tal and social
patents and leads
stability
to unavailability
• Energy transition
of essential
towards
knowledge
decarbonized
• Renewable energy
world
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economic viability;
decreasing oil
prices make
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Food, water,
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nexus.

• Threat to global:
• Infrastructure
• Migration
• Agriculture
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• Biodiversity
• Etc.
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effects of climate
change will harm
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Threats

• Sustainable
development

Value to be
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Coping with
the increasing
impacts
of climate
changes.

Emerging
Issue
• 2030 Agenda will
not be achieved
at the current
political pace
• Slow
advancement due
to unfamiliarity
of collaboration
between
scientists and
politicians

Causal
mechanisms

Key Emerging Features

• Initiate developing countries to
refocus on rural areas, as they
are often overlooked in the strive
towards development
• Exposure of interlinkage between
poverty and water access to fund
acquisition of underground water
sources in developing countries
• Synthetic protein as response to
food insecurity
• Foster individual voice and agency
in underrepresented populations
• Direct integration of women along
the clean energy value chain and
food and sanitation programs

• Sustainable
development can
be economically
advantageous, but is
not portrayed as such
in economic models
yet and thus influences
allocation of funds
negatively with regards
to sustainability

• As renewable energy
has difficulty competing
with market prices, it
becomes and emerging
issue
• Climate change
accelerates food and
water insecurity in
developing countries
most susceptible to risk

• Expansion of communication
• Time lag between
and infrastructure between
political action and
stakeholders on all levels
impacts of climate
change under expediting
• Unrecorded/undiscovered CO2
effects; outpacing
emissions (sources) to be added to
climate change relative
calculations
to expectations and
• Need of political symmetry
response rate
• Early warning training for countries • Certain threats have
at risks
not yet been discovered
• Financing of big data for remote
and in turn mechanisms
and developing regions with public
cannot be formulated
access in local languages
yet to avoid them
• Response examples from positive
• The absence of big data
cases for stakeholders as mitigation stalls political action
tool

Responses/Actions

• Dimension of pricing sustainability
• Taking sustainability • Financing of
alternative
needs to be added to models to
into account
highlight economic advantages
would allow an
economic
models that
of sustainable development, i.e.
environmentally
income from waste management
feasible development
prognosticate
positive effects of • Addition of behavioural, cognitive
• Pricing sustainability
sustainability will
change in every-day life and in
would accelerate
increase further
models
the development of
investments
sustainable energy
•
Make transition attractive to
and funds for
due to increased
overcome fear of cost
economic
models
investments
• Promote green jobs and greater
resource efficiency

• Harvesting rainwater
could ensue water
and food security
• Improving way of
water harvesting
for agriculture will
increase agricultural
output
• Wide scale
distribution of clean
fuels and energy
technologies
• Increase rate of
renewable energy
• More policy
framework for
integrated landscape
management

• Employment of
modern energy
systems will lead
to CO2 emissions
reductions
• Reduction of
emissions gap
between countries
• Development of
scientific methods
strengthens global
economy

Opportunities

Examples of emerging issues placed within a frame of broader underlying issues: expanded matrix
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The depletion • Healthy
of ocean fish
ecosystem
stocks and the • Iintrinsic value
exploitation
(biodiversity)
of marine
•
Food security
resources.

• Sustainable
development

• EEZ: 200 Nordic
miles around the
coastline which
country has control
over (can be an
opportunity)
• Over-fishing
• Ecosystem
depletion
• IRU fishing
• Pollution has a
negative effect
on fish stock and
the ecosystem;
the contaminated
fish stock will
negatively impact
consumers
• Exploitation of the
deep sea

• EEZ as opportunity
for sustainable
management
• Food security
• Economic growth

• Lack of
• Existing system
understanding
may not be efficient,
sustainable
but must be
pathways will
extended and take
hinder sustainable
into consideration
development and
sustainable
increase the effects
development
of all related
threats

Opportunities

Integrated
assessment
of sustainable
development
pathways.

Threats
• Less social
• Enhanced services
cohesion
for poor people to
close poverty gap
• Various
humanitarian issues • Strengthening
behavioural
• Unemployment
interventions building
• Poor are falling
upon cutting edge
further behind
psychological and
in rich countries,
social innovations
where a strong
middle class limits
the opportunities of
the lower classes
• Within developing
countries increased
regional disparities
between remote
and urban areas

Value to be
Sustained

Persistence
• Moral issue
of poverty
globally,
including the
poor in rich
countries;
Highly unequal
distribution
of household
wealth across
and within
nations,
including
gender
equality.

Emerging
Issue

Annex 6: (continued)

• Emerging
technologies may
not be as costly
as economists
have predicted
• Examples have
demonstrated
the viability of
sustainable
pathways

Causal
mechanisms
• Growth no longer
guarantees reduced
unemployment and
poverty

Key Emerging Features

• A forum for global marine policy
• High seas have
• Extend focus on delta areas, as they territorial issues
making sustainable
will be highly affected in the future
development highly
• Involve land-locked countries in
difficult
decision-making processes
• Marine ecosystem
• Make mechanisms for renewable
depletion will enable
energy available for developing
food insecurity, health
countries
threats, and further
• Dissemination
unknown consequences
• Technology for monitoring EEZs
needs to be made available for
developing countries to limit illegal
fishing
• Need to consider fish migration in
the face of climate change
• Aquaculture has environmental
impacts and positive effects that
need to be calculated against each
other for the individual case

• Education, training, skills
development and social services,
especially for females as they are
most vulnerable
• Re-examination of poverty
indicators
• Deploy technology to all sectors
• Transparency in political action
needed; inclusive agenda
• apply big data to overcome poverty
or support poverty education/
poverty mapping
• Strengthen labour market
institutions and social protection
systems

Responses/Actions
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• The essence of
• Type of government • Opportunity
• Politicians have
good governance
in place does
in reasserting
the incentive
should be
not function well
control due to the
to respond
sustained
for complex,
rapid change in
with policies
sustainable issues
environment and the
since effects of
due to its vertical
fast paced action
environmental
properties
needed to control the
change could
effects
occur as soon as
during their own
• Opportunity to put
term
mainstream SDG
knowledge into policy
processes

• Increased income
inequalities
• Widespread
unemployment
• Geopolitical
rivalries
• Competition for
resources

Putting in
place the
blend of
governance
forms and
approaches
required for
the 2030
Agenda.

• To preserve peace

• Political instability
and social unrest
• Threats to overall
well-being
• Violence
• Unjust situations

Causal
mechanisms

• Peace
• Addressing
general
inequality and
conflicts
• Structural
balance

Opportunities

Political
instability
and social
unrest from
increased
income
and wealth
inequalities
(Rephrase:
The interplay
between
peace and
sustainable
development).

Threats
• Social disruption
• Application of
• High speed of
missing expertise
migration hinders
• Pressure on
sustainable
economic and social provided by migrating
individuals
reaction
systems, as well as
the environment
• Individuals can
• Integrated,
overcome poverty
sustainable
• “Brain drain”;
if their expertise is
approach can
draining countries
financed in another
build up economy
of educated, highlycountry
from a local to a
skilled individuals
weakens the
• Language and culture global scale
economy
as positive influence
on economy

Value to be
Sustained

Migration and • Social security
all forms of
and stability
movement of
• Exchange
people across
of culture,
borders due
knowledge and
to changes in
expertise
demographics,
weather
patterns, and
other causes.

Emerging
Issue

Annex 6: (continued)
Key Emerging Features

• Government actions consistent with • Acceleration of impacts
government aspirations
forces rapid responses
on the political level
• Cross-governmental action/
mechanisms
• Effects of global
changes do not
• Other stakeholders should be
stay within national
involved in implementing the
boundaries, demanding
agenda, decentralizing the decision
a blend of governance
making process
forms and approaches
• Sectors have different incentives
that need to be considered when
formulating policies
• Integrating accountability
• Formulate mutual aid responses for
natural disasters and hazards
• Inform public/consumer about
ongoing environmental risks to
empower them

• Building an underlying framework
• Political instability has
to reduce conflicts
become more emerging
• Reducing conflicts for sustainable
• Shift of resources and
development
associated conflicts
• Justice reinvestment: redirecting
• Integrated and engaged
resourcing
approach to sustainable
• Invest in prevention and in research development would
lead to redirection of
• Strengthen labour market
investment
institutions and social protection
systems

• Future coastlines as method for
• Migration today is
strategical regional planning
emerging under
different parameters
• Formulating a global migration law
of economic, political,
• Consider cross-border migration as
environmental, and
well as local
social risk
• Migration as a response to risk  as
indicator
• Different drivers for lower-, middle-,
higher-skilled immigrants
• “Wins-wins” present in migration
should be highlighted
• Identify new factors of migration
• Expertise in cultures and different
language skills can be positively
exploited by host nations/
economies

Responses/Actions
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• Political
stability and
accountability

• Ecosystems
& ecosystem
services

Institutional
mechanisms
and
partnership.

The need
to protect
and restore
ecosystems.

Enhancing
• Social and
social
environmental
protection and
protection
environmental
protection in
developing
countries
as a means
to decrease
inequalities
and combat
environmental
degradation
and climate
change.

Value to be
Sustained

Emerging
Issue

Annex 6: (continued)
Responses/Actions
• Inclusive institutional
arrangements
• Action from noncentralized control
• Broader stakeholder
engagement
• Public awareness:
societal engagement

Key Emerging Features

• Strengthening the social security
• Potential accumulation
net/social protection systems
of global and national
funds for social
• Build more resilient communities to
absorb the shock as well as develop transfers from nongovernmental sectors
external protection mechanisms
• Global partnership:
• Adaptation strategies
Political framework
• Development opportunities for new
for national and global
instruments that could provide a
engagement
new social safety net
• Public inflows
pressuring traditional
social protection
to become more
vulnerable

• See “Coping with the
• Enhance social and environmental
increasing impacts of
protection in developing countries
climate changes”
• Integrated and deliberative
assessment of sustainable
development pathways
• Putting in place the blend of
governance forms and approaches
required for the 2030 Agenda
including distributed and multi-level
governance
• Involve indigenous people in
conservation management planning
• Design a plan that is not limited to
the urban environment

• Bedding down
• Governments should not only
institutions in
be involved but also allow civil
order to do action
societies to play the actions.
• Institutions are
• Establish governance mechanisms
a necessary
for the SDGs, from global to
condition to do
regional, national and local levels
anything

Causal
mechanisms

• Decrease inequalities • Time lags
and combat
between scientific
environmental
findings and
degradation and
policy action
climate change
• Poor
• Develop alternative
understanding
economic models
of ecosystems in
some parts of the
• The potential
world
benefits of mapping
• Competition for
local knowledge
natural resources
for climate change
mitigation and
adaptation purposes

• Involve broader
institutional network
outside sources

Opportunities

• Intensified climate • Social protection
• Climate change
pressure puts
systems such as
and globalization
traditional solutions social insurance,
of the economy
under pressure
sharing risk across
is requiring us to
social classes as well
innovate in ways
• Social and
as across borders
to deal with the
economic pressure
issues
•
Innovation
• Risks of states
in economic
abdicating
mechanisms to
• Risks of damaging
finance support
traditional forms of
systems for
protection
protection
• Potential for new
banking systems and
financial methods to
grow

• Increasing impacts
of climate change
• Depletion and
exploitation
• Migration
• Contaminations
• Urbanization

• Usage of
“governance”
• Accountability:
multiple
relationships of
accountability;
societal
accountability

Threats

132
| Global Sustainable Development Report 2016

Value to be
Sustained
Threats

Opportunities

Source: Collective elaboration by contributing scientists for the GSDR 2016.

Increasing the • Inclusive,
• “Slumification”
• Smart city: using
sustainability,
sustainable
(sanitation, disease,
science, technology,
inclusiveness,
cities
water, multiple drug and data to provide
safety, and
resistance, crime,
services to the most
• Social
resilience
etc.)
vulnerable
inclusion
of cities
•
Negative
social
•
Resource-efficient
• Multiculturalism/
and human
dynamics
cities:
leaders of
multilingualism
settlements.
the cities to be able
in society
to more efficiently
use the resources
(e.g. reduce energy
consumption,
transportation)

Emerging
Issue

Annex 6: (continued)
Causal
mechanisms
Responses/Actions
• As the global population
increases rapidly and
resources decline,
the resilience of
cities is a key feature
towards sustainable
development

Key Emerging Features
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