












































































































































































































































































































































Chapter 9 Misalignments between pathways and SDGs

/ Asummary of plural perspectives on diverse STI pathways

ODISHA
INDIA

CLIMATE RESILIENT
RICE SEED

Breeding new rice varieties

Conserving traditional
rice varieties

All perspectives agree conserving
pathway is best for two issues:
agrobiodiversity and usability.

Sustained policy support is needed

for the seed conservation pathway

ARGENTINA

CHAGAS DISEASE

Conventional science (CS)

Open science (0S)

All perspectives rate the
OS pathway as better for all
issues. Greater policy support
is needed for the currently
marginalized OS pathway

LAKE VICTORIA
KENYA

ILLEGAL FISHING AND
OVERFISHING

Pond fish farming

Monitoring, control and surveillance
(MCS)

Cage aquaculture

No clear preference for one or

two of the pathways. Balanced

policy support is needed for a
diversity of STI pathways

Similarly, in Kenya, while the cage aquaculture pathway
is considered somewhat better performing under optimistic
conditions, by some perspectives for some issues, there is no
clear preference for just one or two of the pathways. There-
fore, our results point to the need for balanced policy support
for a diversity of STI pathways to address SDG-related issues.

To realize such support, a wide range of policy and insti-
tutional combinations may be required, transcending modern
sectoral categories that separate environmental challenges
from social and economic concerns. Thus, departments
that make social and economic policies must include the

perspectives of actors who speak for the natural environment,
including ecologists and other scienti ¢ experts, grassroots
activists and community organizations.

In the same way, environmental policymaking must seek
to include plural perspectives, particularly of the most margin-
alized actors in society. Such perspectives are o en articulated
clearly in social movements and civil society organizations
at the grassroots, which must play a central role in steering a
diversity of STI pathways towards alignment with the priorities
and values embedded in the SDGs.

Stirling and Coburn 2014.

Stirling 2008; Arora et al. 2019; Arora and Stirling 2021.
Orinaetal. 2018.

de Hoop and Arora 2021.
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> CHAPTER 10

Diversity and plurality

Strategies to address complexities
inaligning STI and the SDGs

OVERVIEW

« Thereis a need to focus on the

plurality of worldwide interests,

values and understandings and
to aim for a diversity of possible
STl responses to complex SDG
challenges.

= Adiverse research and
innovation portfolio enables
sensitivity to context.

= Deliberate diversification
is more robust than the
conventional policy aim of
identifying a single ‘optimal’
STI pathway.

= STl portfolios should always
be subject to rigorous
technical analysis and vigorous
democratic oversight.

« E ectively addressing
sustainability challenges
involves building capabilities
to challenge the incumbent
power that often concentrates
around entrenched,
unsustainable STI pathways.
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Deliberate diversification of responses

r 1 Fortunately, there is a clear pragmatic option that can address
|| these challenges in fundamental ways. Although it is neither a
u panacea nor without its downsides in particular contexts, this
E.l practical response is diversity itself.1
Through deliberately pursuing a diversity of responses to
( SDG challenges, governance of STI for the SDGs can:

* be sensitive to di erent contexts

* hedge against uncertainties

+ accommodate ambiguities

+ mitigate adverse forms of lock-in (that is, the rules and
infrastructures that are set up for a particular way of doing
things and keep it that way)

« foster creativity and accelerate deeper forms of learning in
research and innovation themselves

Q Earlier sections of this report have explored various deep-
seated dilemmas around aligning STI pathways with the
social, economic and environmental imperatives embodied
in the SDGs. A key issue is the importance of attending to the
plurality of worldwide interests, values and understandings,
which relate both to STI activities and to the prioritizing of
issues encompassed in the SDGs.

In addressing this plurality of sustainability challenges,
this report highlights some neglected real-world governance
dilemmas in seeking to align STls with the SDGs, as follows:

By deliberate diversification, we mean placing explicit
value on the quality of diversity in research portfolios and
innovation programmes designed to address sustainability
challenges. By ‘diversity’ in STI pathways, we refer speci cally
to the following three key qualities (see Figure 10.1):2

» Avariety of alternative pathways are pursued. ‘Variety’
is an integer, simply counting the number of di erent
pathways that might be categorized.

+ Support is purposefully balanced across these pathways.
‘Balance’ is a set of fractions that add up to one, re ecting
the relative prioritizations across these di erent pathways.

» Pathways are mutually disparate in their technical and
political characteristics. ‘Disparity’ is the degree of salient
di erence between di erent pathways.

« SDG goals, targets and metrics encompass multiple
dimensions of intersecting social, economic and ecological
challenges

+ Each dimension, and each relation between dimensions,
displays variabilities, uncertainties and ambiguities that
involve divergent understandings and perspectives

« Each potential STI pathway that may o er a response to
these dilemmas may also be reasonably understood and
evaluated in a multiplicity of ways

Figure 10.1 / Diversity in STl pathways: the three key qualities
Diversity among STI responses
These dilemmas of plurality indicate the importance of a
diversity of possible responses to SDG challenges. At first
sight, this looks like it could compound the policy challenges. Avariety of alternative pathways are
Real-world politics, with its entrenched structures and gra- pursued.
dients of power and privilege, can put pressure on analysts
and academic researchers to represent results in ways that

arti cially simplify the pluralities of the SDGs themselves and ©)0) BALANCE
exclude diversity in the possible responses. Support is deliberately balanced across
Yet on the other horn of this ‘real-world’ political dilemma, OOO these pathways.

there are the ‘real real-world’ complexities of sustainability
challenges and possible research and innovation responses
themselves. The key questions are, therefore: What practi-
cal strategies are available for responding to the irreducible
complexities around alignments of STI with the SDGs? What Pathways are mutually disparate in their
operational options exist for dealing robustly with challenges technical and political characteristics.
of plurality, uncertainty and ambiguity without simplifying or
concealing these inconvenient truths?
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The value of a diverse portfolio

By considering the properties of variety,
balance and disparity, it becomes
possible to derive a rigorous analytical
tool to measure how much and what
kinds of diversity might o er the best
response to the challenges of aligning
STl with the SDGs.5

Using this framework to systematically
modulate variety, balance and disparity
in a suite of STI pathways for a given SDG
is more easily achieved than seeking to
identify a single ‘best’ response.

Through these entangled qualities, a
diverse research or innovation portfolio
can begin to address the array of
challenges described above, as follows.

« By embracing di erent social and
technical attributes, a diverse portfolio
can address context-sensitivities in
ways that are not possible with any
single pathway.4

= By incorporating features that address
contrasting eventualities, diversity
can help build a response pool that
is more resilientin the face of deep
uncertainties than the singular options
often prioritized in mainstream policy

analysis.5 For instance, disparities
between wind, solar and geothermal
power mean that no single cause is
likely to disrupt them all at the same
time in the way that geopolitical or
regulatory developments cana ect
coal, oil and gas simultaneously.

By spanning characteristics that
appeal to contending political,
economic or sociocultural interests,
diversity may be able to accommodate
seemingly irreconcilable ambiguities.6
For instance, rural and urban
conservatives and progressives

may not be able to agree that any
single energy strategy is ‘best’. But a
diverse portfolio of renewable options
may collectively accommodate this
plurality of perspectives and interests.

By supporting disparate research
and innovation ‘niches’, diversity

can mitigate adverse forms of path
dependency and lock-in around

any particular dominant pathway.5
For instance, social and grassroots
innovations for cultivating, preparing
and distributing sustainable local
produce can reduce dependency

on industrial monocultures driving
highly processed, wasteful food
consumption.

By promoting connections and
overlaps between communities,
diversity can foster greater creativity
and accelerate deeper learning
between pathways.7

Diversification among STI pathways
can also help address issues
associated with spin-o and
trickle-down in the anticipated
secondary e ects of a projector
development. These supposed
benefits (for example, artificial
intelligence for cities or civil nuclear
power) are each shaped to some
degree by some primary direction for
innovation, such as military logistics
or naval propulsion. Characteristics
imposed by this original context

(for example, hierarchical control in
artificial intelligence or concentrated
power in nuclear technologies) can
constrain and imprint the associated
trickle-down or spin-o e ects.
Promoting greater diversity can help
avoid this issue.

A remarkable picture emerges when diversity of STI
pathways is characterized in terms of these three properties.
For instance, without considering disparity, we would not
appreciate how the political-economic, technical, resource
and supply-chain attributes of wind power make it arguably
more di erent from both coal and nuclear power than either
of these are from the other.3 So if we ignore disparity, the
assumption might be that all pathways are equally di erent
from each other.

The di culties of diversity

Of course, it is important to be open-eyed about the less
attractive attributes of diversity. Diversity in STI pathways is
not a free lunch:8 it does not necessarily come without costs.
By de nition, deliberate diversi cation means a ording rela-
tively less support for pathways that are seen to perform best

116 STRINGS / CHANGING DIRECTIONS

and greater support for pathways whose overall performance
might seem weaker, but which add to overall diversity.

What diversification means, then, is that the most
favoured pathways become less dominant and more marginal-
ized pathways become more supported. From the perspective
of dominant pathways, this may appear to be a disadvantage.
But from less powerful interests or less privileged perspec-
tives, it may seem like a bene t. Under metrics associated with
the dominant view, this will look like a diversity/performance
trade-o .

Further practical challenges of deliberate diversi cation
include elevated transaction costs caused by administrative
inertia and the di culty of communications across disparate
programmes.9 For a particular STI pathway that might oth-
erwise have been strongly supported in a portfolio, diversi -
cation in favour of other pathways can also involve a loss in
economies of scale.1l Some economies of scope may accrue,
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but this may mean foregoing the bene ts of standardization
across the portfolio as a whole,11 for example, due to increased
costs of translating between di erent formats. In a wider gov-
ernance context, it is also possible that diversification may
obscure broader processes of accountability.10

There may also be dangers related to particular types of
emphasis on diversity in policy discourse. If the approach to
diversity is not systematic, then well-resourced interests asso-
ciated with poorly-performing STI pathways may use diver-
sity rhetoric to encourage support for failing options. Here,
then, it is crucial to recognize that diversity (systematically
de ned and analysed) is a fundamental property of a portfolio
of STI pathways as a whole. Advocacy of diversity that dispro-
portionately promotes some specific individually-favoured
innovation pathway is a sure sign of vested interests at work.
Diversity does not mean ‘do everything’, but ‘choose openly
and carefully’.10

Evaluating STI pathways

What all these considerations underscore is that deliberate
diversi cation of STI pathways should be subject to rigorous
and transparent technical analysis and vigorous democratic
oversight. Fortunately, an approach based on variety, balance
and disparity, as suggested here, yields a robust quantitative
framework for systematic policy appraisal of the complex
relations between diversity and performance in STI portfolios,
without vulnerability to manipulation in favour of specific
options.5

Depending on the nature of the sustainability challenge
and the wider political dynamics, policymakers can pick the
precise forms and degrees of diversity that are appropriate
for speci c challenges. The extent to which the advantages of

diversi cation are seen to be outweighed by costs and burdens
can then be a matter for transdisciplinary analysis, inclusive
participation and wider democratic oversight.11

If the net bene ts of diversity appear minimal, then gov-
ernance may indeed prioritize a single STI pathway for the
focal SDGs. Where the balance of pros and cons lie on the side
of diversity, then more diverse STI portfolios will be justi ed.
More diverse portfolios may be associated with a move from
narrow elite policymaking to broader forms of governance
involving more marginalized interests and civil society. Either
way, what is crucial is that diversity in research and innovation
for sustainability becomes the focus of transparent, systematic
and accountable attention.

‘More diverse portfolios may be
associated with a move from narrow
elite policymaking to broader forms

of governance involving more
marginalized interests and civil society.’

Deliberate diversi cation of STI pathways is not about relin-
quishing rigorous analysis and does not imply that ‘anything
goes’.12 Through careful acknowledgement of the real-world
complexities identi ed above, deliberate diversi cation o ers
a more robust approach than conventional policy appraisals
that tend towards pursuing singular STI pathways.

Where careful empirical attention is given — from a range
of perspectives and in both quantitative and qualitative terms —
to the attributes of a range of STI pathways, a small number of

Figure 10.2 / Addressing complexities through deliberate diversification

A diverse research or innovation portfolio can help to address
the many complexities described above
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robust pathways will typically emerge as the strongest. Many
other possibilities will be seen as manifestly less attractive,
irrespective of the perspective. When this situation occurs,
it is possible to attach far greater confidence to the more
positive pathways than would be the case for analysis aimed
simply at engineering closure. Decisions are still taken, but
the understandings on which they are based are broader and
more robust.

A focus on power and privilege

Ever since the Brundtland Commission in 1987,12 sustainable
development has been recognized as being just as much about
participation and democracy in the processes of governance
as it is about the various goals, targets and metrics bearing on
the outcomes (such as improved water, air and food). The 2030
SDG framework itself rea rms and further emphasizes that
sustainability is as much about process as outcomes.

For the SDGs, this means a direct focus on how patterns of
power and privilege operate in relation to challenges of social
equality, economic well-being and ecological integrity. In
some forms and settings, power of particular kinds o ers an
essential resource. In other modes and contexts, entrenched
power and privilege are among the core problems.13

Whatever the context, e ectively addressing sustainabil-
ity challenges involves building capabilities to challenge the
incumbent power that is often associated with entrenched,
unsustainable STI pathways, such as toxic chemicals, fossil
fuels, military approaches to international relations or related
nuclear infrastructures.14

Whether through quantitative analysis, qualitative delib-
eration or other forms of mobilization, democracy is in this
sense about access by the least powerful to the capacities for
challenging power.15 When power remains unchallenged,
it is most likely to be regressive (rather than progressive) in
relation to sustainability challenges.16

There is a crucial responsibility for international govern-
ance of STI to give more systematic attention to the interlinked
qualities of plurality and diversity.14 In this way it is possible
to achieve the inclusive access, participatory agency and
democratic governance that are intrinsic to achieving more
democratic processes and more socially robust outcomes.17,18

Tools to map STI pathways onto SDG challenges

In the end, there can be no unequivocal or definitive con-
clusions concerning the aligning of STI diversity with SDG
plurality. Despite political pressures for policy justi cation,
the complex dynamics and ambiguities in research and inno-
vation and in social and ecological challenges will typically
preclude simple single prescriptions.19

It is impossible to determine exact, final answers to
the dilemmas of aligning STI with the SDGs as one might
determine precise geometric relations in mathematics, for
example.20,21 But this does not mean that governance pro-
cesses cannot derive, in robustly qualitative ways, the broad
patterns of possible alignments. The resulting practical
pictures are ‘heuristic’ because they explore di erent reason-
able responses, rather than mechanisms to assert particular
solutions. Rather than pretending at a single nal analytical
view, heuristics may o er a more collectively rm basis for
further investigation and learning.22,23 By using an explorative,
heuristic approach to align STI with the SDGs, policymakers
and funders may obtain a useful sense of the relations between
di erent challenges and pathways, even if the precise details
are hazy.24,25

As has been mandated in sustainable development frame-
works from their very beginning, these plural and conditional
analytical mappings need to be complemented by transparent
communication, inclusive access, participatory involvement,
open accountability and wider democratic governance.26,27
It is through such ongoing, iterative and interactive processes
— rmly grounded in disparate geographical settings around
the world — that global research and innovation activities can
become better aligned with sustainability imperatives. @

Building on the above ideas, the following chapters present:

+ the various ways that global governance can better align
STI with the SDGs (Chapter 11)

+ the use of a tool to enable stakeholders to make their own
choices on the relevance of STI for SDGs (Chapter 12)

» our recommended policy interventions to address
misalignments between STI and the SDGs (Chapter 13)

Notes
1. Page, S. E., 2011. 9. Stirling, A., 2010 (a).
2. Stirling, A., 1994. 10. Grabher, G. & Stark, D., 1997.
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7. Berkes, F., Colding, J. and Folke, 15. Stirling, A., 2015.
C. eds, 2002. 16. Stirling, A., 2016.

8. Weitzman, M. L., 1992.
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Options for global
governance

How global governance could help align
STl and the SDGs

AUTHORS OVERVIEW

Geo Mulgan

This chapter looks at options for
global governance to better align
science, technology and innovation
(STI) strategies, including
research and development (R&D)
expenditure, with the SDGs. We
propose four sets of initiatives:

1. Aglobal platform observatory
with regular surveys of global
R&D, its scale, locations,
purposes and impacts

2. More organized constellations
of funders, interested parties
and science policy decision
makers to coordinate actions,
using open data, open

3. Formal global funding pools to
combine R&D resources on key
global goals

4. Regular summits and
conventions to promote
discussion, absorption and
action

coordination and engagement
of users

Footnotes for this chapter are on
page 124. Afull list of references
can be found on page 140.
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e Global priorities and the shifting landscape

The shape of global science, technology and innovation (STI)
has changed dramatically in the last two generations, with a
shi from government priorities — primarily defence — being
predominant to a situation in which business plays a much
larger role.

In 1960, one-third of all global research and development
(R&D) was funded by the US Department of Defense. This
investment helped the US develop many technologies which
later had other uses, including microprocessors, GPS, touch
screens and satellites. The equivalent proportion in 2016 was
just 3.6%. Although there is still a strong bias in spending to
richer countries, China, the European Union, South Korea,
Israel and many other middle-income countries have come to
see substantial R&D investment as integral to economic and
security policy.

‘In 2019, the USA's top five tech
companies spent $106bn on R&D —
more than all of the European Union'’s
governments combined.’

The shift to business-led research is just as striking. In the
US, the top ve tech rms’ R&D investment is now ten times
bigger than the top ve defence rms. In 2019, the USAs top
ve tech companies spent $106bn on R&D — more than all of
the European Union’s governments combined. These compa-
nies have become in uential in the global governance of many
areas of technology, increasingly joined by Chinese rms.

As a result, many recent technologies, including 5G
mobile, arti cial intelligence (Al), quantum computing, high
performance batteries and biotech, have been primarily
developed by business, with the military later learning how
to adapt and adopt them. Social applications have tended to
come much later, if at all. The development of public sector
and social uses of mobile phones, for example, was very slow.1

120

STRINGS / CHANGING DIRECTIONS

The late 2010s saw the emergence of a small ‘Al for good’
eld, including several organizations interested in using Al to
support the SDGs. However, there has been very little global
debate or shaping of funding allocations and R&D priorities
in this area. This echoes the gaps in many other elds, such
as food or energy, where there has been little discussion of
alternative pathways or how policies for adoption, regulation
and experimentation could support them.

The next steps: our recommendations

There are no easy solutions to these problems, given the com-
plexity of the world’s innovation ecosystems, the number of
players and the diversity of interests. However, it is paradoxi-
cal that, in an era when it is easier than ever to share data and
knowledge globally, there is so little shared analysis or action.
This results in wasted efforts, sub-scale initiatives and mis-
alignments between research spending and public priorities.

In the future, it is possible that stronger institutions at
a global level might guide spending, rather as institutions
like the International Monetary Fund (IMF) or the World
Health Organization steer work in their elds. However, this
is unlikely to be feasible in the near term. In the meantime,
there is a strong case for much more systematic orchestration
of data and knowledge to guide action. We explore four key
approaches below.

A global approach to STI goes with the grain of recent history:
the more recently created global entities are o en highly spe-
cialized, dealing with major issues from migration to epidem-
ics, drugs and organized crime to cybersecurity and security.
Already air safety and intellectual property, for example, have
specialized organizations that are arguably more adaptable
than bigger, more politicized bodies. Sometimes new func-
tions have grown up within existing organizations, in the way
that the OECD has taken a lead on tax alignment or the gov-
ernance of Al. Sometimes new bodies are established, such as
the Technology Bank, which was created to assist technology
transfer to the developing world.

A typical example of newer global partnerships is the
International Union for Conservation of Nature, which com-
prises 1,400 institutional members including nation states,
NGOs, and scienti c and business organizations, and provides
analysis and ideas, some of which end up as conventions.
Gavi, the vaccines alliance, is another example: created with
the support of the Gates Foundation, it includes national gov-
ernments and United Nations agencies on its board, but these
remain in a minority. Its main task is to orchestrate knowl-
edge. Another example is the Global Fund, which has spent
nearly $50bn since 2002 in combating AIDS, TB and Malaria.2
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Most relevant to STRINGS is the rise of bodies dedicated to
orchestrating knowledge to help the world think and act, such
as the Intergovernmental Panel on Climate Change (IPCC) and
the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES). These rarely have any formal
executive power but in uence decisions through mobilizing
data and knowledge.

A good starting point for improving the global governance
of R&D, and better aligning it with global goals, would be an
equivalent for STI — a global platform observatory for science
and technology (G-POST).

Such an observatory would be responsible for gathering
and harmonizing data, making forecasts, and attempting
to overcome the secrecy that surrounds R&D for military
and intelligence purposes. It would track and analyse global
patterns, and allow discussion of alternative possible ori-
entations and portfolios for R&D in particular sectors and
geographical contexts. It would need to work closely with the
International Science Council, the International Network for
Government Science Advice, OECD, UNESCO, as well as civil
society, business, universities and other users of STI.

A circular model
Experience of observatories con rms that they work best if
they operate in a circular model. Unlike a linear approach,
which simply provides data and knowledge, a circular model
recognizes that which facts are prioritized, and how they are
communicated, needs to be in uenced by the likely users of
data and knowledge.

So, the primary role of a platform observatory might be to
provide easily accessible source materials, including:

* A website that provides the best available data on R&D
options, spending levels, locations, purposes and speci ¢
forms and directions for STI, in ways that are easy to use
and interact with, including analyses by country, sector or
technology cluster. As discussed in chapter 12, it should
allow di erent stakeholders to appraise which STI direc-
tions and areas apply to particular challenges. The site
could also provide comprehensive links to other validated
sources, either on speci c issues or at a regional and
sectoral level.

* An annual survey to uncover key issues and emerging
trends, along the lines of the Human Development Report,
the World Development Report or the World Happiness
Report.

These materials would be designed in cooperation with likely
users and interested parties. An observatory could provide a
living map of key issues, including:

* how R&D relates to global disease burdens
* the development of R&D capabilities in lower income
countries
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* the potential negative impacts of, and inequalities
generated by, STI

+ the development of di erent innovation pathways

+ the national alignment between STI and the SDGs

Over time the aim would be to encompass coverage of both
upstream and downstream funding - that is, technology appli-
cations and uses as well as research — and to branch out into
social innovation, business model innovation and process
innovation, which are increasingly important to society and
the economy but are poorly captured in terms of data and
largely ignored by innovation funders.

The platform observatory could be given formal advisory
and reporting roles, for example, to the United Nations Secre-
tary-General. Alternatively, it could sit within the structures
of the United Nations Development Programme (UNDP). In
either case, such an institution would not be expensive and
could be funded in proportion to nations’ R&D spend, initially
perhaps by the G20.

Choices in creating the platform
There are choices to be made in the creation of any observa-
tory platform, including the following:

* How much to emphasize ‘supply push’ or ‘demand pull'.
There is value in having accessible repositories of data or
knowledge but more impact is likely to be achieved through
close relationships with users, in the way, for example, that
demand for knowledge about vaccines or Covid-19
treatments accelerated collaboration.

* Whether to aim at synthetic indices or rankings or to
o0 er more open and plural approaches. The Human
Development Index is an example of the rst while the
OECD's well-being measures are an example of a more

exible version.

* How much to organize data and knowledge using sectoral
de nitions or whether to focus on challenges, tasks and
missions instead.

* How much to engage users, including interested and
a ected communities and citizens.

* Whether to start small and seek incremental growth or aim
for a more ambitious start with support from a group like
the G7 or G20.

* How far to evolve beyond an observatory into a genuine
platform that convenes commercial, governmental and
civil society interests and is open to public scrutiny, making
it easier to debate and challenge established patterns of
steering.
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Constellations focusing on SDG priorities

The second level of proposed action is through constellations
— partnerships and assemblies of key players in speci ¢ elds,
gathering around key priorities such as energy, child malnu-
trition or water, and generating shared maps of funding allo-
cations with the aim of avoiding duplication or tackling gaps.
These constellations could bring together national bodies,
major development funders, civil society and science — repli-
cating the type of exercise undertaken by the STRINGS project.

Much of the work of existing global bodies involves such
partnership and collaborative problem-solving. In some cases,
these are formal partnerships involving capital; in others they
are alliances or coalitions around specific issues such as
malaria, access to water or gender equity. Many are meta-or-
ganizations that bring together other bodies. Some compete
with each other, and some are driven by major philanthropists
and largely bypass other global entities. Their tasks are 0 en
time-limited rather than permanent — for example, they might
address intense phases of a problem such as con ict recon-
struction, drought or famine, a refugee surge or a financial

Figure 11.1 / How global governance of research and development can support the SDGs

A GLOBAL PLATFORM CONSTELLATIONS
OBSERVATORY FOR STI FOCUSING ON
(G-POST) SDG PRIORITES

GLOBAL REGULAR
FUNDING SUMMITS AND
POOLS CONVENTIONS
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crisis. Most combine private funding (primarily philanthropic)
and public money.

The STI equivalents could work mainly for a time-limited
period to accelerate or galvanize research on key priorities.
The principle would be open coordination rather than hier-
archical control — making visible both needs and actions, and
including actors across stakeholder groups, contexts, ethnici-
ties and institutions in de ning the key priorities.

Constellations around certain issues might need to be
more permanent. Disability, for example —an issue thata ects
more than a billion people worldwide — is a prime candidate
for a new constellation to coordinate research, development
and commercialization. Global work on disability requires
many things to be aligned: science and technology (to address
needs like sight, hearing, mobility), promoting policies and
new rights (including in the labour market), as well as ensuring
that people with disabilities play a full role in shaping policies.
It is a space where business could have as big a role to play
as government, for example in accelerating R&D around new
technologies for mobility.

Food is also a good example because of the range of
existing bodies such as the Commission on Sustainable Agri-
culture Intensification, processes such as the International
Assessment of Agricultural Knowledge, Science and Tech-
nology for Development, and gatherings such as the United
Nations Food Summit. A formal constellation could open up
debate about alternative pathways, including the merits of pre-
cision agriculture, GM seeds and insect growth regulators on
the one hand, and agroecological methods such as rainwater
harvesting adapted to local conditions on the other.

Such constellations could bene t from shared operating
systems, including funders committing to open data principles
(such as the 360-degree giving approach taken by many philan-
thropic funders, which makes it easy to aggregate funding and
analyse by purpose and location).3

In general, such constellations work best if they focus
on elds of action, challenges and missions rather than par-
ticular technologies. But sometimes these would need to be
complemented with constellations which focus on families of
technology, seeking out new applications. A current example
is Al: shi ing R&D on Al towards the SDG goals, a er the long
prioritization of military, intelligence and commercial priori-
ties. Thisisa eld with many individual projects, but relatively
little strategic insight into alternative pathways, and little work
on the underlying data sources. Another example is the use of
collective intelligence (Cl) methods. These are now being used
by dozens of the UNDP Accelerator Labs to develop innovative
ways of meeting the SDGs (including the combination of ClI,
Al, data and other tools). But so far they have had very little
support from the main STI funders.4
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A next step from constellations would be a formal pooling of
budgets. There is some history of doing this at scale. CGIAR
(originally the Consultative Group for International Agricul-
tural Research), for example, has operated a pooled budget
since the 1960s, amounting to over US$500 million each year,
and linking foundations including Rockefeller and Ford with
major public donors. A er playing an important role in the
‘green revolution’ of the 1960s, much of its work focused on
the genetic development of crops, which sparked controversy.

Other examples include the Global Fund — which has
mobilized around US$4 billion each year to support projects
dealing with AIDS, TB and Malaria — and the Global Innovation
Fund - a recent collaboration between the UK, Sweden and
the US, involving foundations such as Omidyar and companies
such as Unilever. Gavi and later COVAX have also enabled joint
action by groups of donors and foundations.

These bodies are primarily accountable to their funders
rather than the public or potential beneficiaries, and have
been criticized for emphasizing the particular orientations
for R&D favoured by these interests. One issue for the future
would be how to ensure greater transparency and responsive-
ness to the groups they are intended to bene t.

But pooling of resources can greatly increase the impact
of spending, and it is striking that it is missing in so many
important areas — from gender equity to oceans — even though
the sums involved in the examples above are relatively small
compared to overall R&D.

There may be advantages in creating a menu of templates
for such funds: providing model legal forms, model govern-
ance and decision-making structures, and protocols for the
use of evidence and communication, for example. At present,
each is bespoke, which means high transaction costs and
unnecessary duplication.

A fourth proposal is to establish regular summits and conven-
tions. Such events play a crucial role in creating communities
of shared purpose and understanding, as well as in catalysing
or provoking wider social deliberation over the steering of
policy.

This is true of the COP series, G7 and G20 and others, which
— for all their imperfections — contribute to an alignment of
purpose. The failure to align STI with the SDGs is in part the
result of a lack of places to discuss this issue. The OECD has its
Global Science Forum5and UNESCO has its Global Observatory
of Science, Technology and Innovation Policy Instruments6
but neither feed into aligned decision-making. The same is
true of gatherings like the STS forum7 and more recently of the
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Geneva Science and Diplomacy Anticipator (GESDA) which is
focused on anticipating future science trends.

While there are many global gatherings around science
and R&D, particularly academic gatherings such as the
Society for Neuroscience (recent attendance of 30,000),
European Society of Cardiology (32,000), and the American
Chemical Society (15,000), there are no comparable meetings
that connect to power, funding, policy and civil society, and
none that look at R&D in the round. One option would be to
combine an annual or biannual survey from the proposed
global platform observatory with a gathering to debate the

ndings, key issues and gaps.

A more ambitious approach would build on the relative
openness of the COP gatherings which have succeeded in
bringing together civil society, business and scientists along-
side governments. The aim would be to combine some of the

avour of civil society gatherings (like the World Social Forum
which flourished briefly earlier this century) with the elite
nature of gatherings like the World Economic Forum.

The way forward: inspiration, models and barriers

These options emanate from the STRINGS project but they
also have a larger context. A useful thought experiment is to
imagine that the United Nations was being invented in the
2020s rather than the 1940s.

Then the priorities included stopping interstate war,
reshaping flows of finance and helping refugees. A United
Nations being built now would place data and knowledge on
as prominent a footing as nance, re ecting an economy in
which the most valuable companies are now largely based on
data and knowledge rather than nance or oil.

So, we would not just have a World Bank and an IMF but
a global data agency, a network of ‘what works’ centres, and
platforms for experimentation, all aimed at accelerating the
achievement of the SDGs by better mobilizing the world’s
knowledge and better synthesizing it to make it useful.

The IPCC is an important example of what a more system-
atic global orchestration of knowledge could look like. It draws
on the work of thousands of scientists and many computer
models to provide the analytic underpinnings for global

negotiations on climate change. Many of the more recently
created bodies, including IPBES, have prioritized generating
and sharing knowledge in order to influence decisions and
have obvious relevance for R&D prioritization.

Systematic orchestration of data and knowledge is what
big commercial platforms, from Google to Tencent and
Amazon, already do, but they are focused on extracting pro t
from data and selling consumer goods rather than reaching
goals for the public good. For now, there is no institution in
the United Nations system with responsibility for these elds,
which means initiatives are small-scale, fragmented and less
impactful than they could be.

‘Major changes in governance always
look impossible and unlikely — until they
happen. But once they have happened,
they appear obvious and inevitable.’

Many initiatives are beginning, which could in time build up
to a true global knowledge commons, so that within a genera-
tion it would be possible for the world to know, interpret and
shape how it allocates scarce resources, including brainpower
and computing power, to ensure that these are better allocated
than the current system allows.

Itis not hard to see the barriers. National governments are
guided by many goals in shaping STI policies, from national
glory to commercial competitive advantage. SDGs will always
sit alongside other goals. But the experience of health shows
that concerted global coordination and action is possible; coa-
litions can align the interests of business, NGOs and others;
and some politicians can see why it is in their interest to
reorient STI to the needs of their citizens.

This is why we should not be too cautious. Major changes
in governance always look impossible and unlikely — until they
happen. But once they have happened, they appear obvious
and inevitable. @

Notes

Mulgan, 2019.

www.theglobalfund.org/en

www.threesixtygiving.org

https://smartertogether.earth
https://www.oecd.org/sti/inno/global-science-forum.htm
https://en.unesco.org/go-spin

https://www.stsforum.org
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> CHAPTER 12

Making use of STI

mappings

Empowering stakeholders to select the
relevant STI for SDGs

OVERVIEW

= Existing mappings of
publications and patents hide
the diversity of ways that
STI may lead to sustainable
development.

= In contrast, the STRINGS
approach provides a
visualization of research
landscapes, based on research
areas, revealing a range of
diverse research options related
to one or more SDGs.

= These visualizations illuminate
gaps, potential synergies,
and current imbalances in STI
investments.

= Qur interactive visualization
tool allows stakeholders to

inspect research areas that are
potentially related to a given
SDG, and to develop their own
mapping, according to their
context and perspectives.

Rather than a unique map of
STls for each SDG, there are

a multiplicity of ‘mappings’
dependent on the choices made
by stakeholders.

The tool is based on the Web

of Science, a mainstream
publication database with
uneven coverage. More
comprehensive databases are
needed to reflect research
activitiesindi erentdisciplines
and in lower income countries.
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Introduction: allowing for choice in the exploration of
STI for the SDGs

One of the key insights of the STRINGS project is that a dis-
parate range of science, technology and innovation (STI)
activities may potentially contribute to a given sustainable
development challenge, and that stakeholders hold diverse
views about which STI directions should be pursued, accord-
ing to their particular perspectives, values, needs or interests.

This diversity of options and perspectives presents a
challenge for attempts to map STI activities to the Sustainable
Development Goals (SDGs). While conventional mapping tech-
niques work in scienti cor technical elds, where di erences
in understandings are relatively small, they are problematic
in the case of divergent understandings as when mapping ST
activities to the SDGs. These di erences in understanding are
clear from the results of our Delphi study (chapter 7), as well
as the range of STI pathways in the case studies (chapter 8).

It is clear that a consensus cannot be reached about the
type of STI activity needed to achieve a given SDG or target.
Neither should analysts aim to construct a consensus about
the best or preferred STIs for achieving SDGs as this would fail
to respect a key SDG value, namely cultural diversity and polit-
ical autonomy, for example of indigenous people and ethnic
minorities.1 Instead, analysis should embrace the plurality of
stakeholders’ perspectives about the various research direc-
tions that may contribute to the SDGs.

In this chapter, therefore, we introduce our open, inter-
active visualization tool, together with a description of par-
ticipatory processes. These tools and processes can empower
stakeholders to explore and develop their own mappings of STI
for SDGs, choosing those research areas which they perceive
as appropriate for addressing SDGs according to their context,
needs, values and aspirations.

A multiplicity of possible mappings of STI for SDGs

Previous attempts to map research e orts to the SDGs? take a
dichotomous approach: some publications or projects are clas-
si ed as contributing to an SDG, while others are classi ed as
not contributing. These classi cations are based on technical
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criteria, such as the presence of particular keywords associ-
ated with an SDG, or the similarity with a set of documents
considered central to a speci ¢ SDG by experts.

In general, these maps or research landscapes are created
by positioning publications on a two-dimensional visualiza-
tion according to their similarity in citation patterns, disci-
plines or topics. The resulting maps and landscapes are thus
contingent on inevitably subjective choices about the publi-
cation database used, the speci c keywords selected, and the
particular methods of grouping and positioning publications.

Choice of database

The rst challenge is the comprehensiveness of the publica-
tion database that is used to map research. It is well known that
mainstream bibliometric databases are skewed towards certain
academic fields of study, dominant languages and richer
countries.3 As a result, social and applied sciences, along with
research that is relevant to developing countries, are severely
underrepresented.4 Due to constraints in resources and time,
the STRINGS project uses the Web of Science database. This is
a major limitation of this study: future studies should aim to
use more inclusive databases such as Lens.org or OpenAlex. To
this end, we urge international bodies to support the creation
of open information infrastructures that improve the coverage
of research in middle- and low-income countries, in applied

elds and in diverse languages.5

Procedures for connecting ST to the SDGs

A more intractable challenge is the reliance on particular
procedures to characterize relations between the publications
and the SDGs. In our case, the procedure is based on keywords
associated with a given SDG. However, since SDGs are 0 en
not explicitly mentioned in scienti c publications (perhaps
because expert readers are expected to already know about,
or not be concerned with, the potential applications of the
research) the process of mapping projects or articles to the
SDGs must be carried out through an interpretative process.
Such a process is inevitably dependent on subjective under-
standings of research and the SDGs.

In some cases, there may be consensus about the value
of research for achieving the SDGs. For example, most
analysts would agree that research on malaria is important
for achieving global health. However, in a number of SDG
areas, such as SDG 2 (Zero hunger) or SDG 10 (Reduced ine-
qualities), there are stark disagreements about the potential
benefits of certain types of STI. Some stakeholders believe
that genetically modi ed crops will help reduce hunger, for
example, while others would argue that these approaches will
impoverish small farmers.6 Moreover, relatively little research
explicitly mentions gender equality (SDG 5), despite the large
amount of research into issues such as robotization, Al and
transportation, whose application may have an impact on
gender-based inequalities.
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Figure 12.1 / Allowing for choice in the exploration of STl related to the SDGs

THE CHALLENGES

Previous attempts to map STI for the SDGs have
produced dramatically di erentresults duetodi erent
underlying perspectives and approaches:

CHOICE OF DATABASE

Most mainstream bibliometric databases are skewed
towards academic fields of study, dominant languages
and richer countries —meaning informal research in
lower income countries is likely to be ignored.

CONNECTING STI TO THE SDGs

The mapping process is dependent on subjective
understandings of research and the SDGs. This
invevitably influences the resulting maps.

Disparities between mapping studies

These di erences in underlying perspectives and databases
have surfaced in dramatic statistical disagreements between
the findings of mapping exercises.7 When comparing the
papers related to SDGs retrieved by a Bergen University team
with those retrieved by Elsevier’s study, the Bergen team found
astonishingly little overlap. For most SDGs, they found only
around 25% to 35% agreement, as illustrated in Figure 12.2.

A consortium of universities for SDGs (Aurora) also found
striking disparities between di erent keyword searches. For
example, between the 2020 and the 2021 versions of Elsevier’s
mapping of SDG-related publications, there is less than 33%
agreement for all SDGs except SDG 3 and 7, as shown in Figure
12.3. The comparison between Aurora’s and Elsevier’s search
strategies yields even lower overlaps: they only agree on one
or two out of every 10 publications they label as SDG-related.8
Comparisons between the Elsevier, SIRIS, and Dimensions
approaches and our own STRINGS approach have con rmed
extremely large di erences.9

These ndings con rm that mappings of STI to SDGs are
contingent on speci ¢ contexts, perspectives and understand-
ings. In other words, the inconsistencies between mappings
are due not only to methodological di erences, butto di erent
interpretations, implicit in the retrieval methods, of what type
of STIs will help to achieve SDGs.

In summary, there is a multiplicity of possible mean-
ingful mappings of STI for SDGs and the di erence between
mappings is signi cant. Under these conditions, rather than
searching for a single ‘best’ mapping, we aim to provide a
comprehensive SDG-related research landscape, allowing
stakeholders to make choices about which parts of the land-
scape are relevant according to their own perspectives and
contexts.10
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OUR APPROACH

Our interactive tool allows stakeholders to construct their
own mapping that fits their circumstances.

DIVERSITY

After identifying all research areas potentially
associated with a given SDG, stakeholders can pick
which topics to prioritize.

ALIGNMENT

Users can then check whether the research portfolio for
agiven SDG is aligned with the most pressing needs.

PLURALITY

Our tool can be used by people in various contexts with
arange of di erent perspectives.

Our approach: helping stakeholders develop their own
mappings of SDG-related research

To accommodate stakeholders’ varied understandings about
which STI is most relevant to a particular SDG, our approach
to mapping consists of three stages:

» Demonstrating the diversity of STI research directions for
agiven SDG.

« Examining misalignments in the distribution of
publications.

+ Understanding the plurality of views on research directions.

Diversity of research directions for a given SDG

In the first step, we aim to show the diversity of research
options by identifying the research areas potentially associ-
ated with a given SDG (see Chapter 4). The research areas for
a given SDG are visualized in a research landscape in which
they are positioned according to their similarity, as illustrated
in Figure 12.5.

The key innovation of our approach is to connect speci ¢
research areas (based on citation clusters), rather than indi-
vidual publications, to SDGs. One advantage of this approach
is that it assigns publications to an SDG not only based on the
content of the publication, but also on the content of neigh-
bouring publications. This aggregation makes the assignation
statistically more robust.

A second advantage is that it provides a bird’s eye view
of the portfolio of topics potentially related to an SDG (in the
same way as a farmer can look at the mix of crops in their
property from a drone). This allows stakeholders to re ect on
which of these topics should be prioritized and which are less
relevant for them.
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Figure 12.2 / Comparison between results of Bergen and Elsevier
approaches to mapping SDG-related publications

g SDG1 g SDG2

g SDG3

0 SbG7

Bergen Elsevier Bergen Elsevier Bergen Elsevier Bergen Elsevier
34,132 1,418 59,604 21,201 491,778 425,090 112,260 84,462
5,375 27,391 1,188,098 81,833
13% 25% 56% 29%
>KEY
. Bergen study (publications identified as being related to this SDG) Based on the Web of
L . . Science Core collection,
. Overlap (the number of publications included in both studies) 2015-2018. Source-
. Elsevier study (publications identified as being related to this SDG) Armitage et al. (2020).
Figure 12.3 / Comparison between results of two di erent Elsevier
approaches (in 2020 and 2021) to mapping SDG-related publications
100% The dark green area
90% shows the percentage
of agreement
80% (overlap) betweeq
the methods used in
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60% Vanderfeesten (2021).
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Sustainable No poverty Zero hunger Good health and Quality education Gender equality Clean water and A ordable and Decent work
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Goals growth
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Industry, innovation Reducing inequality Sustainable cities Responsible Climate action Life below water Life on land Peace, justice, Partnerships
and infrastructure and communities consumption and and strong for the Goals
production institutions
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The disadvantage is that it is di cult to label the contents
of the clusters with keywords that are easy to understand by
non-experts, in contrast to traditional disciplinary classi ca-
tions, which are less precise but more user friendly.

In short the proposed approach goes beyond counting
whether a particular organization or country has more or less
publications relating to a certain SDG. Instead, the visualiza-
tion of a portfolio of research areas enables an analysis of how
to target speci c goals by focusing e orts towards particular
directions in the research landscape.

Examining misalignments in the distribution of publications
In a second step, we examine misalignments in research
directions within an SDG. This type of analysis is important to
check whether the whole research portfolio for a given SDG is
indeed aligned with the most pressing needs or aspirations of
a given population for that SDG (see Chapter 6).

SDG 3 (Good health and well-being) is useful to illustrate
this approach. SDG 3 is the goal with by far the most related
research, in both high- and low-income countries (see Chapter
4). However, as shown in Figure 12.4, many more publications
relate to cancer, which a ects relatively more people in rich
countries, than to diseases such as malaria or tuberculosis or
cardiovascular diseases which a ect poorer populations (see
Chapter 4).

Provided with such information about the distribution of
health research e orts in the SDG-research landscape, stake-
holders may consider increasing their research into relatively
understudied diseases that a ect poor populations, and may
choose to put less effort into fields such as some cancers,
which are already highly funded in relation to their disease
burden.

Similarly, the analysis of publication distributions may
help stakeholders to consider which approaches (and there-
fore which solutions) to prioritize for a given problem.11 For
example, decisions about research for SDG 3 depend on the
relative value accorded to prevention, care, treatment and
diagnosis. The research areas relating to SDG 3 include three
topics linked to Alzheimer’s disease (which is relevant to target
4 of SDG 3: mental health). These topics comprise one large
cluster on psychiatry and clinical neurology, one on the amy-
loid-beta proteins that cause Alzheimer’s (basic biomedicine),
and one smaller cluster focused on caregiving (gerontology).12
While all three may be relevant to achieving the SDG, there are
decisions to make: since there are no medium-term expecta-
tions of silver-bullet therapies for Alzheimer’s, which of these
three approaches deserves further support?

A plurality of views on research for the SDGs

To enable stakeholders to better prioritize among the diversity
of research options related to SDGs, it is important to assess
the potential bene ts and harms to sustainable development
of different types of research. For example, it is useful to
compare the relative long-term bene ts of therapeutic versus
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Figure 12.4 / Percentage of disease burden in 2015 against
percentage of disease publications in SDG3 in 2015-2019, for the
world for the main disease groups.
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% publications in SDG 3

preventative approaches to mental health. This is not only
technically di cult, but is also inevitably shaped by di erent
perspectives on the value and impact of research.

Therefore, the STRINGS proposal is to be as transparent
and flexible as possible about how topics (and associated
research areas) are related to SDGs. We are developing vis-
ualization interfaces, such as the research landscape shown
in Figure 12.5. These tools are designed to help stakeholders
explore research areas and choose which ones they consider
most relevant to each SDG, thus constructing their own
mapping of STI for SDG — a mapping that ts their particular
circumstances and preferences

As shown in Figure 12.5, the visualizations show research
areas that are potentially relevant for each SDG. Currently,
interactive functions allow users to explore the contents of
each research area. We are making e orts to improve these
platforms, but deeper expertise in visualization design and
participatory methods is needed to further develop the inter-
faces and the contextual mapping processes. The research
areas shown represent technical areas of expertise and may
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Figure 12.5 / Interactive visualization of the research landscape for SDG 7 (A ordable and clean energy)

The STRINGS interactive tool enables users to create their own mapping of scientific research to the SDGs.
Users can adjust settings to identify research areas that are potentially relevant for each SDG.

Example of a
research landscape
forSDG 7

SDG 7: Ensure access to affordable, reliable, sustainable and modern energy for all
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of SDG-related publications in
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other research areas that are

not related to a given SDG. Their
positions reflect the structure of
the global research landscape

be challenging to interpret for non-experts. More user-friendly
analytical tools will be needed to illuminate the relations
between the needs and demands of social groups and speci ¢
research areas or other aspects of STI.

Given these complexities, a variety of transdisciplinary
appraisal methods, combining analytical and interpretative
as well as qualitative and quantitative approaches and capa-
bilities, will be needed to empower users to make choices.
The development of quantitative analytical tools needs to be

The research areas
related to this SDG are
highlighted

‘Strict’ perimeter indicates
areas that we considered
strongly related to the SDGs.
‘Loose’ indicates areas with a
weaker relationship
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research areas

impact
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= i The key reviews section
3049 Managerment =™ shows the titles of the most
P and M cited review publications
r (which review previously
published research on a
topic)

An interactive version
is available here.

www.cwts.nl/strings

intertwined with the development of social research method-
ologies for the inclusive engagement of diverse stakeholders in
the use of these tools.13

While the approach proposed in this chapter relies on
speci c interfaces that are shaped by particular methodologi-
cal choices and need some further development, we believe it
0 ers an important way of ensuring that STI contributes to a
plural and democratic pursuit of the SDGs. @

Notes
1. Virtanenetal., 2020. 4. Vessurietal., 2014;
2. Jayabalasingham et al., 2019; Rafols et al., 2015.
Wastl et al., 2020. 5. Vessurietal., 2014,
3. Mongeon and Paul-Hus, 2015; 6. Elyetal. 2014; Ruttan, 2015.

Chavarro et al., 2018.
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> CHAPTER 13

Areas for policy action

Recommended interventions to address
misalignments between STl and the SDGs

OVERVIEW

We propose a transformation of
research funding and support
systems, to mobilize a diversity of
pathways to address the SDGs.

We identify four main areas
for action, with specific policy
recommendations for research
funders and policymakers:

1. Increase funding for SDG-
related research and innovation,
particularly in low-income
countries

2. Devote more funding to research
that addresses underlying social
inequalities, social innovations
and informal research, in
combination with technical
solutions

3.Improve alignment between
countries’ SDG priorities and
their STI portfolios

4. Adopt a more holistic approach
to research evaluation, with
indicators and data that relate
to arange of desired inputs,
outcomes and impacts

Footnotes for this chapter are on
page 139. A full list of references
can be found on page 140.
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e Introduction

This chapter draws from the ndings in Section 2 to outline
the main challenges and opportunities for STI policy to better
contribute to sustainable development. We identify four over-
arching areas for action, each with specific recommended
policy shifts for policymakers, researchers and funders to
meet SDG-related challenges.

Our recommendations build on and refine recent
academic and policy debates which promote shifting the
focus of R&D expenditure from mainly supporting economic
and productivity growth towards addressing sustainable
development.1

Calls for change include: revising the use of indicators to
appraise the success of investments in research and innova-
tion;2 increasing the involvement of diverse researchers and
other stakeholders in setting STI funding and policy priori-
ties;3 increasing funding for interdisciplinary and transdisci-
plinary research;4 and paying attention to evolving priorities
by maintaining an open portfolio of research directions.5

These shi s require a revision of funding instruments and
their governance, as discussed in Chapter 11. New systems of
monitoring and evaluation, supported by ambitious data-col-
lection, are also needed, to enable funders and policymakers
to take account of diverse and plural STI directions and of dif-
ferent ways of appraising successes and failures.

‘... shifting the focus of R&D
expenditure from mainly supporting
economic and productivity growth
towards addressing sustainable
development.’

Speci ¢ policies will naturally di er across contexts. As dis-
cussed in Chapter 10, policy approaches that recognize diver-
sity are necessary to address the multiple challenges related
to the SDGs.
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Most of our recommendations are aimed at research
funders, aid agencies and philanthropies. However, research
funding systems can undergo these radical transformations
only if the broader STI policy community and innovation
system — from individual researchers to private companies,
higher education organizations and nancial institutions6 —
also embrace the changes.

Research and innovation are largely unrelated

to the SDGs, especially in richer countries

Our research reveals a global misalignment between the SDGs
and research and innovation priorities. Between 60% and 80%
of publications authored in high-income countries (HICs)
and upper-middle income countries (UMICs)7 in the Web of
Science (WoS) between 2015-2019 are unrelated to the priori-
ties and challenges of the SDGs. This proportion falls to 20-40%
in low-income countries (LICs),8 but these countries account
for only 0.2% of the research output published globally.

The figures are even more dramatic if we consider
patented inventions, which can be taken as a proxy for inno-
vative activity. In HICs and UMICs, 97% and 98% of inventions
respectively are unrelated to SDGs, falling to 91% in LICs.9
Again, the contribution of LICs and lower-middle income
countries (LMICs) is minimal, at just 2%.

Research funding is concentrated in relatively

few organizations in HICs
LICs face larger SDG challenges than most other countries.10
However, it is HICs and UMICs that account for the vast
majority of all WoS publications (93%) and patents (98%), and
very few of these involve partnerships with lower-income
countries. The proportion of publications and inventions
produced in collaboration between HICs or UMCs and LICs is
below 0.5%.11

While this marginal participation of a large part of the
world's population is in part due to the WoS focus on ‘excellent’
journals in the English language,12 it also reveals the interna-
tional inequalities governing research funding. STI priorities
are driven overwhelmingly by research organizations in HICs
and a handful of large UMICs. The negligible involvement of
researchers from LMICs and LICs limits the impact of research
on the users and contexts that need it most.13

The limited participation of researchers and inventors
from LICs and LMICs also undermines the creation of research
and innovation capabilities that could enhance all compo-
nents of these countries’ research and innovation systems.14
Research and innovation capabilities have certainly been
growing and evolving in LICs and LMICs.15 However, we were
unable to fully capture these capabilities in our analysis due



CONCLUSIONS AND RECOMMENDATIONS
Chapter 13 / Areas for policy action

to lack of data.16 More data and research are needed to better
measure research and innovation capabilities in LICs beyond
those captured by the WoS and patents.

Our ndings also show that, within countries, asigni cant
share of WoS SDG-related research is conducted by a few large
organizations. While economies of scale may bene t research
productivity, such concentration makes it harder to encom-
pass multiple perspectives and explore diverse STI pathways
(as recommended in Chapter 10). This is particularly the case
if representation within research organizations is biased in
terms of gender or ethnicity.17

Fund more research and innovation that directly addresses
SDG-related issues

Our findings indicate a need for funders and policymakers
in HICs and UMICs to steer STI funding towards SDG-re-
lated challenges. This requires decisions about what types
of research and innovation are related to the SDGs (Chapter
12) and which to prioritize among complex, contrasting and
synergic directions. De ning such priorities is a crucial part
of ensuring that STI contributes to the SDGs.

Involve a wide range of actors in research funding decisions
The recent re-emergence of mission-oriented STI policiesl18
may help steer STI funding towards broad SDG challenges.19
However, such top-down missions tend to privilege a single
solution to very complex problems.20 Funders and policy-
makers should consider the relevant contexts and the plural
understandings about SDG priorities and how to address them.

To better align research funding with the complex and
diverse SDG challenges, public and private R&D funders and
policymakers should:

 involve a more distributed set of actors in the design,
implementation and evaluation of research funding2l

 ensure that data, monitoring and impact evaluations
underpin decisions and approaches to reorienting and
steering STI

* revisit consultative and evaluation processes regularly to
keep up-to-date with evidence and challenges

We discuss some concrete options for addressing these points
in Chapters 10 and 11.

Of course, consultation alone is not enough if it does notin u-
ence the prioritization of research funding. In some contexts,
historically entrenched funding, disciplinary priorities and
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Figure 13.1 / Areafor action #1: Summary of recommendations

RECOMMENDED POLICY SHIFTS

Fund more research and innovation that directly
addresses SDG-related issues

Involve a wide range of actors in research funding
decisions

Increase the funding and inclusion of diverse research
institutes from LICs

Ensure that international collaborative research
is equitable

the interests of public and private organizations may suppress
attempts to steer funding to address the societal challenges
of under-represented groups.22 For example, the European
Commission (EC) involved citizens in the development of its
Horizon Europe funding programme.23 However, this partic-
ipatory process seems not to have created a greater diversity
of STI pathways to address societal challenges.24 Compared
with earlier EC funding programmes, it appears to have led to
only a small improvement in aligning research funding with
diverse societal values.25

By including LIC researchers and stakeholders in their
advisory and management committees, policy and funding
agencies can ensure that the views of plural stakeholders
are considered in the planning, de nition and evaluation of
research agendas. Such broad-based participation tends to
lead to research with stronger impact,26 and can open up the
practice of science by increasing transparency. This, in turn,
may help government bodies and others to steer STI pathways
towards SDG priorities (Chapter 11).

Increase the funding and inclusion of diverse research
institutes from LICs

Since LICs focus most of their research on SDG-related issues,
increasing research funding in these countries would directly
boost research related to the SDGs. It could also improve capa-
bilities to address the SDGs where they are most needed.
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Therefore, national and international funding frameworks
should focus on supporting SDG-related research that involves
a leading role for research organizations based in LICs.
The worldwide Think Tank initiative27 and the DELTAS pro-
grammes in Africa28 are examples of how the involvement of
LIC organizations in leading roles can help to create research
and innovation capabilities beyond academia.

Ensure that international collaborative research is equitable
Funders and donors should ensure that collaborative projects
are based on equitable partnerships.29 It is important that LIC
partners are not exclusively data providers,30 that decisions
are taken collaboratively, and that LIC researchers can access
data that is currently prohibitively expensive.3! Such equi-
table collaborations may require investment in capabilities
and capacities, and this investment should be integrated and
valued as part of funded research projects.

Equitable collaborations can also help funders, donors
and researchers in HICs and UMICs to better understand
existing research portfolios, priorities and capabilities in LICs,
thereby increasing the e ectiveness of funding and avoiding
duplications.

Our analysis of Chagas-related publications revealed that
international collaborations, especially between HICs and
non-HICs, are particularly important in steering research
towards the SDGs. Collaborations between HICs and non-HICs
constitute 26% of SGD-related research on Chagas disease,
compared with just 18% of non-SDG-related research on
Chagas. Moreover, when HIC research about Chagas involved
collaborations with non-HIC authors, it was more likely to be
related to the relevant SDGs (3, 5, 11 and 15).

Science policy initiatives and research funders have been
supporting the development of research infrastructure and
capabilities in UMICs and LMICs for many years, with the aim
of creating more equal partnerships. A synthesis of evidence
related to those e orts could help to inform future policy and
investment.

Similarly, some organizations in HICs are already
pursuing funding models that prioritize LIC-based research
and amplify LIC researchers’ and stakeholders’ views about
STI priorities. These include the Swedish International Devel-
opment Agency; the International Development Research
Centre (IDRC) of Canada, which restricts the amount of money
spent on researchers in HICs; and the German International
Climate Initiative, which aims to spend at least 60% of its
funding in LICs. The UK’s Global Challenge Research Fund
also committed to building new and more equitable partner-
ships. However, an early evaluation concluded that its research
agendas were still dominated by researchers from HICs.32

An example of LICs prioritizing LIC-based research is the
Accelerating Excellence in Science in Africa initiative, which
committed to ‘shifting the centre of gravity’ for science to
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Africa. It was established jointly by the African Academy of
Sciences and the African Union Development Agency, in part-
nership with funding agencies such as the Bill and Melinda
Gates Foundation and the UK’s Wellcome Trust. Although
this initiative has run into di culties, the concept behind its
creation was powerful.

The Forum for Agricultural Research in Africa and the
Asia Paci c Association of Agricultural Research Institutions
both foster collaborative activities between LICs on knowl-
edge exchange, knowledge management and policy advocacy.
However, neither organisation promotes much research
collaboration.

AREA FOR ACTION #2

Increase funding of research into underlying issues of
deprivation, inequalities and conflict

Challenge 1: Research on underlying issues of deprivation,
inequalities and conflict is underfunded

Underlying social issues that are central to SDG-related chal-
lenges include:

* inequalities within and among countries (linked to SDG 10)
» gender inequality (SDG 5)

+ con ict, injustice and weak institutions (SDG 16)

+ poor-quality education (SDG 4).

These areas attract a low and relatively slow-growing share33
of research publications in the WoS, less funding and fewer
international collaborations than average. However, there is
evidence that research on these topics has a stronger in uence
on policy and society than other areas of research.34 While
research and innovation tend to focus on more technical solu-
tions, social innovations are also needed to address the SDGs.

The discrepancy in research funding may be because
different challenges need different amounts of research.
Research related to societal issues may also be more common
in literature not covered in the WoS. However, the shrinking
support for research on deeply rooted inequalities — compared
to, for example, energy (SDG 7) or economic growth (SDG 8)
—is likely to be a major constraint to addressing complex pri-
orities across all SDGs.

Challenge 2: A lack of connection between social and
technical research

Crucially, research related to issues of deprivation, inequal-
ities and conflict is isolated from research related to SDGs
focused on the environment, infrastructure and growth.35 Not
only does this compound the above challenge, but it also high-
lights a serious disjuncture between STI quests for infrastruc-
ture, growth and environmental integrity on the one hand
and the imperatives of poverty eradication, inclusion and
peace on the other. This situation is at odds with the multiple
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recommendations that a more holistic approach, combining
social and technical ST, is needed to address the SDGs.36

Our findings show, for example, that research related
to SDGs 16 (Peace, justice and strong institutions) is discon-
nected from research related to SDGs 14 (Life below water)
and 15 (Life on land),37 despite the well-known connections
between con icts and access to natural resources. Indeed, our
case study on fisheries in the Lake Victoria region (Chapter
2.3) demonstrates how the governance of fishing and the
alternative pathways for improving access to fish relate to
long-standing con icts in the region.38 Similarly, research on
SDGs 4 (Quality education) and 16 (Peace, justice and strong
institutions) is weakly connected with research on SDG 3
(Good health)39 despite the importance of governance and
education in addressing neglected diseases such as Chagas.40

Challenge 3: The importance of social innovations and
informal research organizations in addressing the SDGs
Social factors are important in addressing the whole range of
SDGs, including environment and infrastructure-related SDGs.
In our global survey (Chapter 7), when asked about the STls
that are likely to contribute to speci ¢ SDG targets, stakehold-
ers pointed to social, policy and grassroots innovations more
than to physical technologies. For instance, social justice,
increasing access to education, changing consumers’ behav-
iour, public health, controls on invasive species, and a orda-
ble housing were among the highest-rated innovations across
all SDGs, alongside renewable and solar energy. Despite this
high prioritization, these topics form a marginal share of pub-
lished research and do not appear among patented inventions.
Moreover, STI pathways to address SDG priorities are not
always produced in formal research organizations. Our Indian
case study4! illustrates how STI pathways can be based around
‘indigenous’ or ‘traditional’ sciences and techniques. Although
these STI pathways are di  cult to capture with standard data,
they must be taken seriously, considering the rich diversity of
such pathways around the world and the importance given to
grassroots and social innovations in our global survey.

AREA FOR ACTION #2

Recommended policy shifts

©

Acknowledge the relevance of social, historical, political and
economic issues to all SDG-related research
STI policies should put social science and humanities research
on deprivation, inequalities, conflicts and education at the
core of funding initiatives. Such a focus will enable a greater
understanding of how these issues are related to the full range
of SDGs.

Social sciences research on these issues and their impact
on the SDGs can be more contentious and harder to measure
than, for instance, research on health technologies or
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Figure 13.2 / Areafor action #2: Summary of recommendations

RECOMMENDED POLICY SHIFTS

INCREASE FUNDING OF RESEARCH INTO
2 UNDERLYING ISSUES OF DEPRIVATION,
INEQUALITIES AND CONFLICT

FOCUS ON SOCIAL SCIENCES

Acknowledge the relevance of social, historical,
political and economic issues to all SDG-related
research

INVESTIGATE SYNERGIES AND TENSIONS
Focus on research areas that connect to several SDGs

INTER- AND TRANSDISCIPLINARY RESEARCH

Public research funders should lead investment in
interdisciplinary and transdisciplinary research

renewable energy technologies. The impact of social science
research on SDG targets related to deprivation, inequality,
con ict and education is more di cult to attribute to speci ¢
projects42 than is the case for health research, for example.43
However, funders and researchers should not shy away from
investing in research on these fundamental issues. As we
recommend below, a more multidimensional approach to STI
evaluation could help.

Focus on research areas that connect to several SDGs
Substantially more research is needed to better understand the
synergies and tensions between the SDGs. Our research shows
that only a few research areas are relevant to several SDGs.44
For example, one large research area of more than 9,000 publi-
cations on environmental issues and economic development is
related to SDGs 12 (Responsible consumption and production)
and 13 (Climate action) as well as to SDGs 7 (A ordable and
clean energy), 8 (Decent work and economic growth) and 9
(Industry, innovation and infrastructure). A smaller research
area of around 1,700 publications that address topics related
to food insecurity is related to SDGs 1 (No poverty), 2 (Zero
hunger), 3 (Good health and well-being) and SDG 5 (Gender
equality). These are highly interdisciplinary research areas,
including research from the social sciences and humanities,
physical sciences and engineering, life and health sciences,
computer science and mathematics.

Funders may wish to learn from these areas and promote
more challenge-led, rather than disciplinary-led, research
to help understand synergies and tensions between SDGs.
Beyond those few research areas that are relevant to several
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SDGs, funders should fund more research that explicitly inves-
tigates tensions and synergies between different aspects of
sustainability. It is especially important to connect research
on deep-seated issues of deprivation, inequalities and con ict
with research on more technical solutions.45 More research
is needed to understand, for example, how new technologies
interact with complex societal, political and historical issues.

Public research funders should lead investment in
interdisciplinary and transdisciplinary research

Research funders and science policymakers need to take seri-
ously the production of knowledge in multiple arenas beyond
formal science and technology.46 Social innovations, ‘indige-
nous’ sciences and traditional techniques currently struggle to
attract public funding and other support.

Greater support is also needed for interdisciplinary and
transdisciplinary research, which could improve the under-
standing of synergies and tensions between socioeconomic,
environmental and infrastructure-related SDGs. For example,
in our case study on Chagas disease,47 the bibliometric analysis
shows that interdisciplinary research helps to steer research
towards the SDGs. Open science practices, including the par-
ticipation of a diverse set of actors in research production, also
help to meet societal needs.

Beyond research, we need more funding to understand
the impacts of translating and implementing research ndings
in speci ¢ contexts.48 For example, narrowly focused biomed-
ical health research alone is unlikely to solve health issues in
LICs. To facilitate the implementation of biomedical science,
research in the humanities, social sciences and public policy
will also be needed. In the case of Chagas disease, for example,
research into public policies and institutions (SDG 16), sus-
tainable cities and communities (SDG 11) and education (SDG
4) are all relevant to tackling the disease, complementing
research more directly related to health (SDG 3).49

‘Greater support is needed for inter- and
transdisciplinary research, which could
Improve the understanding of synergies
and tensions between SDGS'’

Interdisciplinary and transdisciplinary research projects can
be di cultto design, conduct and assess but there is a clear
need for STI policies to support substantially bolder e orts in
this direction.50 An important move would be to increase the
active presence of diverse stakeholders in research projects.
This should include not just academic disciplines but also
representatives from across policy, industry and civil society.

136

STRINGS / CHANGING DIRECTIONS

Examples include marginalized knowledge producers such as
small farmers, forest people and water conservationists.

One option would be to complement formal research
funding agencies with agencies that actively support informal
research partnerships, including between researchers and
social innovators. Few countries currently have agencies that
promote practical and implementation research and related
capabilities in the charitable and informal sectors.

Funding and creating spaces for interdisciplinary
exchange, either within universities or with other actors such
as funding or policy agencies, would also help promote this
type of research. Chapter 11 provides examples of how this
could be facilitated globally and locally.

Historical and ingrained patterns of funding

We found that countries’ research priorities align with their
SDG priorities for only four of the SDGs: SDG 1 (No poverty),
SDG 2 (Zero hunger), SDG 3 (Good health and well-being),
and SDG 6 (Clean water and sanitation).51 However, these
prioritizations seem to be driven by historical patterns of
funding development research, rather than by SDG challenges
themselves.

LICs and LMICs need more funding to build their
own research capabilities
While most SDG challenges are worse in LICs, only a
tiny amount of SDG-related research takes place in those
regions.52,53 This means research users in LICs rely on research
carried out elsewhere, which is likely to be less relevant to
their contexts. An example is the dominant focus of global
health research on diseases that cause a burden mainly to
HICs rather than LICs.54 The lack of SDG-related research in
LICs is problematic since research is one of the key ways of
creating capabilities to address SDG-related issues.55

STl pathways di er in their alignment with

di erent SDGs and targets

The STI pathways that become mainstream are not necessar-
ily in the best position to address the diversity of SDG-related
issues. For example, in our Indian case study,56 the dominant
pathway of breeding new rice varieties privileges input-inten-
sive agriculture, thereby adversely a ecting agrobiodiversity
(relevant to SDG 2) and making agriculture less sustainable
(SDG 12). The alternative pathway of in-situ seed conservation
has positive impacts in both these SDG areas. However, it is
not supported by public research funding because academic
researchers consider that the dominant pathway leads to
higher yields, thus achieving the target of doubling agricul-
tural productivity (SDG 2).
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Research prioritization should be more responsive to
national and local challenges

Countries and regions should regularly review how they pri-
oritize research funding, in order to support shi ing local and
national SDG priorities.

Funding portfolios should be revised frequently, based
on consultations across different disciplines and sectors of
society. LIC researchers and users should be involved more
consistently in decisions about funding research into SDG-re-
lated issues in their countries and regions. Otherwise, there
is a risk of imposing research directions and innovation
pathways that are driven by countries and organizations with
limited understanding of local challenges.

Funding research into local challenges, in consultation
with stakeholders, is also essential to create research capa-
bilities. Ensuring strong research skills and opportunities in
academia and beyond - for example, among doctors, public
administrators or farmers — can help to make STI more e ec-
tive and relevant.

Open and plural decision-making is needed to develop
multidirectional funding portfolios
The diversity of SDG-related issues and STI pathways requires
a diversity of research and innovation directions.57 Research
funding should support a wide array of different subjects,
approaches and directions.

Funding programmes should prioritize diversification
and avoid closing down pathways that may be important for

Figure 13.3 / Area for action #3: Summary of recommendations

RECOMMENDED POLICY SHIFTS

Research prioritization should be more responsive to
national and local challenges

Open and plural decision-making is needed to develop
multidirectional funding portfolios
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addressing social and economic challenges.58 A portfolio
approach can be deployed to maintain a range of projects or
interventions, each looking at a different dimension that is
relevant to particular bene ciaries.59 The portfolio approach
may also involve funding a variety of projects across a contin-
uum from radical to incremental innovation.60

Funders can use participatory processes, combined with
evaluation and monitoring, to ensure that citizens’ plural per-
spectives are taken into account and to prevent STI pathways,
that are relevant to marignalized social groups, from being
closed down.61 It is important to involve plural stakeholders,
especially research users and civil society organizations, in
setting research priorities and criteria to evaluate research
projects.62 Such participation is also needed in the process
of designing research funding, so that calls for proposals are
shaped by plural perspectives.63

AREA FOR ACTION #4

Adopt a more holistic approach to research evaluation
and data-collection

Challenge 1: The dominant evaluation systems hinder
research that is relevant to the SDGs

Traditional research evaluation (which tends to equate excel-
lence and research productivity with high-pro le publications)
hinders the development of interdisciplinary research, which
is likely to have a stronger impact on the SDGs than other types
of research.64

For example, several stakeholders view research related
to SDGs 4 and 16 as important in tackling Chagas disease.
However very little medical research is carried out in these
areas,65 as the research evaluation system does not reward
medical researchers for considering educational and govern-
ance implications.

Changing the evaluation system to reward social impact as
well as scienti c excellence might steer research towards the
complex social issues, such as deprivation, inequalities and
governance, that are key to addressing technical challenges.

Challenge 2: Available data provide a biased picture of STI
activities

Most evaluation of STI investments is based on bibliometric
indicators produced using research outputs such as publica-
tions and patents.66 Yet these are only two of many forms in
which new knowledge may manifest itself (as discussed in
Chapters 4, 5 and 12). Moreover, standard repositories such as
the WoS include mainly English language publications. Thus,
using standard bibliometric indicators provides an incorrect
and incomplete picture of the research and innovation activ-
ities in lower-income and less formal settings.67 It discounts
many of the social, policy and grassroots innovations that
stakeholders and researchers themselves consider so relevant
to achieving the SDGs (Chapter 7).
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The same limitations apply to our own analysis. Our
mapping of global STI covers only those areas where we could
access data (publications and patents). To better understand
the changes needed to achieve the full potential of STI to meet
the SDGs, we therefore combined our analysis of STI outputs
with a global survey and three in-depth case studies.

AREA FOR ACTION #4

Recommended policy shifts

o, 0,
oo 0%
0070
%9 O°

A more multidimensional approach to the evaluation of
public STI

There is a need to broaden the current metrics-based approach
to assessing research in order to promote more research on
the underlying issues of deprivation, inequalities and con ict,
and to increase the recognition of social innovations, di erent
forms of knowledge, and the role of users. This does not mean
compromising the quality of research. Our research indicates
that SDG-related research on issues of deprivation, inequali-
ties and con ict is as excellent as the average research in the
WoS, as measured using standard bibliometric metrics.69

Nevertheless, funders need research evaluation measures
that promote and value a diversity of research outputs and
activities that may not tthe traditional de nition of ‘excellent’
research. Evaluation should consider positive and negative
impacts on society as perceived by di erent stakeholders. The
key is to use a multidimensional approach, such as the RQ+,70
which promotes several different evaluation approaches,
rather than solely focusing on disciplinary excellence.

Moving away from traditional forms of evaluation requires
agreater e ortin data-collection, but is also likely to deliver
development research that has a stronger impact on society.71
Monitoring, evaluation and learning techniques have evolved

Figure 13.4 / Area for action #4: Summary of recommendations

RECOMMENDED POLICY SHIFTS

ADOPT A MORE HOLISTIC APPROACH
4 TO RESEARCH EVALUATION AND
DATA-COLLECTION

MULTIDIMENSIONAL EVALUATION

Adopt a more multidimensional approach to the
evaluation of public STI
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OPEN AND INCLUSIVE DATA
Invest in collecting more inclusive STI data
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rapidly and there is a growing body of assessment literature
to inform approaches that consider plural understandings of
diverse research pathways.72

We propose two practical examples for developing such
measures in this report. In Chapter 6 we measure and appraise
countries’ research specializations in relation to their SDG
challenges, using data on academic publications and SDG
indicators. In Chapter 9, we appraise di erent STI pathways
to address SDG-related challenges in speci ¢ contexts using
multi-criteria mapping.

Funding agencies need to base their decisions on thorough
evaluations, which involve the collection of detailed data and
case studies, to better evaluate the impact of different STI
pathways on the SDGs. Many research funders are beginning
to adopt more comprehensive and ner-grained evaluations.
Some, including UKRI and IDRC, are seeking to enhance the
role of users, brokers and intermediaries in their research
funding portfolios. This may facilitate the engagement of
plural stakeholder groups with a range of perspectives on how
STI can best contribute to the SDGs. Other funding agencies
are developing innovative ex-ante approaches to inform
research funding in light of the need to address societal goals.
The Norwegian Research Council,73 for example, recently
undertook a consultative exercise, which included a foresight
and futures component, to underpin its research strategy. This
approach has the advantage of directly addressing the need to
break from old patterns and pathways.

Research funders and policymakers need to engage more
critically in analysing the relationships between research
outputs and SDG outcomes. This can work better if we have
decentralized research and funding institutions that allow
stakeholders to engage more frequently. In Chapter 11 we
provide a few concrete examples.

@

Investin collecting more inclusive STl data

To avoid undue in uence from HIC priorities, funders should
give greater attention to research that is of local interest,
published in languages other than English, and available in
outlets that are accessible to research users and more open
than academic publications and patents.

It is also vital to take advantage of the enormous advances
in producing, harvesting and analysing unstructured data to
fund the collection and use of data about forms of STI other
than publications and patents.

In Chapter 12, we present a tool that enables stakeholders
to develop their own mapping of SDG-related research, while
Chapter 11 proposes ways for international bodies to collect
and monitor data on STI.

Vital to the success of all our recommendations is the
engagement of civil society actors working on informal and
small-scale research and innovation e orts across the globe.
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Just doing more R&D will not
contribute to achieving the SDGs.
We need more open and inclusive

approaches to define STI priorities,

In order to address the current

misalignments with the goals.

This is vital if we are to achieve our
SDG targets and build a better,
more sustainable world.

We need to start
changing direction...
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