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INTRODUCTION 

In 2019, the Global Forum of Funders asked the International Science Council (ISC) to convene 
the insights and ideas of the global scientific community on the critical priorities for science that 
will support and enable societies to accomplish the Sustainable Development Goals (SDGs) by 
2030. To this end, the ISC launched a global call for inputs in October 2020 to shape a priority 
action agenda for science. The ISC also undertook the review of international agenda-setting 
reports and transformative frameworks and commissioned the review of the relevant academic 
literature (see Sources of Input and List of reports and articles reviewed).

The collected inputs informed directly the development of the report Unleashing Science: 
Delivering Missions for Sustainability. This report highlights the need to focus our collective 
wisdom and research efforts on the delivery of five Sustainability Science Missions – pertaining 
to food systems, energy and climate, health and wellbeing, water and urban areas – if we are to 
stabilize the Earth system within a safe-operating space within 10–20 years. Unleashing Science 
identifies possible areas for scientific inquiry for each mission.

The inputs collected through the global call and the literature reviews provided in addition 
valuable insights on research gaps and priorities which, if pursued, could support the impact 
that the Sustainability Science Missions seek to accomplish. The present document introduces 
these research gaps and possible priorities. They have been distilled into five topical areas.

Topic A: Sustainable planet for a dignified human future

Topic B: Economies for the People and the Planet

Topic C: Towards integrated and inclusive governance and capable institutions at all levels

Topic D: Digital transformations for humanity and inclusive sustainable development

Topic E: Understanding the processes of societal transformations in different contexts.

In addition to the topical research areas, the input from the global call and the literature review 
provided valuable insights on how science systems, including science funding, need to evolve to 
support societal transformations required to achieve the SDGs. These key findings are provided 
in the second section of this report, Reforming Science Systems.

Given the wide scope of the SDGs, any literature review will be selective. The intention of this 
particular synthesis is to identify, on the basis of a careful analysis of the literature, research 
areas and themes that can make particularly significant scientific contributions towards 
implementation of the SDGs in the next decade. We believe that they can help guide future 
scientific funding action. 

https://council.science/science-funding/
https://council.science/science-funding/global-call/
https://council.science/science-funding/missions-for-sustainability/
https://council.science/science-funding/missions-for-sustainability/
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Sources of input

• An ISC-led global survey undertaken in 2020 to convene the insights and ideas of the 
ISC’s global network of institutions and experts on the critical priorities for science 
that will support and enable societies to accomplish the goals by 2030. In total, 239 
valid responses were submitted, covering 61 countries from different continents.

• The review of over twenty international agenda-setting reports and transformative 
frameworks on issues related to sustainable development. This includes 
Transformation is Feasible: A Report to the Club of Rome, 2018; The World In 2050; 
IIASA, 2018; UN Global Sustainability Report, 2019; and UN Research Roadmap for 
the COVID-19 Recovery (see List of reports and articles reviewed).

• The review of scientific literature. In total, 95 scientific articles have been identified 
and reviewed (see List of reports and articles reviewed) to identify examples of 
research priorities and needs in fields of sustainable development. Keywords such 
as research agendas, SDGs, sustainable development, knowledge gaps, research 
trends and research priorities were used to identify relevant articles in Scopus. A 
total of 810 documents (articles, reviews, books, chapters and editorial notes) were 
thus identified. The list was further reduced by prioritising articles published since 
2015, which marks the official launch of the SDGs, as well as focusing on reviews and 
syntheses of current knowledge.

This document was developed by the ISC under the valuable guidance provided by the members 
of the Scientific Advisory Group – Albert van Jaarsveld, Director General, International Institute 
for Applied Systems Analysis; Susanne C. Moser, ISC Strategic Advisor on Transformations to 
Sustainability; Line Gordon, Stockholm Resilience Centre, Sweden; Bob Scholes (sadly passed 
away on 28 April 2021), University of the Witwatersrand, South Africa; Roberto A. Sánchez-
Rodríguez, College of the Northern Border, Mexico; Peter Messerli Associated Senior Research 
Scientist, Wyss Academy for Nature, Switzerland; Anthony Capon, Monash Sustainable 
Development Institute Australia; and Melody Brown Burkins, The John Sloan Dickey Center 
for International Understanding, USA – who helped to analyse and cluster the multiple inputs, 
and review the document.

Katsia Paulavets, Senior Science Officer, ISC, coordinated the development of the document.

We would like to thank all contributors to the 2020 ISC global call on shaping a priority action 
agenda for science for sustainability! Without these inputs the development of this report would 
not have been possible.

We would also like to thank Diego Andres, Chavarro Bohorquez and Ernesto Andradesastoque 
for undertaking the review of scientific literature. The report further benefited from expert 
inputs from Stefan Kaufman.

The ISC team that supported the development of the report includes: David Kaplan, Megha Sud, 
Lizzie Sayer, Zhenya Tsoy, and Caroline Sharples.  

https://council.science/science-funding/
https://council.science/science-funding/global-call/
https://council.science/science-funding/global-call/
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IDENTIFIED RESEARCH TOPICS

Topic A: Sustainable planet for a dignified human future
Reconciling human development needs and the needs of nature requires a deep understanding 
of complex interactions between human and natural systems in a constantly changing world, 
and the capacity to translate this knowledge into action for the wellbeing of all. It also requires 
a range of options and an understanding of their potentials, limits, application and unintended 
consequences. There is a need to urgently strengthen the type of science that takes complex and 
interconnected processes between human and natural systems into account, that deals with 
multidimensional understanding of existential risks and which considers different geographical, 
socio-economic and cultural contexts and is globally inclusive and relevant. To build this 
knowledge, the following research focus areas are proposed:

Improved understanding of the integrated Earth system with human wellbeing

Areas for scientific inquiry include:

• Understanding the dynamic integration of natural and human systems at a planetary 
scale;

• Revisioning the agenda for human development: identifying ways to enable more 
just, inclusive and peaceful human development within planetary boundaries;

• Designing coherent visions of potential futures and transition pathways that will 
allow reducing the risk of a systemic collapse of the natural, human and economic 
systems;

• Defining and monitoring of planetary boundaries connected to systemic tipping 
points that may cause irreversible consequences for humanity if exceeded;

• Determining whether humanity is currently on a collapse trajectory and whether or 
to what extent it is reversible; and

• Engaging and investing in interdisciplinary and transdisciplinary systems science for 
human and environmental systems health.

https://council.science/science-funding/
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Understanding the synergies and trade-offs between the SDGs in different contexts

Areas for scientific inquiry include:

• Building a systems view of SDG synergies and trade-offs across different contexts;

• Developing integrated SDG models at an appropriate resolution as a basis for 
scenarios of possible future trajectories to influence policy making; and

• Developing integrated SDG planning and decision-making tools and solutions.

Improved ecosystems protection

Areas for scientific inquiry include:

• Building an integrated understanding of how to protect biodiversity and ecosystems 
from collapse, from the soil ecosystem to the social part of the human communities 
that live in those ecosystems;

• Developing contextual pathways and approaches for achieving biodiversity objectives 
within local socio-economic contexts;

• Assessing the value of ecosystem goods and services for human wellbeing (e.g. the 
benefits of ‘Green Care’ and spiritual values of biodiversity);

• Improving understanding of the potential of a bioeconomy: what are the economic 
benefits from biodiversity, contribution of biodiversity to the ‘sustained productivity 
and stability’ of ecosystems and the impact of this on reducing hunger and poverty, 
and biodiversity as the ‘lifeblood of all businesses’; and

• Identifying ways of biodiversity and extinction accounting, especially in business 
reporting and corporate ethics.

https://council.science/science-funding/
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Topic B: Economies for the People and the Planet
As the principal driver of human-induced planetary change and the collective human condition, 
the global economy should be transformed to one that is fair, inclusive, circular and sustainable 
(Srivastava et al., 2021). The research needs to advance understanding of the benefits, 
complexities, roles of different groups in society, necessary policies, regulations, incentives for 
advancing a more inclusive and sustainable economy in different contexts. More importantly, 
it will be critical to identify ways of overcoming existing impediments that slow the transition 
towards that economy, including regulatory barriers, market mechanisms, as well as social and 
cultural factors. The proposed research focus areas outlined below are intended to inform the 
transformation to such an economic future for humanity.

Just economies for a sustainable future: shifting from the growth paradigm 
to one that is in line with biophysical reality and with ethical considerations

Areas for scientific inquiry include:

• Defining key characteristics of just and more sustainable economic models;

• Identifying ways of decoupling economic growth from increasing environmental 
degradation;

• Rethinking value: increasing the value given to ecosystem services, to the sustainable 
use of resources and to improving human health and wellbeing. Integrating the value 
of ecosystem services in measures of economic performance;

• Identifying and addressing existing impediments that stall the adoption of a just, 
more sustainable economy;

• Identifying ways of overcoming entrenched economic disincentives to sustainability, 
including perverse subsidies and taxes that promote wasteful and harmful use of 
natural resources;

• Understanding the role of economic policy and regulations (e.g. trade, financial 
capital, WTO rules and free trade agreements) in hindering or facilitating the 
transition towards a more sustainable future and identifying required reforms;

• Identifying mechanisms for dealing with monopoly position of multinational 
corporations and their shareholders in order to limit negative environmental and 
unfair societal impacts;

• Building a better understanding of relationships between habits, social norms and 
regulations in transforming to a just, more sustainable economy; and

• Identifying models for financing the transition to a just and more sustainable 
economy.

https://council.science/science-funding/
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Human dignity and social cohesion through equity and poverty reduction

Areas for scientific inquiry include:

• Identifying inclusive development practices that can deliver social cohesion, 
community resilience and a dignified future for all of humanity;

• Identifying structural changes required in the economy to reduce inequalities within 
and across nations (e.g. the future of individual and community property rights, 
income distribution at global and national levels, equity and inclusion in resource 
management and reform of trade agreements);

• Producing alternative bodies of knowledge on inequalities, outside Europe and North 
America; and

• Identifying lasting mechanisms that overcome the poverty trap and empower 
vulnerable communities.

Shifts to sustainable production and consumption

Areas for scientific inquiry include:

• Addressing the underlying drivers of unsustainable consumption and production patterns;

• Assessing the potential of a circular economy to drive transformation of industries, 
value chains and sectors. Identification of novel, more sustainable business models, 
production processes, goods and services;

• Dematerializing goods and services, particularly though increasingly circular life cycles;

• Developing less resource and energy intensive materials; increased reuse and 
recycling of materials and goods to address basic needs (e.g. housing, transport and 
alimentation); promotion of low-tech life-styles;

• Identifying regulations and incentives for directing private investments to sustainable 
production;

• Understanding how to stimulate a shift to more sustainable life-styles, especially in 
developed countries and among the growing middle classes in emerging countries; and

• Assessing the potential of a circular economy as a driver for more sustainable 
consumption.

The future of work

Areas for scientific inquiry include:

• Understanding how the future of work might look in a digital age and its implications 
for human development;

• Identifying key skills that will be required in the future to ensure continued economic 
participation and understanding how educational institutions and practices need to 
be reformed to build those skills; and

• Assessing the impact of a circular economy on jobs.

https://council.science/science-funding/
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Topic C: Towards integrated and inclusive governance and capable 
institutions at all levels
The sectoral structure of government agencies is no longer adequate to deal with the complex 
challenges of the 21st century. Novel modes of governance, capabilities, policies and the formation 
of actors of change on local, national and global levels are required to support the achievement 
of the SDGs. To recognise the systemic and holistic nature of sustainability, there is a need for 
cross-sector coordination and more integrated, inclusive, accountable, adaptive and innovative 
governance structures at all levels. Building strong political institutions at the subnational, 
national and global levels is thus crucial for an integrated and peaceful implementation of the 
2030 Agenda.

Giving the important role of governance in accelerating the societal transformations, it is critical 
to mobilize research, to build knowledge synthesis on types and characteristics of transformative 
governance arrangements and policy required to achieve the SDGs and on how to actually 
achieve needed changes through effective and accountable governance. This will require 
transdisciplinary knowledge creation with strong leadership from social science research.

Identifying effective governance models and arrangements capable of 
accelerating transformations towards sustainability

Areas for scientific inquiry include:

• Investigating the obstacles and enabling conditions that affect the implementation of 
the SDGs within national jurisdictions in different contexts and identifying ways of 
overcoming them;

• Identifying ways of overcoming siloed decision-making and achieving policy 
coherence across sectors, levels and actors;

• Understanding how to govern the transition process towards sustainability in an 
evidence-based and just manner;

• Improving understanding of how national and global institutions should be 
reformed and what institutional capacities should be built to enhance governance for 
sustainability; and

• Identifying effective mechanisms for increasing the transparency and accountability 
of governments, multinational companies and financial institutions.

https://council.science/science-funding/
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Advancing multilateral cooperation

Areas for scientific inquiry include:

• Overcoming the ‘tragedy of the commons’: identifying effective mechanisms for 
governing global commons, shared resources and common threats (e.g., climate 
change, oceans and biodiversity);

• Identifying ways of overcoming obstacles to improved multilateral collaboration;

• Developing scenarios, which consider potential outbreaks of conflict dynamics, as 
transformations to sustainability are likely to be disruptive and, thus, could potentially 
trigger conflicts; and

• Identifying mechanisms for preventing and/or mitigating ongoing armed conflicts.

Analysing the 2030 Agenda through a governance lens and assessing its impact on 
real policy-making at different governmental levels (from global to local)

Areas for scientific inquiry include:

• Assessing how the implementation of the 2030 Agenda shapes and is shaped by 
modes of governance across different contexts; and

• Looking beyond the 2030 Agenda to help shape effective future global governance 
frameworks, ensuring productive contribution of a wide range of voices and 
disciplines to that debate.

https://council.science/science-funding/
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Topic D: Digital transformations for humanity and inclusive 
sustainable development
Digital innovations have the potential to enable and scale up the implementation of the SDGs. 
However, they can also multiply already existing development problems (inequalities, power 
concentration, erosion of civil rights, and erosion of transparent and accountable democracies 
and governance capacities). The critical challenge now is to understand how to ensure that 
digital technologies and artificial intelligence advance rather than hinder the implementation 
of the 2030 Agenda.

Trustworthy, peaceful digital application and cybersecurity

Areas for scientific inquiry include:

• Understanding the opportunities of artificial intelligence applications for sustainable 
development and how they can be harnessed;

• Improving understanding of risks of disruptive technologies, such as machine 
learning, artificial intelligence, digital therapies and telemedicine, and identifying 
ways of minimizing them;

• Preventing and minimizing cybersecurity threats;

• Assessing the impact of digital technologies and digital economy on SDG attainment;

• Identifying trustworthy governance in a digital future that promotes sustainability;

• Identifying ways of bridging the digital divide;

• Understanding the effects of big data on data quality on sustainability; and

• Assessing the environmental footprint of digitalization and identifying ways of 
minimizing it.

https://council.science/science-funding/
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Topic E: Understanding the processes of societal transformations in 
different contexts
There is a growing consensus that deep systemic changes – transformations – are needed 
to achieve the SDGs and other global agreements in the next decade. Transformation and 
transformative action have become common phrases in policy and public action, as well as in 
many areas of contemporary scientific inquiry. But what does transformation mean? How do 
we recognize processes with the potential for fundamental or radical systems change? There is a 
growing body of evidence on these issues. Whilst its focus falls predominantly on the challenges 
of global sustainability, its foundations have been built by sustained scholarship in the social 
and human sciences that addresses complex and often contested processes of socio-political, 
economic and cultural change, and the belief systems and institutional power structures that 
facilitate or obstruct it. This body of knowledge needs to be further harnessed and synthesized, 
and effectively utilized in the service of the 2030 Agenda.

Harnessing scientific knowledge on processes of societal transformations, 
past and present

Areas for scientific inquiry include:

• Building an understanding of how to realize societal transformations in ways that are 
equitable and just, socio-politically feasible and culturally acceptable;

• Understanding how to manage change in a complex system that includes humans: 
what are the limits of our abilities to deliberately change systems? Under deliberate 
transformations, what are the better and worse ways of doing it?

• Identifying effective ways of overcoming key obstacles, pitfalls and sources of 
resistance to change to the sustainability transition; and

• Developing new, critical discourses that can transform and replace old, dominant 
discourses about the way society, economy and science are organized.

https://council.science/science-funding/
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Creating culture, beliefs and behaviour change, and building capacities for 
biosphere stewardship

Areas for scientific inquiry include:

• Bridging divides between disciplinary perspectives on culture, beliefs and behaviour, 
and how they interact with natural and anthropogenic physical systems;

• Understanding approaches to, and the pros and cons of, deliberatively steering 
behaviours, beliefs and culture for sustainability efforts, for the long term and at 
scale;

• Understanding how to create new social norms for sustainability: understanding how 
habits are formed, broken and sustained; who the right messengers and champions 
are; how to change behaviour and decisions in different business, community and 
government organisations;

• Clarifying the mechanisms by which individuals’ beliefs and behaviour are enabled 
and constrained by systems they participate in, and by which individuals contribute 
to change in those systems;

• Understanding which behavioural models and frameworks to apply where and when;

• Identifying effective mechanisms for mobilizing individual and collective action for 
sustainable development; and

• Developing novel educational concepts, pedagogical approaches and tools for 
preparing professionals and the future generation to understand and deal with the 
complex global challenges.

https://council.science/science-funding/
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REFORMING SCIENCE SYSTEMS

Building on the inputs received from the global call and the literature review, this section 
outlines five broad areas with specific reform actions required for science systems, including 
science funding, to become more effective in supporting societal transformations towards 
sustainability. The identified areas include: 

• Strengthening the directionality of science, strategic collaboration and governance;

• Changing the practice of science through new incentives and awards;

• Boosting research capacity in the Global South;

• Advancing Open Science globally; and 

• Strengthening trust in science and relevance for policy. 

Strengthening the directionality of science, strategic collaboration 
and governance

Pursue better coordination and strategic prioritization

The global landscape of actors working on the Sustainable Development Goals (SDGs) is 
continuously growing. While there is a great value in diversity, increasing fragmentation 
and complexity undermines the effectiveness of different efforts and threatens the 
attainment of the SDGs. A more coordinated and strategic approach to science and science 
funding is required to ensure that all efforts are connected and collectively contribute to 
addressing specific global challenges. An overview is needed of existing data, knowledge, 
capacities, skills, critical gaps, research priorities and key actors involved in SDG-related 
research and implementation. On possible approach is to develop a globally curated online 
collaborative platform where scientists, research institutions and science funders as well 
as non-academic stakeholders working on SDGs can tag their competences, interests, 
insights, projects and scientific work. The platform would help identify partners working 
on similar topics, facilitate synergies, minimize fragmentation and duplication and match 
existing knowledge with unsolved problems.

The United Nations Global Sustainable Development Report (UN GSDR, 2019) also 
calls for a globally coordinated knowledge platform that enables collection, aggregation, 
synthesis and public sharing of the rapidly growing but fragmented body of knowledge on 
sustainable development from scientific and non-scientific sources, including practical 
and indigenous knowledge.

https://council.science/science-funding/
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Make science governance more democratic, open, transparent and accountable

Science policy-makers, funding agencies and researchers need to adopt the 2030 Agenda 
for Sustainable Development as a shared compass to increase the relevance and benefits 
of science and technology for the global community (UN GSDR, 2019). However, as the 
SDGs are diverse and often conflicting, the prioritization and pursuit of sustainability 
goals is fundamentally a political (not technical) matter. Social choices between alternative 
directions for science and development require participation and accountability.

Leading agencies in the governance of science should actively resist current technocratic 
tendencies and energetically assert the necessity for democratic oversight of the 
directions taken by research. The governance of science for sustainability should be 
explicitly problem-focused, giving balanced attention to a diversity of alternative possible 
responses. It needs to better acknowledge uncertainties and make space for divergent 
perspectives and contextual conditions. 

There is a corresponding need for transparent, accountable and participatory methods 
to prioritize research funding, both across different areas of science and within specific 
fields. Science governance institutions and practices should become more democratic, 
open, transparent and accountable. Science funders need to scientifically assess how 
their grant-making practices are affecting the prioritization and directionality of science. 
Something akin to this is being undertaken under the Research on Research Institute 
supported by the Wellcome Trust.

Align science funding more closely with societal and environmental needs

Since its adoption, the 2030 Agenda has mobilized the global scientific community to 
produce relevant knowledge. However, only 10% of global research output relates to the 
SDGs (Wastl et al., 2020) and sustainability science still remains a limited field in the 
broader scientific landscape (UN GSDR, 2019). Furthermore, while the SDGs are starting 
to influence science funders’ priorities, most research funding still prioritizes national 
scientific efforts that generate economic benefits over international collaboration to 
achieve societal and environmental benefits.

Given the scale and urgency of the global sustainability challenges, sustainability science 
should be scaled up significantly (UN GSDR, 2019). To this end, a stronger alignment 
of research funding priorities with the societal and environmental needs outlined in the 
SDGs is key. National and international science funding systems need to map their own 
activities more closely to sustainability measures, for example by explicitly tying research 
funding programmes and research evaluation criteria to the SDGs.

https://council.science/science-funding/
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Strengthen the directionality of science and support large-scale mission-
oriented research

Dedicated research funding streams for specific global challenges, with a common agenda 
and sharing of capacity, should be created with support from both the Global North and 
Global South. Funding should be directed to a set of large, focused projects that bring 
together international inter- and transdisciplinary research consortia and centres to 
address specific challenges in different contexts. These projects should not only focus on 
identifying technological solutions, but should aim to stimulate social transformation. 
Open data sharing, regular exchange of findings and re-adjustment of research priorities 
based on intermediate findings should be key elements of these projects. Under these 
large umbrella projects, more focused smaller research projects could also be supported. 
The European Council for Nuclear Research (CERN) and the Access to COVID-19 Tools 
Accelerator fund created to enable simultaneous research on vaccines for COVID-19 are 
examples of how it can be done. 

Enhance collaboration between science funders 

To accelerate the impact of science will require enhanced collaboration between national 
science funders, foundations, the private sector and donors. The COVID-19 pandemic has 
demonstrated that such collaboration is critical and possible. Science funders, however, 
need to overcome divergent institutional interests, better coordinate their efforts in 
working towards common goals and move to more synergistic approaches. To achieve 
this, more transparency from science funders will be required – in data sharing, funding 
calls, research assessments and policies, etc. Collaborative international funding schemes 
with equal funding procedures for all partners would facilitate global research on SDGs 
better than multiple national funding arrangements. Developing tailored collaborative 
funding mechanisms with more flexible governance arrangements that build on partners’ 
strengths and take into account operational differences will be key.

https://council.science/science-funding/
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Changing the practice of science through new incentives and awards 

Make science systems more inclusive and equitable, facilitating a wider 
range of voices, institutions, types of knowledge and ways of learning

Scientific knowledge is produced by disciplinary experts in dominant ways of knowing, 
rather than through more comprehensive or complex understandings. As a result, 
knowledge production and use often lacks systemic thinking and is dominated by linear 
and fragmented understandings of reality (Fazey et al., 2020).

Knowledge exists in many shapes and forms and comes from many different societal 
actors, yet the very use of the word science to refer to all scholarship tends to exclude 
marginalized perspectives, indigenous knowledge and stakeholders without scientific 
training. This slows the emergence of new thinking and acting, and furthers the disconnect 
between research and real-world issues.

Dominant scientific traditions must become more prepared to question their categories, 
languages and assumptions, and be more open to dialogue and collaboration with diverse 
knowledge cultures. Achieving a more cohesive society that is able to address complex 
challenges requires far greater efforts to acknowledge and include the many ways in 
which knowledge is produced. Science systems need to become much more collaborative 
and inclusive of different forms of knowledge.

Engage with indigenous knowledge

Indigenous knowledge builds on the long-term understanding and practice of socio-
ecological systems maintained by societies around the world. Engagement with 
indigenous people, who have a diversity of know-how and cultures, for new collaborations 
along the chain of knowledge production is needed to co-produce informed policy, 
improved evidence and implementation of the 2030 Agenda. Indigenous knowledge on 
megatrends such as biodiversity, climate change adaptation and land conservation should 
be documented. However, strong respect and ethics are crucial throughout the process. 
Harnessing and securing indigenous knowledge must be undertaken with regards to 
intellectual property rights, which belong to indigenous people (UN GSDR, 2019).

https://council.science/science-funding/
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Transcend science nationalism, particularly for issues of international 
importance

Currently research on the SDGs has a profile of around 80% domestic collaboration, 15% 
bilateral and 5% multilateral (Digital science, 2020). In the face of shared challenges, 
which are too complex and global in nature to be addressed by one country alone, there is 
a critical need to increase opportunities for international research collaboration.

Promote transdisciplinary research

For science to have a positive impact it needs to better connect with a range of societal 
actors, especially those who stand to be most impacted, and meaningfully integrate their 
needs and perspectives into the research process. Transdisciplinary research provides 
tools to achieve this. It not only stimulates closer cross-sectoral collaboration and better 
mutual understanding of divergent interests, but increases the ownership of results by 
different stakeholders. It also improves the ability to ask better scientific questions, and 
changes the paradigm of how scientists pursue science to include a solutions orientation. 
Through long-term partnerships, transdisciplinary research helps to create societal 
resilience to the shocks of “wicked” problems and contributes to increased support for 
science among the public at large.

Knowledge co-production, however, is not without costs, and these can represent a 
significant burden for participants. Novel methods are needed to help reduce costs 
and ensure effectiveness of and satisfaction with co-design and co-production. Overall, 
there is a need to become much savvier about how science partners with societal actors. 
The relations between societal actors and science will vary dramatically across issues, 
scales and contexts. A blanket approach promoting inclusion of all actors at the same 
time may be a recipe for stalemate. Therefore, a wider range of partnership possibilities 
should be considered, grounded in how these work in the real world rather than idealized 
prescriptions, for real progress in building partnerships between science and societal 
actors.

https://council.science/science-funding/
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Facilitate long-term science-policy-society collaborations

Governments at every level should institutionalize science-policy-society alliances 
focused on co-designing, implementing and monitoring context-specific pathways 
to sustainable development. Actors from science, policy, the private sector and civil 
society must fundamentally rethink their partnerships and create experimental spaces 
for collaboration on transformation pathways – collaboration in which scientists and 
societal actors at different levels innovate sustainable solutions and develop, test and 
practice new routines in everyday life and business. Building effective collaboration with 
research capacities in the private sector will be critical to resolving many complex social 
and environmental problems.

Science-policy cooperation in particular needs to be intensified at the level of individual 
research projects and institutions to enable SDG implementation. This calls for a deeper 
understanding of science-policy interface processes. Strengthening the policy-science 
interface and enhancing policy coherence for sustainable development will also require 
a restructuring of national policy architectures. Engaging scientific representatives in 
national bodies for SDG implementation on a more formal and permanent basis is an 
important step towards strengthening the policy-science interface for the sustainability 
transformation.

Support interdisciplinary research through experimental and/or high-risk, 
high-reward projects

Such projects give researchers from different disciplinary backgrounds the opportunity 
to build long-term relationships and explore novel modes of collaborative research. 
The critical challenge is to understand how to facilitate effective and fruitful knowledge 
exchange between diverse disciplines, without diluting the capacity of each to effectively 
focus on their own part of the problem.
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Stimulate a step-change in the role and support given to the arts, humanities 
and social sciences within inter- and transdisciplinary research

A primary focus should be on society: its mechanisms, dynamics, worldviews, values, and 
the instruments that help people shape people, rather than people shaping the biophysical 
world directly. In that respect, the inclusion of the arts, humanities and social sciences 
along with societal actors is paramount to maximize the relevance, legitimacy and uptake 
of research results that will lead to achievement of the SDGs. There is a need to better 
integrate insights, theory, knowledge on human behaviour, social relations, institutions 
and politics to inform and help shape society’s response to the SDG challenges. The 
importance of the arts, humanities and social sciences should not only be recognized at 
the individual and project level; there is also a need for a complete overhaul of research 
funding and evaluation systems at the national and international level to enable the 
meaningful integration of these domains into sustainability research from the outset, and 
not as an afterthought.

Furthermore, the share of research funding going towards the social sciences needs to 
increase substantially. For research on issues related to climate change, for example, 
the natural and technical sciences received 770% more funding than the social sciences 
between 1990 and 2018 (Overland and Sovacool, 2020). Such patterns are highly likely to 
be replicated in other areas of sustainable development research.

Mobilize and improve the use of existent knowledge

There are large bodies of academic, local and traditional knowledge that remain un-
mobilized and under-used. The translation of existing knowledge into effective measures 
for change remains a critical gap. Science funding should not only support knowledge 
production, but also provide incentives for researchers to engage with policy and practice 
in order to promote the use of research evidence to inform choices and generate positive 
impacts. Implementation science also requires more attention within science systems 
as it explores methods and strategies to promote the uptake of effective interventions 
into practices, programmes and policies. Furthermore, large areas of existing knowledge 
should be systematically collected and synthesized in international and regional scientific 
assessments to build consensus on key issues and to explore new potential areas of 
application.
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Redefine “excellence” and initiate new methods to evaluate research

Evaluation should break the grip of global rankings and leagues and the dominance of 
journal-level metrics like impact factor, in order to recognize, reward and value research 
that is engaged, solution-oriented and positioned for use. Funding systems need to 
move from an output paradigm to outcomes and impact evaluation. To really benefit 
sustainable development, a scientific publication should be the first step rather than the 
final product. Traditional science often stops with the publication because there is little 
funding available for other deliverables and/or translational science. Funding agencies 
should consider how to increasingly reward proposals that include deliverables beyond 
scientific publications and that take the scientific outcomes further.

Evaluation and review systems for funding research should also evolve to ensure that 
science is better connected with society. New evaluative criteria are required to support 
inter- and transdisciplinarity, including with the arts, humanities and social sciences. 
Similarly, new evaluative criteria are required to support contributions from indigenous 
knowledge and citizen science. These evaluation criteria should reflect social and 
environmental benefits of research, as well as the complexity and long-term challenges 
(rather than quick fixes) that substantive sustainability transformations imply. Effective 
ex ante and ex post evaluations should be conducted to assess the impact of research 
projects. For that, clearer guidelines should be developed for funding councils and 
universities to evaluate inter- and transdisciplinary research. Research Quality Plus is 
one example used to evaluate research for development.

Academic systems should also reward inter- and transdisciplinary co-creation of 
actionable knowledge and provide opportunities for long-term career development of 
inter- and transdisciplinary scholars, especially for early career scientists. Currently such 
opportunities are rare.

Establish transdisciplinary reference groups to assess research proposals

These reference groups include relevant disciplines for each project and also experts on 
transdisciplinarity who can help make the connections between the different approaches. 
Experts, including beyond academia, who have successful experiences in conducting 
transdisciplinary solution-oriented research could provide the leadership in reviewing 
proposals and manuscripts.
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Shift from short-term project-based to long-term funding

Real progress and impact require consistent and long-term funding with an institutional 
and funder understanding that the outcomes may be “non-traditional”. Too much time 
is spent building research groups, creating fundamental trust and reciprocal working 
relationships, which are disbanded once funding stops. A longer-term funding system 
would enable research to build on existing partnerships. Therefore, long-term funding 
and support should be provided for research teams and institutions that are addressing 
wicked and complex problems. These teams should be drawn from various disciplines, 
including the arts, humanities and social sciences, and engage a range of relevant societal 
actors in the research process. To this end, research funding calls should have an explicit 
emphasis on social impacts of research and on inter- and transdisciplinarity, and should 
provide incentives for societal engagement and the promotion of evidence use, not simply 
its production. The development of these calls should also benefit from the input of the 
policy-makers whose responsibility it is to craft programmes that will use the knowledge 
that researchers create.

Prepare science systems to deal with future crises

The agility, quality and relevance of science need to be improved to deal with future crises. 
This can be supported by adapting funding regulations and mechanisms to deal with 
emergencies, promoting a systemic approach and providing incentives to redirect research. 
Publication needs to be sped up, both by ensuring quality control of pre-prints and incentivizing 
the publication of interim products of research. Mobilizing private sector science and technology 
platforms can also help science systems combat crises more effectively.

Build necessary capacities and skills

Being capable of working with complexity, values and diverse interests will be essential to 
dealing with contemporary wicked challenges. To this end, inter- and transdisciplinarity 
should be integrated into education and training of researchers at all levels (undergraduate, 
graduate and postdoctoral). Building science communication, facilitation and negotiation 
skills should also be considered as part of undergraduate and postgraduate studies. 
This will prepare scientists to act as knowledge brokers and to lead engagement with 
different stakeholders, bridging the divide between science, policy and society. Training 
in managing inter- and transdisciplinary research projects should also be offered. 

Tackling complex problems will require strengthened systems thinking capacities globally. 
There is also a need to develop a greater foresight and predictive capacity, especially on 
near-term timescales (daily to decadal) to make science more relevant to society. This would 
require both scalable community cyberinfrastructure to support near-real-time monitoring 
and forecasting, and education and training in predictive methods. Given the growing role 
of artificial intelligence and machine learning in science, data-driven analytical capacities 
of researchers would also need to be strengthened.
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Boosting research capacity in the Global South, especially in low- 
and middle-income countries

Increase support for scientific research, capacities and infrastructure in the 
Global South

European nations are currently the major producers of research focused on the SDGs, 
with North America, Asia and the Pacific contributing less; while Africa, Latin America 
and the Arab States are smaller participants, even though the SDGs are key concerns 
in these regions (Institute for Scientific Information, 2019). The highly uneven global 
distribution of scientific capacity and knowledge production and access threatens to 
derail the 2030 Agenda. There is need for a major coordinated effort to make all relevant 
scientific knowledge accessible, especially to low- and middle-income countries, and to 
build knowledge societies in the longer term. The least developed countries urgently need 
context-specific knowledge on the SDGs. In this context, long-term sources of funding 
should be secured for higher education and research institutions to build local research 
capacities. Research and training should be particularly strengthened in relation to issues 
focused on sustainability. It is important to ensure that funding support for research 
institutions also entails their capacity to offer science advice to government, in which 
they are able to take account of the local context.  

Enhancing digital infrastructure and improving digital connectivity access and costs in 
the South should be a key focus. Support for research, researchers and institutions should 
include lowering the costs of publishing and data deposition and access.

Increase support for international collaboration led by partners located in 
the South

International research collaborations are critical for countries in the South that have 
limited local capacities. However, many external research collaborations are inequitable, 
driven by external partners with their interests and perspectives. Furthermore, despite 
the growing interest in international research collaboration, few international research 
funding schemes provide opportunities for all countries to participate. Most funding flows 
between institutions in different high-income countries, with some directed for cooperation 
with African partners. Most national research funders support primarily scientists from 
their countries. Funding calls are often poorly publicized in the South, and rarely allow 
researchers from low- and middle-income countries to act as primary researchers. These 
researchers have little time or funding to strategically choose partners or collaborate 
with them. Institutions in the Global South are funded predominantly for data collection 
rather than research project development and implementation. The majority of funding 
for international collaboration is awarded in contexts which reinforce the existing bias in 
research systems and which do not lead to the desired long-term capacity development. 
There is a clear need to create mechanisms ensuring more global cooperation through 
equitable partnerships that enable Southern researchers to participate on a more equal 
basis. Researchers in the South should have a leading role in defining the research agenda. 
Their interests and perspectives should be fully reflected, including in how funding is 
distributed and how academic rewards are structured. Such collaborations should also 
contribute positively to enhancing local research capacities.
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Advancing Open Science Globally 

Promote Open Science for the achievement of the SDGs

Open Science can enhance efficiency, effectiveness and equity in science systems, 
thereby maximizing the public good achieved through investment in scientific efforts 
and infrastructure. Open access to scientific knowledge (including data upon which 
research conclusions are based) can enhance the efficiency of funds and time invested in 
research needed for social progress by enabling scientific efforts to build upon rather than 
duplicate previous work. It can also increase effectiveness by aligning research to issues 
relevant to solving societal problems, and create social buy-in for solutions developed 
through such science. Removal of barriers to participation in the process of science and 
promotion of equity and fairness in science systems is an additional goal of Open Science 
that is directly relevant to the SDGs, along with having implications for the relevance and 
impact of scientific knowledge.

Open Science can additionally be a step towards promoting collaborative approaches 
that are called for by the 2030 Agenda, across geographies and disciplines. The need for 
such concerted efforts and shared progress are becoming increasingly clear in the light of 
current health and environmental emergencies as well as in pursuit of other SDG goals. 
The Open Science concept encompasses several layers and includes open involvement 
in science by a diverse set of stakeholders; open access to scientific data; open access to 
the infrastructures that enable widespread engagement and communication; and open 
access to the record of science (open science publishing). 
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Reform publishing systems to help science better serve the public good

While the number of scientific journals and articles and the quantum of scientific 
knowledge generated have increased, especially with the advent of digital tools and 
platforms, access to this knowledge remains restricted and in the hands of commercial 
publishers (ISC, 2021). This is especially untenable where the research has been funded 
by taxpayers through universities, public science funders and other public institutions. 
The metrics for evaluating scientific work that influence funding decisions are currently 
heavily focused not on scientific merit but indirect indicators such as journal impact 
factors and citations, which creates an undue pressure to publish (and to do so in certain 
journals). This skews incentives and remains a barrier to Open Science.

Monopolistic behaviour on the part of certain publishers; the need for ensuring 
transparent and robust peer review; the development of digital technologies and the 
changes they have brought to scientific publishing; and questions of access to scientific 
knowledge, fairness and equity have all come to bear in an increasing demand to reform 
current publishing systems and move towards Open Science models.

Traditional scientific publishing business models are not conducive to Open Science. 
High paywalls erected by many publishers inhibit access and are highly inefficient in 
ensuring that scientific output is openly accessible in ways that maximize its value to 
science and society. In response to this, several Open Science journals, repositories and 
platforms have been set up to enable greater access to scientific output with different 
levels of openness for producers and consumers of content. This is beneficial to users as 
well as providers of scientific knowledge, who can reach a wider audience and contribute 
to the work of other researchers more easily, including those who may not have access 
or ability to pay high journal fees. Sticky issues including sustainable funding models, 
functional peer review processes and measures to maintain the quality of published work 
in Open Science models continue to be discussed.
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Focus on the critical issues of data and infrastructure in the Open Science puzzle

Robust, transparent and accessible data are likely to be fundamental inputs to any scientific 
progress addressing the SDGs. The collection, sharing and use of various kinds of data 
that are relevant to address sustainability challenges needs to evolve. In an Open Science 
system, scientific data must be accessible for scrutiny and scientists should be positioned 
not as data owners but as data custodians on behalf of the public. This has implications for 
scientific practice at various stages for scientists, funders, science organizations including 
universities, publishers and providers of digital research infrastructure. Structures and 
processes that enable open data collection, curation and access will need to be supported 
and incentivized. For instance, funders and journals could require that science they fund 
or publish is linked to data stored in well-managed open repositories.  

The availability of infrastructure for enabling access to and use of open data for 
scientific investigations across disciplines is fundamental to achieving the SDGs. Lack 
of investment in such infrastructure directs critical resources into data collection which 
is neither transparent nor accessible for re-use. There remain, however, major issues in 
the governance and management of scientific data and data infrastructure to be grappled 
with. Data repositories that are well managed and present data in an accessible and 
transparent way will be essential to the Open Science project. These platforms should be 
characterized by ease of use for both producers and users of data, and be accessible across 
borders and institutions (including to users in low- and middle-income countries). Clear 
guidelines for users and clarity on standards and processes is needed. Capacity building 
will be required to enable successful embedding of Open Science practices, including data 
management, into the conduct of science.

Ensure inclusiveness to generate SDG-relevant science

Open Science creates possibilities for previously excluded groups not only to benefit from 
science, but to participate in its production. This democratization of the scientific process 
will be essential if research efforts are to address the challenges faced by communities 
around the world, including the disadvantaged and vulnerable. Enhanced diversity of 
actors, scientific practices, output and topics along with increased engagement between 
science and society can expand our ways of knowing and understanding the world, 
increase the practical applicability of science, and foster socio-political legitimacy through 
jointly created knowledge. 

The possibilities of engaging different stakeholders in knowledge production could range 
from deliberative processes for public policy development, to community engagement 
in data collection and knowledge production, to citizen science. Large-scale community 
engagement, for example, could be very useful in detailed or widespread data collection 
around key SDG challenges including biodiversity and climate tracking or air and water 
quality. 
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Consider equity as a crucial measure of a healthy Open Science system

Open Science has also gathered support in view of its potential to help increase the access 
and affordability of scientific information and to redress inequalities across geography, 
gender, ethnicity or capacity to pay. However, questions of equity and inclusiveness need 
to be actively considered in developing models, policies and structures for Open Science 
to ensure that the digital divide and difference in context and capacities between high- 
and low-income countries do not exacerbate current inequalities in practice. 

Create an enabling environment, incentives and long-term investments in 
Open Science

Science funders will need to play a key role in promoting Open Science. They will need to 
create an enabling environment and apply the right pressures to push science systems to 
be more open in the productions and dissemination of scientific knowledge. The fact that 
Open Science can enhance the efficiency of science funding and increase the impact of the 
output created through such funding is a strong argument in favour of funders supporting 
these models.

Investments in infrastructure and services required for Open Science (including, but 
not limited to, repositories and platforms providing research products such as data or 
publications) remains an important enabling condition, and must be combined with the 
goal of such infrastructure promoting social over commercial interests. This could include 
support for research towards sustainable funding models for scientific publishing and 
data curation. Investments also need to be made in developing and promoting policies, 
processes and standards aimed at increasing access while maintaining the quality of 
scientific output.

In order to enhance uptake and address equity concerns, funders will also need to support 
capacity building efforts for researchers and institutions, especially in low-income 
countries. Other measures to ensure a level playing field could include efforts to reduce 
the digital divide, promote international cooperation on Open Science and increase 
awareness of Open Science principles and processes.

Along with the above-mentioned enabling conditions, where appropriate, funders can 
also require that scientific knowledge and data produced through their contributions be 
available openly. This will mean that rather than using the traditional metrics for evaluating 
scientific work (such as journal impact factor), funders will need to find alternative means 
of judging scientific merit in order to incentivize Open Science practices. 

These measures will contribute to transforming scientific culture and aligning incentives 
for various actors in science systems to focus efforts on maximizing public good.
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Strengthening trust in science and relevance for policy 

Put far greater emphasis on science education amongst all sections of the 
population and on science communication

Scientific knowledge and its potential applications are often poorly understood by the general 
public. Insufficient understanding and appreciation of science undermines the legitimacy of 
science and restricts its application in policy. All scientists should be expected to engage with 
the public and to see themselves as advocates for science. Scientists need to see the need to 
move well beyond their academic audience and seek to reach as wide an audience as possible. 
Scientists need to change the way in which they present scientific findings. Quality science 
communication that reaches all socio-economic areas across the globe is key. Science needs to 
revolutionize the system it uses for communicating in a way that is accessible to all unfamiliar 
with its methods. Engagement by science and scientists needs to be very broad-based – with 
non-governmental, especially grassroots and youth-led, organizations; work cooperatives; 
start-ups; student associations; and associations of the general public. To ensure research 
findings are widely disseminated in accessible print and electronic media, all funded research 
should make provisions for communication.

Find technical and policy solutions to social media and internet driven 
acceptance of false information and alternative realities

These platforms are driving social division and disconnect from science and rational 
decision making. Scientists and the organizations of science should be supported to 
actively combat misinformation and false science within their domains and disciplines. 
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Increase the number of scientists within government and enhance 
transparency in respect to science advice

Governments are often inadequately informed on science and its relevance to policy. Few 
scientists are located in government, and levels of understanding of science on the part 
of policy-makers and government administrations are often inadequate. While COVID-19 
has seen science and scientists become far more prominent in policy making, there have, 
in many instances, been tensions between scientists offering advice and policy-makers. 
Lack of transparency on the science advice given to government, and on government 
deliberations as to the application of that advice, further undermine trust in science and 
the efficacy of policy adopted. Therefore, it will also be critical to enhance transparency in 
respect to science advice as well government deliberations and treatment of such advice.

Undertake cross-country studies of institutions and practices for policy 
advice, generating principles to be followed that strengthen the linkages 
between science and policy

While there is no one best model, and every country will have its own arrangements for 
science advice to policy, the different approaches need to be studied and lessons learnt about 
the institutional arrangements most conducive to effective evidence-based policy making.
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