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1.  Introduction

Science, technology, and innovation (STI) policy interventions are key to addressing 
the 17 sustainable development goals (SDGs) leading to increased productivity, sus-
tainable growth, and prosperity around the world, and especially in developing regions. 
The SDGs are more tightly and explicitly related to STI solutions than were the millen-
nium development goals (MDGs). An illustration of this is the establishment in 2015 
of the technology facilitation mechanism (TFM), which aims to facilitate technology 
transfer to address the gap between developed and developing countries in STI capacity 
and to coordinate a multistakeholder forum on sustainable development, including 
SDGs. Beyond technology transfer, delivering STI solutions will require the bolstering 
of legislative support, business commitment, coordination with governments and civil 
society organizations of all types, and the strengthening of STI strategies at the country 
level. There is a consensus within the international community that developing strong 
STI capacity at the national level is critical to building thriving economies and societies 
and finding long-​term solutions to national and global problems (UN 2016).

This book has provided insight into actual and potential STI contributions for the 
achievement of SDGs, covering a wide range of STI initiatives across numerous coun-
tries and sectors. It has explored the interconnections between the SDGs and STI ca-
pacity, often with a focus on the implementation of SDG projects. This book has 
emphasized intersectoral collaboration and interdisciplinary approaches to address-
ing the challenges of SDGs across the themes of environment and energy, health, and 
agriculture. The content of the book includes case studies, experiences, and empirical 
analyses, identifying some of the most significant roles that STI solutions can play in 
meeting the socioeconomic and environmental challenges spelled out in the SDG 
targets.

The chapters have covered a broad range of emerging issues and factors influencing 
the development of effective STI policies, and how such policies may contribute to 
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or undermine the achievement of SDGs. In this conclusion we review contributions 
from all of the chapters, drawing out common themes, differences, and key lessons. 
Conclusions are identified for each theme and we finish with a set of recommenda-
tions based on the insights provided in the earlier chapters.

Previous studies indicate the potential role of STI in tackling global challenges 
including poverty, food insecurity, diseases, and climate change, yet in many devel-
oping countries, little attention is paid to harnessing STI in addressing these problems 
(Adenle et al. 2015; UN 2014; World Bank 2008). The global development agenda, in-
cluding MDGs, often underemphasized the potential for STI contributions, resulting 
in impacts that fall short of their potential. Contributors to this underperformance 
have included limited investment in research and development (R&D), poor protec-
tion of intellectual property rights (IPRs), insufficient knowledge infrastructure, lack 
of institutional support for development and diffusion of STI solutions, and lack of 
adequate regulatory instruments that could create incentives for investment in STI 
solutions. The experiences and evidence presented in this book illustrate how a failure 
to provide the institutions and resources needed to build STI capacity, and a failure 
of key actors to engage synergistically, can be serious impediments to development.

Prior to this book, there had been relatively little interdisciplinary writing about 
STI and the SDGs. The interdisciplinary approach used here has cast light on a 
number of questions, including: How can STI capacity be enhanced and harnessed at 
the national level to meet specific SDG targets? What can be done to improve inter-
national STI frameworks that can enhance the implementation of SDGs? How can we 
reliably test new ideas for harnessing STI to deliver SDGs?

The aims of this book are to examine the roles that STI can play in contributing to 
the SDGs, to understand factors aiding or impeding successful application of STI, 
taking into account the interlinkages among SDGs, and to investigate the interaction 
of STI and SDGs in a broad variety of settings and geographies.

2.  Key Messages

Theme I of the book (environment and energy) offers the following set of findings to 
assist with achieving SDGs: 1) With respect to the four chapters on energy, renewable 
technologies present strong opportunities for inclusive social and economic devel-
opment and can also contribute to addressing environmental problems, particularly 
those related to climate change and the implementation of the 2015 Paris Agreement; 
2) Chapters 3 to 6, which focus on solar energy, laid out numerous conclusions that 
have emerged from research over the last 15 years, emphasizing specific sociolog-
ical and governance conditions that slow the pace of diffusion, thereby inhibiting 
effective responses to climate change (SDG13) and biodiversity loss (SDG15). Solar 
energy is a gateway not only to increased human development, but also to signifi-
cant changes in the current system of production and consumption across different 
sectors and industries, offering a sustainable development path based on a system 
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of green innovation; 3) environment and energy outcomes can benefit from policy 
measures that target low-​carbon innovation and market-​development mechanisms 
while supporting national STI capacity building (e.g., research institutes, universities, 
R&D investment, and IPR systems); and 4) assessment tools such as input-​output 
analysis (IOA) and life-​cycle assessment (LCA) enable comparisons of different ways 
to achieve similar goals in environmental terms so that less harmful solutions can be 
identified and selected.

With respect to barriers to energy development, chapter  3 (Timilsima and 
Shah) highlights a wide range of problems facing the renewable energy sector, 
characterized by the presence of market, capacity, and regulatory barriers in the 
developing world. The authors make the case that these barriers must be over-
come so that SDG7 and other relevant SDGs can benefit from the advantages of 
renewable energy technologies. Chapter 4 (Adenle) underscores the need to de-
velop robust renewable energy policy that encourages investment in R&D for solar 
energy programs in view of limited institutional capacity across African countries. 
Overcoming barriers that limit the abilities of developing countries to introduce 
renewable energy technologies successfully enables participation in competitive 
market-​based economies.

As described in chapter 5 (Schmidt et  al.), regulatory challenges in Cambodia, 
Laos, and Indonesia remain important problems limiting the design, installation, 
and operation of renewable-​energy micro-​grids, which could undermine achieve-
ments within SDG7. Similarly, chapter 6 (Kemp et al.) contrasts the enormous growth 
of installed solar capacity in India based on auctions and other market-​oriented 
approaches with China’s reliance on the governance role of state institutions and pro-
grams for successfully harnessing STI to meet SDG7.

With respect to the environmental aspects of Theme 1, environment and energy, 
we report findings at the human/​environment interface based on policies and pro-
grams in the natural environment (chapters 2 and 7) and on tools and technologies 
in the built environment (chapters 8 to 10). As with renewable energy, the environ-
mental policy themes reflect that national and international level policies can be ef-
fective, but they require significant supporting resources.

Chapter 2 (Stevens) examines a target of SDG15 to halt biodiversity loss. By exam-
ining the role of innovation in biodiversity conservation, the author finds that the 
management pathway developed through the use of action plans advanced under 
the Convention on Biological Diversity can be used effectively at the international 
level but depends on a great deal of planning and coordination now and to the SDG 
deadline of 2030. Chapter 7 (Machado and Young) scrutinize the R&D needed for 
environmental conservation and sustainable use of natural resources in Brazil, but 
rather than placing as much attention on the interplay of institutions as Stevens did, 
the chapter investigates the financial resources available to meet the country’s SDGs; 
a large shortfall is found by 2030. This leads the authors to discuss improvements 
needed for STI funding policy and to consider making SDG targets mandatory for 
determining resource allocation.



550  Conclusion

Chapter 8 (Chertow et al.) introduces several tools and strategies from the field of 
industrial ecology for determining how SDG-​related activities and technologies can 
be assessed to determine their environmental and social performance. The authors 
report how these tools can identify trade-​offs of different alternatives such as impacts 
of public transport versus private vehicles applicable to SDG9 on cities or where in a 
food supply chain the highest amounts of food waste are generated useful for SDG2 
on hunger.

Delving further into technology, the case of automated vehicles discussed in 
chapter 9 (Wang and Oster) revolves around the call in SDG12 to make cities inclu-
sive, safe, resilient, and sustainable. The authors show, for example, how providing 
low-​speed driverless shuttles for city residents can increase safety and inclusivity by 
coordinating with public mass transit rather than competing with it. But of course 
technology also has its limits, which can lessen the impact of SDGs through rebound 
effects described in chapter  10 (Font Vivanco and Makov). The irony of rebound 
effects is that an environmentally sound technology may encourage consumers to use 
more of a given product than when the same function was fulfilled by the product 
when it had less desirable characteristics. The authors find, therefore, that rebound 
effects can easily serve as hidden barriers for achieving SDGs by offsetting some of 
the positive effects.

Theme II (health) describes scientific advances and the role of innovative tech-
nologies in addressing global health problems. Here, the authors emphasize the fol-
lowing key points toward achieving SDG3 (healthy lives) and other relevant SDGs: 1) 
harnessing STI is critical for the delivery of effective and low-​cost health technol-
ogies; 2) removing regulatory barriers (including the logjam around international 
property rights) can facilitate access to vaccines against emerging and neglected 
infectious diseases in low-​income regions; 3)  increased availability, affordability, 
accessibility, and acceptability of anti-​malaria drug development can facilitate pro-
duction, diffusion, and deployment of new drugs in affected regions; 4)  deploy-
ment of analytical tools such as development-​focused health technology assessment 
(HTA) can help decision-​makers to prioritize and make new health technologies and 
innovations more accessible both in developing and developed countries; 5) recent 
progress of digital health can be important in improving the quality of healthcare; 
6) support for long-​term transformations of urban sanitation services is important 
in low-​ and middle-​income countries (LMICs) to reach the health-​related SDGs; and 
7) health innovations needed to deliver SDGs should be pursued in responsible and 
responsive ways.

The chapters in the health theme describe how STI are conceptualized in the SDGs 
to ensure healthy lives and to promote well-​being for all (SDG3), and also how they 
are assumed to tackle health inequalities (SDG10) and to assure availability of water 
and sanitation (SDG6) (e.g., chapters 11, 13, 15, 16, and 17). By exploring cases in the 
field of vaccine innovations, anti-​malarial drug developments, point-​of-​care diag-
nostics, cookstoves, urban sanitation projects, and animal-​source foods, these chap-
ters show that global health issues should be defined as multidimensional, multiactor 
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problems. In contrast to the MDGs, the SDGs entail a global and equitable approach 
to these global health issues.

Chapter 11 (Possas et al.) shows that a number of the SDGs are related to vaccina-
tion problems. They elaborate on the specific technological and regulatory gaps in 
developing countries that inhibit the delivery of health-​related SDGs, such as lim-
ited commercial interest in neglected diseases and limited access to patented vac-
cines. Adequate STI governance strategies can overcome many of these challenges 
and increase access to essential medicines and vaccines. An example is the Decade of 
Vaccines initiative, described in chapter 11. Vaccines developed by novel STI strate-
gies require adaptations at a systems level, such as accompanying immunization serv-
ices to reach the poorest areas with mobile units and adequate capacity-​building and 
infrastructure.

Chapter 13 (de Haan and Moors) shows the importance of using an availability, af-
fordability, accessibility, and acceptability framework to analyze the development and 
diffusion of anti-​malarial medicines in light of the SDG goals, particularly the SDG3 
targets. This chapter shows that the malaria burden in LMICs has been strongly 
reduced due to improved access to effective interventions for malaria prevention, di-
agnosis, and treatment. According to the authors, resistance to artemisinin and as-
sociated drugs has developed and is currently spreading. Therefore, innovative R&D 
approaches are required to restore anti-​malarial efficacy and to circumvent the spread 
of resistance to other areas, which could have a huge public-​health impact.

Chapter  14 (Poon et  al.) shows the interesting relationship between emerging 
digitalization in health and its relation to various SDGs. The authors use a four-​
dimensional perspective, zooming in on translation, education, transformation, and 
technology to examine the progress of digital health in China and its potential to im-
prove the quality and delivery of healthcare to enhance health at all ages (SDG3) and 
the way health information is shared through new value chains in the health system. 
Part of the authors’ emphasis is that digital health literacy and expansion of comple-
mentary skills among health professionals and patients will become more important 
to ensure inclusive and equitable quality education and to promote lifelong learning, 
thereby contributing to the achievement of targets for SDG4 (equitable quality edu-
cation). Additionally, transforming health service supply in LMICs through digital 
technology will enable better access to services, including in rural areas, which often 
have poorer access than do urban areas. Also, progress in digital health can also re-
duce inequality, thereby contributing to SDG10 targets.

Chapter 16 (van Welie and Truffer) shows the potential of STI to address urban 
sanitation problems, an important issue as progress toward the SDG on water and 
sanitation (SDG6) is very slow and problems are especially persistent for cities in the 
Global South. Such a complex problem demands a transformation of urban sanita-
tion services and infrastructure in view of challenges identified by the authors. Some 
of these challenges include limited participation of local communities, lack of ade-
quate public services, and lack of awareness. The authors argue that STI efforts should 
focus on improving alignment among various sanitation-​service regimes in the city 
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through making utility services work better in informal settlements and improving 
collaboration and participation of relevant stakeholders to scale on-​site sanitation 
innovations.

Chapter 17 (de Bruyn et al.) focuses on STI to promote the value of animal-​source 
foods for meeting health-​related SDGs in resource-​poor regions and other settings. 
A holistic approach is needed, targeting stakeholder engagement for promotion of 
animal-​source foods to meet health-​related SDGs. According to these authors, the 
use of mobile technologies, for example, can support important information for live-
stock production. The authors also mention that gender-​sensitive and culturally sen-
sitive communication (incorporating traditional beliefs) can encourage participation 
in nutrition programs in resource-​poor settings. These insights may contribute to 
achievement of SDG3 targets.

Chapter 12 (Bouttell et al.) gives an overview of the role of development-​focused 
HTA to achieve the health-​related SDGs. LMICs are now beginning to develop 
HTA and apply it in their healthcare decision-​making. This chapter shows how a 
development-​focused HTA analysis of low-​cost point-​of-​care diagnostics can po-
tentially improve the return on investment in new technologies by improving the 
efficiency of research prioritization and development processes while ensuring that 
the needs of vulnerable populations are met. Furthermore, chapter 15 (Engel et al.) 
shows that taking a responsible and responsive lens on STI is very important for in-
clusive SDG policies taking a multiactor perspective of different stakeholder settings 
involved, and their perceptions and needs.

The point-​of-​care approach highlighted in chapters 12 and 15 underscores the im-
portance of frugal innovation that can provide access to affordable and cost-​effective 
diagnosis and treatment for low-​income and poor populations. Frugal innovation 
is increasingly seen as a potential solution to overcome challenges such as access 
to water, sanitation, and energy security for those who live in resource-​constrained 
communities around the world. In chapter 16, van Welie and Truffer mention that a 
pro-​poor initiative for on-​site sanitation services has been developed by social enter-
prises in Kenya to address sanitation problems. This is consistent with ideas laid out 
by Adenle in chapter 4 (Theme I) that government policy should support R&D efforts 
that support production and redesign of solar products, thereby making services and 
systems more affordable for the rural poor in Africa. With these measures being put 
in place, a targeted policy approach to support frugal innovation can help deliver 
some SDG targets around the world.

Taken together, the chapters in this theme highlight that health and STI policy-
makers should demand SDG-​inclusive innovative health technologies. National STI 
policy should focus on responsible health technology development in context and 
should create STIs that are responsive and flexible for a range of situations. Rather 
than relying on health technology transfer from developed to developing countries, 
however, the SDGs require us to go deeper as described in this theme. More holistic 
approaches, given the high potential for unintended consequences, also address the 
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impacts of STI with respect to reducing injustice and inequality and increasing health 
and well-​being on a global basis.

Key messages emerging from Theme III (agriculture) include the following: 1) agri-
cultural R&D is critical to ensure a flow of new technologies and innovations that allow 
farmers and others in agricultural supply chains to address SDGs; 2) there are concerns 
about the concentration into a few hands of intellectual property rights for the seeds 
of improved agricultural crop varieties, raising the risk of monopolistic pricing strat-
egies; 3) sophisticated packages of technologies and practices designed and promoted 
to farmers can help advance SDGs, provided that the packages are well designed to 
meet farmers local needs and to fit with their context and challenges; 4) there is an 
increasing need for R&D to strengthen the emphasis on sustainability, not just produc-
tivity, when addressing the needs for farmers in developing countries; 5) well-​designed 
agricultural innovations and technologies can contribute simultaneously to multiple 
SDGs, commonly including SDG1 (end poverty), SDG2 (end hunger), SDG8 (eco-
nomic growth, employment, and decent work), and SDG13 (combat climate change) 
and sometimes others; 6) policy settings regulating technologies in developing coun-
tries should reflect needs and risks in those countries rather than in developed coun-
tries; 7)  effective systems for agricultural extension (including awareness-​raising 
measures and technical support) are needed to accelerate the spread of improved agri-
cultural practices and technologies in developing countries; and 8) leverage points for 
delivery of SDGs may be along the food supply chain, rather than on farms.

Agricultural extension is one approach to scaling up the adoption of agricul-
tural innovations that could contribute to delivery of SDGs. Others include farmer 
field schools, innovation platforms, subsidies, taxes, and marketing. Chapter  25 
(Wigboldus et al.) focuses on the issue of scaling up, identifying it as a key issue for 
policymakers and development agencies to address. They provide a framework for 
thinking about and planning the scaling process, encompassing four key issues, in 
brief:  the consequences of scaling, both societal needs and societal concerns, the 
needs for analysis and collaboration, and reflexive and adaptive management. These 
elements can contribute to defining a theory of scaling that the authors propose 
should form part of any theory of change. The approach provided in this chapter is 
relevant across all agricultural development issues.

Several chapters focus on particular agricultural technologies, practices, or pack-
ages. Chapter 18 (Harpankar) explored a range of technologies related to the nitrogen 
fertility of crops, and discussed their potential to contribute to various SDGs. A par-
ticular challenge with nitrogen fertility is providing sufficient nitrogen to achieve 
high crop yields (supporting SDGs 1, 2, and 8) while avoiding nitrogen pollution in 
water bodies (affecting SDG6 and SDG14). The technological options range from tra-
ditional (legume rotations) to high-​tech (biotechnology) and all are seen as having 
potential. However, the barriers facing smallholder farmers in developing countries 
when considering adoption of these practices are substantial, including issues of af-
fordability, technical expertise, infrastructure, and market access.
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Chapter 19 (Rola-​Rubzen et al.) and chapter 21 (Mwongera et al.) both dealt with 
complex packages of agricultural practices and technologies in developing counties. 
Both considered developing regions where traditional agricultural practices with low 
productivity are still widely used. Both packages are intended to contribute to the 
resilience of farmers, particularly in the face of climate change. Rola-​Robzen et al. 
emphasized the importance of using effective strategies for agricultural extension, 
awareness raising, capacity-​building, and technical advice. Mwongera et al. priori-
tized various practices in different agricultural regions based on farmers’ prefer-
ences, and found that the top priorities contributed to food security and livelihoods. 
Understanding farmers’ preferences and needs is an important element of designing 
effective approaches to agricultural extension.

The important role of policy and governance is highlighted in several chapters in 
the agriculture section. Adenle et al. (in chapter 20) observes that policy constraints 
on the use of genetically modified organisms (GMOs) or genetic modification (GM) 
technology in various developing countries are inhibiting the achievement of various 
SDGs. They question the application of a highly risk-​averse policy approach, similar 
to that applied in Europe, in countries where the cost in lost development opportuni-
ties is much higher than in the wealthy countries of Europe. Wedig (in chapter 23) is 
also concerned with existing policy and governance settings, this time in the context 
of small-​scale fishers on Lake Victoria in Africa. Lake Victoria supports large num-
bers of small-​scale fishers, as well as larger commercial fishing companies. Wedig 
argues that existing governance favors the larger companies, with potential negative 
consequences for SDG1 (end poverty), SDG2 (end hunger), and SDG14 (sustainable 
marine resources). She argues for a new transformation governance based on a three-​
fold structure:  increasing eco-​efficiency, redistributing access to natural resources, 
and recognizing eco-​sufficiency as a guiding principle.

Chapter  22 (Flocco) examined the soybean production complex in Brazil, 
exploring various ways to make the system contribute better toward various SDGs. 
STI are central to many of the approaches discussed, including contributions from 
the private sector. Reinforcing the message of Adenle et al. in chapter 20, genetically 
modified crops have played major roles in advancing the development of Brazilian 
agriculture, including making it more sustainable through reductions in use of pes-
ticides and use of less toxic herbicides. Flocco notes that there have been concerns 
about GM technology in Brazil too, although they tend to be more about monopoly 
power and mono-​cropping rather than unsubstantiated concerns about food safety.

As in other sectors, there can be trade-​offs between SDGs in agriculture. An ex-
ample is that the success of GM soybeans in Brazil led to pressure for deforestation to 
increase the area of land used for soybean production (chapter 22). An interesting in-
itiative to counter this was the Soy Moratorium, which substantially reduced clearing, 
in part by facilitating market access for soybeans not associated with deforestation (or 
slave labor or threats to indigenous lands).

Flocco also highlighted that there are many stakeholders of many different 
types who impinge on the performance and impacts of an agricultural production 
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complex. For Brazilian soybeans she identified farmers, local communities, private 
sector, commerce, transport, trading institutions, banks and financing institutions, 
producer’s associations and commercial chambers, government, certifying institu-
tions, multistakeholder dialogue tables, nongovernmental organizations, academic 
and research institutions, and consumers. This highlights the importance of a broad-​
based multipronged approach to the delivery of SDGs, rather than a narrow focus on 
one group. STI has contributions to make in all parts of this complex system.

Finally, Dentoni et al. (chapter 24) present value network analysis (VNA) as a diag-
nostic tool for analyzing business models that are being reorganized. They illustrate 
its application to the agricultural commodity exchange (ACE) in Malawi, a business 
model with complex objectives:  to increase value-​chain efficiency while fostering 
food security and reducing rural poverty and marginalization. In this case study, the 
approach helps to identify options for building cross-​sector partnerships and coordi-
nating actions (including STI actions) to tackle relevant SDG targets.

3.  The Importance of Systems Approaches

Just as the SDGs have evolved to be cross-​cutting and interdisciplinary, STI proposals, 
too, are seen in many of the chapters to have embraced a broader, systems approach. 
We believe that this perspective can facilitate implementation of the 2030 Agenda, in-
cluding the SDGs. An example from each theme illustrates this point.

In the environment and energy theme, chapter 9 on automated vehicles analyzes 
this new technology from the perspective of being embedded in a pre-​existing city. As 
game-​changing as the technology appears to be, the importance of numerous other 
social, political, and infrastructural considerations are critical aspects of whether this 
is a viable solution for meeting SDGs and how these issues affect the overall adoption 
timeline for this innovation.

From the health theme, chapter 16 presents a systemic perspective on the global 
sanitation challenge. This chapter highlights the potential of STI to solve urban san-
itation challenges, which are serious and persistent in many cities of LMICs. Using a 
sociotechnical systems perspective, the authors analyze the interplay between tech-
nologies, infrastructure and associated actor networks, regulations, sanitation pro-
viders, and user practices regarding sanitation. The authors specifically mention that 
various system weaknesses related to actors, networks, and institutions represent sig-
nificant challenges to the implementation of improved sanitation systems. Therefore, 
STI efforts should focus on improving alignment and collaboration with the key 
stakeholders to scale on-​site sanitation innovations to contribute to the achievement 
of SDG6 targets.

Chapter  19, from the agriculture theme, analyzes integrated crop management 
(ICM) in the context of the multifaceted constraints faced by farmers in Timor Leste. 
ICM is a production system that combines multiple components and delivers to mul-
tiple SDGs. Despite evidence of significant benefits from ICM, evidence shows that 
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adoption of the system by farmers has been partial and biased. One important factor 
is that technical advice and training has been targeted to male farmers; not surpris-
ingly, adoption of the system by female farmers is substantially lower. Another ob-
servation, one that is common in studies of adoption of agricultural innovations, is 
that adoption is more likely on larger farms. This is explicable in terms of the broader 
gains that larger farmers stand to make, and their greater capacity to invest the re-
sources needed to learn about and implement the new innovation. Understanding 
this social, technical, and economic system provides insights into the sorts of initia-
tives needed to deliver development outcomes more effectively and more equitably.

In summary, the benefits of systems approaches are readily apparent. National STI 
policies can help to foster systems and networks that include governments, the pri-
vate sector, community leaders, and international organizations.

4.  Policy Recommendations

Since the SDGs were adopted in 2015, donors have provided billions of dollars for 
various related initiatives, and citizens show increasing awareness of the global goals. 
From a policy perspective, the most pressing issues discussed in this book relate to 
the need to improve the international STI framework and to encourage countries to 
increase their STI capacity so that they can better address sustainable development 
challenges. With higher recognition and visibility of SDGs, intergovernmental or-
ganizations, national governments, and donors (from the public and private sectors, 
charitable organizations, multilateral agencies, and others) can direct more resources 
and attention to solving institutional, market, and political issues that are impeding 
STI progress for sustainable development.
Such an STI approach resonates with the European Union’s increasingly popular 
mission-​oriented approach to policies. Mazzucato (2018) stresses that innovation 
programs should be bold, inspirational, and of wide societal relevance to engage 
the public and attract investment. These programs should be targeted, measurable, 
and time-​bound enough to allow effective monitoring and evaluation. Further, 
Mazzucato argues that missions should be formulated ambitiously (high-​risk but re-
alistically feasible, centered on STI innovation activities) (Mazzucato 2018). In this 
light, we offer the following suggestions and recommendations:

	 1.	 That national STI policies adopt strategies that are market-​driven (where rel-
evant), stimulate socioeconomic growth and well-​being, promote coopera-
tion, and provide protection of property rights but also access by the poor to 
beneficial IP.

	 2.	 That country-​level governments advance national innovation systems spe-
cifically for developing strong STI capacity that can foster sustainable devel-
opment. There are a range of issues to be addressed affecting the capacity of 
STI to contribute to SDGs including: educational curricula; educational and 
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research infrastructure; public funding for R&D; and translation, outreach, 
and extension to deliver the benefits of STI to business and the community.

	 3.	 That broad and equitable community benefits be seen as foundational to STI 
programs and that the governance systems aim to support efficient institu-
tions, strong legal frameworks, transparent decision-​making, and provision 
of incentives, including business incentives, that acknowledge and encourage 
STI for SDGs.

	 4.	 That STI policy foster initiatives designed to deliver frugal innovation—​the 
process of reducing the cost and complexity of a technology to make it more 
accessible. Particularly in developing countries, frugal innovation can stim-
ulate social entrepreneurship, socioeconomic empowerment, and sustainable 
development by addressing food insecurity, energy problems, and health and 
well-​being at the grassroots level.

	 5.	 That STI policy bodies take into account the dimensions of availability, afford-
ability, accessibility, and acceptability when analyzing emerging STI solutions 
to health and sustainability problems.

	 6.	 That R&D around lower cost renewable energy technologies continue to be 
a mainstay of international development, contributing to energy access and 
achievement of inclusive social and economic development. Such R&D can 
be complemented by local training and support designed to increase employ-
ment and human development.

	 7.	 That there be encouragement for digital health STI policies to transform health 
services in LMICs and to increase digital health literacy and skills of health 
professionals and patients. This would help to achieve better access to health 
services, reduce education inequality, and increase lifelong learning, contrib-
uting to universal health, sustainable education, and national equality.

	 8.	 That STI strategies be better contextualized by taking an inclusive multiactor 
perspective into account when considering the pathways to SDGs. This implies 
proactively addressing in STI strategies the specific needs, responsibilities, and 
perceptions of involved stakeholders and the particular settings in which they 
are operating, by applying a sociotechnical systems perspective that enables 
analysis of the interplay between technologies, infrastructures, and their asso-
ciated actor networks, institutions, and user practices.

	 9.	 That the role of development-​focused HTA to achieve the health-​related 
SDGs be emphasized in STI policy, especially among LMICs. These countries 
should further apply this form of HTA in their healthcare decision-​making, as 
it shows the efficiency of research prioritization and development processes, 
while ensuring that the needs of vulnerable populations are met.

	 10.	 That when making decisions about investments in STI initiatives, governments 
and other organizations explicitly consider likely trade-​offs between SDGs, the 
distribution of benefits and costs, and the potential for unintended adverse 
effects. Prior to implementation, each initiative would be carefully assessed so 
that the full range of consequences is identified and evaluated.
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	 11.	 That considering how the desired scale of impact from STI initiatives for deliv-
ering SDG-​related benefits is important. Strategies such as development of a 
theory of scaling can help in this by emphasizing the need for a clear focus on 
scaling, developing perspectives on how scaling occurs, considering how in-
novation characteristics affect scaling, and creating shared perspectives about 
scaling outcomes.

	 12.	 That STI strategies and policies focus on improving coordination, alignment, 
and collaboration with key STI stakeholders to identify challenges impeding 
development of an international STI framework that includes governments 
and businesses. There are technical, legal, trade, and institutional barriers that 
need attention to improve knowledge transfer, leverage of expertise and skills, 
and access to finance, at all stages of R&D programs.

	 13.	 That to guide national investments, and to improve the likelihood of ex-
ternal funding support, STI initiatives be systematically prioritized, broken 
into smaller development packages, and presented to external donors with 
whose targets they align. Honing and clarifying these processes is important 
for building trust, assessing feasibility, establishing goals and timelines, and 
meeting milestones.

	 14.	 That STI policy in pursuit of sustainable agricultural production in developing 
regions address issues such as the balance between productivity and sustain-
ability; the needs, constraints, and knowledge of resource-​poor farmers; ac-
cess to resources, markets, and infrastructure; the exercise of market power 
by input suppliers and output purchasers; effective agricultural extension that 
recognizes local conditions and farmer preferences; and efficient management 
of the supply chain beyond the farm gate.
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