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Chapter 1. Introduction 
 

1.1 Background and Objective 

The 2030 Agenda, unanimously adopted at the United Nations Sustainable Development Summit in 

September 2015, positioned Science, Technology and Innovation (STI) as key means for the 

achievement of the Sustainable Development Goals (SDGs), and launched the UN Technology 

Facilitation Mechanism (TFM). The Annual Multi-Stakeholder Forum for Science, Technology and 

Innovation (STI Forum) has been the main fora for the TFM to discuss topics of common interests to 

Member States and STI stakeholders in the context of the 2030 Agenda (for more backgrounds on the 

TFM and key STI mechanisms, see Annex 1). 

In the Addis Ababa Action Agenda, Member States committed to “adopt science, technology and 

innovation strategies as integral elements of our national sustainable development strategies” (para 

119). In the 2017 STI Forum, participants highlighted that STI roadmaps and action plans are needed 

at the subnational, national and global levels, and should include measures for tracking progress. 

These roadmaps should incorporate processes that require evaluating what is working and not 

working and producing continual revisions that create a real learning environment. 

Science, Technology and Innovation, both technological and non-technological, can lead to economic 

growth by increasing productivity, reducing costs and increasing efficiency. STI also helps address and 

alleviate societal challenges while finding effective ways to tackle environmental challenges. In other 

words, it feeds into the three components of sustainability: economic, environment and social. The 

role of STI in economic and social progress not only requires appropriate infrastructure, resources and 

capabilities to produce new inventions but also the capacity of individuals, communities, and 

companies to apply and absorb them. It is only by understanding and supporting the whole process 

of technological and innovative development, diffusion, and readiness of its final recipients to accept, 

own and implement change that we can strive to achieve sustainable and inclusive growth. 

In the context of the SDGs, TFM’s work on STI has involved four broad deliberations: 

 STI for or as individual Goals/Targets in SDGs. While innovation is the most visible focus of Goal 

9 (build resilient infrastructure, promote inclusive and sustainable industrialization, and foster 

innovation), as reflected in the 2030 Agenda language, STI is formally agreed as a means or ends 

for 12 (out of the 17) Goals, and 26 (out of the 169) Targets1. Addis Ababa Action Agenda (AAAA) 

has more than 20 commitments for STI. More broadly, STI Forum discussions have shown that STI 

can contribute to virtually every single Goal and Target, either directly or indirectly.  

 

 STI for SDGs as a system. Beyond disciplinary or sectoral STI contributions (such as for food, health 

or energy), interdisciplinary approaches and science-policy interfaces have deepened the 

understanding of inter-linkages across multiple SDGs for policymakers to pursue synergies or 

manage trade-offs (such as between economic and social as well as environmental goals). 

Systemic gender disparity in key STI actors in STEM fields, beyond Targets under Goal 5, have been 

recognized as a key issue to be addressed. Traditional knowledge held by indigenous communities 

is also seen as part of important STI contributions to inclusive development. 

 

 International cooperation for STI for SDGs, related to (but not limited to) Goal 17. While 

technology transfer has long been debated at UN deliberations, a broader set of issues needs to 

be examined, to facilitate capacity development and materialize the full potential of STI 

contributions toward the Global Goals, in the context of diverse STI supply and demand conditions 

across developed and developing economies and through market and non-market mechanisms. 

 
1 Not all of these Targets are accompanied by corresponding metrics under the Global Indicator Framework. 

For full list of STI explicitly reflected to 2030 Agenda languages, see the Annex 2. 
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 Emerging risks of STI in achieving the SDGs and leaving no one behind. New and emerging 

technologies, such as artificial intelligence, have raised global concerns around displacing jobs, 

undermining the advantage of most developing countries in unskilled labour and exacerbating 

inequalities within and between countries2. 

STI Forums have enriched the discussions, while the breadth and depth of the inter-related issues 

have presented challenges in identifying practical courses of actions to maximize opportunities and 

mitigate risks. Meanwhile, the reflection on the state of SDGs has made it clear that ‘business as usual’ 

is not an option and added a sense of urgency to deliver on the promises of STI, in reaching the last 

mile, addressing the needs of those being left behind, changing the trajectory and accelerating 

progress. 

In this context, a STI for SDGs Roadmap has been proposed as a useful approach to strengthen country 

ownership and elevate the policy debate on STI for SDGs, inform on the areas of common interests 

among UN Member States, strengthen complementarities of UN system initiatives on STI in a demand-

driven manner, and effectively facilitate relevant national and international efforts. 

The diversity of the stakeholders involved in deliberations so far on STI for SDGs Roadmaps has caused 

the challenge of the ‘tower of babel’ problem, namely the absence of a shared framework and 

language across these different professional communities – scientists, technologists, and innovators 

that are rooted in public, private, academic, and civil society organizations. In response, this 

Guidebook is meant to facilitate the development of STI for SDGs Roadmaps by providing a 

framework, common language and step by step advice for practical policymaking and 

communication purposes.  

This Guidebook is addressed to interested national and local governments, agencies and institutions 

that wish to use roadmaps as a policy tool to harness STI as a mean to achieve the SDGs. It can also be 

of interest to stakeholders taking part in the dialogue, an essential part in the design, implementation, 

monitoring and adjustment of the STI for SDGs Roadmaps, and to the wider public audience that wants 

to advance global and national SDG agendas. The Guidebook first focuses on the design stage of the 

Roadmaps, while showing that the design underpins effective implementation and monitoring. 

 

 

 
2 Concerns often discussed at the UN and other international forums also relate to ethical, security (both cyber 

and physical, such as autonomous weaponry) and human rights aspects, not necessarily within the SDGs 

scope. 
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Box 1.1: Concepts and Definitions3  

 
3 There are many definitions of innovation. See for example the Oslo Manual on Innovation, (OECD/Eurostat, 

2018; UNCTAD, 2017 and 2019; Cirera and Maloney, 2017). For this Guidebook, we have adopted a broad 

definition including many types, see Table 2.1 on page 24. 

Science, technology, and innovation are three different domains, each affiliated with a distinct 

set of actors, although there are strong relationships among them.  

 Science is fundamentally the pursuit of knowledge through systematic studies of the 

structure and behaviour of the physical and natural world and societies. Scientists or 

researchers across public and private institutes, are the key actors often organized and 

represented through academies of sciences, professional societies, universities, and other 

research institutions. Governments typically have a responsible ministry for science 

policies and funding agencies administering research programs. 

 Technology is the practical application of knowledge for a given end. Publicly funded 

scientists conducting applied research, as well as private sector scientists, engineers and 

product/service developers, are the key actors in developing and applying new 

technologies. Yet, broader actors in industries and governments’ line ministries 

disseminate, adopt or adapt existing technologies, such as for agriculture, health, energy, 

education, defence, infrastructure and environmental purposes. 

 Innovation is a new way of producing, delivering, or using goods and services, based on 

new technology, or through new business models or forms of economic or social 

organization. While also applicable to public administration and service delivery, 

innovation so far has been largely a private sector undertaking by industries and 

entrepreneurs, farmers and individuals who develop better ways of producing or using 

goods and services. Nowadays, the waves of social innovation and community-based 

innovation (such as indigenous solutions) calls for a new understanding of this 

phenomenon.  

In the past, innovation used to be seen as a linear process to turn scientific discoveries into 

commercial applications of new technologies. From policymakers’ perspective, the respective 

fields of science, technology and innovation were typically considered as highly specialized 

domains, left to experts who are oftentimes facing challenging political, administrative and 

budgetary environments, as well as inherent uncertainties and long timeframes. STI has also 

been regarded in some developing country contexts as unaffordable “luxuries.”  

Today, policymakers’ understandings of STI and approaches to STI policies have matured (as 

reflected in the rest of this Guidebook). Many governments have cross-ministerial mechanisms, 

such as national STI councils or commissions, conducive for multi-stakeholder dialogues, 

planning for coherent STI policy mix, and coordinating and interfacing with the implementation 

of sectoral policies. Yet, in many countries, STI policy focus is still transitioning from 

predominantly scientific and economic objectives towards achieving a closer integration with 

broader social and environmental aspirations in line with the SDGs. (See Table 2.1 for a broader 

discussion of different types of innovation.) 
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1.2 Rationale of STI for SDGs Roadmaps  

The rationale behind creating realistic and action-oriented STI for SDGs Roadmaps is to speed up the 

process of developing new, or adapting existing, solutions in time to meet the SDGs  and targets by 

2030 and to ensure that the three dimensions of sustainability are properly addressed (Box 1.2). 

STI for SDGs Roadmaps are not created in a vacuum. Most countries already have or are developing 

their research, development and innovation infrastructures and capabilities. A systematic assessment 

and exchange of national and international experiences have so far been limited, though, in 

developing and implementing policies, action plans and strategies on STI specifically for SDGs using 

systemic and consistent frameworks. 

Three related policy frameworks provide a national context for STI for SDGs Roadmaps: 

1. National development plan. Most countries have developed some national plans and industry 

policies (occasionally framed as a growth strategy) with varying levels of detail and usefulness. 

2. National STI plans. These vary widely in scope, as well as in the degree to which they directly 

relate to the national development plans. Sometimes they are conceived independently of 

national development plans, mostly by science and technology ministries. Other times, they are 

more closely aligned with national development plans. 

3. National SDGs plans. Since the global agreement on the UN Sustainable Development Goals in 

2015, countries have also begun drawing up plans on how to reach these goals and specific 

targets, and many are explicitly including them in their national development plans. Developed 

countries tend to have strategies guiding development cooperation in line with the SDGs. 

 

Figure 1.1: STI for SDGs Roadmaps as an intersection of three types of national plans 

 
 

 

 

 

 

 

 

 

 

 

Source: Authors 

 

These three generic, yet distinct types of plans may or may not have any areas of overlap. The focus 

of this Guidebook is to encourage the greater use of STI to help meet the SDGs in all three types of 

plans—the intersection of the three circles. The basic proposition is that STI can accelerate the 

achievement of SDGs if it is properly integrated into plans to reach the SDGs. 

STI for SDGs Roadmaps may be stand-alone documents, or part of other planning and implementation 

documents such as National Development Plans or STI Plans. For effective implementation, it is useful 

to maximize the synergies that they have with other planning documents to avoid duplication and 

reduce waste—i.e. to maximize the opportunities for convergence among the three circles. 
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 Box 1.2: Why Focus on STI for SDGs Roadmaps? 

 
  

 

1.3 Need for Strengthened International Partnerships on STI for SDGs 

Few countries alone will be able to achieve the SDGs with business as usual. Continuation of the 

current pace of poverty reduction (SDG 1, Target 1.1) is likely to leave 23% of the African population 

below the poverty line by 20304 (Figure 1.2). Many countries are going to fall far short of other goals 

as well.5 Effective use of STI may change the trajectory and accelerate progress toward the future we 

want, particularly if developing countries are able to benefit more from international partnerships. 

 
4 World Bank (2018a), Poverty and Shared Prosperity Report 2018 
5 See the UN Secretary General’s assessment of four-year progress towards the sustainable development 

goals. Available at: https://undocs.org/E/2019/68  

Human progress has been based on advances in science, technology and innovation. This was 

clearly seen with the dramatic increases in growth and productivity with the first industrial 

revolution based on water and steam power to mechanize production. That was followed by 

the second industrial revolution based on the internal combustion engine and electricity to 

create mass production; and by the third, based on electronics and information technology to 

automate production. But industrial revolutions also created pressure on the environment 

and social costs such as disruption of traditional life and increased inequality with-in 

countries, and there was also a great divergence in uptake between countries that led these 

revolutions and the developing world.  
 

We now realize the need to also take into account social and environmental aspects in 

development strategies as reflected in the SDGs. We are also entering a new period of the 

rapid development and convergence of emerging technologies in the physical, digital, and 

biological spheres which many are calling a fourth industrial revolution (WEF, 2016). These 

emerging technologies and their convergence offer tremendous opportunities and risks. 

Developing countries are far behind in productivity because they are not fully using 

technologies already available in developed countries. It would seem easy for developing 

countries just to import technology from developed countries to rapidly catch-up. However, 

that large productivity gaps still remain indicates that it is much more complicated as it 

creates issues of dependency and lack of development of endogenous potential that is a basis 

for long-term growth. 
 

Historically, some countries, such as Japan and the Republic of Korea, have been very 

successful at technological catch-up and have become technology leaders themselves using 

STI as part of their development strategies. This involved explicit STI strategies including the 

development of their science base, human and institutional capital, and effective government 

policies working closely with the private sector to build firm’s capabilities and to foster rapid 

adoption of foreign technologies and their domestic diffusion. Developing countries such as 

China and India have been explicitly including STI in their development strategies for 

achieving rapid growth and now also focusing on inclusiveness and environmental 

sustainability.  
 

Developing countries need to put in place effective strategies to use STI to further their 

economic and social development to reach the SDGs. They need to take advantage of 

technologies that already exist, as well as to make effective use of the potential offered by 

new emerging technologies and to mitigate the risks they present. That is why developing 

effective STI for SDGs roadmaps is so critical and why the highest levels of government need 

to be involved in developing and implementing these strategies. 
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For example, M-PESA, mobile money in Kenya that increased financial inclusion from less than 30% in 

2006 to 90% in 2019, was made possible, in part, by a grant from the Department for International 

Development, UK (DFID) to a private company6. Given the limited maturity of national innovation 

systems in developing countries and their low institutional capability, there is much that can be done 

by the international community in partnership with developing countries to use STI inputs to make 

progress toward the SDGs.  

Figure 1.2: Business as Usual will leave Africa Further Behind 

 

Source: World Bank (2018a) 

 

However, the climate for international cooperation is worsening. There are many reasons for this 

including: the global slowdown in growth; the decline in overall development aid and the diversion of 

development funds into humanitarian emergencies; the downsizing of operations by cash-strapped 

UN agencies; and increased skepticism towards multilateralism. Sudden crises, such as the recent 

COVID-19 global emergency, clearly show the need of the international cooperation, especially in the 

STI area to find evidence-informed solutions and to build robust STI systems that can bring responses 

to such crisis. 

 

In addition, looking forward there are many trends that will increasingly challenge the ability to 

achieve the SDGs. 7  These include: climate change and extreme weather; rapid environmental 

depletion, particularly of water and air quality, and deforestation; global pandemics; erosion of trust 

in government and international institutions; increasing inequality with-in and between richest and 

poorest nations8; further slowdown in global economic growth; the risk of new global financial crisis; 

great power competition, the risks of regional frictions escalating into conflicts; and the increasing 

rate of technical change and innovation, which raise many opportunities, but also many challenges 

(see Box 1.3). 

 
6 M-PESA, and other case studies, are described in the background paper on pilot countries. 
7 See Global Sustainable Development Report (GSDR), 2019; IIASA’s 2018 report, The World in 2050, argues 

that “Humanity is at a crossroads. Unbounded growth is endangering planetary support systems and 

increasing inequalities, the rich are getting richer and the poor even poorer.” 
8 UNDP’s 2019 Human Development Report points out that income measures of inequality are misleading 

because they do not consider other critical dimensions of wellbeing or the underlying causes of inequality. It 

argues that is necessary to look beyond income inequality, beyond averages and beyond today. While the gap 

in basic living standards has been narrowing, a new generation of inequalities is opening up in education, 

technology, and climate change “that unchecked could trigger a ‘new great divergence’ in society of the kind 

not seen since the Industrial Revolutions.” 
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There are many opportunities for the international community to improve coordination, coherence 

and complementarity of development assistance to effectively harness STI for SDGs. Countries can 

join forces in regional or global efforts to exploit comparative advantages and pursue economies of 

scale. International partnerships on STI for SDGs can be strengthened in the following three ways: 

 Build capacity of countries’ STI ecosystems, which includes designing and implementing STI 

for SDGs roadmaps.  

 Boost international flow and supply of STI, which includes finding synergies and filling gaps in 

implementation of STI for SDGs roadmaps. 

 Broker STI coalitions to meet Global Goals, which includes provisioning of STI global public 

goods. 

This Guidebook reviews a landscape of international STI opportunities and challenges in the context 

of SDGs and provides a set of guidance on how developing and developed countries can participate 

in and benefit from international partnerships. 
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Box 1.3: Challenges and Opportunities of Emerging Technologies for Developing Countries

 

There are a large number of both existing and emerging technologies that present not only many 

opportunities but also many challenges for developing countries to meet the SDGs. They are the 

result or rapid advances in science and technology. They include digital technologies (such as the 

internet, artificial intelligence, robotics, remote sensing, big data analytics, block chain, 3-D 

printing), nanotechnology, new materials and biotechnology (OECD, 2017). Moreover, there is 

increasing convergence in these technologies, largely facilitated by advances in digital technologies 

(IASSA, 2019). This is speeding up the rate of technological change as well as the way research and 

innovation are done (OECD, 2018). Many new technologies are already available and offer 

opportunities for leapfrogging as well as for reducing the cost of providing better goods and 

services and how they are delivered and used. Rapid advances will continue and open up even 

more livelihood and welfare opportunities for people in developing countries. However, the rapid 

advances of these emerging technologies also raise many challenges. Some of the main challenges 

and opportunities for developing countries include: 

1. They may not be able to absorb many of these technologies because they lack many of the 

complementary factors necessary for their successful deployment and use. Thus, there is a 

considerable risk that they will fall further behind high income countries. 

2. Some of these technologies, such as industry 4.0, will erode their export competitiveness 

based on low cost labor alone, as labor will become a very small share of total costs.  

3. The development of higher productivity agriculture as well as new synthetic materials in 

advanced countries may reduce demand for developing country exports of agricultural 

products and raw materials. 

4. Besides the loss of jobs from competition from advanced countries, the new technologies may 

reduce the net demand for labor although they may create new job opportunities. This means 

that there may not be enough jobs for the growing labor forces in most developing countries 

(especially in Sub-Saharan Africa and South Asia) which may lead to increased social instability. 

5. The use of many of these emerging technologies tends to increase income inequality because 

the benefits go to those who have complementary assets such as higher education and access 

to finance to make use of them, while poorer segments of the population are left behind. 

6. Many complex issues are being raised by the advance of digital technologies, yet developing 

countries are at a disadvantage by not being at the center of global discussion of how to deal 

with them. These include the issues of data ownership (critically important as data has become 

a critical new asset for competitiveness), data privacy, data security, the advantages that 

captive data gives to giant global data players (such as Facebook, Google, Amazon, Baidu, 

Tencent, credit card and finance companies), cross border data flows, and the regulatory and 

governance issues raised by the new forms of competition enabled by first mover advantage in 

internet based platforms. 

7. There is a huge potential for endogenous innovation and technological development in 

developing countries. It can be used to consequently build internal capacities that can be used 

to absorb and adapt the existing technologies and develop new solutions targeted to the 

specific needs of each country. 

Developing countries need to strengthen their STI capabilities and use their entrepreneurial 

potential to take advantage of these opportunities, while anticipating and building response 

capacity of how to deal with these challenges. They should also develop their own technological 

capacity to build up the resilience to the challenges in the long term. For a more detailed 

discussion of the trends and implications for achieving the SDGs, see UN GSDR (2019), IASSA 

WI2050 (2019 and 2018), Pathways to Prosperity Commission (2019, and 2018 a, b) and OECD 

(2017); and for the impact on the prospects for developing countries more generally see Weber 

(2017), Hallward-Driemeier and Nayyar (2018), WEF (2020), McKinsey Global Institute (2020), and 

Daniels and Tilmes (2020). 
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1.4 Key Elements of an STI for SDGs Roadmap 

For the purpose of this Guidebook, an STI for SDGs Roadmap is defined as a forward-looking policy 

framework, action plan and/or strategy, to continuously guide effective actions that utilize STI to 

achieve the SDGs with a country-wide scope, including at national and subnational levels, with 

implications also at the international level. Its main characteristics, as discussed through STI Forums 

and related deliberations, include: 

 

 Goal-driven, focused and prioritized, by ensuring alignment with the 2030 Agenda and with 

a strategic focus on the impact of interventions to accelerate progress and address gaps. 

 Informed by evidence, experiences and prospects, through retrospective STI ecosystem 

diagnostics or policy reviews, analysis of country-specific challenges or priorities in achieving 

the SDGs and assessment of critical contributions of STI, practice-based peer learning, and/or 

modelling, scenario building on technological changes and their socioeconomic impacts. 

 Financed, localized and action-oriented, taking into account the specific contexts at different 

territorial levels, (re-)allocating budgetary or other resources, building policy and 

implementation capacities, improving predictability and incentivising key stakeholders’ 

contributions, and with explicit mileposts. 

 Coherent and owned by key actors through multi-stakeholder engagement in design and 

implementation, with adequate governance structure, reflecting sector specific deep dives in 

line with national development priorities, considering synergies and trade-offs, and 

strengthening enabling STI environments through policy and institutional reforms. 

 Dynamic, based on learning and course correction through the definition of mileposts and 

measures of success, monitoring and evaluation of progress, and informing necessary 

adjustments including international efforts. 
 

This Guidebook aims at providing general and adaptable guidance, as well as documenting the early 

experiences of championing countries to foster peer-learning and help further refine methodologies 

and guidance. The specific pathways countries can take towards harnessing STI to achieve the SDGs 

will differ, depending on the level of development, existing resources and capabilities. 

The guidance included in this publication should be treated as general advice that always needs to be 

adapted to specific conditions and capacities, including political, social and administrative 

circumstances. It is not the ambition of the authors to provide a full scientific outlook or theoretical 

discourse on STI for SDGs, but rather to focus on practical recommendations that can facilitate the 

concrete process of the development and implementation of the roadmaps. 

 

1.5 Structure of the Guidebook 

Subsequent to this introduction, Chapter 2 of the Guidebook provides step-by-step guidance to the 

development and implementation of national STI for SDGs Roadmaps, targeting policymakers in 

countries at different levels of development, with special attention to developing countries. 

Chapter 3 describes international partnerships to facilitate effective design and implementation of 

STI for SDGs Roadmaps, based on a broad characterization of the global STI system. This chapter 

targets policymakers in both developing and developed countries, while addressing other 

international stakeholders who may participate in partnerships related to STI for SDGs. 

Chapter 4 concludes with key messages, summary assessments of remaining challenges given the 

limitations of the proposed approaches to STI for SDGs Roadmaps, and recommendations for the 

international community toward stepping up efforts on STI for SDGs through the next cycle of SDGs 

follow-up and review.  
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Chapter 2. Towards National STI for SDGs Roadmaps9 
 

 

The objective of this chapter is to provide a conceptual framework and propose step-by-step 

guidelines for the development of national STI for SDGs roadmaps. These roadmaps are different from 

STI strategies in three ways. First, they focus not just on STI strategies for economic competitiveness 

and growth issues, but explicitly include a focus on STI for social and environmental objectives as these 

are central elements of the SDGs. Secondly, STI is not just science, technology and R&D based 

innovation. Instead, innovation is used in a broader sense that goes beyond R&D based innovation to 

include non-technical, indigenous, grassroots, organizational, and social innovation (see broad 

coverage in Table 2.1). Third, as a result of, this broader concept, while traditional STI has focused on 

academic excellence measured through scientists and engineering, R&D spending, patents, and 

productivity, the new focus is on how STI, thus broadly defined can accelerate the attainment of SDGs, 

such as eliminating hunger, reducing income and gender inequality, protecting the environment, 

promoting inclusive and sustainable development and other SDGs. 

 

This chapter is structured as follows. It starts with a brief discussion of institutional set-up because 

there are different entry points to developing STI for SDGs roadmaps. Then it summarizes the 

framework and the core inputs. The detailed step-by-step guidelines follow. The chapter concludes 

with some guidance on the need for countries to do an assessment of the extent to which their 

national innovation systems are set up for taking advantage of global STI inputs. 

 

2.1. Institutional Set-up 

STI for SDGs Roadmaps may be developed at the national level by a central agency or ministry in 

charge of national development plans; by the Ministry of Science and Technology or other agencies in 

charge of STI plans; or by line ministries, or a specialized agency or taskforce with the specific mandate 

to develop SDG plans. Figure 2.1 shows the intersection of these three groups as well as some of the 

key actors within them.  

 

Figure 2.1: Intersection of Development, STI and SDG Plans and Key Actors 

 
Source: Authors 

 
9 This chapter has benefitted from extensive oral and written comments received during expert group meetings 

in 2018 and 2019 as well as the 2019 STI Forum. 
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Ideally, the process would be coordinated at the highest level by the President’s Office or the 

Ministries of Planning or Finance or some other specialized high-level agency tasked with this 

responsibility. This, for example, is the process being followed in Kenya (Box 2.1). However, the 

initiative may also come from the Ministry of Science and Technology or its equivalent. Alternatively, 

the initiative of using STI to accelerate the achievement of some specific SDG may be led by a line 

ministry or local government as part of its SDG plans. The key point is that whatever its starting place, 

developing effective STI for SDGs roadmaps requires interaction across a broad range of actors from 

different parts of government, academia, industries, entrepreneurs, civil society, development 

partners, and other stakeholders.  

 

Box 2.1: An Early Pilot Experience on National STI for SDGs Roadmaps – the case of Kenya 

 

As part of the UN’s Global Pilot Program for STI for SDGs Roadmaps, Kenya has recently launched an 

interagency committee to develop and implement STI for SDGs Roadmaps. The promising 

characteristics of Kenya’s approach include: 

 Institutional arrangement integrating supply and demand sides of STI for SDGs. The pilot is 

owned by National Treasury, State Department for Planning, jointly with the State Department of 

ICT, State Department of University Education, Science and Technology, and Ministry of Foreign 

Affairs, and implemented through the National Commission for Science, Technology and 

Innovation (NACOSTI). The inter-agency committee invites contributions by line ministries, such 

as the Ministry of Agriculture, Ministry of Health and Ministry of Industry. 

 Policy frameworks. The STI for SDGs Roadmap is building on Kenya’s SDGs Roadmaps (under 

Treasury), STI Policy (ongoing finalization at Ministry of Education), to contribute to the current 

administration’s Big Four Agenda and aligned in scope with Africa’s continental strategy on Digital 

Transformation (African Union). 

 Support from international organizations. The pilot design is supported by diagnostic inputs and 

capacity building from UN agencies, such as the World Bank on effectiveness and efficiency of 

government’s STI policies, programs and budget as well as incoming development cooperation as 

related to STI; and UNESCO on the assessment of STI system functioning in the context of 

Treasury’s and county governments’ SDGs gap analysis at national and subnational levels, and 

gender inclusive STI policy implementation. These diagnostics are envisaged to stimulate dialogues 

among policymakers, academia, private sector and civil society towards collective visioning and 

planning to orient policy actions to improve STI system’s contributions to fill the critical gaps in 

achieving the targeted SDGs. 

The first phase of Kenya’s roadmap pilot will focus on technology innovations that enhance agricultural 

productivity for Food Security, and Manufacturing (in the context of agro-processing), and delivery of 

Universal Health Care services, including increased health coverage, disease diagnosis and treatment. 

These are three components of the Big Four Agenda (the fourth being housing) that contribute to the 

attainment of targets of several SDGs. The aim of this first phase is to launch implementable action 

plans over the coming months in 2020, supported by the African Center of Technology Studies (ACTS) 

as a knowledge carrier to codify and disseminate lessons to other African countries. 

As part of the initial consultations, the World Bank and the Government of Kenya organized a digital 

agriculture start-up competition event in March 2019, synergizing with the Fourth Expert Group 

Meeting on STI for SDGs. Key points that emerged from policy discussion included: the need to 

strengthen links between relevant ministries and countries after devolution; the need for coherent 

frameworks for data sharing and protection; the need to invest in human capital and onboarding 

younger or new generation policy practitioners; and the need to strengthen domestic scientific 

community’s voice in the face of challenging policy choices. 
 
Source: Government of Kenya, Enhancing the Utilization of Science, Technology and Innovation to the 
Realization of Sustainable Development Goals in Kenya: Concept Note – the Pilot Program on STI for SDGs 
Roadmaps. 
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Regardless of the starting place, this chapter presents a framework and outlines a six-step process 

that should be undertaken in planning the STI inputs to achieve the SDGs and targets. It should be 

kept in mind that the attainment of even a single SDG  may require many different technologies,  

innovations and agents; and that the STI component is just one of the many elements (e.g. political 

will, finance, institutions and organizations, networks, etc.) that are required to achieve that goal. 

These guidelines are generic enough that with some adaptation to the specific context they should be 

useful whether the STI for SDGs Roadmap is a stand-alone document, whether it is part of a national 

development plan or sectoral development plan or STI plan that also targets SDGs. Chapter 3 outlines 

the steps that both recipient countries and donor countries should consider in developing 

international partnerships using STI to help the achievement of the SDGs in developing countries.10 

 

2.2. The Framework 

Figure 2.2 presents a stylized framework for developing STI for SDGs Roadmaps as a series of six 

sequential steps, plus a set of three core inputs that are depicted in the hexagon in the center 

supporting all the steps. The six stylized steps are: 

1. Define objectives and scope 

2. Assess current situation 

3. Develop vision, goals, and targets 

4. Asses alternative pathways 

5. Develop detailed STI for SDGs Roadmaps for implementation 

6. Execute, monitor, evaluate and update plan 

The framework is stylized because the steps do not necessarily have to be in the sequence outlined 

since there are strong interactive effects among the different steps. In addition, the framework has 

been presented as a circle because the roadmaps have to be continually updated based on the 

evaluation of what is and is not working, as well as considering new developments that may affect 

what is possible (e.g. the development of new technologies). That link between step 6 and the 

beginning of the cycle is typically missing in most plans although it is critical, particularly in these times 

where there are so many changes in the global environment from trade to severe weather events, as 

well as the rapid development of new disruptive technologies. Three core inputs-- stakeholder 

consultations, technical and managerial expertise, and data and evidence base-- are critical to all the 

steps. 

 

The objective of this Guidebook is to help policymakers think and work their way systematically 

through the key elements that have to be taken into account to harness the potential of STI to achieve 

the SDGs earlier or more efficiently. The steps that are outlined are for SDGs or targets that the 

government decide to tackle. As noted before, the STI for SDGs Roadmap does not necessarily have 

to be independent or self-contained. The STI for SDGs Roadmap should actually be a key element of a 

national development plan or a sectoral development plan that the government is undertaking. It may 

also be part of STI plans where the focus is on how STI can help accelerate the attainment of the SDGs. 

The key is that the roadmap is a systematic approach to how STI can be used to accelerate the 

achievement of the goals and coordinate implementation. Some available methodologies from 

different international organizations can be used to support different steps of the roadmap 

development. 

 
10 A companion background paper for this chapter summarizes different country diagnostic methodologies and 

tools for gaps and needs assessment and provides analysis of initial voluntary national STI for SDGs roadmaps 

as well as of the international STI system and its relationship to national roadmaps.  
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Figure 2.2: Process flow of six key steps in the development of STI for SDGs roadmaps    

 
Source: Developed by authors based on analysis of background material and selected countries 

 

In addition, it is important to take into account that there are three levels to the framework (Figure 

2.3). The first level is the subnational level, since roadmaps have to be tailored to the specific local 

context.11 This is particularly important for large countries since the context varies widely among 

regions within a country, and it is important to aim at inclusiveness. The second level is the national 

level, which is the main focus of this chapter. It assumes that this already aggregates the inputs from 

the subnational levels which would follow a similar step by step process. The third level is the 

international level. As indicated in Figure 2.3, key inputs coordinated across different levels should 

constitute a collective policy learning environment, as further developed in the next chapter.12  

  

Figure 2.3: Three levels of STI For SDGs Roadmaps 

 
Source: Authors 

 
11 STI for SDGs roadmaps also can be done at the institutional level such as the National Science Council, or 

National Academy of Science or Engineering, of professional societies to help the institution identify how it may 

best contribute to achieving some specific SDGs to which it can bring its STI expertise. This was emphasized in 

the Inter-Academy Partnership Study, “Improving Scientific Input into Global Policy Making, with a Focus on the 

Sustainable Development Goals.” https://www.interacademies.org/50429/SDGs Report. 
12 In addition, there can be multi-country regional roadmaps, such as for the African Union. This will require 

coordination among the country governments participating, as well as with the bilateral or multilateral agencies, 

international private sector, and NGOs involved. 
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2.3. The Core Inputs 

Although the three core inputs are quite obvious, many STI for SDGs Roadmaps are developed 

without sufficient attention to them. 

 

Stakeholder dialogue 

 

Although the way stakeholder consultations are done may vary across countries depending on the 

type of political system and how top-down or bottom-up their policy decision process is made, it is an 

important input for virtually all the steps because of the need to get stakeholder perspectives and to 

try to get stakeholder alignment. The broader the scope of the plan, the greater the need to involve 

all stakeholders to receive input on their needs and priorities. This should be done in a participative 

way, where stakeholders (from private sector, academia and civic society) are treated as partners and 

co-creating the roadmaps. In addition, the consultation process can help align conflicting interests and 

get greater buy-in from different stakeholders for implementation and monitoring. 

 

An important risk in the process of roadmap development that needs to be guarded against is that 

the process may be captured and heavily influenced by vested interests. These may be particular 

groups within government as well as powerful business or political lobbies. To guard against this, those 

managing the development of the roadmap need to make sure that relevant stakeholders, including 

those that may be affected, can participate in the discussions to represent the different views and to 

keep the process clear and transparent. The available methodologies that involve stakeholders 

throughout the roadmaping process include smart specialization (EU-JRC), STIP (UNCTAD) and TIP 

(TIPC). 

 

 

Technical and managerial expertise 

 

Expertise, including on scientific, technical, and managerial, and even political dimensions, is a critical 

input to define not only objectives and scope, but to assess the current situation and in particular to 

assess alternative pathways. Expertise, especially on political aspects, is also very important in 

developing the vision, goals and targets. It is also fundamental for developing the specifics of the STI 

input into the SDGs roadmaps, including who does what, how much will it cost, what capabilities are 

required by the agencies or individuals in charge of different aspects, what mileposts should be set at 

what point in time, etc. It is also critical for monitoring progress on the implementation of the plan, 

and even more for evaluating what is working or not, what are the main obstacles, how can they be 

overcome, and how the plan should be updated in light of changes in the context as well as the 

development of new technologies.  

 

International experts and assistance from international institutions with experience in analyzing SDG 

gaps and the role of STI in helping accelerate them can play a very useful role. The overview of 

available approaches and experience can be found in the later part of this chapter, and some of them 

are illustrated with details in the Background Paper on Overview of the Existing STI for SDGs 

Roadmapping Methodologies, offering wealth of experience and competence that can be very useful 

at different stages of the roadmapping process and depending on the needs. The experience of other 

countries in developing and implementing STI for SDGs Roadmaps is also very valuable so there should 

be systematic efforts to develop communities of practice to foster the exchange of relevant 

experience and expertise among countries and regions. 

 

On the expertise side, there is also the risk that the process can be captured by particular lobbies who 

potentially see the roadmaps as a pathway for resourcing specific projects of technology development 
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projects. The best way to manage this is to seek expert input from a broad enough group of experts 

and stakeholder with hands-on experience to weigh in on the value of different approaches and 

specific projects. 

 

Data and evidence base 

 

Data and evidence base refer to underlying data and knowledge on the development situation in the 

country or sector, the current and possible future development of technology and its applicability to 

the country. It also includes information on how the implementation of the plan is going both in terms 

of inputs and outputs, and what specific indicators should be monitored. Other useful data sources 

are the qualitative information on all of the above as well as information on what are obstacles or 

problems in implementation. etc. It also includes information on the changing context and the 

potential positive or negative impact of new technologies on the plan. Without well-developed data 

it is hard to set priorities, monitor progress and evaluate results.  

 

While general statistical agencies may collect a lot of data, some careful thought needs to be given to 

what specific types of data and information need to be collected and analyzed in order to develop, 

implement, and monitor the roadmap. In many developing countries, data is poor or not available. 

For this reason, one of the first activities that may need to be built into the development of the 

roadmap is data collection and the capability to assess that data. This needs to be supplemented by 

expert judgement on relevant domestic data and international data and global trends relevant to the 

country. The examples of data used in the existing approaches and methodologies can be found at the 

end of the chapter – most of the available methodologies offer excellent tools for the assessment of 

the current situation, together with databases and knowledge repositories that can be of help in the 

roadmapping process. With the advent of increasing digitalization of all kinds of information as well 

as better geospatial mapping tools, it is possible in many instances to use new digital data to provide 

some of the information that may not be readily available through conventional methods. 13  In 

addition, it is necessary to develop systems to integrate multiple data streams and to channel the data 

aggregates to decision makers at different levels.14   

 

2.4. The Six Steps 

Step 1. Define objectives and scope15  

What is the objective of the roadmap? 
 

STI for SDGs Roadmaps can have many objectives regardless of whether they are stand-alone 

documents or whether they are part of other planning and implementation documents. Is the 

objective of this roadmap primarily to help build consensus on a vision or to develop the details of the 

roadmap? If it is the former, more effort will need to be devoted to creating that consensus through 

greater stakeholder involvement and greater advocacy. But even if it is the latter, it is still necessary 

to involve those who are expected to be part of the implementation, or who will be affected by the 

roadmap in the discussions in order to align actions and get buy-in. The process of developing the 

roadmap and building stakeholder alignment is often one of the most valuable aspects of the 

roadmaps, as it helps the consideration and integration of perspectives and involvement of 

institutions and agents that are critical for successful implementation. 
 

 
13 See, for example, the presentation by Dr. Xu Zhengzhong on 11/27/2018 at the 3rd EGM on roadmaps in 

Brussels. See also UNCTAD (2017b), on digital tools such as big data and artificial intelligence to support foresight 

analysis. 
14 The UN Technology Facilitation Mechanism has an extensive reference list for developing roadmaps, which 

includes not only UN agencies but other international and bilateral agencies. 
15 For more guidance on initial planning and preparation see TEC (2013). 
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The organization developing the roadmap also needs to consider various practical details such as 

ensuring leadership commitment, appointing a steering committee whose members have knowledge 

and authority to make decision regarding the scope and boundaries of the exercise, as well as how 

broadly to consult and the types of organizations and experts who are expected to participate in the 

development of the plan. Ideally the whole process should be endorsed and led by the highest level 

of government. Box 1.2 presented a rationale for why developing STI for SDGs Roadmaps should be 

of interest to the President’s Office, and Ministries of Finance and of Planning. 

 

What is the scope? 
 

Is this a national STI for SDGs Roadmap, a roadmap for the Ministry of Science and Technology to 

leverage STI to accelerate attainment of the SDGs, a deep dive on one sector or issue, or a sub-national 

roadmap? Is it focusing on a cross-sectoral challenge or mission-oriented exercise? Is the scope a 

broad set of SDGs, or is it focused on a single SDG goal or sector? (See background paper for useful 

references to sectoral roadmaps such as agriculture, education, energy, environment, health, ICT, 

oceans, STI, and water.)  

 

Here it is worth noting that there can be important synergies as well as trade-offs between different 

SDGs. The Independent Group of Scientists commissioned by the Secretary General of the UN had 

done an exhaustive analysis of the SDGs and made an important argument that the Goals are all 

interrelated and need to be tackled simultaneously in order to take advantage of synergies and offset 

tradeoffs. They have identified six entry points that take into account these interrelationships as well 

as four levers that can facilitate the implementation of the entry points (see Box 2.2) 16. Thus, it is 

important to take these into account in deciding the scope of the roadmap. Various methodologies 

are being developed to help countries examine some of those synergies and trade-off to help them 

determine which goals to focus on and how to work toward attaining them most effectively (See box 

2.3 for an example).  

 

 

 

 

 
16 IASAA’s 2018 World in 2050 report has also convincingly pointed out that there are strong synergies as well 

as tradeoffs across SDGs. They have grouped the SDGs into six key transformations that have to be accomplished 

to achieve sustainable development: human capacity and demography; consumption and production; 

decarbonization and energy; food, biosphere and water; smart cities; and digital revolution (TWI2050, 2018).  
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Box 2.2: Key Insights and Recommendations from the Global Sustainable Development Report 

 

The first quadrigeminal Global Sustainable Development Report (Independent Group of Scientists, 

2019), produced by a group of 15 eminent scientists appointed by the Secretary General of the UN, 

is an exhaustive science-based “assessment of assessments” of the transformations necessary to 

meet the SDGs. A key insight is that “although we are not on track to reach many … SDGs … there 

is enough scientific evidence to indicate the way forward …. but accelerated results over the next 

10 years results are possible … only through an approach that truly builds on a systemic 

understanding of the indivisible and universal SDG agenda …and intentionally address[es] the 

trade-offs inherent in the goals, and harness[es] the abundant co-benefits” [p.131]. It proposes six 

entry points that address the underlying systems behind the goals and four levers that can help 

achieve the necessary transformations toward sustainable and equitable development, as 

summarized in below table. 

 

It argues that “the entry points alone may not be sufficient, especially if actions do not address 

global interconnections, or take full account of the non-economic, but the intrinsic value of nature” 

(p.23). It further argues that while each of the levers can contribute to the entry points, they 

generally work best together since these different dimensions have to be addressed in 

implementation; and the entry points and levers have to be adapted to the specifics of each 

country’s situation. This will require strong political leadership and novel collaboration among 

government, business and academia. Therefore, countries need to start with what is politically 

possible, but also strive to expand the range of actions and actors over time. Furthermore, as 

clearly highlighted from the title of the report, The Future is Now: Science for Achieving 

Sustainable Development, action needs to start now, and science and technology have a critical 

role to play. Actions are necessary at the country and on the global level. The global STI community 

has to do much more to help apply existing STI, but also to develop new technologies that are 

needed to help attain the goals. This requires partnerships for developing greater STI capability in 

developing countries as well as global coalitions to develop technologies and innovations that can 

help strengthen synergies and bridge some of the trade-offs across goals and targets. 

 
Source: Independent Group of Scientist appointed by the UN Secretary General, 2019 
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Box 2.3: An Early Pilot Experience on National STI for SDGs Roadmaps – the case of Serbia

Serbia, as one of the Global Pilot Countries, has decided to use the Smart Specialisation 

approach to develop the national STI for SDGs Roadmap. The country is being supported in this 

effort by European Commission’s Joint Research Centre (EU JRC) and United Nation’s Industrial 

Development Organization (UNIDO). Serbian government has approved Serbian Smart 

Specialisation Strategy in 2020. 

 

Smart Specialisation concept: Localised STI Roadmaps for SDGs 

 
The systemic approach means that the new Roadmap is perceived from the perspective of a 

territory, where socio-economic and environmental systems interact and the resulting 

development and transformation challenges are jointly addressed by STI inputs. In the case of 

Serbia this approach resulted in the definition of 6 interrelated priorities as shown below. 

 
The inclusion of possible synergies and trade-offs between different government priorities 

allows foreseeing and avoiding negative consequences of investing in single SDGs. At the 

same time, it is possible to scale up the efforts and build wide coalitions for the achievement 

of goals and targets. 
Source: European Commission, Joint Research Centre, 2019 
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This is something that those developing the roadmap need to consider carefully. Roadmaps with 

broader scopes are more complex as they involve many different areas which means broader sets of 

experts, and stakeholders, involving many sectors. This will typically require broader consultation 

and coordination. But even single SDG roadmaps or sector focused plans can involve experts and 

actors with different technical skills and capabilities. For example, tackling SDG 2 to eliminate hunger 

may involve improved seeds, other inputs such as irrigation and fertilizer, training in the use of new 

technological inputs, better systems of food storage and distribution, better marketing systems, 

improved government targeting of food supply or cash grants to get the food to poor persons, better 

information on health and nutrition, better education and skills, better jobs, etc.  

 

What specific SDG goals and targets? 

 

Because the 17 SDGs are so broad and cover so many targets, tackling them all simultaneously may 

be very difficult. Therefore, it is important for countries to think carefully on which SDGs and targets 

they will prioritize and which they will tackle later as they build up capacity and experience. 

Presumably, this will have been done in their national development plan, but it can be supplemented 

in separate STI for SDGs Roadmaps. Various international agencies are creating methodologies to help 

countries identify where they have the largest SDG gaps as well as where there are possible synergies. 

For the SDG gap analysis, benchmarking assessments such as those by the Bertelsmann Foundation 

and the Millennium Development Institute may serve as useful reference. 

 

The International Council for Science has developed a mapping of linkages among SDGs 2, 3, 7, and 14 

and is piloting this with the International Network for Government Science Advice (INGSA) in 

Jamaica.17 In addition, the Millennium Institute’s Integrative model for Development Goals Strategies 

(iSDG) simulates the consequences of a variety of policies influencing SDGs individually and 

concurrently. Other useful tools include the Rapid Integrated Assessment Tool developed by UNDP, 

and the SDG Accelerator and Bottleneck Assessment Tool developed by UNDP, which help developing 

countries identify key areas that can trigger positive effects across SDGs. An interactive tool tracking 

the interlinkages between different SDGs has been developed by the European Commission and is 

available on the KnowSDGs Platform 18 , accompanied by a dedicated publication. 19  Some other 

methodologies try to address jointly the economic, societal and environmental challenges of countries 

or subnational territories, at the same time taking into account the synergies and trade-offs (see 

Background Paper for more details).  

 

Once the specific goals and objectives are identified, what will be the sources of knowledge and 

expertise that will be needed to turn those goals into actionable plans? This will be very important for 

steps 3-5. As noted earlier, this will require data and a good evidence base on what works, specialized 

expertise, and stakeholder consultations.  

 

How does it relate to the overall national development plan and other strategic documents? 

 

Since most countries have broader national as well as multiple sectoral development plans, it is 

important to consider how this roadmap relates to those other plans. Ideally, the STI planning process 

should be part of the wider planning of SDG agendas and national development or sectoral 

development plans - then the alignment can occur more naturally. The objective of developing STI for 

SDGs Roadmaps is to outline concrete milestones that can accelerate the achievement of the SDGs in 

 
17 See https://council.science/publications/a-guide-to-sdg-interactions-from-science-to-implementation  
18 The platform available here: 

https://knowsdgs.jrc.ec.europa.eu/interlinkages/tools?visualization=chord&edges=0  
19 European Commission, 2019, Interlinkages and policy coherence for the Sustainable Development Goals 

implementation: An operational method to identify trade-offs and co-benefits in a systemic way, JRC Technical 

Reports 
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whatever planning process countries have for achieving the SDGs by harnessing innovative potential 

and taking advantage of technological opportunities.  

 

Most countries have begun to articulate the SDGs as part of their development plans, but few have 

outlined what the role of STI will be in reaching those Goals, or even more importantly, how STI can 

help ensure that the goals will be met.  It is also important to consider how STI for SDGs Roadmaps 

relate to overall STI plans or sectoral development plans (the intersection of the three circles in the 

Venn diagram in Figure 2.2) as there is the potential to improve synergies across them. From the 

review of country plans that was undertaken for the preparation of this Guidebook as well as from the 

five ongoing country pilots,20 it is clear that there is room for much more integration across the 

different plans (see the Progress Report on the five pilot countries). This closer integration has the 

potential to leverage resources and actions, as well as to improve the efficiency and effectiveness of 

the actions considered in the various plans. 

 

Step 2. Assess current situation  

 

What is the current situation regarding the targeted SDG goal(s) and objectives? 

 

Developing a baseline of the country’s current situation regarding the targeted SDG goal(s) is critical 

for developing a successful roadmap because it is necessary to know where a country is in order to 

set realistic goals.21  In addition, it is necessary to assess what will impact that situation moving 

forward. For example, how are trends (e.g. population growth, climate change and extreme weather, 

water and food availability, conflict and security, etc.) likely to impact the targeted SDGs, and how 

may STI help address or exacerbate them. This involves assessing not only SDG gaps, but how they 

may evolve under different scenarios. Methodologies for exploring future scenarios will be discussed 

in the next step. However, in this step, it is important to assess not only what the current gaps are, 

but how they are likely to be impacted by emerging trends in order to understand the magnitude of 

the challenges to help prioritize the goals. 

 

There are various methodologies which can help identify SDG gaps. These include Bertelsmann and 

SDSN (2018), OECD (2017) and Millennium Institute (2018). However, it is also necessary to assess 

what are the challenges of making significant improvements to the goals. This requires expertise on 

the specifics of the country’s economic, social, and environmental situation22, as well as on what 

technologies are in use, how widely diffused they are, and what other technologies can be used and 

deployed. 

 

For the STI component, it is also important to benchmark where a country is with respect to its overall 

STI system. The Global Innovation Index benchmarks 126 countries according to 80 indicators divided 

into innovation inputs and innovation outputs23. The World Economic Forum’s Global Competitiveness 

Report benchmarks countries on 12 pillars, several of which are very relevant for innovation.24 The 

UNESCO Institute of Statistics is working on thematic STI indicators in 6 areas: STI framework 

conditions and governance, infrastructure for STI, human capital for STI R&D and other S&T activities, 

innovation processes and outputs, and knowledge exchange and transfer.  

 
20 The Guidebook is currently piloted in five countries: Ethiopia, Ghana, Kenya, India and Serbia. 
21 The UN DESA has an online database of the UN family’s repository of actions, initiatives and plans on the 

implementation of the 2030 Agenda and the sustainable development goals (SDGs). It is available at: 

https://sustainabledevelopment.un.org/content/unsurvey/index.html. 
22 Such a connection is made in the updated Smart Specialisation methodology currently piloted in Serbia a 

part of the Global Pilot Programme. 
23 WIPO, Cornell and INSEAD 2018. 
24 The World Economic Forum’s Global Competitiveness Report provides indicators relevant for international 

competitiveness in the context what they call the fourth industrial revolution (http://gcr.weforum.org/) 
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To analyze countries’ STI systems, there are also various methodologies. These include UNCTAD’s STIP 

Review Framework, UNESCO’s Global Observatory of Science, Technology, and Innovation Policy 

Instruments (GO-SPIN) 25 , OECD STI Policy Reviews. The EU uses Smart Specialisation Strategies 

(Research and Innovation Strategies for Smart Specialisation) for which it has developed very useful 

diagnostic methodologies to analyze a country’s or region’s situation and develop concrete strategies 

which have now been implemented in all EU Member States and many  countries outside the EU.26 In 

addition, given limited fiscal resources, governments should review the efficiency and effectiveness 

of spending on STI. One methodology for doing so which is already available in the World Bank public 

expenditure reviews (PERs) on science technology and innovation which includes STI needs 

assessment, review of policy mix and of the quality of instruments (World Bank 2016.)27 There are 

various others, including sectorial approaches, where STI is applied in the context of a specific policy: 

industrial, agricultural, gender etc., and modular approaches best suited to various steps including 

assessing current situation (see the Operational Note of this Guidebook and the Background Paper on 

Methodologies). 

 

An important dimension of assessing a country’s current situation involves progress towards gender 

equality as per SDG 5, which has implications for the STI for the SDGs Roadmaps both as an input and 

an output. 28  Two thirds of the world’s 750 million illiterate adults are women; women are 

underrepresented in STEM education, and in R&D personnel, technical publications, patenting, 

innovation, and management. On the other hand, women spend on average more than three times 

the number of hours as men in unpaid care and domestic work, limiting the time they have for 

education, paid work, and leisure; and when they are paid, their wages are lower than those for men.29 

There is much room for improvements in laws, regulations, and attitudes to address gender equality, 

as well as in the use of technology to reduce time spent on chores to give women more time for 

education and work; as well as to improve their access to education and jobs through digitally enabled 

access, and other technologies and innovations. 

 

What financial resources are available or can be made available to meet those goals? 

 

It is also important to assess whether there are enough resources available to match the needs and 

the level of ambition for the achievement of the goals. Governments in all countries, and especially 

developing countries, are fiscally constrained and have multiple demands on those limited resources. 

What existing resources can be allocated to an STI for SDG Roadmap? What additional resources can 

be obtained by the government for this task? How can resources from the private sector, NGO, and 

civil society be leveraged for this? How can they be secured? 

 

What capabilities are available or need to be developed to meet those goals? 

 

 
25 The GO-SPIN launched a very useful electronic platform to assess countries national innovation systems. It is 

available at: https://gospin.unesco.org  

 
26  For details on the diagnostic tools and their application see their online platform at: 

http://s3platform.jrc.ec.europa.eu/  
27 In addition, the World Bank has developed a useful practitioner’s guide to innovation policy which provides 

useful advice on instruments to build firm capabilities and accelerate catch-up in developing countries (Cirera 

et al, 2020). 
28 On the input side see UNESCSO, Measuring Gender Equality in Science and Engineering: The SAGA Toolkit 

(available at: http://unesdoc.unesco.org/images/0025/002597/259766e.pdf). On the output side see Gender 

Equality and Big Data which shows how big data can be used to facilitate and assess progress on gender equality 

(available at: http://undg.org/wp-content/uploads/2018/02/Gender-equality-and-big-data-en.pdf). 
29 See UN Secretary General’s Report (2019) for more details on gender inequality. 
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The assessment should also include what capabilities in government, the private sector, the NGO 

sector and civil society have to be developed to implement the plan? What support can be obtained 

from abroad? What twinning and training arrangements may be possible? What skills development 

plans are needed to be included in the roadmap? This is a complex task. To accomplish this, countries 

should take advantage of technical expertise that can be supplied by various international agencies 

including many from the UN system (such as DESA, UNCTAD, UNESCO, UNDP, WIPO), international 

organizations (such as the European Union and OECD), multilateral financial institutions (such as the 

World Bank, Asian Development Bank, African Development Bank, InterAmerican Development Bank, 

European Bank for Reconstruction and Development, etc.), bilateral country programs and NGOs, and 

private companies. (See Chapter 3) 

 

 

Step 3. Develop vision, goals, and targets 

 

There are various tools and methodologies for developing visions, goals and targets. Which to use 

will depend on the level of detail and depth that is desired, and pragmatic considerations of time 

availability and the willingness of stakeholders to participate.  

 

Nevertheless, regardless of what methodology is chosen, or even if no formal methodology is chosen, 

some of the key questions that need to be considered include the following: 

 

What is the vision? 

 

Developing a credible vision for advancing the attainment of the SDGs also requires that the political 

leadership of the initiative understands the current situation and can provide goals that are realistic 

in terms of resources, capabilities, technologies/innovations, and timeline to reach the objective(s).30 

  

How ambitious is the vision? 

 

Countries also need to decide how ambitious to make the vision and the goals. This is a political as 

well as an economic decision, and it depends on where advancing on specific SDGs chosen fits into 

the overall strategy, resources, and capabilities of the country, and the extent to which a greater STI 

input can accelerate the attainment of that SDG. It will also depend on the social acceptance of the 

vision and of its key elements. For some developing countries, it also depends on the type and 

magnitude of foreign technical and financial assistance they may receive or can try to obtain. 

  

How will the vision be developed and how will ownership be sought? 

 

A practical consideration is how the vision will be developed and how ownership will be shared. Based 

on the experience of many countries, this will depend on the level of leadership and commitment of 

high-level stakeholders, and the extent to which they are involved in the governance of the 

implementation of the roadmap. The success in getting stakeholder ownership will also depend on 

the process through which the vision is developed. Visions generated through broad consultation 

processes are likely to get greater ownership and credibility which can facilitate implementation. 

However, the broader the scope of the vision, the larger the number of stakeholders that may need 

to be involved, and the more difficult it may be to reach a consensus. This is an important trade-off 

that needs to be considered. 

 

 
30 While developing vision has been put as the third step, it could just as easily been put as a fourth step after 

more work has been done on the alternative technology/innovation pathways. This illustrates the iterative 

nature of developing roadmaps. 
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Approaches for developing visions include models to explore forward looking scenarios on issues such 

as climate change, trade, income distribution, etc.; as well as foresight workshops, alternative futures, 

horizon scanning, scenarios, and others.31  The main purpose of these tools is to consider more 

ambitious alternatives to simple projections of current trends. Their main value is that they can assist 

policy makers and relevant stakeholders develop plausible narratives for alternative futures, and to 

think through systematically about likely implications for the country’s future. That helps set out the 

goals and to open up an out-of-the box discussion of a future state that normally may not be 

considered. Once a consensus emerges about what policymakers want that state to be, they can begin 

to develop pathways of how to reach that state with an STI for SDGs Roadmap. The methodologies 

that offer support in vision-building include smart specialization (EU-JRC), STIP (UNCTAD) and TIP 

(TIPC). Some countries also set up specialized agencies or institutions that help assess future trends 

and how they may affect what a country has to do. In addition, some of the UN agencies such as 

UNESCO, UNCTAD and UNDP apply these methodologies in workshop settings to assist developing 

countries with this step.  

 

What are the specific goals and targets over the short (3-4 years), medium (5-8 years) and long run 

(8-10 years to 2030)? 

 

The time path for meeting different goals and targets also needs to be developed as part of the vision. 

If not here, they need to be spelled out in further detail in step five of the roadmap. In addition, 

consideration has to be given to how that vision will be communicated. Beyond the preparation of a 

document, when and how will it be launched? Should the vision be part of other major government 

announcements or should it be launched independently? Should the vision be announced early to 

create momentum and support, or should it be launched only when the full STI for SDG Roadmap has 

been developed? This will depend on country specific circumstances and traditions. However, it 

should be articulated by the highest level possible and launched through mass media including the 

press, television, and social media in order to help create momentum and alignment. 

 

Step 4. Assess alternative pathways  

 

This is the most critical step for creating an STI for SDGs Roadmap because it is the phase for explicit 

consideration of STI inputs towards accelerating the achievement of the SDGs. This is also where 

current STI for SDGs Roadmaps are weakest, particularly in developing countries.32 Part of the reason 

is that most available STI for SDGs Roadmaps have been developed for advanced countries, which can 

draw on greater capabilities for mission-oriented research to create new technologies. That said, for 

developing countries, innovation covers a broader space than pure research for scientific or 

technological purposes as it includes new ways of producing, delivering, and using goods and services 

which may already exist elsewhere, and which can accelerate the achievement of the SDGs if they can 

be effectively harnessed in the local context. There are also a few methodologies that offer support 

for the assessment of alternative pathways – for sectorial STI policies UNIDO uses the SIIG approach 

that includes this step and UNCTAD proposes it to jointly examine various dimensions: economic, 

 
31 Foresight methods and techniques can be used to support many steps in the process. see: CSTD-

UNCTAD. Strategic Foresight for the Post-2015 Development Agenda: 23 Feb. 2015, 

http://unctad.org/meetings/en/SessionalDocuments/ecn162015d3_en.pdf, 

SDG17 SDG8 SDG9 SDG10 SDG7 SDG11 SDG13; UNCTAD; Digital Tools for Foresight. Oct. 2017; 

http://unctad.org/en/PublicationsLibrary/ser-rp-2017d10_en.pdf, SDG1 SDG2 SDG3 SDG4 SDG6 SDG7 SDG8 

SDG9; UNESCO, Transforming the Future: Anticipation in the 21st Century, 2018, 

http://unesdoc.unesco.org/images/0026/002646/264644E.pdf,SDG4 SDG9 SDG10 SDG17; and UNDP Foresight 

Manual. https://www.undp.org/content/undp/en/home/librarypage/capacity-building/global-centre-for-

public-service-excellence/ForesightManual2018.html 
32 This conclusion is also reached by a review of STI roadmaps. See Carayannis, Grebeniuk and Meisner (2013), 

International Energy Agency 2015), and Miedzinski, McDowall and Fahnestock (2018). 



24 

 

societal and environmental challenges (STIP).  Other methodologies recommend foresight and other 

techniques but do not use them systematically. 

 

 
Table 2.1: Innovation is Diverse: The Main Faces of Innovation for the SDGs

 

Product and service innovation  

 Innovative technologies serving particular economic or social needs, including enabling 

technologies (e.g. ICTs) and technologies underpinning specific socio-technical systems (e.g. 

renewable energy technologies) 

 Innovative products 

o New products that provide value to users because of their features 

o Inexpensive, durable, repairable, re-usable, recyclable, biodegradable materials and 

products with enhanced accessibility and reduced environmental impact 

 Innovative services 

o Business to Business (B2B): New services which reduce the cost or time, or improve the 

quality of processes of production, management or distribution 

o Business to Consumer (B2C): Provision of new services that meet the needs of consumers 

at lower costs or provide them faster or more efficiently 

Organizational (institutional) innovation 

 New ways of organizing the production or delivery of goods or services (including government 

services) that reduce the costs, or time, of producing and delivering them 

 Better ways of managing the production of goods or services or their delivery, which can 

increase efficiency, quality, or accountability for new objectives such as pollution control, 

waste reduction, corporate social responsibility, inclusiveness 

Marketing innovation 

 Faster delivery or lower cost of marketing products and services, including for example 

through social media and other internet-based platforms, as well as product differentiation 

with eco-labels, fair-trade labels or labels ensuring that the production process of products has 

respected human rights 

 Science-based campaigns and awareness raising (e.g. water and sanitation or sustainable 

consumption) 

Business model innovation 

 New ways of organizing businesses and their products and services. For example, using 

internet-based platforms to match supply and demand of goods (such as Amazon) or services 

such as personal transport services (Uber and Lyft) or short-term apartment rentals (such as 

Airbnb) without owning any assets  

 Changes in value proposition and product-service systems of companies (e.g. circular economy 

business models, including product sharing and functional sales) 

Pro-poor, inclusive innovation and frugal innovation 

 Various types of innovation designed to address the needs of poorer, marginalized groups 

 Affordable products from the informal sector that have a potential to reduce lifecycle-wide 

environmental impact due to reduced use of resources and energy, and re-use of materials 

and components. Region-specific terms include ‘jugaad’ (India), ‘jua kali’ (East Africa) or 

gambiarra (Brazil) Products or services designed or redesigned to reduce their cost and 

complexity (can be modular but can still be high-tech) while retaining their core functions.  
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Table 2.1 presents a comprehensive overview of innovations, ranging from incremental process 

improvements to system innovation (OECD, 2015)33 as well as grassroot,34 pro-poor, inclusive and 

frugal innovation.35 The use of the term innovation in this report will vary depending on the context. 

Sometimes it will be in terms of globally new technology or it might be a product or service that exists 

elsewhere in the world but is new to the local context and may need to be adapted to the conditions 

in that context or it could be  in reference to an indigenous innovation that needs to be scaled up and 

diffused to other users. An effort is made in the text to clarify how the term is being used, but the 

reader will often have to infer that from the context. In addition, different types of innovation are 

needed in different local contexts. For example, if the focus is placed on diffusing an existing well 

tested technology, say, solar energy, there may be still a need for a great deal of innovative activities 

to apply it. Organisational innovation may be needed to work out suitable business models to make it 

economically feasible considering the socio-economic profile of future customers. Product innovation 

may be needed to adapt existing technology to the local context (e.g. design of roof tops, climate and 

other natural conditions, regulatory requirements, including standards). In addition, as noted in the 

introduction, there needs to be an equal, if not greater focus on non-technological aspects of 

innovation, such as alternative business models, organizations, delivery systems and social aspects, 

including barriers to using new technologies. 

 

Figure 2.4 presents three archetypes of technologies/innovation in terms of their relative importance 

for STI for SDGs Roadmaps in developing countries: existing technologies/innovations, emerging 

 
33 One perspective on transformative innovation is the notion of system innovation (Geels, 2005; OECD, 2015).  
34 Examples of grassroot innovations include those developed by rural innovators in the course of carrying out 

their farm and non-farm activities as they seek better and more efficient ways of doing things. However, they 

tend to be known only locally so there is a big challenge to highlight them and to scale up their dissemination. 

In India the Honeybee Network has developed an extensive database and support network for identifying, 

highlighting and disseminating grassroot innovations. 
35 Pro-poor, inclusive, and frugal innovation refers to innovations that have been designed to address the needs 

of poorer, marginalized population. They may include both high-tech and low-tech innovations. These include 

use of satellite technology to identify sources of clean water for poor rural communities, advanced but low-cost 

eye surgery to remove cataracts for as low as $30 per person, low cost water purification pumps, low cost solar 

stoves for rural communities. For more examples see some of the innovations presented at the Global Solution 

Summit in June 2018 before the third STI Forum in New York (www.globalsolutionssummit.com). 

Grassroots innovation 

 Innovation that involves grassroots actors (NGOs, communities) in the process of applying 

knowledge to sustainable development challenges, which are often defined at a local level 

Social innovation 

 New collaborative arrangements with social and environmental benefits (e.g. supply chain 

innovations rewarding primary producers, energy cooperatives, repair cafes, eco-villages)  

System innovation 

 System changes underpinning a number of mutually reinforcing innovations, often 

implemented by many organizations, which together have a potential to transform functional 

systems delivering key goods and services to societies, such as health, water and food, 

shelter, or mobility. For example: 

o Circular economy approaches changing waste management systems (integrated 

approaches to collection, sorting, processing and disposal) 

o Integrated solutions to urban systems (e.g. multimodal mobility systems). 

Source: Authors based on Oslo Manual, OECD and Eurostat 1992-2018, UNCTAD (2017, 2019), Miedzinski 

et al (2017a, 2017b), Radjou and Prabhu (2015), Dutrénit and Sutz (2014) and Cirera and Malony (2017).  
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technologies/innovations, and new technologies/innovations which have yet to be developed. In this 

discussion, innovation is in terms of the traditional use of innovation as technology to produce and 

deliver a product or a service that is new to the developing country context. It is critically important 

for a country to assess alternative pathways for how technologies/innovations that can be effectively 

harnessed in the local context. 

  

For the planning horizon to 2030, the reality is that most developing countries will be best served by 

taking maximum advantage of broad dissemination and use of existing technologies/innovations as 

well as emerging technologies/innovations. This is why they are in the broader bottom parts of the 

pyramid in Figure 2.4. The potential of new technologies/innovations yet to be developed is being 

represented in the narrower top part of the pyramid. However, drawing on historical precedents with 

developing, testing and applying new technologies, the time frame to 2030 is too short to expect that 

even if they are developed, they could be broadly disseminated.36 Currently, only a few developing 

countries (such as China, India, Russia, Brazil, and some others) have the R&D capability to develop 

new transformative technologies, with the bulk of these new technologies likely being developed in 

advanced countries. There is, however, an important role for international collaboration to develop 

new technologies that may be relevant for developing countries, as will be covered in Chapter 3.  

 

Figure 2.4: Pyramid of Relative Relevance of Different Technologies/Innovations to Achieve SDGs  

 
 Source: Authors 

 

What existing technologies and channels can help attain those goals? 

 

Benchmark assessments confirm that developing countries are far below the global technological 

frontier in most technologies ranging from agriculture to manufacturing and services. Although there 

is wide variance among developing countries, comparative studies of productivity across sectors show 

that on average developing countries are operating at less than 2 % of the productivity in agriculture 

achieved by developed countries, 5% to 20% of average productivity in manufacturing and 5% to 25 

% of productivity in services, respectively.37 This means that developing countries could go a long way 

toward attaining some of the SDGs by using technology that already exists.  

 

A key issue is how developing countries can access those technologies, considering that 68% of the 

population in low income countries and 61% of that in lower middle-income countries live in rural 

areas (WDI 2018). Moreover, more than two thirds of the labor force in low income countries and 

roughly 40% of that in lower middle-income countries is still engaged in agriculture, most of it in 

subsistence farming. For smallholder farmers and low-income population, grassroots innovation, 

frugal and pro-poor innovation offer ways for narrowing this innovation gap. And for these types of 

innovations, one of the major challenges is how to adapt, scale up and deploy available technologies. 

 
36 For a very revealing analysis of the time it has taken different technologies to diffuse globally see Comin and 

Mestieri, 2014. 
37 See for example OECD (2014) and Cirera and Maloney (2017) 
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There are multiple channels for obtaining existing technology. These include obtaining technology 

through direct foreign investment, importing capital goods and components that embody the more 

efficient technology, licensing technology, technical assistance purchased through arms-length 

market transactions or provided as part of bilateral government technical assistance packages or the 

dissemination work of NGOs or professional societies, foreign education and training, and copying and 

reverse engineering. However, just because the technology or innovation already exists somewhere 

in the world and there are many ways to obtain it, does not mean that it can easily be acquired and 

used. For example, to attract FDI that may bring in the desired technology the country must be of 

interest to the foreign investor and this involves not just attractive market opportunities, but a good 

business environment and other broader enabling conditions. In addition, there is the issue of how 

that technology is to be disseminated within a country, across different regions, and different actors.  

 

What does the STI system have to offer to enable the dissemination of the innovation? 

 

It must be kept in mind that technology is just one of many inputs required to actually have an impact 

on use. What is also required are financial resources, entrepreneurial incentives, and firms with the 

appropriate organizational and managerial capabilities that can deploy the technology/innovation to 

get goods and services to firms or consumers who can benefit from them. For example, to disseminate 

medical technologies/innovations, such as vaccines, requires a system of health providers. Also, 

something as simple as oral rehydration therapy, essential to reduce mortality because of dehydration 

from diarrhea, requires not just a few cheap chemicals, but trust by the target population in the 

providers, as well as clean water, which is usually not easily available in the communities where the 

problem is most endemic. Figure 2.5 is a schematic representation of some of the key components of 

the technology/innovation deployment system.  

 

Technology deployment can involve existing technology that is already ready for dissemination. 

However, new technology often has to be applied in prototypes and tested before it is fully deployed. 

In addition, once tested and debugged, it often has to be scaled-up to reduce production costs, which 

also helps foster its uptake. Therefore, more steps would be required within the technology box, but 

they are not represented here in order not to overly clutter the schematic representation. 

No technology works in isolation. It typically requires complementary inputs. For industrial products, 

these may involve different types of raw materials or components and some source of energy. For 

services, it includes hardware as well as software and other forms of non-technical innovation, 

including business models and new forms of organization and delivery of services. 

Technologies also require supportive infrastructure. This includes energy infrastructure, such as fossil 

fuels and alternative energy systems for electricity generation, such as wind farms or solar energy 

systems. Increasingly, a good ICT infrastructure of fiber optic cable and wireless networks is critical for 

digital technologies such as cell phones and other connected electronic devices which are becoming 

ubiquitous in our new context.  
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Figure 2.5: Technology and Innovation are Just One Element of the Deployment System Required to 

Reach Beneficiaries 

     

Source: Authors 

Developing and deploying a technology or /innovation also requires finance. Given the risks involved 

in developing and testing new technologies, this often requires some source of finance which may be 

the developers’ own capital, seed funding, or some sort of grants by governments or NGOs. Only once 

a new technology is beyond the conceptual stage, it is likely to attract venture capital or social 

investment funds. And even when a technology has been widely demonstrated to be effective, it is 

often not easy to attract capital to finance expansion. Banks are risk-averse, so they typically require 

some sort of tangible collateral before they are willing to make loans. New start-ups almost by 

definition do not have much physical assets beyond the potential intellectual capital associated with 

the new technology. Therefore, specialized sources of finance need to be developed as part of the 

deployment ecosystem. In addition, consumers may need access to financing to buy the product or 

service, so it will also be necessary to address how that financing can be extended to consumers. For 

poor target populations, this may require innovative financing schemes that bypass the formal 

financial system. These can include innovative Fintech financing using digital systems to deliver small 

amounts of financing and to track repayment history.38 

Deploying the technology/innovation also requires entrepreneurship. Someone – be it a company, a 

nongovernment organization, or a government agency – needs to take the initiative to roll out the 

technology to the ultimate beneficiaries. For technologies/innovations that are new to the target 

environment, there is often some risk that they will not work without some modifications or that there 

may not be uptake because of high cost, or cultural or other social reasons. Therefore, someone has 

to take the risk. In addition, the effective use of technology requires skills, including not only basic 

literacy, but also often specialized technical skills, such as how to use the internet or new applications.  

Deploying technology/innovation also requires a delivery system (See Box 2.4). For commercial 

technologies/innovations this is typically through private firms which have an incentive to deploy the 

products or services because they make some profits from such sales. For social 

technologies/innovations in sectors such as basic education, preventive health, security, and social 

protection, it is typically some sort of government organization or NGO. These are not generally 

already in place for the delivery of new technologies. Therefore, they have to be developed as part of 

the delivery ecosystem. In addition, for some technologies/innovations (such as in the health or 

agricultural sectors), the delivery system needs to obtain the trust of the users before it will be 

accepted. 

 
38 See for example some innovative financing systems such as those offered by Aamra e-banking in Bangladesh 

(https://www.aamratechnologies.com/), Credit Ease in China (http://www.creditease.com/english/press-

center/pressReleases), Ignite Power in East Africa (https://www.ignite.solar/), and Shared Interest in South 

Africa (https://www.sharedinterest.org/approach).  
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What emerging technologies may help attain those goals? 

 

There are also several emerging technologies that may allow cheaper or more efficient ways of 

meeting some of those goals. For example, rather than building central power stations and an 

extensive grid system to provide electricity to communities without electric service, new off-grid solar 

power technologies make it possible to reach rural communities at a fraction of the cost. Also, the 

advent of cheap cellular telephone and wireless service technologies are making it possible to provide 

phone and even telephone-based internet services to rural communities at a fraction of the cost and 

time compared to the expansion of traditional wire-based telephone or cable service. Similarly, new 

water purification technologies using advanced nano-technology membranes or other new 

technologies may make it possible to provide water to rural communities more cheaply than by 

extending more expensive conventional water supply systems. Artificial intelligence also has the 

potential to bring in a wave of complementary innovations with wide impact and may help substitute 

for some of the skill and knowledge gaps in developing countries.  

 

However, it must also be kept in mind that some disruptive technologies, such as artificial intelligence, 

automation and robotics, 3-D printing, and new materials, may also have negative impacts on growth 

and development prospects of developing countries. Automation and robotics may wipe out the low 

labor cost advantage of developing countries, which has allowed them to produce labor intensive 

manufactured products. 3-D printing may also lead to displacements and reshoring of global supply 

chains, which have provided an entry point for developing countries into manufacturing. 39  New 

materials and synthetically produced foods may reduce the exports of metal and commodity crops 

that have been critical for developing countries’ exports and growth. In addition, some of the 

emerging technologies such as nano and biotechnologies may have negative side effects, including bio 

and environmental hazards.  

 

 

 
39 There are cautious opinions on the impact of 3-D printing and other digital on trade prospects for 

developing countries, as recent empirical analysis shows otherwise. See Freund, Mulabdic, and Ruta (2019), 

Rodrik (2018), and UNIDO (2019). 
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Box 2.4: Some Relevant Insights from the Global Solutions Summit   

Five key points came out of the Global Solutions Summit held in NYC just before the UN 3rd and 

4th STI Forums, 2018 and 2019. The Summit brought together social entrepreneurs, foundation 

executives, high net worth individuals, NGOs, scientists and government officials around the topic 

“From Lab to the Last Mile: Technology Deployment Business Models for the SDGs.” 

   

1. Useful concept of the “global last mile challenge.” This was broader than the 

conventional geographic concept related to proximity to the grid and includes the 

challenge of getting existing technologies relevant to the attainment of critical SDGs to 

poor, marginalized populations. The point was that merely deploying technologies, such 

as water purification filters, drought tolerant seeds, health clinics, off-grid solar or wind 

electricity, off grid refrigeration and food processing and other small-scale distributed 

solutions, was not going to reduce fragility or ensure long term resilience. Achieving the 

latter required strengthening local social capital to share assets and information and 

promote self-help approaches and linking communities and local networks with 

government and formal institutions.   

2. Scaling up the challenge. While many entrepreneurs have developed relevant 

technologies and innovative new business models and forms of financing for the delivery 

of these goods and services to poor communities, and after reaching thousands, or even 

hundreds of thousands of poor people, it is clear that this is still not sufficient to reach 

the hundreds of millions of people who must be reached if we are to achieve the SDGs. 

What is required is a way to radically scale-up and massively deploy these successful 

innovative solutions. 

3. Building an efficient and effective deployment ecosystem. Scaling up and replicating 

successful business models to deliver SDG solutions requires an ecosystem involving 

technical, financial, human capital, supply chains, infrastructure, political support, 

entrepreneurship, innovative business models and delivery systems and financing. This 

entails a two-pronged strategy. First, developing a platform “so that the disparate 

elements of the ecosystem can find each other and join forces more easily,” such as 

through online platforms. Second, “building the capacity of local organizations, 

institutions, and individuals to participate more actively and fully in the deployment 

process.”  

4. Bringing finance to the last mile. This implies going beyond the Addis Ababa Action 

Agenda of catalyzing development finance from billions to trillions and developing 

innovative financial conduits so that these funds can be invested in increments of 

thousands and millions of dollars. Private businesses, NGOs and social enterprises are 

developing some of these innovative conduits via traditional and non-traditional banking 

systems as well as new fintech solutions to reach the last mile customers.  

5. Generating income to deliver the SDGs. The problem of reaching last mile customers is 

that they cannot afford the services. Therefore, effective STI for SDGs Roadmaps have to 

address the income constraint. There is a feedback loop from extending basic SDG 

services to communities and the income that is generated for them to be able to buy 

these services. Some NGOs have realized this and have expanded their role from 

technology suppliers to income generating market access programs. This also requires 

building social capital, which is a time-consuming process. This needs to be factored into 

programs to help achieve the SDGs 

 

The key implication of these findings is that discussions of STI for SDGs Roadmaps need to also 

focus on the non-science dimensions of the technology deployment ecosystem. 

Source: Watkins (2018) and Watkins (2019) 
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Thus, it will be important to constantly scan the horizon for the potentially positive or negative impact 

of emerging and new technologies. This means that the assessment of alternative roadmaps also has 

to take into account what special regulations or compensation programs need to be put in place to 

protect the populations who are negatively affected by the rapid dissemination of emerging 

technologies. Regulations may include increased security and privacy protection measures while 

programs may include both skills retraining as well as better systems of social protection. 

 

What new technology development possibilities may be available from new global development 

efforts? 

 

There is also the possibility that global innovation initiatives in agriculture (more drought and pest 

resistant crops, more nutritious food), energy and environment (advances in alternative energy 

technologies, carbon capture and sequestration), health (new vaccines or better diagnostic and 

preventive medicine, affordable organ replacement), water (more affordable desalination and water 

treatment technologies) and other areas can open new more cost effective ways of meeting some of 

the SDGs. Therefore, it is important to consider what is the potential of these new technologies and 

how countries should position themselves to take advantage of them. For example, what kinds of 

scientific/engineering/technical skills, physical and virtual infrastructure, institutions (such as 

technology and training center, business incubators/technology parks, etc. may be necessary for the 

country to be able to acquire/develop/use these new technologies. 

 

What alternative innovation pathways are there to reach those goals? 

 

Because there can be different ways of using STI to meet some of the SDGs, it is critical to explore 

different pathways. These should consider what would be required for each pathway in terms of 

alternative existing technology/innovation routes and deployment ecosystems, as well as the 

potential offered by emerging and new technologies and other forms of innovation. For each 

technological/innovation route, the costs, as well as organizational capabilities required to effectively 

diffuse it at the country or regional level need to be considered, allowing an overall comparison of 

these different routes.  

 

It is also important to appraise the distributional impacts of these pathways, considering their impact 

on gender, different age groups, ethnic groups, as well as territorial aspects. These impacts can be 

positive or negative and need to be considered in making the decision on which pathway to take. It 

will also imply the need to have specific policies in place to offset some of the negative impacts to 

some groups. It is likely that some technology/innovation routes will be more effective for reaching 

some particular population. For example, for electricity, a conventional centralized power grid may be 

more cost effective for dense urban populations, while others such as off grid solar or wind powered 

electricity may be more cost-effective for dispersed, rural populations. This requires significant 

scientific, technological and managerial input to examine the feasibility and cost effectiveness of 

different routes. And this would probably need not just local, but international expertise. 

 

It is generally expected that successful new technologies/innovations will have falling costs and 

become more competitive as they are further developed and scaled up. Also, old technologies 

typically reach a saturation point and eventually are replaced by newer technologies. Attention has to 

be given to the ecosystem required for the deployment of different technologies. In addition, for 

alternative pathways, the social aspects of the adoption of new technologies, such as the trust and 

acceptance of the technologies by the users, need to be taken into account. Ideally, for each 

technology/innovation pathway, the following should be considered in evaluating it: capability of the 

different agents needed in getting the service to the users including firm capabilities when they are 

the main delivery agents, the capabilities of government or NGOs and community organizations when 
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they are the main delivery agent, physical and digital infrastructure requirements, complementary 

inputs, financing, and government policymaking and delivery capability, and the relative costs and 

benefits of using the different technological routes. 

 

The choice of innovation pathways in STI for SDGs Roadmaps needs to consider existing STI capabilities 

and the extent to which they are aligned with the SDGs. Put simply, different types of innovation are 

needed to accomplish the SDGs in different contexts and require different capabilities from firms and 

other actors to be successfully implemented, scaled and diffused. For example, if one of the priority 

goals is to provide universal access to clean low-carbon electricity, governments need to assess 

knowledge and innovation needs in relation to existing STI capabilities and system conditions relevant 

for achieving this goal. This requires a systemic understanding of both generic STI capabilities (e.g. 

STEM skills, entrepreneurial potential, absorptive capacity) and specific capabilities needed to adopt 

and diffuse renewable energy technologies and upgrade energy infrastructures in the country. The 

focus on STI capabilities needed to address specific challenges is important as they may considerably 

differ between various topics, actors, technology areas, economic sectors and regions. This appraisal 

will allow planners to better tailor policy intervention in STI to address the SDGs while making sure 

that policy portfolios are catered for the specific policy and country context. 

 

Step 5. Develop detailed STI for SDGs roadmap     

    

Step 5 is focused on developing STI for SDGs Roadmap along with key instruments and priority 

actions to be taken to accomplish the vision and contribute to the SDGs. As a decision-making phase, 

the process needs to be embedded and aligned with the established policy processes, and fully engage 

key actors with powers and competences to make formal commitments. It is key that the process is 

transparent and takes a full account of the evidence and deliberations in the preceding steps. 

 

The process should result in a roadmap document – an action plan. The document needs to build on 

the preceding steps. It should introduce key findings of the baseline analysis and give an account of 

the roadmap deliberation process, especially on how the road-mapping process considers different 

voices and interests in elaborating and comparing alternative STI pathways. The methodologies like 

Smart Specialisation (EC-JRC), STIP (UNCTAD) and TIP (TIPC) offer support and guidance in during this 

step of roadmap development.  

 

The action plan should introduce: 

 

 Key challenges and vision of STI for SDGs Roadmap 

 Objectives, concrete targets and milestones of the roadmap and explain how they link with 

key strategic documents of the country 

 Description of selected innovation pathways and technology areas, explaining how the 

roadmap supports their deployment at scale 

 Policy instruments and other actions (e.g. public-private partnerships) included in the 

roadmap with an explanation of how they contribute to the roadmap objectives as a 

portfolio, and taking into consideration the capabilities of government agencies for 

implementation 

 Expected timeline of implementation considering contingencies, key dependencies and 

sequencing of actions 

 Roles and responsibilities of government and other stakeholders in implementing and 

coordinating the roadmap 

 Allocation of resources over time 

 Partnership and communication strategy to sustain stakeholder involvement and ensure an 

inclusive governance of the roadmap  
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 Monitoring and evaluation system to track progress on the roadmap implementation 

 Feed-back loops using monitoring and evaluation to adjust the roadmap  

 

Some of the key issues are discussed below. 

 

What will be the role of government vs the private sector or civil society? 

 

Generally, roadmaps for attaining the SDGs will be developed by government. However, given the 

nature of the SDGs, government is not always the key actor or even the most important actor. For 

some, such as quality education, clean water and sanitation, peace and justice and strong institutions, 

the government may have a strong role to play, be it through the direct provision of services, financial 

support, or the regulatory environment. For many others, such as decent work and economic growth, 

industry innovation and infrastructure, affordable and clean energy, it will be both public and private 

sectors that will roll out the services or undertake the activities that will help attain the goals. For still 

others, such as no poverty, zero hunger, good health and wellbeing, it will be a wide variety of actors, 

including non-government actors and civil society. Therefore, policy makers need to think of what it 

will take to incentivize and mobilize the other actors, drawing on government policy, regulation, direct 

government provision, government expenditures, subsidies, grants, etc.  

 

What will be an adequate policy mix? 

 

For this, policymakers need to develop an appropriate policy mix and instrument portfolio. The choice 

of instruments for these portfolios depends on the type, maturity, and level of disruptiveness of 

supported innovations, the institutional and implementation capacity of the government and its 

agencies, as well as the innovation capacity of the actors targeted by direct or indirect policy support.  

 

Design of policy instrument portfolios should consider how various policy instruments can incentivize 

actors with different needs and capacities, and leverage and funnel investments into innovations 

needed to accomplish the SDGs. This includes changes to the country’s regulatory regime as well as 

specific instruments aimed at encouraging or supporting desired activities.  

 

Table 2.2 outlines some general regulatory levers and policy instruments relevant for STI for SDGs 

Roadmaps. Changes to the regulatory regime are primarily used to open the economy to global 

knowledge inflows and provide the right signals for the use of technologies that are relevant to meet 

the SDG needs. In particular, they include regulations to encourage greater social inclusion and 

environmental sustainability, which may not be reflected in current market signals. It also includes 

dealing with the challenges of emerging technologies such as new forms of unfair competition 

facilitated by proprietary digital platforms; and issues such as data ownership, privacy, and security—

and these are relevant to developing as well as developed countries.  

 

The objectives of policy instruments providing support can be grouped into three broad types:  

  

 Adoption and use of existing and emerging technologies/innovations. In most low-income 

countries, production and services are done by very small, informal firms in manufacturing and 

services, and subsistence agriculture. They have limited knowledge of existing technologies that 

could improve the production and delivery of better goods and services that can help meet the 

SDGs. Innovation is largely indigenous or grassroots, although there may be a small modern 

sector. Thus, the key focus is not so much to encourage research, but to encourage the use of 

existing technology/innovation and to scale up grassroots innovation. Therefore, the instruments 

are aimed at providing technological information and innovation dissemination, strengthening 

management capability and skills upgrading, and improving the basic national quality 

infrastructure. Promotion of non-technological innovation. In many cases, the need for 
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innovation is non-technological but social, organizational or managerial (concerning business 

processes, marketing etc.). This type of innovation is particularly important in developing or 

transition economies as it allows businesses and societies adapt to change and accept it. It can 

also help achieve many SDGs as it promotes social change and localized (non-technological) 

solutions. In this case it is important to include instruments supporting the development and 

promotion of new solutions to societal problems and challenges. The innovative projects can be 

proposed by private sector but also NGOs and other civil society organizations.  

 Adaptation of existing and emerging technologies and innovations. This is typically more 

relevant for countries at the middle level of technological development and more diversified 

productive sectors as their innovation and entrepreneurial systems allow them to exploit more 

sophisticated technology and business models and proactively adapt them to specific local 

conditions and needs. Here, the focus also includes supporting greater interaction between R&D 

and the needs of firms and society, and the commercialization of adapted technology. 

 The third is for more ambitious creation of new technologies and system wide innovations. It is 

typically more relevant for countries with more advanced technological capabilities and 

productive sectors and includes support for more ambitious and transformative system 

innovation. The focus here is to encourage more collaborative approaches to big challenges, as 

well as to help mitigate the risks. 

 

Regardless of the level of development and technological capability, countries may opt to use 

instruments supporting a combination of all three types. Challenge-driven approaches to STI policy, 

such as mission oriented or transformative innovation policy, are likely to use instruments from all 

three types. Even countries at low levels of technological development may find the need to use policy 

instruments in the second or even the third type for specific SDG needs, for example to encourage 

research to adapt agricultural technologies to specific soil, climate, and water conditions, agricultural 

practices, and domestic tastes; or to bring in and adapt advanced emerging technologies, including 

digital technology systems, to local conditions. Likewise, even advanced countries may need policies 

in the first type to help small and medium enterprises use existing new technology.  
 

Table 2.2: Illustrative Regulatory Levers and Policy Instruments for STI For SDGs Roadmaps40 

Regulatory framework levers 

 Trade and foreign direct investment policy to encourage entry and use of technologies that 

can help achieve the SDGs, including a good business environment that encourages 

investment and innovation 

 Intellectual property protection which provides an incentive to develop new technology 

and also facilitates the transfer of technology by allaying the fear of foreign investors and 

technology supplier that their technology will be pirated. In addition, the information 

contained in patent documents can provide insights into how to develop other 

technologies. 

 Prices that reflect economic costs (i.e. carbon pricing; removing subsidies on carbon-based 

fuels, etc.) 

 Regulations for the challenges of the digital economy including, unfair competition, privacy, 

security, data access and ownership 

 Reskilling and social protection legislation and institutions to help people negatively 

affected by disruptive technology 

 Regulations and institutional arrangements underpinning gender equality in STEM, 

research, and entrepreneurship 

 Product and process standards and certification for safety, health, social and environmental 

goals 

 
40 For other useful classifications of instruments see Cirera et al. (2020) and UNCTAD (2019) 
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 Intellectual property regulation and incentives (such as purchases of licenses) to encourage 

use and diffusion of technologies helpful for the attainment of the SDGs 

 Rules and regulations for the development of venture capital and other financing relevant 

for new technologies that can help achieve the SDGs 

Instruments to absorb, disseminate, and use relevant technology and innovations 

 Public awareness campaigns and outreach activities to support the use of 

technologies/innovations for the SDGs 

 Creation and support of online innovation platforms that facilitate access to and transfer of 

technologies such as the UN online technology platform and WIPOs Green Technology 

Platform 

 Business advisory services to build up management capability and help increase 

productivity, attainment of safety, health and environmental standards and gender equality 

 Establishment of WIPO TISC National Network to provide value-added intellectual property 

services for the support of innovation and use of relevant technologies 

 Technology extension services to demonstrate and diffuse new technologies/innovations 

relevant for the SDGs, including scale-up and dissemination of indigenous and grassroots 

innovations 

 Technology/innovation centers to help solve firm problems related to the SDGs by using 

relevant new technologies/innovations 

 National quality infrastructure including metrology, standards, testing, quality control and 

awareness programs on the importance of using these services to meet quality, health and 

environmental goals 

 Supplier development programs to help firms integrate into domestic and international 

value chains 

 Vouchers for firms to contract specialized technical assistance to use relevant new 

technologies/innovations 

 Tax incentives or grants to first (pioneer) firms for using relevant new 

technologies/innovations 

 Development of firm clusters to generate economies of scale and agglomeration for 

learning about and effectively using (and developing) relevant new 

technologies/innovation 

 Skills upgrading and training programs to use new technologies including digital 

technologies 

 Tax incentives or low interest loans to firms or individuals for using products with 

technologies that help address the SDGs (such as for installation of high efficiency furnaces 

or purchase of electric vehicles) 

Instruments to adapt and disseminate new emerging technology and innovations 

 Development grants and subsidized loans for emerging technologies/innovations that help 

achieve the SDGs 

 R&D vouchers for firms to contract research to help deliver better goods and services for 

the SDGs 

 R&D tax incentives or grants for firms to adapt technology relevant for the SDGs 

 Technology transfer offices in universities and research centers to commercialize 

technology 

 Business incubators to support technology start-ups in areas relevant for the SDGs  

 Grants for science and engineering training abroad as well as developing strong domestic 

universities 

Instruments to develop new technologies and system-wide innovations 

 Grants to universities and research centers to develop new technologies/innovations 

relevant for the SDGs 
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 R&D tax incentives or grants for firms to develop new technology/innovations relevant for 

the SDGs 

 Support to clusters and science and technology parks to stimulate the development of 

relevant technologies/innovations to help reach the SDGs and its commercialization 

 Procurement specifications for new technological or innovative solutions accompanied by 

research grants and promises of large purchases if products or services demanded meet 

performance specs  

 Challenge grants to develop new technologies and innovations to address specific needs in 

environment, health, education, agriculture to help reach the SDGs 

 Grants and tax incentives for researchers and innovation consortia to develop new 

technologies/innovations in specific targeted areas deemed relevant to help meet the SDGs 

 Major government coordinated initiatives with significant government funding to create 

consortia of business, the academic community and public research institutes to develop 

new radical technologies  

Source: Authors 

 

The choice and design of STI policy instruments to support the selected pathways have to consider 

existing policy and institutional capacity to deploy and implement specific instruments and portfolios, 

but also the needs of stakeholders, including civic society and private sector. Often, classic policy 

instruments are not sufficient to address these needs, so it is also necessary to stimulate and 

encourage innovation in the public sector. This needs to be a critical and pragmatic appraisal. It may 

lead to a decision to include or exclude certain instruments from the portfolio or to adapt instrument 

delivery mechanisms or design features to make them feasible and avoid potential problems in 

implementation. GO-SPIN methodology (UNESCO) offers great support concerning policy mix for STI 

policies, in connection with the SDGs. For the detailed assessment of the effectiveness and 

improvement of policy mix, PER for STI (WB) can be applied. 

 

Adapting the STI policy mix to existing STI capabilities does not need to limit the ambition of STI for 

SDGs Roadmaps. Governments have a great deal of flexibility in selecting the combination of 

instruments and adjusting their design features to promote innovation that responds to the specific 

needs of different target groups and communities. STI for SDGs Roadmaps can become useful 

frameworks for the design and implementation of policy portfolios which gradually build up the 

capacity of STI systems to respond to key societal challenges. Roadmaps can create learning-by-doing 

environments in which governments, in close collaboration with stakeholders, appraise, co-design and 

gradually improve the STI policy mix so that it better responds to knowledge and innovation challenges 

posed by the SDGs. 
 

Who will do what over what time period? 
 

There is also the issue of which actors are to do what over what time period. This involves spelling out 

the role of different government ministries and agencies that may be involved as well as the 

relationship between the central government and subnational governments. This includes 

determining how the activities of the different government agencies will be coordinated. Which 

agency is responsible for coordinating government activities also needs to be decided considering 

what power or leverage that agency will have to effectively carry out the coordination? To make this 

work and have real traction, it is necessary to have all the relevant stakeholders from government, 

the private sector, and civil society on board to commit to their respective responsibilities (see Box 

2.4 on engaging the private sector). This is why stakeholder involvement is such a critical input for 

developing a successful roadmap. 
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What capacities in government and other agents will be necessary? 
 

Another important consideration is whether the different agencies or other actors, including the 

private sector and civil society, have the capacity and skills necessary to successfully fulfill their role. 

If they do not, then training or capacity building needs to be built into the roadmap. This may add to 

the cost, but it is essential in order to have a roadmap that can be implemented. To build up domestic 

capabilities, developing countries can try to get technical support from international institutions, 

develop twinning arrangements for capacity building with bilateral agencies as well as foreign 

companies, and build technical training components into loans from the multilateral development 

banks.  

 

What financing will be necessary and how will it be obtained and delivered?  
 

Another very critical issue, which unfortunately is not sufficiently dealt with in most plans, is how the 

costs of the different initiatives are to be financed. How much will be the government’s responsibility 

and where will it obtain the funding? Will it be from current tax revenues or will there be a need for 

additional financing through domestic or foreign borrowing or bond issues, or through new specially 

earmarked taxes (as has been done in Chile and Colombia, for example, to finance special innovation 

funds), or special grants from NGOs or other donors. Some countries may prefer to leave the budget 

details to other documents, but the issue of costs needs to be addressed. If the plan is to have 

sufficient financial resources for implementation, it will probably have to be vetted by the Ministry of 

Finance to allow budget trade-offs to be considered and decided upon. 
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Box 2.4: Engaging the Private Sector to Use STI more Effectively to Attain the SDGs  

 

  

The private sector is driven primarily by the search for profits and responds to market signals and 

the policy environment. It may also be bounded by limited information on market opportunities 

relevant for reaching some SDGs, as well as by incomplete knowledge of technologies and 

innovations that could provide profitable ways to provide goods and services towards that end. 

Policy makers, on the other hand, tend to focus their attention on providing goods and services to 

reach the SDGs which may not be economically attractive to the private sector. They need to 

understand this disconnect and seek ways of engaging the private sector’s contribution towards 

leveraging STI to accelerate the achievement of the SDGs. They also have to understand that the 

private sector is very diverse in terms of the size and capabilities of firms ranging from small, 

informal enterprises with limited technological and entrepreneurial capability to large, domestic 

and foreign multinationals with great capabilities and global reach. They have to target their 

strategies and policies to address this complex reality. In addition, many firms, regardless of size, 

are also sometimes willing to act beyond the profit motive because of corporate social 

responsibility interests and this goodwill also needs to be harnessed. 

Public policy can provide positive and negative incentives for engaging and investing in STI for SDGs 

using various instruments. Positive incentives can be provided by instruments ranging from market-

based instruments (e.g. direct financial support to technology adoption or to develop new 

technologies) to measures supporting industrial clusters and innovation networks in areas relevant 

for the SDGs (see Table 2.3 overviewing policy instruments). Incentives can be introduced by new 

instruments or by changing the design features of existing instruments (e.g. changing award criteria 

for grants and procurement contracts, changing the level of public match funding depending on the 

risk profile of investments). In addition, public policies can improve information on market 

opportunities and technologies (such as by market fairs; agricultural, industrial, and service 

extension services and demonstration project, business incubators, science or industrial parks, etc.) 

to help achieve the SDGs, as well as training for entrepreneurs and workers to use relevant 

technologies and innovations. 

Negative incentives or restrictions discourage investments in STI projects which are not aligned 

with the SDGs. These include reducing or banning products and materials with proven negative 

impacts on human health (e.g. toxic chemicals) and environment (e.g. single-use plastics) and 

introducing pricing to inputs such as water and carbon that reflect true economic costs. They also 

include removing existing instruments which introduce perverse incentives (e.g. subsidies to 

socially and environmentally harmful economic activities such as fossil fuel subsidies). To make a 

significant contribution to social and environmental sustainability, and delivering public goods, the 

STI policy mix needs to find a right balance between positive and negative incentives. 

As strategic policy frameworks for action, STI for SDGs Roadmaps can play an important role in 

creating alignments between public and private sector innovation strategies and build policy 

environments providing incentives for multiple actors to invest in and collaborate on STI activities 

with the highest potential to achieve the SDGs. By developing a shared vision and innovation 

pathways, the road-mapping process can help identify concrete barriers and incentives needed to 

prioritize and scale up STI investments conducive to economic, social and environmental 

sustainability. 
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Step 6. Execute, monitor, evaluate, and update plan  

 

Needless to say, the key step after the development of the STI for SDGs Roadmap is its 

execution and implementation. This is where the value of this exercise is to be realized. Some of the 

key elements to be considered are the following: 

How will the roadmap be executed? 

Since the roadmap will involve many different parts of government, as well as the actions of other 

actors including the private sector, foundations, civil society organizations, and other domestic and 

international partners, it will be necessary to have developed good governance and coordination 

mechanisms. Which part of the government will be the lead agency? How will it effectively coordinate 

with other parts of the government and other actors? How will capacity constraints be addressed? 

How will other bottlenecks and problems in implementation be dealt with? How will adjustments to 

the roadmap be made? To implement roadmaps effectively, it will be necessary to set up proper 

monitoring, evaluation, and updating mechanisms. 

 

What monitoring and evaluation mechanisms will there be? 
 

For the plan to be credible and effective, there should be provisions for monitoring progress to 

determine whether it is on target or whether there are problems in implementation that need to be 

addressed. Who will do the monitoring, how will it be done, on what parameters, and with what 

frequency? The indicators to monitor are not just the traditional STI inputs such as scientists, 

engineers, technical publications, and patents, but also technology licensing, technical assistance, 

twinging arrangements, etc.; and more importantly, output indicators, such as: reduction of hunger, 

reduction of income and gender inequality, reduction of green-house gas emissions, increases in the 

use of non-fossil fuel energy, reductions in infant and maternal mortality, reduction in the incidence 

of communicable diseases, increases in life expectancy, preservation of biodiversity, etc., as relevant 

to the targeted SDGs. There is also a need to choose appropriate evaluation mechanisms and timing 

(ex-ante, interim, ex-post), such as through program theory and formative evaluation methods, open 

assessments through multi-stakeholder engagements and rigorous impact evaluations. The available 

methodologies to support the monitoring of the roadmap include GO-SPIN (UNESCO), PERs in STI 

(WB), SIIG (UNIDO) 

 

Who will do the evaluation? 
 

This involves not just deciding who will do the evaluation but also selecting an institution or group 

that is both appropriately qualified and sufficiently independent from the actors to be credible. This 

may require building into the roadmap proper provisions to create this capacity in the country. 

 

What mechanisms will there be for continuous horizon scanning for changing sub-national, national, 

and global conditions? 
 

Since technology, together with science and innovation, is such an important factor in the STI for SDGs 

Roadmaps, there needs to be a mechanism for tracking the potential impact of new technologies that 

may open up new opportunities or pose new challenges. In addition, changing subnational, national 

and global conditions which may affect the plan need to be continuously scanned, such as trade 

tensions, fragility and conflicts, the impact of more frequent extreme weather, or other disruptions. 

Who will be responsible for this and how will it be done? Continuous horizon scanning is often done 

by specialized departments within government or think tanks. 
 

Some developing countries are already carefully monitoring the impact of some of these trends, 

particularly the impact of new technologies. Mexico, for example, has undertaken a major effort to 

assess the impact of disruptive technologies on the country (Lopez-Portillo, 2018). This has included 

consultations with foreign and domestic technology experts as well as extensive consultations with 



40 

 

leaders in various industries as well as with civil society. This will be an important input into Mexico’s 

STI for SDGs Roadmap.  

 

How will the lessons from the evaluation of progress on meeting targets and changing conditions be 

fed back to adjust the plan? 
 

This is perhaps the weakest part of most plans, including those of developed countries. There rarely 

is an explicit mechanism to learn from the evaluations of what is working or not working to adjust the 

roadmap. In some countries, the progress of plans is reviewed on an annual basis. In others, reviews 

are undertaken every 3 to 4 years. This requires treating the roadmap as a dynamic process that needs 

to be adjusted in light of its performance as well as changes in a domestic and foreign context and 

technology.  

 

The framework for continuous learning and monitoring has to be built into existing policy processes 

and practices. It needs to include credible and effective feedback mechanisms that ensure lessons 

from implementation are analyzed and acted upon. The framework can benefit from an on-going 

collaboration with local, national and international stakeholders who can support the collection of 

data as well as share relevant evidence and methodological approaches. 

 

A useful mechanism that can help here is to set up a “learning platform” (or “community of practice”) 

developed for the roadmap, which can build on the current Voluntary National Review process of 

countries’ reporting on plans and progress on the SDGs under the 2030 Agenda. This would make the 

roadmap more than just an action plan. It would turn the roadmap into a learning mechanism bringing 

together various ministries and stakeholders and international experience. 

 

It should also be kept in mind as noted in Step 1 and Box 2.2 that the SDGs are interdependent. 

Therefore, as experience in implementing the roadmap is acquired and progress is evaluated, it is also 

important to consider how to broaden the scope of the roadmap to take into account the synergies 

and address the trade-offs in adjusting the plan and moving forward. This is an area in which sharing 

of experience and further assistance from specialized agencies of the international community that 

are working on these synergies and trade-offs will be very useful. 

 

2.5.  Overview of methodologies 

The choice of methodology will depend on the country’s needs, contexts and objectives. For instance, 

if a country’s need is to explore the effectiveness of STI policy instruments, then GO-SPIN, STIPR or 

PER may be more appropriate. However, the objective is to develop STI roadmaps that focus on 

identifying bottle-necks and eliminate weak linkages in the ecosystem, and harness STI to address 

social, economic and environmental challenges, then from the list of methodologies reviewed, the S3, 

TIP or STIP may be more appropriate. Looking at the steps from this Guidebook, it can be seen that 

different methodologies can also serve best during different steps of the roadmapping exercise. 

 

The review of existing methodologies shows that none of the current approaches is fully 

comprehensive. One way forward is to explore synergies and complementarities among the 

methodologies and set up collaborations among the international organisations and agencies. Some 

of them are very experienced in the stakeholder involvement during the whole process of roadmap 

design – here the methodologies like smart specialisation, STIP or TIP can be especially useful. In terms 

of analyzing and planning policies and policy instruments, the interested countries might look at the 

expertise of UNESCO in GO-SPIN or the World Bank in PERs in STI. The latter will be also useful for 

monitoring and evaluation exercises. Most of the analysed methodologies can support the countries 

in valuable analytical exercises, but few of them offer support for implementation. The latter are smart 

specialisation, STIP and TIP. Because of these “specializations” the interested countries or subnational 

territories can choose one or more approaches that match their needs at the different stages of the 
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roadmapping process. Thanks to the combination of different approaches, the capacity building effect 

and new collaborations between different organizations can bring additional benefits. 

2.6.  Ensuring that a Country takes Full Advantage of the Global STI System  

STI for SDGs Roadmaps also have to explicitly consider the international dimension. This includes how 

they will draw on and make effective use of the international supply of STI inputs, methodologies and 

approaches, data and evidence based good practices, technical assistance, and financing. The way that 

most countries tap global STI inputs for theirs SDGs is very fragmented and uncoordinated. The 

objective of this section is to help countries more systematically assess and develop effective plans 

for accessing and effectively using global STI inputs to accelerate the achievement of their SDGs.  

 

To a large extent getting access to and using global STI resources and expertise is intermediated by a 

country’s national innovation system (see Chapter 3). Assessing the capacity of the country’s national 

innovation system to acquire, adapt, deploy and use global STI to help attain the SDGs has various 

dimensions. There are several useful methodologies for doing reviews of a country’s national 

innovation system explained in the Background Paper by the JRC of the European Commission (see 

also the Operational Note of the Guidebook). What is proposed here is more narrowly focused on the 

extent to which a country’s national innovation system is supportive and “fit for purpose” for 

effectively tapping into and domestically deploying elements from the global STI system that can help 

the country attain specific SDGs it chooses. Some of the key aspects to consider include: 
 

 Assess to what extent the country’s innovation system is able to identify and match relevant STI 

inputs from the global system and to acquire and make effective use of them. This includes the 

capacity of government and other agents in the innovation system, in particular firms and other 

critical implementing agents.41 

 Assess how well the national innovation system is drawing on relevant global STI inputs. What 

types of inputs is it getting or not getting through market and non-market channels? Is the national 

innovation system making full use of what can be obtained from abroad? If not, what are the 

obstacles and what is necessary to resolve them? Likewise, are international advice and technical 

assistance being obtained through non-market channels having a positive tangible impact? If not, 

what are the problems or obstacles and how can they be addressed?  

 Examine how well the country’s policy and regulatory framework encourages, rather than inhibits 

access to global technology and innovation. For example, since multinational companies and many 

SMEs are the main players in the creation and dissemination of technology and innovation, what 

policy or other barriers may there be for attracting relevant foreign investment? Similarly, are 

there regulatory or policy barriers to accessing foreign science and technology databases because 

of policy restrictions? In addition, it is important to assess the adequacy of the country’s social 

policies. Emerging technologies can offer many opportunities, but they also can disrupt jobs and 

increase inequality. Therefore, it is important that there are policies and mechanisms to retrain 

workers, as well as to provide social protection to people who lose their jobs or cannot find 

employment as a result of new technologies. It is also important to consider whether policies 

promote environmental sustainability, as many technologies that can help with environmental 

sustainability require a favorable policy environment for them to work. For example, proper 

pricing of water and energy, good regulation and charges against environmental pollution, etc.  

 Examine constraints in the country’s infrastructure. One critical element is the country’s STI 

infrastructure. This should include both its capacity to undertake relevant research to help track, 

monitor and acquire global technology and innovation but also to carry out its own R&D to adapt 

and develop technologies/innovations relevant to its own needs. It should also go beyond the STI 

infrastructure to include the ICT infrastructure (which is now so critical to take advantage of what 

 
41 In a broader analysis of the STI system it should also include an assessment of STI specialization and the 

competitive positioning of the country’s key sectors and areas of research.  
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digital technologies can offer), the education and skills necessary to use the technologies, and the 

depth and flexibility of financial and labor markets.  

The government should also consider priority areas where elements of STI can most usefully be 

obtained from abroad42 and what that requires in terms of changes to the national innovation system. 

There may be options which require fewer international inputs, but this may mean longer lead times. 

There may also be seemingly easy options of “quick technology transfer” which may mean faster 

results, but less building of local capability. A critical issue here is also that of policy coherence. This is 

complex but is important because some STI roadmaps for the attainment of specific SDGs may work 

at cross purposes with others. Open consultations with stakeholders can identify some of these trade-

offs and help identify problems, complemented by input from technical experts on alternative ways 

to deal with some of these trade-offs and constraints.  

 

Explicit consideration should be given as to what is expected in the short run (next 1-2 years) versus 

the medium term (3-5 years), and long run (6-10 years): 

  

 Interventions that may be possible in the short run are getting better access to information about 

what is available internationally; changing policies and regulations that may constrain that access, 

high impact training and awareness building among policymakers and key actors in the non-

government sectors; accessing and deploying innovations that allow leapfrogging, such as smart 

cell phones rather than fixed line phones and computers, off-grid solar and wind electricity rather 

than central electric grids to reach dispersed rural areas, many preventive medicine practices and 

vaccines as opposed to more expensive treatment, etc. This should also include how to strengthen 

the ability of local researchers and research institutions to participate in international programs 

that are developing technologies relevant to attaining the SDGs.  

 Programs that can be launched in the medium term (3-4 years) should focus on strengthening key 

infrastructural elements as well as the broader innovation ecosystems that will be necessary to 

mobilize and deliver STI elements that can accelerate the achievement of the SDGs targeted in 

the country, strengthening some key STI infrastructure institutions than can help deploy relevant 

knowledge to meet the SDGs, etc.  

 Initiatives with a longer-term horizon include investments in domestic R&D capacity to develop 

new technologies and effectively deploy them to where they are needed, developing world class 

research centers and universities, etc. However, some actions to get the medium and long run 

outcomes have long lead times and need to be started even in the short run.  
 

Considerations should be given to how the country’s STI for SDGs Roadmap can draw on regional 

initiatives such as the African Union’s plans for science and technology and the SDGs, and digital 

transformation of Africa. In addition to addressing cross-border spillover effects inherent to some of 

the SDGs (e.g. water resource management in major river basins), there can be important economies 

of scale in addressing some STI for SDG issues such as through sharing of data and experiences of good 

practice, training programs, articulation of specific challenges such as regional health hazards, access 

to safe water, weather monitoring, protection of environment and biodiversity, etc.  

In addition, developing countries should consider how they may best aggregate some of their STI 

needs which require concerted global action such as developing new vaccines for stopping global 

pandemics and tropical diseases, new technologies to help mitigate and adapt to the impact of climate 

change such as more drought resistance crops, non-fossil-based alternative energy, etc. Articulating 

 
42 The Background Paper on International STI Collaboration has a brief summary of the broad approach the five 

largest donor countries have to STI in their ODA. Developing country governments also need to actively explore 

how they may get more coordination and synergy from the STI activities of different UN agencies and other 

actors on the supply side of STI. 
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the demand for technologies that can address these needs and explaining why they are relevant to 

people in many developing countries can help trigger a concerted response from the international STI 

supply system. 
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Chapter 3. International Partnerships for STI for SDGs Roadmaps 
 

This chapter is about the international dimension of the framework for STI for SDGs Roadmaps 

presented in Chapter 2.43 The objective of this chapter is to outline how international partnerships can 

do more to support the development and implementation of STI for SDGs Roadmaps. It draws heavily 

on the background paper “International STI Collaboration and Investment for Sustainable 

Development.” 
 

The structure of the chapter is the following: Section 1 provides the global landscape of international 

partnerships on STI for the SDGs. It identifies three main communities involved, provides an overview 

of the relationship between the global innovation system and that of individual countries, and places 

the relative size and STI efforts of developing countries vs developed countries in a different context. 

Section 2 proposes a three-pillar framework for what the international community can do. It is “build” 

national STI capacity, “boost” the development and dissemination of STI across countries, and 

“broker” international coalitions to create global public goods in STI for the SDGs. Section 3 provides 

a summary qualitative assessment of the current state of international support to use STI for the SDGs 

in developing countries. It outlines what the main actors can do: governments, international 

institutions, the private sector, the science and professional community, foundations, and NGOs. 

Finally, Section 4 highlights three main courses of actions for donor country governments to help 

marshal STI to accelerate the achievement of the SDGs and link them back to what receiving countries 

need to do to take advantage of international cooperation. 
 

3.1 Landscape of International Cooperation on STI for SDGs 

Domains and Actors 

As in the case of national STI for SDGs Roadmaps, at the international level there are also three policy 

domains that are relevant for developing these roadmaps (Figure 3.1). Although there is some 

movement toward greater cooperation, the efforts are still quite fragmented. Therefore, they are not 

as effective as they could be if they were to be more systematic and to include more coordinated 

actions by their different constituencies. 
 

Figure 3.1: International STI for SDGs Cooperation: Domains and Actors

 
Source: Authors 

 
43 This is consistent with the technology-related targets under SDG 17 (17.6, 17.7, 17.8 and 17.16) which focuses 

on international partnerships on STI to help achieve the SDGs. See Annex 2. 
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SDGs Cooperation 
 

The SDGs cooperation community is the newest, only in existence since 2015, although it builds on 

the Millennium Development Goal community. Progress on meeting most SDGs is occurring naturally 

as part of the development process. International partnerships for the SDGs are explicit in Goal 17, 

and innovation is explicit in Goal 9, while more effective use of STI can help accelerate the 

achievement of all the Goals.44 Many actors are involved in SDGs cooperation communities, ranging 

from governments to foundations, the private sector, the academic and professional community, 

NGOs, and civil society. International cooperation to help achieve the SDGs is ongoing, and some of 

the SDGs could be reached with enough time and resources. The key point is to accelerate their 

achievement. For this to be accomplished, there needs to be a stronger emphasis on leveraging STI 

more effectively into plans to achieve the SDGs. 

 

Development Cooperation 
 

The development cooperation community includes many actors from governments, UN System, 

multilateral development banks, international foundations, CSOs, professional societies, to individual 

citizens. The objectives are also very broad and include elements of helping developing countries to 

achieve the SDGs, as well as strategic national and personal interests. There are elements of STI 

support in development collaboration, but these are relatively small as described later in this chapter. 

Moreover, the STI components are not all focused on helping to achieve the SDGs. Nor should they be 

as the goals of development cooperation include advancing national interests. However, there could 

be a more effective use of development cooperation to use STI to accelerate the achievement of the 

SDGs. The actions of different players will be outlined in the next section. 

 

STI Cooperation 
 

There is growing awareness that a global innovation system must include more active participation 

from developing countries; and that the system has many key actors, not just governments, academia 

and the private sector, but indigenous knowledge and frugal innovation holders; and that foundations 

are playing an important role in funding R&D and innovation, which before was more limited to 

governments and the private sector. The STI community is increasingly aware of the need to 

incorporate SDGs into their work (UNCTAD, 2018, 2019; OECD, 2018). There is a need for a new 

innovation system that pays more attention to inclusiveness and environmental sustainability, which 

is partially addressed by some of the ongoing international STI collaborations. To achieve the SDGs, 

there is a need to direct more STI effort towards those goals. There is also a need to increase capability 

in LDCs to help them leverage STI for the achievement of the SDGs. 

 

To a limited extent, the three communities are slowly converging as development cooperation is 

mainstreaming the SDGs; and STI cooperation, which historically has focused more on 

competitiveness and cooperation in R&D among advanced countries is beginning to focus more on 

the SDGs and in helping developing countries achieve them. However, as will be developed below, 

there is much more that can be done. 

 
44 SDG 9 explicitly includes innovation in title of goal. SDG 17 explicitly mentions international cooperation on 

S&T as one of three main areas for international partnerships. The SDGs can only be achieved if there is a more 

explicit use of STI to help attain them. A content analysis of the 17 goals found that STI is formally agreed as 

means or ends for 12 (out of the 17) goals, and 26 (out of the 169) targets, as in Annex 2. However, STI are 

indirectly relevant for all the goals and virtually all the targets can benefit from some element of science, 

technology, or innovation. In terms of the gap analysis for SDGs using the SDG Index and Dashboard 

commissioned by the Sustainable Development Solutions Network, the goals that were most lagging were goals 

2, 3, 9, 12, and 14. In the middle were goals 7, 8. 10, 13, 15, and 16. Relatively advanced goals were: 1, 4, 5, 6, 

11, and 17 (IATT, 2017). Therefore, if the goals are to be achieved faster than with business as usual then there 

is an additional urgency in the demand for STI inputs that can help the most lagging goals.  
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The Relationship between the Global and National Innovation Systems 

Figure 3.2 presents a stylized schematic of the global STI system, linking the global supply of science, 

technology and innovation to a country’s national innovation system and STI needed to accelerate the 

achievement of the SDGs. For expository purposes, the international STI supply can be conceived as 

consisting of global science supply and global technology and innovation supply. 

 

The main forms of science collaboration are training in science and mathematics, joint research with 

participants from developing countries, formal scientific collaborations and networks (e.g. the 

Belmont Forum), mobility of researchers and highly skilled labor, as well as research on the specific 

needs of developing countries. Science is also transferred by making available the output of scientific 

work through scientific and technical papers, international science conferences and symposia, and 

scientific data bases. Many of these collaborations occur through non-market mechanisms.45 

 

The main actor in technology and innovation supply is the private sector and the main way that 

technology and innovation are disseminated to developing countries is through market mechanisms 

such as the import of manufactured goods (particularly capital goods and technology intensive 

intermediary goods), technology licensing, foreign direct investment, ICT and commercial services, 

patents and trademarks, and training in engineering and management. A lot is also disseminated more 

informally through non- market mechanisms such as international travel, attendance at international 

technology and commercial fairs, reverse engineering and copying, and informal networks. The 

international STI system can interact with the supply as well as with the demand side of the NIS. The 

science part interacts particularly with the supply side, while the technology and innovation parts 

interact primarily with the demand side. 

 

The middle of Figure 3.2 depicts the national innovation system46, distinguishing between four main 

kinds of actors (universities and research centers, firms and organizations, national and subnational 

governments, and consumers and civil society), the broader context and framework conditions, and 

the underlying natural resource endowment.  

The critical elements are the linkages, flows and accumulation of knowledge, people, finance among 

the actors. The broader context includes key infrastructures that are most relevant to the national 

innovation system such as STI infrastructure (universities and research parks; research centers; 

business incubators and accelerators, metrology, standards and quality control, etc.), ICT 

infrastructure (which has now become a critical infrastructure not just to the national innovation 

system, but to the economy more generally), as well as key institutions (finance and venture capital, 

and labor and capital markets) and the policy and regulatory regime (macro policy, the business 

environment, including intellectual property protection and the rule of law, STI policy, competition 

policy, social policy, and environmental policy). 

National innovation systems have many objectives driven by key actors (such as the pursuit of 

knowledge by scientists, the pursuit of competitive advantage by firms, the pursuit of better 

livelihoods by civil society; security, competitiveness and welfare goals by governments, etc.). The 

agreement on the SDGs by the global community in 2015 put another broad, multi-faceted demand 

on the global and national innovation system with social inclusion and environmental sustainability as 

additional key objectives (UN, 2015). 

 
45 These are activities that are not provided as a transaction of money paid for a good or service based on market 

relationship. However, it includes grants and prizes and collaborations where different parties contribute time 

and effort towards a common goal. 
46 There is a broad literature on national innovation systems. What is presented here is a brief sketch that 

highlights the importance of keeping in mind the different agents, as well as the broader institutional, policy, 

and social context in which they operate. 
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Figure 3.2: Positioning the National Innovation System to Benefit from International STI Supply and Address the SDG Demands

 

 

Source: Authors, based on Cirera and Maloney (2017) for the middle part of the figure.
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3.2. Three-Pillar Framework for International Partnerships – “Build, Boost, Broker” 

The low STI capability in developing countries is a critical constraint for effective international 

collaboration47. This applies to different actors including firms and entrepreneurs, research and education 

systems, government, consumers/users, and civil society and citizens. This is, therefore, built into the 

three-pillar framework for international STI collaboration proposed below in Figure 3.3.48 

 

The first pillar of collaboration focuses on strengthening national STI capacity, mostly in developing 

countries, to address challenges underpinning the SDGs. This includes building both endogenous capacity 

as well as capability to absorb external knowledge and technology. This pillar of international 

collaboration benefits individual countries directly. The support may be provided by another country 

(bilateral collaboration), group of countries, international organisations or scientific and professional 

societies. 

Figure 3.3: Three pillars for international STI collaborations for the SDGs 

 

Source: Authors 

 

The second pillar of collaboration focuses on boosting international flows of relevant knowledge, 

technology and innovation across countries and on supporting cross-country STI collaborations 

addressing the SDGs. One objective of this type of international collaboration is to shape international 

STI markets and remove bottlenecks impeding the flow of knowledge, people, and finance directed 

towards the SDGs, including adapting international framework conditions to foster existing STI for the 

SDGs as well as promoting stronger non-market flows such as scientific, academic, and professional 

cooperation. Another objective is to foster STI collaborations to create new STI that can help countries 

address local challenges in attaining the SDGs. As a result of this intervention, knowledge, people and 

 
47 Also see Colglazier (2018) for a strong rationale for why it is important to create more STI capability in developing 

countries. 
48 Underlying analysis, case studies and a typology of various interventions are elaborated in the Background Paper 

on International STI Collaborations and investment for SDGs; World Bank (2018b) applies the three-pillar “build, 

boost, broker” framework to creating opportunities and mitigating risks of emerging technologies. 
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investments relevant for the SDGs will reach countries and communities where they are most needed 

more effectively. This pillar also includes supplying global public goods (GPGs) needed to facilitate better 

matching of STI supply and demand such as data, expertise and scientific knowledge. 

 

The third pillar focuses on engaging in international collective STI actions with an ambition to tackle 

global challenges. The level of intervention is focused on enhancing the global STI system to endow it 

with collective capabilities and institutional settings to undertake collective action at a large enough scale 

to address critical gaps. These collective STI actions have an explicit focus on tackling global challenges 

and achieving transformative impact. This pillar is key to safeguarding the Global Commons (common pool 

resources) as well as to collectively develop new knowledge and solutions to achieve the SDGs. The focus 

is on the planetary STI capabilities. 

There is a strong science policy community as well as a well-developed science advisory ecosystem that 

can be mobilized to help create these coalitions. Part of what is missing is a greater willingness by 

governments and other actors, including the private sector, to commit resources and organization to 

support these coalitions. Another major challenge is developing appropriate governance to coordinate 

and manage the multiple actors needed to not only advance the necessary STI, but also the deployment 

systems to deliver it at scale to make a difference. 

The pillars, and their respective actions and collaboration mechanisms, are interdependent, and 

therefore need to be “geared” toward fitting each other to maximize collective impact with multiplier 

effects. These interdependences are not necessarily linear or one directional. For example, focusing only 

on strengthening STI capabilities of developing countries cannot overcome bottlenecks in the 

international STI flows and effectively address challenges of GPGs. Boosting international STI flows alone 

will not overcome capability gaps at the national level. Taking international collective action will not 

replace building country level capabilities.  

Successful instruments and collaboration mechanisms tend to address more than one pillar of 

collaboration. For example, CGIAR includes dedicated activities aimed at building local capacity (“build”), 

knowledge sharing (e.g. via participation in multi-stakeholder platforms) (“boost”) as well as facilitating 

integrated international collective actions addressing global challenges and global transformations 

(“broker”). Similarly, Mission Innovation includes information and knowledge sharing activities (“boost”) 

as well as joint technology demonstration (“broker”). Table 3.1 summarizes current practices of 

international STI cooperation for each of the three pillars. For boosting STI flows, the table distinguishes 

typical non-market from market mechanisms since they have different targets of support and 

instruments. The last column of the table gives some illustrative examples, although many of the examples 

address more than one pillar. While brokering global coalitions is quite challenging, there are numerous 

historical examples as well as some ongoing efforts (see the Background Paper on International STI 

Collaborations). 

 

Given the complexity and urgency of the challenges we face, countries and the international community 

need to engage in all three pillars of international collaboration to mobilise STI for the SDGs. The three 

pillars should not be translated into a simple step-by-step strategy (e.g. to first focus on improving country 

STI capacities, then address international knowledge flows and consider international collective STI 

action). The importance of each pillar of international STI collaboration needs to be catered for the specific 

challenges and context. In some cases, the collective STI action for GPGs can be used as a strategic lens to 

concentrate international efforts to build specific STI capacities and infrastructures in (mainly but not only) 

developing countries who are either mostly exposed to specific challenges or could create more value 

benefiting other countries or disadvantaged communities.
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Table 3.1: Current practices of international STI cooperation for SDGs 

 Unit of intervention Areas of international support (instruments and recipients) Select examples 

Build STI 

capability 

Individuals - Researchers: scholarships, research grants 

- Farms/firms absorptive and innovation capacity: training, Business 

Development Service (BDS), agricultural/management extension services 

- STI policymakers: training, peer-learning, learning-by-doing 

ASEAN-India S&T 

Development Fund 

Human capital base 

and institutions 

- STEM education, digital skills, basic and applied research institutes 

- Entrepreneurship/deployment system, intermediaries, networks 

- Public service delivery (e.g. health, education, water, conservation…) 

WB ACE 

UN agencies STI 

training programs  

Broader STI system - STI-related infrastructure (quality systems, connectivity…) 

- STI system diagnostics, policy advice / assistance to reforms 

- Sectoral R&D and innovation systems (e.g. energy) 

UNEP TNA 

STIPR/Go-Spin/PER 

Boost 

STI 

flows 

Non-

market 

Link / strengthen 

existing STI for SDGs 

- University partnerships, exchange programs 

- Multi-stakeholder platforms, networks, communities of practitioners 

- Facilitate a multi-stakeholder collaborative approach to bring together 

efforts 

UN Multi-stakeholder 

Forum on STI for 

SDGs, PASET 

AOSP, EU JRC S3P 

Increase new STI for 

local challenges 

- Supply-push: joint research projects 

- Demand-pull: government procurement, prizes 

CGIAR, UK GCRF 

X Prize; Horizon 

Europe International 

Research Partnerships 

Market Barriers to markets - Support the development and use of the online technology platform 

for match-making STI Supply and SDGs demands 

TFM online platform 

Trade and 

investment flows 

- Donor/IFI projects to crowd in and catalyze R&D, technology transfer 

and innovation linkages through private capital and blended finance 

- Treaties and other agreements conducive to STI flows (e.g. IP) 

Lighting Africa 

US FtF 

WEF NVA, WRG 

Broker STI 

coalitions 

Norms, values, 

standards, statistics 

- Global visions, strategies, monitoring reports 

- Cross-country monitoring and evaluation systems 

UN Digital 

Cooperation Panel 

Coalitions addressing 

critical global gaps 

- Partnership/funding/governance frameworks 

- Mission-innovation programs, grand challenges 

US PEPFAR, DE4A, 

WEF Frontier 2030 

Transformative STI 

system 

(global/regional) 

- Joint or aligned fiscal/procurement/research policies 

- Explore synergies and promote system-wide leverage to support 

international partnerships and multi-stakeholder initiatives for the 

design and implementation of roadmaps  

Horizon 2020, TFM 

Source: Authors, informed by WB and OECD, the Background Paper on International Collaborations for STI for SDGs Roadmaps.
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3.3. Key Priorities and Actors for STI Collaborations for SDGs 

It is helpful to put the key actors and elements of the three pillars in perspective before outlining what 

the government can do. Figure 3.4 provides some details on the relative size of countries at different 

income levels in terms of population, GDP and STI activities. The main points to note are: 

 

Figure 3.4: Distribution and Significance of STI Flows to Developing Countries

 
Source: Authors. 

 

 While the developing world (middle- and low-income countries) accounts for 83% of the global 

population, it only accounts for 36% of world GDP. These differences are less pronounced for 

upper middle-income countries and most pronounced for low income countries whose average 

per capita incomes are only 1.8% of that of high- income countries. 

 R&D capability, as proxied by R&D expenditure is even more skewed, with developing countries 

accounting for just 23% of world R&D. Moreover, the bulk of the R&D in developing countries is 

done by China (not in table but it is $258 billion or 60% of all the R&D done by developing 

countries). Lower middle-income countries account for only 1.9% of global R&D, and low -income 

countries do virtually no R&D. 

 The output of scientific and technical journal articles is less skewed than R&D expenditures, with 

developing countries accounting for 38.9% of the total. And lower middle-income countries’ share 

at 7.5% is almost four times as high as their share of R&D expenditures. 

 The largest 1,000 companies account for 42% of global R&D ($782 billion out of a total of around 

$1,860 billion in nominal dollars).49 Moreover, transnational companies are the main mode of 

global dissemination of technology and innovation through their trade and foreign direct 

investment activities and technical information transferred through supply chain links. 

 Cross-border data flows, proxied by used international network bandwidth, is the most 

concentrated in high-income countries (even with China and India grouped as middle-income 

countries, they have small shares), indicating the serious risks developing countries face to be left 

behind digital transformation. 

 

The key points to note are that most science, technology, and innovation is done in high income 

countries for their needs and for strengthening their international competitive position. Developing 

countries have much bigger challenges than high income countries in meeting the SDGs because their 

SDG gaps are much larger. In addition, most R&D is done by the private sector, large multinational 

companies in particular. 

 
49 See Jaruzelski et al. (2018) for R&D by largest companies. 
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To advance international STI collaborations more fit for the SDGs, it is useful to examine the current 

situation from the developing countries’ perspectives. Most of the activities by Official Development 

Assistance (ODA), STI and SDG communities oriented on STI for SDGs are non-market .50 This contrast 

greatly with market driven flows which transfer technology and innovation that may be relevant for 

the SDGs, and are driven mostly by private sector activity. The main market flows are: net inflows of 

foreign direct investment, imports of manufactured products, imports of ICT and business services, 

payments for the use of intellectual property rights, and tertiary education abroad, which is an 

important way to acquire foreign knowledge.51 As can be seen in Figure 3.4 (right panel) these market 

flows are much larger than the STI oriented activities of ODA. 

 

Figure 3.5 quantifies ODA disbursement for science and innovation and for technology by main ODA 

donor countries. As can be seen, the disbursements for science and innovation are much larger than 

those for technology. Combining the data from Figures 3.4 and 3.5, the following conclusions can be 

drawn regarding the relative actions of the key actors with respect to the three pillars.  

 

 The size of ODA for STI is very small compared to market STI flows. In addition, ODA emphasizes 

capacity building for STI (with debatable outcomes and facing measurement issues), and funding 

for R&D, but appears less focused on boosting the flow of existing STI across countries, and very 

little on brokering global public goods because it is largely delivered through bilateral programs. 

However, despite their small size, ODA and multilateral STI related activities can be used by 

governments to leverage those of other actors, including the scientific community, NGOs, and the 

private sector, as will be developed in the next section. 

 

 STI cooperation is more focused on pushing the boundaries of knowledge and doing R&D than on 

building country capacity to use STI for the SDGs, which is relatively small compared to 

international collaboration among advanced countries52. However, the role of the STI community 

can potentially be very large in all pillars. This is very forcefully argued in the Global Sustainable 

Development Report 2019 (Independent Group of Scientists 2019, see also Box 2.2), which 

emphasizes in particular the need for science to do much more in developing new science and 

technology to take advantage of the synergies among the goals and to ameliorate the trade-off 

and address negative impacts. The role of the STI community in Pillar 3 is limited by the difficulty 

of brokering coalitions to take on large scale challenges due to problems of scale, limited finance, 

and the challenge of workable governance arrangements. 

 

 SDG cooperation on STI such as the UN’s TFM, despite the clearly articulated need to harness STI 

to achieve the SDGs, has not been able to do much on any of the pillars. This is largely because of 

its limited funding even to boost the flow of existing knowledge, broker concrete collaborations 

to create new STI or build country capacity beyond some training, methodologies and policy 

advice. However, its role is potentially very large in brokering global STI coalitions to address grand 

SDG challenges through its advocacy role and convening power (see Annex 1). This is an area that 

will be addressed in the next chapter. 

 
50 The activities of NGOs a tend to be mostly non-market. The activities of international institutions fall partly 

under ODA but mostly under market activities of the private sector since while they finance some STI capacity, 

they mostly finance many STI related activities (even R&D activities and STEM education) through commercial 

loans to governments and projects co-financed with the private sector that deploy existing technology and 

innovation.  
51 More details in the Background Paper on International STI Collaboration. 
52 Since most of these activities are non-market, it is harder to quantify the actual volume of R&D focused on 

developing countries and less on STI for SDGs. Details in the background paper. 



53 

 

Figure 3.5: Sources and contents of STI in ODA Supporting Science and Innovation (left panel) and 

Technology (right panel): Disbursements in 2016 prices 

 

 

Source: OECD (2019) 

 

 The private sector plays a very large role in delivering on the second pillar through its role in 

creating and transferring knowledge and technologies through market activities, including foreign 

direct investment, R&D, sale of intellectual property and sale of manufactured products and 

business services. Typically, though, market incentives do not necessarily assure inclusive 

outcomes to the most marginalized groups. The private sector has a weaker role in building 

country capability to use STI for the SDGs, although multinationals often build SMEs absorptive 

capacities and improve management practices through supply chains, contract and strengthening 

key elements of national innovation system such as research centers and develop STI related 

training programs at universities. On the other hand, the private sector is very weak on the third 

pillar because almost by definition there are problems of incentives because of the lack of 

appropriability, high risk, and complexity. However, more recently, the private sector is realizing 

that it has a critical and major role to play in achieving the SDGs as illustrated by a major initiative 

launched in January 2020 (see Box 3.1), showing that there is great potential for governments to 

work together with it and the scientific and NGO community to boost and broker STI for the SDGs. 
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Box 3.1: New Private Sector Initiative on Unlocking Technology for the SDGs 

The next section will focus on what governments can do to make effective use of ODA as well as to 

leverage more STI activities by other key actors of the international community. 

 

  

The World Economic Forum (WEF) is one of the institutions hosting multi-stakeholder 

initiatives to systematically onboard private sector efforts to address global challenges. Its 

key initiatives to engage industries, international development partners, governments of 

developed and developing countries, and integrate technology development/deployment 

with investments, policy reforms and other complementary measures, include New Vision 

for Agriculture and Water Resource Group (for case studies, see Background Paper). 

 

At its Annual Meetings 2020, the WEF launched a new initiative called Frontier 2030 - a New 

Fourth Industrial Revolution for Global Goods Platform, with an accompanying report. The 

report analyzed over 300 Fourth Industrial Revolution technologies that could make 

contributions to meet the SDGs. But they found that there were significant barriers and risks 

to scaling these applications. The barriers include: “poor data access and quality, lack of 

basic infrastructure, an inadequate governance and policy environment, upskilling and 

reskilling needs, [and for]…public goods-focused solutions—a lack of viable business models 

and commercial incentives for scaling” (p.7). The basic argument is that business as usual is 

not an option for achieving the SDGs by 2030 and that “a gearshift is needed from the 

current race to deploy new technologies for short term growth and private gain to a more 

long-term and principled approach that actively manages and harnesses the role that 

technology can play for humanity and the environment” (p.20). The report argues that the 

private sector has a critical role to play in partnership with government, the scientific 

community, and civil society in developing and scaling the technologies to facilitate the 

achievement of the SDGs; and to manage the downside of that technology revolution, 

including from security and control risks to socioeconomic risks such as job displacement, 

and even unintended environmental risks. They identified eight “enablers needed to 

continually accelerate innovation and investment into the new solutions that help tackle our 

grandest challenges, and to create viable markets for those solutions in the long term”: 

 

1. Responsible technology governance: from ‘do no harm” to “principle and positive 

impact” 

2. Leadership: leadership to mobility commitments and standards 

3. Partnerships: collective action and collaboration 

4. Public policy: policies and regulation for the Fourth Industrial Revolution 

5. Financial mechanisms: stimulating the Fourth Industrial Revolution for good market 

solutions 

6. Breakthrough innovation: shaping an innovation agenda to tackle the most pressing 

social and environmental challenges 

7. Data and tools: new models for data collaboration scaled for Global Goal impact 

8. Skills: upgrading, reskilling, interdisciplinary talent and collaboration 

They issued a call to action by tech sector executives and government leaders for 

“coordinating, mobilizing and tracking commitments and action, around a collective mission 

to accelerate and realize technology’s potential to tackle the Global Goals” and to organize 

vital pathways that also help different stakeholders recognize the respective and 

complementary roles that each needs to play to change business as usual (WEF,  2020). 
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3.4. What Donor Country and Pilot Country Governments Can Do 

Donor Country Governments  

It has become clear to the international development community that more effective use of 

innovation is critical to achieve the SDGs in light of the needs and limited financial resources. An  

upcoming report by the Development Cooperation Directorate of the OECD (DAC, 2020) found “at its 

best, the innovation work DAC donors have led and supported involves the fusion of new technologies 

and technical advances with new business models and organizational approaches, and efforts to 

reform and transform institutions, norms, and political context.” It argues that “this kind of innovation 

…is the best pathway for achieving the SDGs and other global commitments.” However, it found that 

the efforts are fragmented and that not enough is being done to make innovation a major driver of 

development assistance. It urges that DAC members and other development organization support 

innovation “as a centrally important and cross-cutting strategic capability,” and that they “[harness]… 

this capability courageously and systematically in pursuit of the most pressing and complex 

development and humanitarian goals.”53 

In the language of the present Guidebook, this includes more efforts to build, boost and broker STI 

activities for the attainment of the SDGs. Donor country governments, including not just those from 

developed countries, but also developing country governments that have strong STI capabilities and 

development assistance programs, can undertake various initiatives to improve the use of STI in 

developing countries to help them achieve the SDGs.54  

These include three areas: 

 Improve the coherence and effectiveness of the STI components of the ODA assistance they 

provide to developing countries 

 Leverage the broader STI supply beyond what they do through direct ODA, by providing 

incentives or otherwise facilitating market and non-market channels 

 Create international coalitions of STI actors to take on Grand Challenges  

Improve the coherence and effectiveness of the STI components of ODA assistance  

The World Bank took a detailed look at the disbursement of STI-ODA intersections in 2017 by the five 

largest donors: U.S. Germany, UK, Japan and France (Kanehira et al, forthcoming 2020). Based on this 

analysis and the one by OECD (OECD, 2019), concessional finance to STI is estimated to range from 

USD 10 billion to over 20 billion per year, representing six to 10% of total concessional finance by DAC 

members, multilateral organisations and other countries, according to background paper on 

international STI collaboration. The data of these ODA-for-STI programs and activities are not very 

well-reported, shared and analysed; there is an urgent need to build up a robust and comprehensive 

evidence based-mechanism for coordinating within and across donor countries to capitalize on 

respective comparative advantages for greater impact and improved outcomes.55  

Donor country governments also need to think strategically about what makes the most sense for 

them in supporting STI for the SDGs in developing countries. Currently, the support for STI from donor 

countries to developing countries is very fragmented56. More systematic efforts are needed for donors 

to understand what different ministries and agencies are already doing in this area. The joint European 

 
53 See more details in background report on international STI collaboration for the SDGs  
54 Triangular cooperation, where a developed country helps finance the transfer or relevant technology and 

innovation from one developing country to another, is also an important element, particularly for grassroots 

and other inclusive and frugal innovations that commonly originate in developing countries. 
55 More analysis of the coherence of action is needed across countries to overcome barriers.   
56 The efforts of many agencies as well as of multilateral development banks are also very fragmented even with-

in the agencies, and especially across institutions. This is an endemic challenge that should be addressed in the 

context of developing international STI for SDGs roadmaps. 
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Union’s programmes, open to international research and innovation collaboration, can be a good 

example of such an activity.57 There are different country models of STI related ODA assistance. The 

Background Paper provides a brief overview of those from the five largest donors: U.S., Germany, UK, 

Japan and France. All of these variants have their own pros and cons.  

Donor countries should consider their national strategic foreign policy and competitiveness interests, 

as well as their STI strengths and capabilities as the basis for defining their objectives and scope of 

their contributions for STI for the SDG in developing countries. In addition, donor countries may find 

it useful to undertake public expenditure reviews of the efficiency and effectiveness of the STI 

components in their ODA.58  

It is likely that their interests would be better served if they were to develop more strategic and better 

integrated activities across government departments/agencies and with other agents in their national 

innovation systems, as well as with other countries and to be more systematic about developing their 

country’s contributions.  

Leverage the Country’ Broader STI Supply to Build and Boost STI in Developing Countries 

Donor country governments can also try to leverage the broader supply of STI from their countries. 

While ODA is just a fraction of the total STI elements a country supplies to developing countries, it can 

be leveraged if countries are able to use it strategically to influence the broader country supply of STI. 

Unfortunately, most donor country governments have little systematic knowledge of how the private 

sector, universities, think tanks, NGOs professional associations, diaspora networks or individuals are 

supplying STI inputs to developing countries.  

To develop more effective assistance and leverage STI inputs to accelerate the achievement of the 

SDGs in developing countries, it is important to know who in the country is doing what, to understand 

what drives them, what they are accomplishing, and how they could be organized to have greater 

impact. This assessment is fundamental to develop a realistic vision of what can be accomplished, 

what role the government could play, and how it is to be done. This requires consultation within the 

government as well as with relevant stakeholders in the country such as the private sector, academia, 

and civil society as their involvement will be important for formulating and delivering on the initiatives.  

As previously noted, the private sector is the main agent in the generation and global dissemination 

of technology and innovation. While it is primarily motivated by its own profit-making interests, it 

does undertake STI activities that can be relevant to help achieve the SDGs (e.g. more energy efficient 

and alternative energy technologies, lower cost health services, cures for diseases, lower cost 

sustainable shelters, etc.) when it finds profitable opportunities. Moreover, it responds to regulations 

and incentives and other instruments that the government can use to influence its activities. 

Therefore, there are opportunities to try to influence private sector contributions to STI for the SDGs 

such as carbon pricing on fossil fuels, regulations on emissions and other environmental 

“externalities”. Innovative public procurement can also have an important role in generating new 

solutions. 

Likewise, governments can influence the activities of NGOs, academics, researchers and citizens at 

large through a wide range of policy instruments other than direct finance as summarized in Table 2.2. 

Thus, there is room for governments to encourage other agents to deploy STI efforts towards the 

SDGs, including activities directed at the specific challenges of developing countries.  

On the government side, it will necessarily involve the ministries of foreign affairs, development, 

science and technology, telecommunications, industry and commerce, finance, and many others as 

 
57 European Union and its Member States are the major donors of development aid in the world. 
58 The World Bank has developed a guidebook for undertaking public expenditure reviews for STI within a 

country (World Bank, 2014) which may provide some useful insights for how donor countries may review the 

effectiveness of the STI components in their ODA. 
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well as relevant agencies and committees of congress or parliament and the head of government. It 

should also involve the mass media to build public support for the plans and take into account the STI 

needs of developing countries that the government aims to assist. The specific goals and targets 

should be set after addressing the different approaches in light of what is politically and economically 

feasible. 

Leveraging activities being done by other agents or institutions in the country includes providing 

incentives to increase the STI support given by other agents or institutions in the country such as 

matching research grants, scholarships, co-funding technical assistance, underwriting some of the 

risks in financing such ventures. It also includes non-financial levers, such as providing leadership and 

coordination of activities in the country supporting greater STI inputs to help developing countries 

achieve the SDGs. 

 

Stakeholder consultations should be held to create consensus and get buy-in from different actors to 

develop a detailed plan of action. This should set out clear goals and priority actions, including the 

responsibilities of the different agents, financing, special incentives etc. Governments have many 

policy instruments, including direct action through its ministries, agencies, and special programs; tax 

and incentive systems, awareness campaigns and moral suasion, and coordinating the actions of 

others.  

 

The government should identify what is required to improve leveraging through each of these routes. 

This is related to how much political support there is at the highest levels of government, not only to 

make more effective use of the STI assistance that is already being provided, but also whether there 

is an appetite for increasing support, and even taking a global leadership role in developing some 

relevant technology or innovation. However, even making effective use of the existing overall budget 

requires some political capital because there are always entrenched vested interests in keeping 

ongoing programs. It also requires coordination across different ministries and programs and setting 

up processes for accomplishing that, as well as some lead agency or point of contact at a high level of 

government like the head of state or cabinet office. 

As in the case of receiving country STI for SDGs Roadmaps, those for donors should have clear 

provisions for monitoring and evaluation of results as well as periodic readjustments in light of what 

works and what needs to be improved or changed. For this to happen, it would also be useful to 

consider formally monitoring this special STI for SDGs Roadmap activities in the peer review 

mechanisms of ODA (such as through the Development Assistance Committee of the OECD), as well 

as to set up a peer learning mechanism to share approaches and best practices among donor 

countries, including non-DAC members active in this area such as China, India, Brazil, and South Africa. 

The roadmaps should identify direct government financing as well as what is expected from other 

actors in the country as well as from other international donors and the recipient countries 

themselves. It should also identify concrete monitorable mileposts over specific periods of time. 

 

Broker international coalitions of STI actors to take on Grand Challenges  

Beyond what donor governments can do to coordinate their own country’s STI supply to developing 

countries, they should also consider creating international coalitions of STI actors to address grand 

challenges. As has been clearly articulated in the GSDG (2019), there is an urgent need for more 

concerted scientific effort to address the synergies and particularly the trade-offs among SDGs, as well 

as some of the global trends that may negatively impact the achievement of the goals such as climate 

change, increasing inequality, and environmental degradation. Many of these global challenges are 

beyond the capability of any one country to address. They require large scale efforts by many 

countries and multiple stakeholders working individually and collaboratively toward shared goals. 

Examples of some area requiring this type of global effort include the transition to sustainable 
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development, eradication of some endemic diseases, solving the challenges of the energy/water/food 

nexus, particularly in poor countries, etc. 

 

Historically there have been examples of such international collaborative effort such as the Green 

Revolution and vaccines against HIV/AIDS (see Background Paper). They are impressive achievements 

which have had a tremendous global impact in improving sustainable development. What is very 

sobering, however, is that it took decades to create the coalitions and to develop the science and 

technology that led to the breakthrough innovations that improved outcomes. It is important to learn 

from those experiences in order to speed up this process to tackle global challenges, including new 

ones such as the potentially negative social and environmental impact of disruptive technologies. 

 

Brokering coalitions of interested stakeholders requires: 

 

 Convening international workshops to develop the challenge(s) to be addressed and to assess 

the baseline and the objectives 

 Designing and building partnerships that bring together the different competencies required 

to map out possible pathways towards a solution 

 Designing appropriate governance structures and key instruments for coordination, financing, 

monitoring, progress evaluation and direction/redirection 

 Designing the ecosystem of other agents and institutions (e.g. government agencies, 

entrepreneurs and firms, NGOs, extension agents, input suppliers, community organizations, 

financing agents, etc.) that are required to get the technology to the ultimate beneficiary 

 Raising awareness, stakeholder engagement, and strategic communication to influence 

consumer choices with SDG-informed alternatives 

 

Main lessons for brokering successful international coalitions to undertake collaborative programs for 

global technological public goods are the following: 

 

 A clear definition of the challenge(s) and of the role of STI 

 Exploration of alternative pathways and solutions to the challenge(s)  

 A realistic assessment of the costs and potential benefits of different pathways in the short, 

medium and long term  

 Clear mechanisms of stakeholder engagement and long-term commitment (this requires a 

clear understanding of the incentives and rewards for different stakeholders to engage and 

stay engaged, and these may not be just monetary but social and reputational) 

 Adaptive mechanisms for tracking progress and adjusting work programs, stakeholder 

engagement, and collaboration arrangements in light of what is or is not working 

 Thinking beyond the development of technology to the design of the ecosystem that is 

necessary to deliver benefits to the ultimate beneficiary 

 

A promising example of this kind of effort is a global coalition to bring some of the benefits of the 

digital revolution to Africa which is called the Digital Economy for Africa (summarized in Box 3.1). 

While it only addresses some of what is needed to help Africa take advantage of the digital revolution, 

it is noteworthy for its ambition ( “$25b + $25b” financial commitments) to provide some of the key 

elements including: digital infrastructure, digital skills, digital platform, digital financial services, and 

digital entrepreneurship. It involves the collaboration of regional organizations, multiple 

governments, various UN agencies and multilateral development banks, private companies, and 

multiple philanthropic agencies. 

 

There are other incipient attempts to create international STI coalitions to address other SDG related 

goals such as the elimination of plastic pollution in the marine environment, low carbon energy, 

climate change adaptation in cities, and others. It will be important to learn from them to distill some 
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lessons in order to move toward developing international STI for SDGs Roadmaps to tackle some of 

the grand challenges of the SDGs. 

 

What Receiving Country Governments Need to Do  

 

The discussion in this chapter has shown the great need as well as the tremendous potential for the 

international community to do more to leverage STI to accelerate the achievement of the SDGs, and 

especially to help developing countries. As emphasized, a great challenge is the weak STI capacity in 

developing countries. But the challenge is not just the weak human and physical infrastructure and 

limited resources. As noted in the last section of Chapter 2, it also involves the mindset and the policy 

and regulatory frameworks in developing countries. Some of the key elements of this are: 

 

 Building own endogenous potential and excellence in STI with the purpose to have a partner role 

in global alliances 

 Being more open and proactive in acquiring, adapting, deploying and using existing technology 

and innovation that already exists globally 

 Being more on top of global developments in technology and innovation, particularly on disruptive 

technologies that can offer strong potential but can also create risks 

 Doing foresight analysis on the potential and risks of new disruptive technologies that may impact 

them and how to best take advantage of the positive aspects and mitigate or adapt to the negative 

aspects 

 Strengthening their broad innovation systems to be able to assess and participate in the global 

innovation system and develop new technology and innovations relative to their needs 

 Thinking in terms of the whole innovation deployment system and including the role of the private 

sector and civil society (both domestic and international), in order to take technology and 

innovation into actual practice and at scale to make a difference 

 Thinking also in terms of what they can get from regional STI arrangements which can provide 

some economies of scale and sharing of relevant experience, as well as how to raise awareness of 

some of the major challenges they face, where more international STI support would be very 

helpful 
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Box 3.2: African Digital Transformation Strategy 

 
  

Digital innovation is creating unprecedented opportunities for Africa to grow its economy, 

create jobs, and transform people’s lives. With the aim of ensuring that every African individual, 

business and government is digitally enabled by 2030, the African Union, with support from the 

World Bank Group and many other partners, has embarked on an ambitious journey— Digital 

Economy for Africa (DE4A) that will help countries accelerate progress, bring high-speed, 

affordable connectivity to all, and lay the foundations for a vibrant digital economy. 

 

The African Union is developing a Digital Transformation Strategy, and the World Bank Group, 

with AU Member States and many other partners, is developing an Action Plan, taking a multi-

tiered approach to five foundational elements of the digital economy: digital infrastructure, 

digital skills; digital platforms; digital financial services and digital entrepreneurship. Partners 

include the African Union Commission, Regional Economic Communities and regional 

institutions (e.g. EAC, WAEMU/BCEAO, CEMAC, Smart Africa, AfDB), bilateral and philanthropic 

agencies (e.g. Bill & Melinda Gates Foundation, UK, France, Germany, Norway, Japan), UN 

agencies (e.g. UNECA, ITU) and the private sector (e.g. GSMA, Google, Microsoft, Alibaba).  

 

Reaching the goal of digitally connecting every individual, business and government requires 

ambitious and easy to understand targets in each of the five foundational pillars of the digital 

economy to help catalyze and concentrate action, as shown below. Diagnostics are being 

undertaken to develop a detailed digital scorecard to set more granular targets.  

 

Indicative Targets for Digital Economy for Africa 

 

 
Source: AUC’s Presentation at the Fourth Expert Group Meeting on STI for SDGs Roadmaps in Nairobi, April 2019, and 

All Africa Digital Economy Moonshot event at the Spring Meetings of World Bank Group and IMF, April 2019. 
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Chapter 4. Conclusions and Next Steps 
 

4.1. Key Messages  

This Guidebook introduced a step by step approach for policymakers to develop and implement 

national STI for SDGs Roadmaps and to participate in and benefit from international partnerships to 

harness STI potentials to achieve the Global Goals and leave no one behind. The Guidebook is also 

meant to address the ‘tower of babel’ problem by introducing a set of common languages. Given the 

current state of data and the constantly evolving knowledge of needs and potential supply of STI, the 

underlying analysis has necessarily been very preliminary. However, it has attempted to outline what 

is possible and the kinds of thinking, strategizing and planning that have to be done both nationally 

and internationally. As a result, this first edition of the Guidebook promotes a common approach and 

develops coherent frameworks to examine gaps, evaluates synergies and trade-offs through a joint 

effort, and prioritizes actions in order to strengthen national STI systems. Overall, governance, 

institutional arrangements and participatory processes are critical, in aligning on visions, assigning 

accountabilities, and shaping ownership by stakeholders. 

 

The Guidebook has also demonstrated that there is tremendous potential as well as urgency to 

leverage STI to help developing countries attain the SDGs. However, the focus, and financial resources 

to make and to exploit this potential are not there yet. Therefore, an important next step is to discuss 

how developed countries and the donor community can do more to make this happen. On the 

financing side, there is already the beginning of a discussion on how to increase financing for STI for 

the SGDs (Box 4.1). This should be continued and expanded to include how the support of the 

international community can be more coherent and effective. 

 

When the global community embraced the SDGs as a global ambition just four years ago, the pace of 

digital technological change ‘at the frontier’ of science and innovation was not as prominent and 

global in its reach. Hence, it is important to consider resetting the SDG trajectory and means of 

achieving them in light of recent progress and heightened awareness of opportunities and risks. 

Building on historical lessons and current, emerging practices, STI for SDGs Roadmaps can contribute 

to formulating new solutions to old and emerging challenges. 

 

UN System through the TFM will stand ready to work with all UN Member States to cultivate 

communities of practitioners and partners to foster a learning environment to test and improve the 

approaches as proposed in this Guidebook, apply the methodologies to country specific STI for SDGs 

Roadmaps, learn from experiences to further refine the Guidebook and potentially initiate or 

stimulate more fit-for-purpose international partnerships. 

 

4.2. Global Pilot Program on STI for SDGs Roadmaps 

As an initial step to pursue the above objectives, the UN Inter-agency Task Team on STI for the SDGs 

(IATT) launched, during the UN High Level Political Forum on Sustainable Development in July 2019, 

the Global Pilot Program on Science, Technology and Innovation for SDGs Roadmaps with a group of 

five pilot countries. Under the program’s first phase, IATT will support the design and implementation 

of roadmaps in Ethiopia, Ghana, India, Kenya and Serbia. In addition, the European Commission’s Joint 

Research Centre and Japan have joined the Global Pilot Program to strengthen international 

partnerships on STI for SDGs Roadmaps. The final results will be presented at the Multi-stakeholder 

Forum on Science, Technology and Innovation for the SDGs in 2021. 

The five (and all other) countries are different in terms of their SDG gaps and STI capabilities, as 

mapped in Figure 4.1. Low SDG index scores for some countries, against respective peers at similar 

level of Innovation Index (e.g. Mali, Ethiopia, Uganda, India and the U.S.) indicates that innovation 

capability does not automatically ensure good SDG performance. The latter requires commitment, 
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good strategy, effective policy, financing, and good implementation capability. Hence, the importance 

of developing effective roadmaps, in the context of national development priorities in line with the 

SDGs. 

Figure 4.1: Five Pilot Countries in terms of the SDG Index vs. Global Innovation Index 

 

Note:  Red dots are the pilot countries, blue dots are some outliers as reference points.  

Source: Compiled based on indices in Independent Group of Scientists appointed by the Secretary General 

(2019); Cornell University, INSEAD, and WIPO (2018). 

 

Table 4.1 characterizes the state of the STI for SDGs Roadmaps in the five pilot countries59 at their 

initial stages. While the countries vary significantly in terms of preparation status as well as the 

analytical, consultative and planning activities already undertaken, early lessons and opportunities for 

peer-learning are as follows: 

Institutional arrangement. In some countries, a single ministry is responsible for piloting roadmaps 

while other countries have instituted cross-ministerial coordination and consultation structures, 

 
59 Country-specific contexts, progress and considerations for successful outcomes are being documented in 

Pilot Country Case Studies (IATT, 2020). 
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supported by policy thinktanks (e.g. ACTS in Kenya, RIS in India, CSIR-STEPRI in Ghana, The National 

Smart Specialisation Team in Serbia). This is not to say that the presence of a coordination structure 

is either a precondition for policy coherence or a predictor of achieving intended outcomes, given the 

variance in relevant contexts (e.g. political and administrative cultures, degree of high-level 

ownership, and influence and resource at the discretion of the responsible ministry or 

ministries/agencies, among others). Yet, countries may want to consider intra-governmental 

institutional arrangements conducive for broader stakeholder engagements and cross-sectoral 

alignment to best harness STI in line with national development plans and the SDGs. 

Policy planning cycles. Countries have different planning cycles (either on national development, STI 

or the SDGs), indicating varying extents with which underlying policy frameworks are fully established, 

up to date to serve as an anchor in piloting roadmaps (and for roadmaps to be grounded in a robust 

administrative momentum that survives political cycles which may face shorter time periods). 

Alternatively, in some countries, STI for SDGs Roadmaps, depending on their scope and ownership, 

can be useful inputs to the next cycle of broader policy planning. 

Scope and approaches. Given the diversity of underlying SDGs gaps, STI capabilities and national 

development priorities, the scope and contents of STI for SDGs Roadmaps also vary. There is tension 

between depth of “deep-dives” and breadth of a systemic approach (i.e. addressing trade-offs, 

harnessing co-benefits, turning vicious- into virtuous cycles), as evident in the case of Kenya. In fact, 

pilot countries are in the driver’s seat in identifying national demands for assistance. While IATT does 

not intend to have a “cookie cutter solution,” the UN and other supporting partners could be in a 

position to assist pilot counterparts subject to availability of resources, oftentimes facing capacity and 

bandwidth constraints, and report back on harmonized methodologies with lessons and good 

practices. This pilot program intends to demonstrate the UN System-wide approach on advancing 

harmonization and synergies in the area of STI. 

STI-Digital integration or complementarity. Conceptually, there is no doubt that “science, technology 

and innovation” and “digital economy / digital transformation” have large overlaps (in policy issues 

and relevant stakeholder groups), and both require coherent and effective policy responses to 

maximize opportunities and mitigate risks in achieving the SDGs. However, in practice, both national 

and international entities are pursuing these agendas in a silo-approach and non-coordinated manner. 

This relates to the institutional arrangement and scope/approach (either as a result or cause). It would 

be a missed opportunity if the roadmap falls into a silo either in the pilot country or supporting partner 

sides and does not take advantage of synergies between the two. 

International dimension. Pilot plans also vary in terms of addressing subnational, national and 

international levels of roadmaps, from a solely domestic/national focus to a willingness to contribute 

internationally (e.g. India). International partners (Japan, EU) already support roadmap pilots, with 

promising emerging initiatives with broader multi-stakeholder cooperation (e.g. Japan-India-Africa 

trilateral cooperation among policy think tanks; scaling up the EU-supported Global Pilot Network, 

private participation spearheaded by Toyota-Kenya agreement; active discussions on contributions by 

academies of sciences in pilot countries and partners). To produce greater collective impact, IATT and 

other partners may be in a position to proactively engage pilot counterparts to raise the level of 

ambition and identify opportunities to produce positive international spillovers. 

Policy learning for acceleration at scale. Only two of the ongoing pilots, India and Serbia60, have put 

monitoring and evaluation systems in place or considered learning and feedback mechanisms as an 

explicit component of their STI for SDGs Roadmaps. As noted in the Guidebook, this is a critical step 

because the implementation of the roadmaps is essentially a learning exercise where it will be 

important to monitor and evaluate what is being done in order to make adjustments and corrections 

as they are implemented. Furthermore, given the scale and urgency of the challenges we face, policy 

 
60 In the case of the Smart Specialisation Strategy approach followed by Serbia, monitoring and evaluation 

systems are the necessary elements of a roadmap. 
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learning is critical not only at the country level but internationally – necessitating the harmonized 

approach to M&E of national STI for SDGs Roadmaps and mechanisms for collective learning and 

course correction. 

IATT presented interim updates from a few pilot countries at the 2020 UN Forum/Conference and full 

results of the first phase of the program at the 2021 Forum/Conference. To support individual country 

pilots, analyse and cross-fertilize emerging experiences and lessons, as well as stimulating and 

galvanizing international support, IATT will continue to work with current and prospective partners to 

help achieve the intended results through the pilot program and beyond. 
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Table 4.1: Five Countries Participating in the Global Pilot Program for STI for SDGs Roadmaps 

 Kenya Ghana Ethiopia India Serbia 

Lead and other 

institutions involved 

- Treasury, Dept of Planning 

- NACOSTI, ACTS 

- Line ministries (Edu S&T, 

Foreign, ICT, Agri, Industry) 

- Min of Env & STI 

- CSIR-STEPRI 

- Ministry of Innovation & 

Technology 

- Ministry of Science and 

Higher Education 

- PSA Office 

- Niti Aayog, Min of ext. affairs, 

RIS 

- National Coordination 

Committee 

- Min of Edu, S&T;  

- coordinating Interministerial 

WG and cooperation with 

national Agenda 2030 Group.  

- WGs for priority domains led by 

business and academia, Statistics 

Office, Patent Office; National 

Analytics team (academia-led) 

Underlying policy 

frameworks 

- Kenya Vision 2030 

- MTP III 2018-22, Big Four 

- STI Policy, Research Priorities 

- Digital Economy Blueprint 

- Agenda for Jobs 2017-

2021 

- CPESDP 2017-24 

- National STI Policy 

2017 

- GTP III 2015-20 

- STI Policy 2012 

- Strategy for New India@75 

- STI Policy 2013 

- EU Accession Process and 

Smart Specialisation 

- New STI and industrial policy 

under Prime Minister 

Agenda 2030 

Scope and objectives 

of roadmap 

- Big Four (agri, health, 

manufacturing, housing) 

- Agro-processing and ICT as an 

initial focus 

(tbd) SDG 8 (Job creation) - Agri, energy, water, health; 

align with key initiatives (e.g. 

Doubling Farmers Income, JAM 

Trinity) 

- Strong international focus – 

Africa and Far East 

- defined smart specialization 

priority domains and horizontal 

actions 

- creative industries; food for the 

future; machines and production 

processes of the future; ICT 

Approach to pilot - Sectoral deep-dive, target-

driven (100% food and nutrition 

security by 2022) 

- R&D & adoption/diffusion 

- Aiming for an East Africa 

regional model 

- Build on technology 

incubation centers 

- Aim for investment 

proposals and 

institutional 

strengthening 

- Sectoral: build on 24 

technology roadmaps 

- International national and 

subnational levels (Lighthouse 

India, cooperative federalism) 

- Data/Dashboard to be 

substantiated through STI-PER 

inputs 

- work at national level, with the 

subnational and international 

dimension 

- mix of deep dives and 

horizontal activities 

Timeframe and key 

milestones 

 (tbd)  - First 6 months (in India) 

- End 1st year (AfDB AMs?) 

- End 2nd year (in NY) 

- adoption of S3 (Feb. 2020) and 

a detailed roadmap (Oct. 2020) 

Partners 

(DESA: the 

Secretariat) 

 

IATT 

focal 

- WB (STI PER) 

- UNESCO (Saga, Go-SPIN) 

- UNESCO 

- WB 

- UNCTAD (STIP Review) 

- WB, UNESCO 

- WB (STI PER) 

- ESCAP 

- UNIDO  

UN, 

Others 

- Priv. partnership (Toyota) 

 

- OECD - UNDP, UNIDO - OECD 

- UNDP 

- EU/JRC (RIS3) 

Possible EU/ACP, AUC, RECs, Japan-India-Africa cooperation 
 
* Key abbreviations: [Kenya] National Commission on Science, Technology and Innovation (NACOSTI); African Center for Technology Studies (ACTS); Mid Term Plan III (MTP III). [Ghana] Council for Scientific and Industrial 
Research – Science and Technology Policy Research Institute (CSIR-STEPRI); Coordinated Programme of Economic and Social Development Policies (CDESDP). [Ethiopia] Growth and Transformation Plan III (GTP III). 
[India] National Institution for Transforming India (Niti Aayog); Research and Information System for Developing Countries (RIS); Jan Dhan-Aadhaar-Mobile trinity (JAM Trinity); African Development Bank Annual 
Meetings (AfDB AMs). [Serbia] Research and Innovation Strategies for Smart Specialization (RIS3).
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4.3. Moving Forward 

In response to strong interest expressed by countries participating in the deliberations so far, UN 

IATT61 together with its partners is committed to pilot and scale adoption of country level roadmaps, 

codify and disseminate lessons learnt, and strengthen international cooperation accordingly. Upon 

further consultations and analysis, the next phase of the inter-sessional work program on STI for SDGs 

Roadmaps can include the following components: 

 Intensify joint support to pilots: IATT agencies to strive to secure additional resources, onboard 

UN country teams, engage new UN and other interested partners and stakeholders, and align to 

countries’ aspirations and constraints according to the respective pilot plans. 

 Foster learning environment: orchestrate multi-tier engagements for experience sharing, such as 

through regional tracks led by UN regional commissions and/or other regional bodies (e.g. ASEAN, 

AUC, EU) and participated by current and prospective pilot countries. Cultivate communities of 

practitioners and networks of knowledge career (e.g. policy think tanks in pilot countries) to codify 

and disseminate emerging lessons. Address evidence and data gaps to support the development 

of monitoring and evaluation systems. 

 Initiate or stimulate international STI partnerships: use pilots as tangible entry points to galvanize 

multi-stakeholder forums to match collective actions to address identified common challenges 

and develop pipeline/portfolio of partnerships with the private sector, donor countries, STI 

stakeholders. 

 Mainstream STI in broader SDGs work: apply the six entry points in Global Sustainable 

Development Report (GSDR) – 1) human well-being and capabilities, 2) sustainable and just 

economies, 3) food systems and nutrition patterns, 4) energy decarbonization and universal 

access, 5) urban and peri-urban development, and 6) global environmental commons – for STI for 

SDGs roadmaps in existing or new pilot countries, if countries desire. 

 Solidify multi-year program of work: define intermediate and final outcomes to be demonstrated 

by 2020 and 2021 STI Forums and align with pilot counterparts to work backwards and use 

milestone events to pace and accelerate the roadmap exercise. Plan for the second phase pilot 

cohort, toward an appropriate timing when useful lessons will be generated from the first phase, 

while the current momentum can be sustained (and 20+ interested countries remain interested). 

Define longer term objectives such as addressing current fragmentation of international support 

activities by using critical mass demands through roadmaps and convening donors and research 

funders. 

 Mobilize resources: build the case for multilateral pooled resource to support both individual pilot 

support and collective program delivery/expansion and align with interested and willing donors62. 

 

TFM started as IATT member agencies’ voluntary efforts without additional resources, and its work on 

STI for SDGs roadmaps has evolved as one of most tangible deliverables over the last 2 years, through 

the hard work by piloting and other interested countries, technical and intellectual contributions by 

institutional partners and participants of the series of Expert Group Meetings, and seed funding 

contribution and championship by Japan and the European Commission. Co-leads of the IATT sub-

working group on STI roadmaps, namely the World Bank, DESA, UNCTAD and UNESCO, welcome 

interested partners and countries to join forces to further promote this promising and meaningful 

work. 

  

 
61 For more details about IATT, See: https://sustainabledevelopment.un.org/tfm#un  
62 Donors may contribute to the existing Sustainable Development Trust Fund at DESA, or relevant trust funds 

at other agencies; or relevant to STI; or consider a more coordinated funding mechanism. 
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Box 4.1: Global discussions on financing for STI for SDGs 

 

World leaders are advancing parallel deliberations on STI for SDGs and Financing for SDGs, creating 

a promising space for STI policymakers and stakeholders to work more closely to demonstrate a 

case for efficient and effective financing for STI for SDGs. 

 

On the STI front, G20 under Japanese presidency, through Development Working Group (DWG), 

acknowledged that multi-stakeholder engagement is essential in unleashing the potential for STI 

and reached consensus on the Guiding Principles for the Development of Science, Technology and 

Innovation for SDGs Roadmaps. The principles touch on the structure of roadmaps, the role of 

government, promoting knowledge sharing, international cooperation, and other elements to 

consider. The work of G20 DWG and UN TFM on STI for SDGs Roadmaps proceeded in a mutually 

informing and reinforcing manner, recognizing that the Guiding Principles represent political 

consensus on ‘why’ STI for SDGs roadmaps, whereas the Guidebook prepared by IATT explores 

‘how’ to formulate roadmaps. In coordination with DWG, G20 Digital Economy Task Force (DETF) 

deliberated on a plan for action towards SDGs through digitalization, focusing on Africa and LDCs, 

to share the benefits of digitalization and leave no one behind. Following G20 Osaka Summit in 

June, Japan hosted TICAD (Tokyo International Conference on African Development) 7 in August 

2019, where STI for SDGs Roadmaps was a key topic for discussions with African leaders. 

 

On the financing front, the TFM and its partners from the scientific community have pursued a 

multi-stakeholder approach to the funding of STI for SDGs, such as through the Funders’ 

Roundtable at the sidelines of the STI Forum 2018. At the Financing for Development Forum in 

2019, the UN announced the creation of a Global Investor for Sustainable Development Alliance, 

which will be officially launched in September 2019. The Forum also discussed the ‘triangle of 

technology, SDGs, and financing’ as a crucial new arena requiring attention and deployment of 

financing. In addition, the UN Inter Agency Task Force on financing for development has been 

tasked with supporting countries efforts to operationalize integrated national financing 

frameworks (INFF). These are a planning and delivering tool to finance sustainable development 

at the national level. INFFs are a tool to operationalize the Addis Ababa Action Agenda at the 

national level, in conjunction with international cooperation at the global level. The roll out of the 

INFFs has started in July 2020. 

 

Informing G20 deliberation on development finance, the Eminent Persons Group on Global 

Financial Governance, in its report in 2018, recommended implementing the system-wide 

reorientation in development finance to achieve complementarity among multilateral, regional 

bilateral institutions and establishing a clear system of metrics to track impact and value for 

money, by building effective country platforms, owned by governments, to enhance contributions 

from all development partners including the private sector. In response, Finance Ministers, in its 

Development Committee Communique in April 2019, urged “the WBG to continue to work closely 

with public and private partners including international financial institutions and the UN, on the 

most pressing development challenges,” noting that “heads of state will gather in September for 

the UN summit focusing on climate, universal health coverage, SDGs, financing for development, 

and small island developing states” and underscoring “the importance of (…) the potential of 

multilateral development banks working as a system to improve their response to common 

challenges, including through a coordinated country platform approach (Paragraph 12).” 

 

STI for SDGs Roadmaps, if adequately formulated and implemented, may constitute a tangible 

element of approaches to such country platforms in enhancing complementarity among national 

and development partners’ efforts. 

Source: Ministry of Foreign Affairs of Japan, presentation at the Fourth Expert Group Meeting on STI for 

SDGs Roadmaps, Nairobi, April 2019; the Boards of Governors of the Bank and the Fund on the Transfer of 

Real Resources to Developing Countries, April 2019 



68 

 

References 

Bertelsmann Stiftung and Sustainable Development Solutions Network (2018). SDG Index and 

Dashboards Report 2018: Global Responsibilities-- Implementing the Goals. Available at: 

http://www.sdgindex.org/. Accessed 11/04/2018. 

BSDC (2017. Better Business Better World, London, UK: Business and Sustainable Development 

Commission. Analysis of business opportunities in a consolidated background report, Valuing the 

SDG Prize: Unlocking Business Opportunities to Accelerate Sustainable and Inclusive Growth.  

Buluswar, Friedman, Mehta, Mitra and Sathre (2014). 50 Breakthroughs: Critical Scientific and 

Technological Advances Needed for Sustainable Global Development, Berkeley, CA: LIGTT, 

Institute for Globally Transformative Technologies, Lawrence Berkeley National Lab.  

Carayannis, E; A. Grebeniuk; and D. Meissner (2016). “Smart Roadmapping for STI Policy,” Technological 

Forecasting and Social Change. 110, 109-115. 

Champain, Grissa, Guenoun, Crest and Verstraeten (2015). Transition Through Innovation: How 

innovation can contribute to building a low carbon economy at an affordable cost, Paris, France: 

R20-Regions of Climate Action, Observatoire du Long Terme and CVA.  

Cirera, Xavier, Jaime Frías, Justin Hill, and Yanchao Li. (2020). A Practitioner’s Guide to Innovation Policy. 

Instruments to Build Firm Capabilities and Accelerate Technological Catch-Up in Developing 

Countries. Washington, DC: World Bank.  

Cirera, X. and W. Maloney (2017). The Innovation Paradox: Developing Country Capabilities and the 

Unrealized Promise of Technological Catch-Up. Washington, DC: World Bank. Available at: 

https://openknowledge.worldbank.org/bitstream/handle/10986/28341/9781464811609.pdf. 

Accessed 10/24/2018. 

Colglazier, William (2018). “The Sustainable Development Goals: Pathways to Progress”, editorial in, 

Science and Diplomacy Quarterly Publication of AAAS (March). Available at: 

http://www.sciencediplomacy.org/editorial/2018/sdg-roadmaps 

Comin, Diego, and Marti Mestieri (2014). “Technology Diffusion: Measurement, Causes, and 

Consequences.” Handbook of Economic Growth, pp.565-622. 

Cornell University, INSEAD, and WIPO (2018). World Innovation Index 2018: Energizing the World with 

Innovation. Ithaca, Fontainebleau, and Geneva. Available at: 

https://www.globalinnovationindex.org/gii-2018-report. Accessed 11/05/2018. 

Daniels, C. K., and K. Tilmes (2020).” Leveraging Innovation Policies and Digital Strategies for Africa’s 

Transformation,” chapter in African Transformation Report—ATR 2020.  

DESA and the World Bank (2018), IATT Issues Brief on Science, Technology and Innovation for the SDGs 

Roadmaps. Available at: https://sustainabledevelopment.un.org/tfm#roadmaps . Accessed on 

30/04/2019. 

EPANETWORK 2013. “Finland-The Committee for the Future.” Available at: 

https://eptanetwork.org/static-html/comparative-table/countryreport/finland.html. Accessed 

11/18/2018 

Freund, C.; A. Mulabdi; and M. Ruta (2019). Is 3-D Printing a Threat to Global Trade? The Trade Effects 

You Didn’t Hear About. Policy Research Working Paper; WPS. 9024; WDR 2020 Background paper. 

Washington D.C.: World Bank Group. Available at: 

http://documents.worldbank.org/curated/en/152701569432061451/Is-3D-Printing-a-Threat-to-

Global-Trade-The-Trade-Effects-You-Didnt-Hear-About  



69 

 

Group of 20 (2019). G20 Development Working Group (DWG) Guiding Principles for the Development of 

Science, Technology, and Innovation for SDGs Roadmaps. Available at: 

https://www.g20.org/pdf/documents/en/annex_12.pdf  

---------------- (2019). G20 Ministerial Statement on Trade and Digital Economy. Available at: 

https://g20trade-digital.go.jp/dl/Ministerial_Statement_on_Trade_and_Digital_Economy.pdf  

---------------- (2019). G20 Osaka Leaders’ Declaration. Available at: 

https://www.g20.org/pdf/documents/en/FINAL_G20_Osaka_Leaders_Declaration.pdf  

Hallward-Driemeier, Mary, and Gaurav Nayyar. 2018. Trouble in the Making? The Future of 

Manufacturing-Led Development. Washington, DC: World Bank. doi:10.1596/978-1-4648-1174-6.  

Heitanen, Olli (2018). “Science and Political Decision-Making—The Parliament of Finland’s Committee 

for the Future.” Responsible Research. Finland. Available at: 

https://www.responsibleresearch.fi/en/reuse/science-and-political-decision-making-–-

parliament-finland’s-committee-future and Innovation for SDGs Roadmaps (March 2018 draft for 

the June STI Forum). Accessed 11/19/2018. 

IATT (2017). Landscape of Science, Technology and Innovation Initiatives for the SDGs: Inter-Agency Task 

Team for Science, Technology and Innovation for SDGs (IATT-STI). Background Paper No. 3, UN. 

Retrieved from https://sustainabledevelopment.un.org/content/documents/174 

------ (2018). STI for SDGs Roadmaps. Report for “SDGs Roadmaps Expert Group Meeting International 

Workshop” May 8-9, 2018 in Tokyo (May 29, 2018 draft).  

------ (2020). “Progress Report: The Global Pilot Programme on STI for SDGs Roadmaps”  

Independent Group of Scientists appointed by the Secretary General (2019). Global Sustainable 

Development Report: The Future is Now—Science for Achieving Sustainable Development. New 

York: UN. Available at: 

https://sustainabledevelopment.un.org/content/documents/24797GSDR_report_2019.pdf 

Accessed 09/2502019 

International Council for Science (2017). A Guide to SDG Interactions: From Science to Implementation. 

Paris: ICSU. Available at: https://council.science/cms/2017/05/SDGs-Guide-to-Interactions.pdf. 

Accessed 11/02/2018. 

International Energy Agency (2014). Energy Technology Roadmaps: A Guide to Development and 

Implementation (2014 edition. Paris: IEA. Available at: 

https://www.iea.org/publications/freepublications/publication/TechnologyRoadmapAguidetode

velopmentandimplementation.pdf. Accessed October 29, 2018. 

Jaruzelski, B.; R. Chwalik; and B. Goehle (2018). “What Global Innovators Get Right.” Strategy and 

Business (December). 

Kanehira, N., Kotani, R., Huang, S., & Ruppert, P. (2020). Benchmarking Top donors’ Science, Technology 

and Innovation Activities in Development Aid. Washington, DC: World Bank. (forthcoming) 

Liu, W., Kanehira, N., & Alcorta, L. (2015). An Overview of the UN Technology Initiatives. New York, NY: 

United Nations Inter-agency, Working Group on a Technology Facilitation Mechanism. Available 

at: 

https://sustainabledevelopment.un.org/content/documents/2091Mapping%20UN%20Technolog

y%20Facilitation%20Initiatives%20Sept%202015%20clean.pdf  

Matusiak, M., Stancova, K., Dosso, M., Daniels, Miedzenski, M. (2020). Science, Technology and 

Innovation (STI) for SDGs Roadmaps—Background Paper: Overview of the Existing STI for SDGs 

Roadmapping Methodologies.  



70 

 

McDowall (2012). “Technology roadmaps for transition management: The case of hydrogen energy.” 

Technological Forecasting & Social Change 79, 530–542. 

McKinsey Global Institute (2020). “Connected World: An Evolution in Connectivity Beyond 5G”. 

Discussion Paper (February).  

Miedzinski, M., Mazzucato M., Ekins P. (2019) A framework for mission-oriented innovation policy 

roadmapping for the SDGs. UCL Institute for Innovation and Public Purpose, Working Paper Series 

(IIPP WP 2019-03). Available at: https://www.ucl.ac.uk/bartlett/public-purpose/wp2019-03 

Miedzinski, M.; W. McDowall, J. Fahnestock, G. Muller, F.J. Diaz Lopez (2019). Science, Technology and 

Innovation Policy Roadmaps for the SDGs. A Guide for design and implementation. Inno4SD 

network.  

Miedzinski, M., McDowall, W. A. S., Fahnestock, J., Rataj O. (2018). How to design STI policy roadmaps to 

foster innovation for sustainable development?. Policy Outlook 10. Inno4SD network  

Miedzinski, M.; W. McDowall, and J. Fahnestock (2018). Paving the Pathways Toward Sustainable 

Future? A Critical Review of STI Policy Roadmaps as Policy Instruments enabling sustainability 

Transitions. Paper presented at International Sustainability Transitions 2018 (IST 2018) conference 

held in Manchester, June 11-14, 2018. 

Miedzinski, M., Kanehira, N., Cervantes, M., Mealy, S., Kotani, R., Bollati E. (2020). Science, Technology 

and Innovation (STI) for SDGs Roadmaps—Background Paper: International STI collaboration and 

investment for Sustainable Development Goals.  

Milola, A; Borchardt, S.; Neher, F. and Buscaglia, D. 2019. Interlinkages and Policy Coherence for the 

Sustainable Development Goals Implementation: An operational method to identify trade-offs and 

co-benefits in a systemic way, EUR 29646 EN, Publications Office of the European Union, 

Luxembourg, ISBN 978-92- 79-99556-9, doi:10.2760/472928, JRC115163 

Millennium Institute (2018). “Integrated Simulation Tool: Policy Coherence and Integration to Achieve 

the Sustainable Development Goals.” Available at: https://www.millennium-institute.org/isdg. 

Accessed 11/08/2018. 

OECD (2014). Perspectives on Global Development 2014: Boosting Productivity to Meet the Middle-

Income Challenge. Paris: OECD publishing. Available at: https://www.oecd-

ilibrary.org/development/perspectives-on-global-development-2014_persp_glob_dev-2014-en. 

Accessed 10/25/2018. 

-------- (2017), "International co-operation in STI for the grand challenges – insights from a mapping 

exercise and survey, unpublished paper for official use”, OECD, Paris, DSTI/STP(2017)13. 

-------- (2017). Measuring Distance to the SDG Targets: An Assessment of where OECD Countries Stand. 

Available at: http://www.oecd.org/sdd/OECD-Measuring-Distance-to-SDG-Targets.pdf. Accessed 

10/30/2018. 

-------- (2018), OECD Science, Technology and Innovation Outlook 2018: Adapting to Technological and 

Societal Disruption, OECD Publishing, Paris, https://doi.org/10.1787/sti_in_outlook-2018-en.  

-------- (2019). Connecting ODA and STI for Inclusive Development. OECD Development Cooperation 

Working Paper, OECD Publishing, Paris, https://doi.org/10.1787/3726edff-en. 

-------- (2020). Innovation for Development. OECD Development Cooperation Directorate Working Paper. 

OECD/Eurosat (2018). Oslo Manual 2018: Guidelines for Collecting, Reporting and Using Data on 

Innovation. 4th Edition. The Measurement of Scientific, Technological, and Innovation Activities. 

OECD Publishing, Paris/Eurostat, Luxemburg. Available at: 

https://doi.org/10.1787/9789264304604-en  



71 

 

Parliament of Finland (Nd 2017). “Committee for the Future.” Helsinki: Eduskunta Riksdagen Available 

at: 

https://www.eduskunta.fi/EN/lakiensaataminen/valiokunnat/tulevaisuusvaliokunta/Pages/defaul

t.aspx. Accessed 11/18/2018. 

Pathways to Prosperity Commission (2019). The Digital Roadmap: How Developing Countries Can Get 

Ahead. Final Report of the Pathways for Prosperity Commission, Oxford. Available at: 

https://pathwayscommission.bsg.ox.ac.uk/digital-roadmap  

------------------------------------------------(2018a). Charting Pathways for Inclusive Growth. Oxford. Available 

at: https://pathwayscommission.bsg.ox.ac.uk/charting-pathways-report  

------------------------------------------------(2018b). Digital Lives: Meaningful Connection for the Next Three 

Billion. Oxford. Available at: https://pathwayscommission.bsg.ox.ac.uk/digital-lives-report  

Rodrik, D. (2018). New Technologies, Global Value Chains, and the Developing Economies. Pathways for 

Prosperity Commission Background Paper Series; no. 1. Oxford. United Kingdom 

Sachs, Schmidt-Traub, Kroll, Durand-Delacre and Teksoz, 2016. SDG Index and Dashboards: A Global 

Report, New York: Bertelsmann Stiftung and Sustainable Development Solutions Network (SDSN).  

Technology Executive Committee of the United Nations Framework Convention on Climate Change 

2013, “Background paper on Technology Roadmaps.” Available at: https://www.ctc-

n.org/resources/tec-background-paper-technology-roadmaps. Accessed 10/26/2018. 

TWI2050 - The World in 2050 (2019). The Digital Revolution and Sustainable Development: 

Opportunities and Challenges. Report prepared by the World in 2050 initiative. International 

Institute for Applied Systems Analysis (IIASA), Luxemburg, Austria. www.twi2050.org  

TWI2050 - The World in 2050 (2018). Transformations to Achieve the Sustainable Development Goals. 

Report prepared by the World in 2050 initiative. International Institute for Applied Systems 

Analysis (IIASA), Luxemburg, Austria. www.twi2050.org  

UNCTAD (2018). Technology and Innovation Report: Harnessing Frontier Technologies for Sustainable 

Development. United Nations publication. Sale No. E.18.II.D.3. 

------------(2017). New Innovation Approaches to Support the Implementation of the Sustainable 

Development Goals. Geneva: UNCTAD. Available at: 

https://unctad.org/en/PublicationsLibrary/dtlstict2017d4_en.pdf  

UNCTAD (2019). A Framework for Science, Technology and Innovation Policy Review. Harnessing 

innovation for sustainable development. UNCTAD/DTL/STICT/2019/4. 

UNDP (2016). Rapid Integrated Assessment (RIA): to facilitate mainstreaming into national and local 

plans. New York: UNDP. Available at: 

http://www.undp.org/content/dam/undp/library/Sustainable%20Development/SDG%20Tools/Ra

pid_Integrated_Assessment_10May2017.pdf. Accessed 11/07/2018. 

-------- (2019). Human Development Report 2019--Beyond Income, Beyond Averages, Beyond Today: 

Inequalities in Human Development in the 21rst Century. New York: UNDP. Available at: 

http://hdr.undp.org/en/content/human-development-report-2019. 

-------- (2017). SDG Accelerators and Bottleneck Assessment Program. New York: UNDP. Available at: 

http://www.undp.org/content/dam/undp/library/Sustainable%20Development/SDG%20Tools/Ra

pid_Integrated_Assessment_10May2017.pdf. Accessed 11/04/2018. 

United Nations Industrial Development Organization (2019). Absorbing Advanced Digital Production 

Technologies to Foster Industrialization: Evidence from Case Studies in Developing Countries. 

Background document prepared for the Industrial Development Report 2020. Vienna: United 

Nations Industrial Development Organization. Vienna. Available at: 

https://www.unido.org/sites/default/files/files/2019-11/IDR_2020_Booklet.pdf  



72 

 

United Nations Economic and Social Council (2018). Co-Chairs’ Summary of the Multi-stakeholder Forum 

on Science, Technology, and Innovation for the Sustainable Development Goals (June 5-6, New 

York).  

United Nations Report of the Secretary General (2019). Special Report—Progress Towards the 

Sustainable Development Goals (May). Available at: https://undocs.org/E/2019/68. 

United Nations (2019), “Technology Facilitation Mechanism,” Sustainable Development Knowledge 

Platform, https://sustainabledevelopment.un.org/tfm.  

-------------------- (2015). Transforming Our World: The 2030 Agenda for Sustainable Development, 

Resolution Adopted by the General Assembly, 25 September 2015.  

Watkins, Alfred. (2018). “Takeaways and Policy Recommendations: Global Solutions Summit 2018.” 

Availableat: http://www.globalsolutionssummit.com/uploads/3/1/5/5/31554571/gss_2018_backg

round_note_--_final.pdf  

Watkins, Alfred. (2019). “Synthesis and Policy Recommendations: Global Solutions Summit 2019.” 

Available at: 

http://www.globalsolutionssummit.com/uploads/3/1/5/5/31554571/synthesis_and_policy_concl

usions_--_gss_2019_--_final.pdf  

Weber, Stephen (2017). “Data, Development, and Growth.” In Business and Politics 2017; 19(3):397-423. 

World Economic Forum (2020). Unlocking Technology for the Global Goals. Geneva: WEF. Available at: 

https://www.weforum.org/reports/unlocking-technology-for-the-global-goals.  

--------------------------------(2019.) Global Competitiveness Report 2018. Geneva: WEF. Available at: 

http://www3.weforum.org/docs/GCR2018/05FullReport/TheGlobalCompetitivenessReport2018.p

df. Accessed 09/15/2019. 

World Bank (2019) World Development Indicators. Washington, D.C. Retrieved from 

https://data.worldbank.org/  

---------------- (2018a). Poverty and Shared Prosperity 2018: Piecing Together the Poverty Puzzle. 

Washington, DC: World Bank. https://openknowledge.worldbank.org/handle/10986/30418  

License: CC BY 3.0 IGO. 

---------------- (2018b). “Disruptive Technologies and the World Bank Group – Creating Opportunities – 

Mitigating Risks.” Development Committee Paper (DC2018-0010), Washington, DC: World Bank. 

(September) Available at: 

https://www.devcommittee.org/sites/dc/files/download/Documents/2018-09/DC2018-

0010%20Disruptive%20Technologies.pdf  

---------------- (2014) Public Expenditure Reviews in Science, Technology and Innovation, Guidance note by 

Paulo Correia. Available at: 

https://openknowledge.worldbank.org/bitstream/handle/10986/21064/930760WP0Box380iture

0Reviews0in0STI.pdf?sequence=1&isAllowed=y  

  



73 

 

Annex 1: Technology Facilitation Mechanism in the 2030 Agenda for 

Sustainable Development 

The UN Technology Facilitation Mechanism (TFM) was created by the Addis Ababa Action Agenda to 

support the implementation of the Sustainable Development Goals (SDGs) and launched by the 2030 

Agenda on Sustainable Development in September 2015. From the outset, the Division for Sustainable 

Development Goals (DSDG) continued to serve as Secretariat for the “Interagency Task Team on Science, 

Technology and Innovation for the SDGs” (IATT) and for the Secretary General’s appointed “Group of high-

level representatives of scientific community, private sector and civil society” (10-Member Advisory 

Group) to support the TFM. The two groups mobilize experts from within and outside the UN system for 

advancing the SDGs through Science, Technology and Innovation (STI) in various contexts. Since 2015, 

both groups have been coordinated and supported by DESA/DSDG (2015-present), UNEP (2016-17) and 

UNCTAD (2018-present).  

 

Throughout both the intergovernmental negotiations on the post-2015 development agenda as well as in 

the preparatory process for the third International Conference on Financing for Development, taking place 

in 2014 and 2015, Member States clearly indicated that technology development, dissemination and 

transfer, as well as strengthening the scientific and technological capabilities of all countries represent 

key elements of the Means of Implementation of 2030 Agenda for Sustainable Development.  

 

Paragraph 70 of the 2030 Agenda for Sustainable Development launches a “Technology Facilitation 

Mechanism” (TFM) in order to support the implementation of the Sustainable Development Goals (SDGs). 

The TFM was first established by the Addis Ababa Action Agenda, which was agreed at the Third 

International Conference on Financing for Development held in Addis Ababa, Ethiopia, in July 2015. 

It was decided that the Technology Facilitation Mechanism (TFM) will be based on a multi-stakeholder 

collaboration between Member States, civil society, the private sector, the scientific community, United 

Nations entities and other stakeholders and will be composed of:  

 

 United Nations Inter-Agency Task Team on Science, Technology and Innovation (IATT) for the 

sustainable development goals. The IATT will draw on existing resources and work with the ten 

representatives (appointed by the Secretary General) who form the 10-Member Advisory Group 

to Support the TFM. This group, appointed for two years at a time, is drawn from civil society, 

private sector and the science and technology community.  

 collaborative Multi-stakeholder Forum on Science, Technology and Innovation for the sustainable 

development goals; and 

 an online platform. 

 

Diagram below summarized the key mechanisms on science, technology and innovation and mapped the 

main channels for engaging multi-stakeholders in the UN process. 
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Diagram: Mapping Key Mechanisms on Science, Technology and Innovation under the 2030 Agenda 

 

 
Source: DESA/DSDG adopted from InterAcademy Partnership (IAP) Report on Improving Scientific Input to Global Policymaking 

with a Focus on the UN Sustainable Development Goals, 2019, accessed December 15th, 2019: 

https://www.interacademies.org/50429/SDGs_Report  

 

The creation of the TFM was of historic significance, as it brought back substantive STI discussions to UN 

Headquarters in New York, after decades of political gridlock over intellectual property rights and 

technology transfer issues. In the past three years, the TFM has explored a new multi-stakeholder model 

of work for the UN system, which to-date has engaged 42 UN entities, more than 100 expert staff of the 

UN system, and thousands of scientists and stakeholders to facilitate STI for the SDGs. The TFM’s STI 

Forum also holds a special role, as it reports formally to the High-level Political Forum on Sustainable 

Development (HLPF) in support of its formal review of SDG progress and its explicit function to “strengthen 

the science-policy interface”.  

 

In its meetings, the IATT has regularly reflected on its work direction and on the relationship to 

participating UN system entities and to the TFM’s 10-Member Group. At the same time, UNCTAD as the 

Secretariat for the Commission on Science and Technology for Development, the UN Regional 

Commissions, the IATF, UNEP, the World Bank, UNESCO, WIPO, ITU, FAO, and many other participating 

UN system entities have issued documents on trends and policy options and proposed findings on science, 

technology and innovation in their areas of expertise. In addition, several organizations beyond the UN 

system have started cooperating and contributing to the TFM work.  

 

One significant achievement of the IATT is this joint Guidebook on STI for SDGs Roadmaps and its 

Operational Note, currently being piloted in five countries: Ethiopia, Ghana, Kenya, India and Serbia. 
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Annex 2: STI as Explicit in 2030 Agenda Languages 

Goal Target Language Relevance 

1 1.4 By 2030, ensure that all men and women, in particular the poor and the vulnerable, have equal rights to economic resources, as well 

as access to basic services, ownership and control over land and other forms of property, inheritance, natural resources, 

appropriate new technology and financial services, including microfinance 

Outcome: 

Tech 

2 2.a Increase investment, including through enhanced international cooperation, in rural infrastructure, agricultural research and 

extension services, technology development and plant and livestock gene banks in order to enhance agricultural productive 

capacity in developing countries, in particular least developed countries 

MoI: Sci / 

Tech 

3 3.b Support the research and development of vaccines and medicines for the communicable and non-communicable diseases that 

primarily affect developing countries, provide access to affordable essential medicines and vaccines, in accordance with the Doha 

Declaration on the TRIPS Agreement and Public Health, which affirms the right of developing countries to use to the full the 

provisions in the Agreement on Trade-Related Aspects of Intellectual Property Rights regarding flexibilities to protect public health, 

and, in particular, provide access to medicines for all 

MoI: Sci / 

Tech 

4 4.3 By 2030, ensure equal access for all women and men to affordable and quality technical, vocational and tertiary education, 

including university 

Outcome: 

Sci (edu) 

4.4 By 2030, substantially increase the number of youth and adults who have relevant skills, including technical and vocational skills, 

for employment, decent jobs and entrepreneurship 

Outcome: 

Sci (edu) 

4.b By 2020, substantially expand globally the number of scholarships available to developing countries, in particular least developed 

countries, small island developing States and African countries, for enrolment in higher education, including vocational training and 

information and communications technology, technical, engineering and scientific programmes, in developed countries and other 

developing countries 

MoI: Sci 

(edu) 

5 5.b Enhance the use of enabling technology, in particular information and communications technology, to promote the empowerment 

of women 

MoI: Tech 

6 6.b By 2030, expand international cooperation and capacity-building support to developing countries in water- and sanitation-related 

activities and programmes, including water harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse 

technologies 

MoI: Tech 

7 7.a By 2030, enhance international cooperation to facilitate access to clean energy research and technology, including renewable 

energy, energy efficiency and advanced and cleaner fossil-fuel technology, and promote investment in energy infrastructure and 

clean energy technology 

MoI: Tech 

7.b By 2030, expand infrastructure and upgrade technology for supplying modern and sustainable energy services for all in developing 

countries, in particular least developed countries, small island developing States and landlocked developing countries, in accordance 

with their respective programmes of support 

MoI: Tech 

8 8.2 Achieve higher levels of economic productivity through diversification, technological upgrading and innovation, including through a 

focus on high-value added and labour-intensive sectors 

Outcome: 

Inno 

8.3 Promote development-oriented policies that support productive activities, decent job creation, entrepreneurship, creativity and 

innovation, and encourage the formalization and growth of micro-, small- and medium-sized enterprises, including through access 

to financial services 

Outcome: 

Inno 
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9 9.4 By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with increased resource-use efficiency and greater 

adoption of clean and environmentally sound technologies and industrial processes, with all countries taking action in accordance 

with their respective capabilities 

Outcome: 

Tech 

9.5 Enhance scientific research, upgrade the technological capabilities of industrial sectors in all countries, in particular developing 

countries, including, by 2030, encouraging innovation and substantially increasing the number of research and development 

workers per 1 million people and public and private research and development spending 

Outcome: 

Inno 

9.a Facilitate sustainable and resilient infrastructure development in developing countries through enhanced financial, technological 

and technical support to African countries, least developed countries, landlocked developing countries and small island developing 

States 

MoI: Tech 

9.b Support domestic technology development, research and innovation in developing countries, including by ensuring a conducive 

policy environment for, inter alia, industrial diversification and value addition to commodities 

MoI: Inno 

9.c Significantly increase access to information and communications technology and strive to provide universal and affordable access 

to the Internet in least developed countries by 2020 

MoI: Tech 

12 12.a Support developing countries to strengthen their scientific and technological capacity to move towards more sustainable patterns 

of consumption and production 

MoI: 

Sci/Tech 

14 14.3 Minimize and address the impacts of ocean acidification, including through enhanced scientific cooperation at all levels Outcome: 

sci 

14.4 By 2020, effectively regulate harvesting and end overfishing, illegal, unreported and unregulated fishing and destructive fishing 

practices and implement science-based management plans, in order to restore fish stocks in the shortest time feasible, at least to 

levels that can produce maximum sustainable yield as determined by their biological characteristics 

Outcome: 

sci 

14.5 By 2020, conserve at least 10 per cent of coastal and marine areas, consistent with national and international law and based on the 

best available scientific information 

Outcome: 

sci 

14.a Increase scientific knowledge, develop research capacity and transfer marine technology, taking into account the 

Intergovernmental Oceanographic Commission Criteria and Guidelines on the Transfer of Marine Technology, in order to improve 

ocean health and to enhance the contribution of marine biodiversity to the development of developing countries, in particular small 

island developing States and least developed countries 

MoI: 

sci/tech 

17 17.6 Enhance North-South, South-South and triangular regional and international cooperation on and access to science, technology 

and innovation and enhance knowledge-sharing on mutually agreed terms, including through improved coordination among 

existing mechanisms, in particular at the United Nations level, and through a global technology facilitation mechanism 

MoI 

17.7 Promote the development, transfer, dissemination and diffusion of environmentally sound technologies to developing countries 

on favourable terms, including on concessional and preferential terms, as mutually agreed 

MoI 

17.8 Fully operationalize the technology bank and science, technology and innovation capacity-building mechanism for least developed 

countries by 2017 and enhance the use of enabling technology, in particular information and communications technology 

MoI 

17.16 Enhance the Global Partnership for Sustainable Development, complemented by multi-stakeholder partnerships that mobilize and 

share knowledge, expertise, technology and financial resources, to support the achievement of the Sustainable Development 

Goals in all countries, in particular developing countries 

MoI 
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STI commitments in Addis Ababa Action Agenda (AAAA) 

 

National STI Policy Framework 

 adopt science, technology and innovation strategies as integral elements of our national sustainable development strategies (§119) 

 craft policies that incentivize the creation of new technologies, that incentivize research and that support innovation in developing countries (§116) 

 

Scientific Research and Education 

 scale up investment in science, technology, engineering and mathematics education (§119) 

 consider using public funding to enable critical projects to remain in the public domain and strive for open access to research for publicly funded projects, as appropriate 

(§118) 

 enhance technical, vocational and tertiary education and training, ensuring equal access for women and girls and encouraging their participation therein, including 

through international cooperation (§119) 

 enhance cooperation to strengthen tertiary education systems and aim to increase access to online education in areas related to sustainable development (§119) 

 increase the number of scholarships available to students in developing countries to enrol in higher education (§119) 

 

Industry and Innovation Systems 

 consider setting up innovation funds where appropriate, on an open, competitive basis to support innovative enterprises, particularly during research, development and 

demonstration phases (§118) 

 encourage knowledge-sharing and the promotion of cooperation and partnerships between stakeholders, including between Governments, firms, academia and civil 

society, including linkages between multinational companies and the domestic private sector to facilitate technology development and transfer, on mutually agreed 

terms, of knowledge and skills (§117) 

 promote entrepreneurship, including supporting business incubators (§117) 

 promote social innovation to support social well-being and sustainable livelihoods (§116) 

 recognize that traditional knowledge, innovations and practices of indigenous peoples and local communities can support social well-being and sustainable livelihoods, 

and reaffirms that indigenous peoples have the right to maintain, control, protect and develop their cultural heritage, traditional knowledge and traditional cultural 

expressions (§117) 

 

Technologies Supporting Specific Development Outcomes 

 promote the development and use of information and communications technology infrastructure, as well as capacity-building, particularly in LDCS, LLDCs and SIDs, 

including rapid universal and affordable access to the Internet (§114) 

 encourage the development, dissemination and diffusion as well as transfer of environmentally sound technologies (§120) 

 support developing countries to strengthen their scientific, technological and innovative capacity to move towards more sustainable patterns of consumption and 

production through science and technology (§120) 
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 increase scientific knowledge, develop research capacity and transfer marine technology (…) in order to improve ocean health and to enhance the contribution of marine 

biodiversity (§121) 

 step up international cooperation and collaboration in science, research, technology and innovation, including through public-private and multi stakeholder partnerships, 

and on the basis of common interest and mutual benefit, focusing on the needs of developing countries and the achievement of the sustainable development goals (§ 120) 

[such as, amongst others, research and development of vaccines and medicines, including relevant initiatives like GAVI (§121); preventive measures and treatments for the 

communicable and non-communicable diseases (§121); earth observation (§121); rural infrastructure (§121); agricultural research and extension services and 

technology development (§121); increase scientific knowledge, develop research capacities and transfer marine technology (§121)] 

 further facilitate accessible technology for persons with disabilities and to promote access to technology and science for women, youth and children (§114) 

 

Supportive international arrangements 

 enhance international cooperation in these areas, including ODA, in particular to LDCs, LLDCs, SIDS and countries in Africa and encourages other forms of international 

cooperation in these areas, including South-South cooperation (§120) 

 recognizes the importance of adequate, balanced and effective protection of intellectual property rights in both developed and developing countries in line with nationally 

defined priorities and in full respect of WTO rules (§116) 

 strengthen coherence and synergies among science and technology initiatives within the UN system (§122) 

 established a technology facilitation mechanism to support the SDGs (§123) 

 operationalize the Technology Bank for Least Developed Countries by 2017 (§124) 

 

* Grouping of the commitments and bold texts are by the Author for this paper’s analytical purposes 
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Annex 3. Overview of the main methodologies to support STI for SDGs roadmaps 

METHODO-

LOGICAL STEP/ 

ORGANISATION 

SMART 

SPECIALISATION 

(EC-JRC) 

STI POLICY 

REVIEWS 

(OECD) 

STIP 

(UNCTAD) 

GO-SPIN 

(UNESCO) 

SIIG 

(UNIDO) 

TIP 

(TIPC) 

PERs in STI 

(WB) 

DEFINE 
OBJECTIVES 
AND SCOPE 

Systemic 
approach: STI in 
the context of 
economic, 
societal and 
environmental 
challenges.  

Modular 
approach: focus 
on STI policy data 
collection, 
analysis, reporting 
and dissemination 

Systemic 
approach: STI in 
the context of 
economic, 
societal and 
environmental 
challenges. 

Modular 
approach: focus 
on STI 
governance, 
explicit and 
implicit STI 
policies, legal 
frameworks, 
policy 
instruments and 
indicators 

Sectorial 
approach: focus 
on the STI 
component in the 
industrial policy, 
includes social 
inclusion, 
economic 
competitiveness 
and 
environmental 
protection 

Systemic 
approach using 
innovation to 
address societal, 
economic and 
environmental 
challenges 

Modular approach: 
main focus is on 
STI policy 
expenditure and 
its impact 

ASSESS 
CURRENT 
SITUATION  

 

Based on 
existing policy 
frameworks, 
requires inter-
institutional 
cooperation. 
Quantitative 
and qualitative 
analysis of 
economic, STI 
and SDG 
indicators 

Detailed analysis 
of the STI 
performance in 
the 
macroeconomic 
context and 
societal needs. 
Quantitative STI 
indicators plus in-
depth analysis of 
specific sectors 

STI policies 
instrumental for 
economic 
growth and 
development. 
Wide collection 
of qualitative 
data supported 
by overviews of 
literature and 
quantitative 
analyses. 

description of 
the political, 
economic, 
social, cultural 
and educational 
contextual 
factors; analysis 
of the explicit 
STI policies, 
policy cycle and 
STI 
organizational 
chart; study of 
R&D and 
innovation 
indicators. 

Based on existing 
development 
plans and 
strategies. 
Includes in-depth 
quantitative and 
qualitative 
analyses of the 
industrial 
landscape in the 
context of 
country’s 
development 
goals 

Based on wide 
qualitative 
process and 
review of existing 
policies. Case 
study approach 
and learning 
histories are used 

The quality of 
public spending on 
STI and R&D is 
assessed based on 
a mix of qualitative 
and quantitative 
indicators with the 
objective to 
understand how 
governments can 
spend better on 
STI or how they 
can improve the 
impact of STI 
expenditures on 
economic 
development 
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DEVELOP 
VISION, GOALS 
AND TARGETS 

 

Vision for 
sustainable 
socio-economic 
development of 
territories 
developed 
jointly by 
external and 
internal 
stakeholders 

Vision developed 
individually by 
each country 
based on the 
analysis and 
recommendations 

Synergic vision 
for 
transformative 
change 
developed 
jointly by 
internal and 
external 
stakeholders 

Looking at 
impact of the 
existing STI 
policies and 
based on a 
survey allowing 
to create 
country profiles 
with 
comprehensive 
assessments of 
STI policies 

Vision developed 
individually by 
each country with 
the wide 
participation of 
stakeholders 

Wide vision for 
transformative 
change achieved 
with STI policies 
and other 
elements of 
systemic change 

The development 
of vision for 
change can result 
from the PERs 

DIALOGUE AND 
CONSULTATION 
WITH 
STAKEHOLDERS 

Entrepreneurial 
Discovery 
Process requires 
permanent 
involvement of 
public and 
private sector, 
academia and 
civic society in 
the 
development, 
implementation 
and monitoring 
of the strategy 
and associated 
activities 

Stakeholders are 
interviewed 
during the fact-
finding missions. 
International 
community 
involved in 
reviews 

Multiple 
stakeholders 
involved in the 
STIP review 
process 

Internal and 
external 
stakeholders 
involved in 
providing the 
survey 
responses and 
discussing the 
results 

Stakeholders are 
involved in a 
participatory 
policy-making 
process 
throughout the 
policy cycle 

Wide stakeholder 
participation, 
including the 
local and 
grassroots 
innovators 

Stakeholder 
involvement is  
a part of data 
collection, in 
the form of 
interviews, 
access to data 
etc. 

ASSESS 
ALTERNATIVE 
PATHWAYS 

 

Recommended 
foresight and 
similar 
exercises, yet 
not obligatory 

Countries can 
develop scenarios 
for the 
enhancement of 
national STI 
ecosystem 

Technology 
foresights are 
strongly 
recommended 

This step can be 
included but is 
optional 

Possibility of 
developing 
scenarios for 
industrial policy 

Foresight and 
future studies 
activities are 
considered 
valuable but 
optional 

Based on the 
analysis, the team 
discuss different 
options 
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DEVELOP 
DETAILED STI 
FOR SDG 
ROADMAP 
DOCUMENT 

Clear 
intervention 
logic with 
implementation 
action plan, 
policy mix and 
instruments, 
and financing 
instruments are 
required 

Not explicit, 
recommendations 
provided 

Specific 
guidance on 
implementation, 
policy 
instruments and 
financial 
instruments is 
provided 

The 
methodology 
provides an 
overview of STI 
policy 
instruments but 
does not 
prescribe 
specific 
solutions – they 
can be 
developed at 
country’s 
request 

Developed 
individually by 
governments but 
based on 
recommended 
policy instruments 

Strong focus on 
experimentation. 
The policy mix is 
a part of TIP 
development and 
the guidance on 
financing can be 
provided 

The assessment 
results in a set of 
recommendations 
that support 
stronger alignment 
of innovation 
policy instruments 
with the national 
development 
objectives, 
improved quality  
and higher 
efficiency of 
instruments used, 
and an evidence-
based framework 
to track results and 
map expenditure 
to outputs and 
outcomes. 

MONITOR 
EVALUATE AND 
UPDATE PLAN 

 

Monitoring and 
evaluation 
frameworks are 
essential in S3 
approach, with 
clearly defined 
metrics and 
indicators 

Monitoring and 
evaluation 
considered very 
important but not 
included. Post-
review analyses 
are possible on 
request 

Monitoring and 
evaluation 
frameworks are 
strongly 
recommended, 
and additional 
support is 
possible on 
request 

The regularly 
updated country 
profile can be a 
useful 
monitoring tool 

Monitoring and 
evaluations are a 
part of the 
methodology 

Monitoring and 
formative 
evaluation are 
required with the 
focus on learning 
and 
improvement 

M&E is a core part 
of the 
methodology.  A 
unique feature of 
PER in STI is the 
inclusion of impact 
evaluations in the 
effectiveness 
stage.  

Source: (Matusiak et. al, 2020) 
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Annex 4. Summary of Key Lessons Learned from the Global Pilot Programme on STI for SDGs Roadmaps 

The United Nations Inter-Agency Task Team (IATT) launched of the first phase of the Global Pilot Programme on Science, Technology and Innovation for SDGs 

Roadmaps with an initial group of five pilot countries. Under this first phase, roadmaps have been piloted in Ethiopia, Ghana, India, Kenya and Serbia (see table 

below). In addition, the European Union and Japan have joined the Global Pilot Programme to strengthen international partnerships on STI for SDGs roadmaps. 

These pilots have been implemented using the guidance of the draft "Guidebook for the Preparation of STI for SDGs Roadmaps". 

 

To date, more than 20 countries have expressed interest in joining the programme. They will be accepted into the programme as resources to support their 

participation become available. The most common challenge, experienced by all countries, has been getting stakeholder involvement and active participation. 

Pilot countries doing relatively well are have succeeded in involving several ministries and agencies, creating platforms for getting effective coordination and 

collaboration among government and between government and other stakeholders. A related challenge has been getting a focus on SDGs into the development 

of national plans and the STI for SDGs roadmap. The second major challenge has been the availability of updated data and relevant expertise to do the assessment 

to develop priorities. Besides the COVID-19, another common problem which has slowed the preparation of the roadmaps is the lack of specific budget to 

develop and more importantly to implement the STI for SDG roadmap. 

 
 

Five Countries Participating in the Global Pilot Program for STI for SDGs Roadmaps 

 Ethiopia Ghana India Kenya Serbia 

Leading 

Ministry(ies) 

Ministry of Innovation 

and Technology (MINT) is 

lead agency;  

Ministry of Science and 

Higher Education 

(MOSHE) interested in 

joining;  

Working on modalities of 

collaboration. 

Min. of Environment, 

Science, Technology, and 

Innovation (MESTI) & CSIR-

STEPRI (policy research 

institute);  

Technical oversight 

committee co-chaired by 

President’s SDG Advisory 

Unit and National 

Development Planning 

Commission;  

Involves Ministries of 

Finance, Planning, etc. 

Office of Principal Scientific 

Advisor (PSA) of Prime 

Minister and NITI Aayog (main 

policy think-tank of the 

government). 

State Department of 

Planning in National 

Treasury and National 

Commission for Science, 

Technology, and Innovation 

(NACOSTI) in Ministry of 

Education; in partnership 

with Ministries of ICT, 

Foreign Affairs, Agriculture, 

and Industry, and is 

supported by African Center 

for Technology Studies (ACT) 

STI for SDGs roadmap being 

developed by two WGs: the 

Interministerial WG on 

Smart Specialisation and 

Industrial Policy led by Prime 

Minister’s Cabinet and the 

Interministerial Group for 

Agenda 2030 (26 Ministries) 

under the lead of Minister 

for SDGs;  

The Roadmap is 
operationalized by Ministry 

of Education, S&T;   

Participation of multiple 

ministries, private sector, 

and academic community. 
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 Ethiopia Ghana India Kenya Serbia 

Objectives & 

 Scope 

Effort so far has been 

based on Science 

Technology and 

Innovation Policy (STEP) 

Review concluded in 

2019; 

Key SDGs that appear to 

be planned targets are 1, 

2, 3, 8 and 10. 

Stakeholder consultation 

meeting in Dec. 2019 and 

1st mtg of Technical Task 

Team considered priority on 

SDGs 1, 2, 4, 6, 7, 8, 9, 10, 

and 13. SDG 3 and 5 will also 

be considered.  

Focusing on SDGs 2,3,6, 7, and 

17 (because of India’s strong 

STI capability and interest in 

partnering with developing 

countries). 

Main objective is plan for 

implementation of STI policy 

and support for delivery of 

President’s Big Four Agenda, 

which focusses on 

agriculture, manufacturing, 

health, and housing and 

therefore includes SDGs 

1,2,8, and 9. 

Serbian STI for SDGs 

roadmap is to be detailed 

action plan of the Serbian 

Smart Specialisation 

Strategy (4S) with the main 

goal to is to foster socio- 

economic development and 

transformation based on 6 

knowledge-intensive priority 

sectors (food, creative 

industries, manufacturing, 

ICT, key enabling 

technologies, energy); SDGs 

include: 2, 7, 8, 9. 

Assessment of 

Current 

Situation 

Has been done as part of 

the STEP Review;  

Included collection of 

data and knowledge on 

development situation of 

country, status of 

national innovation 

system including 22 

sectoral technology 

roadmaps. 

Largely based on STI Eco 

survey;  

SDG baseline report 2018; 

Additional STI situational 

analysis ongoing, including 

desktop research by 

University College of London 

MSC student team as part of 

partnership with UNESCO. 

Detailed R&D assessment at 

subnational and national level 

(2019); 

NITI Aayog constructed SDG 

India Index for 13 of 17 SDGs 

on set of 62 priority indicators 

in 2018; In 2019, it was 

updated with 100 indicators 

covering 54 targets across 16 

Goals except SGD17;  

Mapping of some key sectors 

completed. 

Used indicators from various 

international and national 

databases on SDG gaps and 

country situation;   

Is undertaking STI Public 

Expenditure Review aiming 

to promote R&D and 

technology adoption and 

diffusion with increased 

efficiency and effectiveness.  

4S plan involved detailed 

assessment of economic, 

innovation, and research 

potential of Serbia;  

EC JC supported mapping of 

17 SDGs, statistical baseline 

analysis and identification of 

STI inputs focused on 

specific SDG goals;  

After this analysis SDGs 3, 4 

and 12 are under discussion 

as an additional priority.  
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Alternative 

Technology 

Pathways 

Discussion so far has 

focused on preparing an 

implementation plan 

covering several of 22 

sectoral technology maps 

prepared for Ethiopia. 

Focusing on university- 

based technology incubators 

working on emerging 

technologies. 

Analysis of alternative 

technologies being done as 

part of developing roadmap. 

Within SDG 2, focused on 

increasing productivity and 

income for smallholders and 

technologies for maize, rice, 

and potatoes; 

Methodology being tested 

for maize. 

Entrepreneurial discovery 

process framed the 

discussion of alternative 

targets and solution; This is 

documented in separate 

workshop reports.  

Timeframe and 

Key Milestones 

COVID-19 delayed 

process of preparation.  

Assessment studies of the 

current situation of the 

policies, strategies, 

implementation plans; 

March- August 2020 

- Sensitization of key 

stakeholders; Jan- Dec 2020 

- Preparation of the STI 

Roadmap for the SDGs by 

the Technical Task Team 

with support by a consultant 

and research assistance 

team: July-Dec. 2020 

- Mobilization of Resources, 

Implementation of 

programs/projects/activities, 

Monitoring and Evaluation; 

Jan 2020- Dec 2030 

Deep dives into specific 

programs is next step; 

Monitoring and evaluation 

platforms planned.  

IATT Workshop with Japan 

held June 2020. 

Team will expand scope to 

and hold consultations to 

identify what technologies 

can be delivered, mobilize 

resources, and incentivize 

private sector participation.  

Detailed STI for SDGS 

roadmap will have detailed 

indicators and timeframes.  

Expected to be completed 

by end 2020. Progress has 

been slowed due to the 

COVID-19 crisis. 

Execute, 

Monitor 

Evaluate, 

Update 

Plan 

Not yet applicable. Not yet applicable; 

Ministry of monitoring and 

evaluation is part of the 

technical task team and is 

involved in process. 

Not yet applicable, but 

planning includes monitoring 

and evaluation and strategic 

decision system  

Not yet applicable as plan is 

still under preparation. 

Not yet applicable, but the 

S4 Strategy includes the 

outline of the monitoring 

and evaluation system, 

which will be further 

developed in the STI for 

SDGs Roadmap based on 

input, output, and outcome 

indicators. 
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IATT Focal point UNCTAD UNESCO World Bank World Bank EU-JRC, UNIDO 

Challenges/ 

Problems/ 

Lessons 

Challenges: 1) lack of 

specific budget for the 

implementation of the 

STI for SDGs roadmap 

(UNCTAD has been able 

to mobilize some support 

for the preparation),  

2) establishing a smooth 

mechanism for 

collaboration across 

stakeholders that ideally 

would be involved in the 

preparation of the 

roadmap 

3) COVID-19 crisis has 

slowed the whole process 

Challenges: 1) Involving 

broad range of stakeholders 

for definition of priorities 

2) Better alignment of STI 

policies to sectoral priorities 

3) Inter-ministerial 

cooperation key to avoid 

duplications 

4) Capacity-building in STI 

governance 

Challenges:1) Obtaining 

updated data 

2) Coordination among 

agencies 

3) COVID-19 crisis has slowed 

down progress 

Challenges: Inadequate data 

for baseline of SDG targets 

or to link government 

programs to SDG targets; 

Lessons: 1) Importance of 

Technical Committee to 

provide guidance, 2) need 

for external support to 

develop STI for SDGs 

roadmaps due to limited 

skills and funding 

3) Need for increased 

stakeholder consultation 

4) Most difficult and 

expensive step is assessing 

alternative technology 

pathways 

Challenges: lack of 

sufficiently disaggregated 

data, building trust and 

involving stakeholders, 

overcoming government 

silos, and getting focus on 

SDGs, balance between 

setting strategy and actual 

implementation; 

Lessons (keys for success): 1) 

mobilizing own funding for 

implementation of 4S with 

additional EU funding, 2) 

formation of permanent 

public-private dialogue 

platform for involvement of 

high-level stakeholders. 3) 

Winning approval of PM.  

Detailed 

roadmap 

Under preparation: 

So far implementation 

plans have only been 

prepared for 3 of the 22 

technology roadmaps. 

Under preparation Under preparation but various 

interventions ongoing in 

agriculture, digital 

connectivity, health, energy, e-

governance, tinkering labs, 

digital ID, digital banking, 

health insurance. Plus, PM has 

announced 8 major innovation 

missions. 

Under preparation, but team 

has identified needs and 

gaps along six agricultural 

value chains, and current 

gaps in STI system.  

Under preparation;  

Detailed STI for SDGS 

roadmap will be the action 

plan for S4;  

Will focus on specific actions 

to achieve the prioritized 

SDGs and will include 

monitoring, financing and 

implementation system.  

Source: IATT, 2020. 

 

 


