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			The International Telecommunication Union (ITU) recognized innovation as one of the main goals at the World Telecommunication Development Conference and the Plenipotentiary Conference held in 2014. Innovation is also highlighted in Goal 9 of the Sustainable Development Goals: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation.

			Innovation has three key roles to play for ITU Member States. It allows states to improve public services through innovative ICT solutions and transform their public sectors. It also allows governments, civil society, and the private sector to work together, develop ICT solutions and share them to foster knowledge-sharing and collaboration on social innovation. Finally, innovation is an essential part of a thriving ICT sector, and more broadly a thriving economy, enabling businesses to develop ICT solutions and compete on a global scale by creating jobs, wealth, and economic growth. This can help to bridge the digital and innovation divides, creating a more equal world where more and more people can enjoy the benefits of ICTs. 

			ITU helps Member States to promote innovation in their own ecosystems. Sustainable, durable innovation comes about when governments not only create an enabling environment for innovation to take place, but also take an active role in catalysing partnerships with innovation stakeholders. To enhance national innovation ecosystems, ITU has undertaken a series of country reviews of ICT-centric innovation ecosystems and made recommendations on how to strengthen them.  

			This first toolkit for strengthening ICT centric ecosystems shares the knowledge gained and methods used in the country review process, and is meant to help Member States to directly undertake the review process, exploring the needs of key innovation stakeholders and working with them to develop policies, projects and other actions to foster innovation.

			Together with the country reviews and other activities, this toolkit will help Member States to strengthen their innovation ecosystems. I look forward to working with our Members to explore and use these tools to their fullest potential.
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			Brahima Sanou
Director, ITU Telecommunication Development Bureau
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			Executive Summary

		

		
			Purpose and mandate

			This toolkit reflects the framework, tools and methodology ITU has developed to analyse information and communications technology (ICT)-centric innovation ecosystems. This information is being shared in order to enable ecosystem stakeholders to analyse their ecosystems, including mapping the stakeholders, reviewing their needs, setting agendas, and developing policy and project recommendations. These processes are provided both as individual tools to allow for single steps to be undertaken, and in the context of a full country review, to allow for a more comprehensive analysis. 

			The International Telecommunication Union (ITU), especially the Telecommunication Development Bureau (BDT), has been actively fostering ICT led development. In 2014, at the ITU World Telecommunication Development Conference (WTDC) in Dubai, United Arab Emirates, the ITU membership approved a strategic and operational plan for the BDT that includes output 2.3 calling for the strengthening of ITU Member State capacity to integrate ICT innovation in national development agenda. This priority can also be found in Goal 9 of the UN Sustainable Development Goals1: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation.

			In this context ITU has worked together with other international organizations, global experts, and key stakeholders to develop this toolkit. It stands as one of a series of reports and activities undertaken by ITU, including country reviews conducted by ITU staff, analysing national ICT-centric innovation ecosystems; regional and global events to connect and share knowledge and experience between stakeholders from different ecosystems; and programmes and events to directly foster ecosystems and innovators. The goal of this toolkit is to scale those efforts, taking the work currently being done directly by ITU and allowing our membership and other ecosystem stakeholders to undertake these processes on their own, while staying connected with the global network being developed through ITU work in this field.

			Ultimately, the objective of this is to help identify and close the innovation divide that separates those developing and using emerging technology from those who, at best, are reliant on others to develop solutions, and at worst, do not benefit from access to innovation in ICTs. To do so will require the effort and collaboration of the innovation stakeholders to analyse the ecosystem, identify needs, and develop actions. This toolkit provides the framework, tools and methodologies to enable stakeholders to engage in this process.

			The digital innovation divide

			The framework, tools, and methodology described in this toolkit build on the systems of an innovation model. This model reflects innovation as a complex process, involving a number of actors and the interactions between them. The process of innovation in this model is not linear, but instead like a large number of complex relationships and interactions resembling a natural ecosystem, where stakeholders support one another’s progress and development. These ecosystems can be fostered by innovation policy that creates an enabling environment for stakeholders and supports their work.

			The concept of the digital innovation divide entails that not all ecosystems are equal, either in terms of the inputs of talent (intellectual and creative), investment, and resources or in terms of their output, whether technological, social, or financial. This means that some communities and ecosystems are developing and benefitting from emerging technology and ICT-centric innovation, while others are reliant on older technologies or see little access to ICTs at all. These can be seen as the continuum of economies as described by Michael Porter, moving from extractive, factor driven economies; through efficiency driven economies, which adopt technologies from other areas; to innovation driven economies. In many cases, different communities or sectors within an economy will exist at different points in this continuum, widening the innovation divide.

			The innovation divide stems in part from inefficiencies in the use or allocation of resources in the innovation ecosystem, from a lack of key supports, policies, and other elements of a nurturing environment, as well as a need for further collaboration between stakeholders in order to develop a complete ecosystem through coordinated support activities.

			To develop policies to strengthen these areas, a set of guidelines are provided in this report, which suggests that policy experimentation should be used to develop policies, focus should be on creating user centred activities, stakeholders need to have a shared understanding and language, the private sector, and in particular entrepreneurs, need to be seen as the centre of innovation, resources need to be used efficiently, stakeholders need to be brought in as partners with a vested interest in success, and activities should be based on good practices and focused on being replicable, scaleable and sustainable.

			Bad practices to be avoided are noted as well. These includes the need to focus on the whole system, rather than simply investing in inputs, and the need to neither under nor over utilize government intervention and ensure a cohesive, integrated regime of policies related to the ecosystem. 

			Finally, an overview of the methodology is laid out, consisting of key steps to be undertaken: 

			1)	Agree upon a desired future. 

			2)	Understand the current state. 

			3)	Analyse gaps.

			4)	Identify good practices. 

			5)	Identify challenges.

			6)	Develop guidelines and recommendations. 

			7)	Build programmes. 

			These steps describe how the process of a country review should flow, and outline how to develop the kinds of policies and projects described.

			Conducting a country review

			Each component of the country review toolkit is laid out in turn in this section. 

			The stakeholder mapping tool explains the role of each of the ecosystem stakeholder groups: public sector, private sector, entrepreneurs, entrepreneurial support networks, academia and finance. The roles and interests of the groups are discussed in order to aid in their identification as part of the country review process.

			The ecosystem canvas provides an overview of the status of an ecosystem by looking at seven pillars: vision and strategy, policy and regulation, capital and resources, talent and champions, infrastructure and programmes, networks and markets, and culture and community. The health of these pillars will provide an overview of the situation. Along with these, there is the central pillar, identifying the work done specifically to support the ecosystem, rather than the economy more broadly. 

			The stakeholder interface canvas breaks down the lifecycle of an innovation or business  through pre-ideation, ideation, start-up, the valley of death (the high risk period between the launch of a company and when it becomes financially sustainable), and out to become an SME, and finally, scaling and exiting. At each stage, it checks on what each stakeholder group should be or is doing to support innovators, and how successfully this is being done. This becomes a key tool in identifying gaps in the support of an ecosystem for innovation.

			Various tools are presented as ways of gathering data to fill in these canvasses. This can be done through qualitative interviewing, quantitative surveys, or workshops. The data can be aggregated through online forms in order to provide overarching themes and needs that can be acted on.

			The recommendation and programme design tools walk the user through the process of using the needs analysis above, good practices, political priorities and outside data to develop programme and policy recommendations to strengthen the ecosystem. 

			After presenting each piece independently, the country review process is discussed in depth, including step-by-step discussions of workshops and data sources to be considered. 

			Case studies

			After describing the process of the country review, two case studies are presented. They are anonymized as country A and country B for the purposes of the report. 

			Country A is a low income, factor driven economy. It has a strong strategy and has made significant improvements in terms of infrastructure, international market access and entrepreneurial culture. It still has major gaps. Academia in country A are neither engaged in substantial applied research, nor creating human capital with enough skills or experience to meet the needs of the ecosystem. As in many ecosystems, there is far too little investment at various phases of the innovation lifecycle. The private sector is not doing enough, overall, to support innovation, either. There were other weaknesses, for example entrepreneurial support does not provide a comprehensive enough set of services, and some policy gaps. The report recommended strengthening human capital development, refocusing innovation on domestic issues, development of last mile infrastructure, strengthening support networks for entrepreneurs, improved incorporation of regional markets, revised legal frameworks and the development of an innovation agency or working group on innovation. 

			Country B is a middle income, factor driven economy. There are efforts at developing a national ecosystem strategy, but it articulates few specific roles for many of the stakeholders in the ecosystem. Entrepreneurial culture, in particular entrepreneurial interest, and support from academia are also lacking to a large degree. The ecosystem as under coordinated, leading to gaps and weaknesses, especially coupled with a lack of trust on the part of many actors. Finally, the domestic market is small, and although regional expansion was seen as a good practice, it wasn’t facilitated successfully. The report recommended designation of ICT as a strategic sector; mapping of the ecosystem; strengthening the talent pool; boosting both support networks and entrepreneurial culture to improve investment deal flow; cultivating connections to international markets, investment and support networks; fostering collaboration in the ecosystem; and empowering an institution to create those collaborations.

			Conclusion

			ITU has received a specific mandate at WTDC-14 to help countries strengthen their capabilities to integrate ICT innovation into national development agendas. The aim of this is to foster ICT entrepreneurship, strengthen ICT firms and their expansion in the converging digital ecosystem, and to help with public sector transformation. 

			The toolkit is intended to help ITU membership to analyse and develop innovation ecosystems. To facilitate the emergence of dynamic ecosystems, the governments must work closely with six key stakeholders groups, academia, finance, public sector, private sector, entrepreneurs, and support. ITU country reviews provide a digital innovation framework, where they can understand their challenges, opportunities in creating ICT start-ups, in nurturing talent, working hand-in-hand to develop specific guidelines and recommendations, as well as initiatives, programmes, and projects to help create new jobs, and new growth based on the best practices worldwide. 

			This toolkit is designed to help scale these initiatives and activities. The toolkit, the national workshops, the regional innovation forums, the global innovation track at WSIS, and various global dialogues, offer our membership a global innovation platform, where stakeholders can share, network, be empowered, and take action.

			

			
				
					1	www.un.org/sustainabledevelopment/development-agenda/

				

			

		

	
		
			 

		

		
			Section 1: Understanding the digital innovation divide

			1	Introduction

			This publication is designed to give innovation stakeholders working in information and communications technology (ICT) centric innovation ecosystems—those in the public and private sectors, academia, entrepreneurs and the programmes designed to support them, and finance—the knowledge and tools they need to map, analyse, and fill gaps in their ecosystems. Although it has been acknowledged that innovation has the potential to contribute to inclusive growth, this is not always the case. An innovation divide separates those developing and using emerging technology from those who, at best, are reliant on others to develop solutions, and at worst, do not benefit from access to innovation in ICTs. Bridging this gap requires key actors to identify areas of opportunity to collaborate, and to work together to develop the right policy interventions and projects for their ecosystems. 

			To support this critical work, ITU is sharing its knowledge of ICT-centric innovation ecosystems and open-sourcing its process for understanding them. With this information, it hopes to equip communities of innovation enablers to create environments that empower entrepreneurs and innovators to thrive and fuel the engines of inclusive growth.

			
				
					Box 1: ICT-centric innovation

					This toolkit, and the majority of the ITU Development Sector work on innovation, focuses specifically on innovation in ICTs and the role of ICTs in innovation. This is framed as ICT-centric innovation. ICT-centric innovation has two main characteristics. First, it focuses on innovation and the development of the ICT sector itself. Secondly, it emphasizes the cross cutting role of ICT innovation in society.

					The creation of a dynamic ICT sector is a key component of international leadership in the global knowledge economy and the advancement of new technologies. A strong ICT sector is also critical to boosting the presence of foreign direct investment (FDI) and multinational corporations (MNCs) and outsourcing in a national economy, which are commonly identified as drivers of economic development. 

					The term ICT-centric encompasses the ICT sector, the cross-cutting role of ICT innovation, and the way in which innovation fosters the evolution of other sectors in the economy. For example, there are many mobile phone solutions that help farmers to check market prices and access the best local knowledge for raising crops, as well as access insurance and critical inputs. These ICT solutions in the agriculture sector make it easier for farmers to find the information they need, more efficiently and at scale. For policy-makers and other enablers who have limited resources to enact widespread systemic change, this multiplier effect is critical. 

				

			

			By examining the ICT sector and its impact on other sectors in the economy, ICT-centric innovation enables a more complete discussion of the role of ICT in the socioeconomic development of society.

			1.1	Overview of innovation ecosystems

			Before embarking on an analysis of innovation ecosystems, we will build a basic understanding of what innovation is and how it is produced. Subsequently, we will explore how ICT and policy formulation influence innovation, as well as why a digital divide exists between developed and developing countries. Finally, we will examine the challenges that hamper the development of ICT innovation ecosystems.

			1.1.1	Systems of innovation

			Innovation is a complex, often used (and misused) concept. For the purposes of this discussion, we will refer to the OECD definition of innovation:

			“The implementation of a new or significantly improved product (good or service), or process, a new marketing method, or a new organizational method in business practices, workplace organization or external relations”. 

			In the early days of academic research on innovation, stimulating innovation was thought to be a linear process. In this model, science produces technology and technology delivers products and services in response to market need. This led to the idea that increased investment in innovation inputs such as research and development (R&D) yields more innovation. Unfortunately, this perspective does not reflect the dynamism of the innovation process, which includes a variety of factors interacting together such as R&D investment, but also talent pools, culture, economic conditions, markets, and investment, among many others. 

			As a result, a new school of thought emerged that considers innovation production from a systems perspective. In this model, innovation does not have a singular direction nor is fostering it simply a matter of increasing investment in research. It is a complex process incorporating investment, education, networking, community building, cultural change, economic factors and serendipity. Perhaps most importantly, it illustrates how actors who stimulate interactions between science, technology, institutions, learning, and public policy generate knowledge1. In other words, the systems approach shows how innovation is driven by stakeholders who know the overall process, their roles, and how those roles relate to those of other stakeholders. 

			1.1.2	Building innovation policy

			Policy is essential to enabling innovation ecosystems. As with traditional industrial policy, the work of the government is needed to support innovation. Although government does not generally create marketable innovation directly, it plays a critical role in creating an environment that fosters the work of other stakeholders. As a result, innovation policy should focus on ensuring that the ecosystem stimulates innovation and uses it to create value. Good policy should also support a country’s transformation to an innovation driven economy that creates jobs, provides export opportunities, and stimulates cross-cutting sectoral growth driven by ICT innovation.

			1.1.3	Diagnosing the digital innovation divide 

			Is innovation capacity created equal?

			Expanding on the basic understanding of innovation systems and ICT-centric innovation policy, the focus is now on the innovation divide—a significant barrier to the pursuit of inclusive economic growth. The OECD defines innovation as “the implementation of a new or significantly improved product (good or service), or process, a new marketing method, or a new organizational method in business practices, workplace organization or external relations’’ and with innovation rising on the policy agenda of national development plans, especially digital innovation, it is seen consequently as a major driver of inclusive growth. Goal 9 of the United Nations Sustainable Development Goals calls for building resilient infrastructure, promoting inclusive and sustainable industrialization and fostering innovation. However, not all innovation ecosystems are created equal. There are vast differences between ecosystems both in terms of resources available, how those resources are applied, and the enabling environment, leading to very different outcomes.

			The creation of, and benefits from, emerging technology are currently concentrated in a small number of countries and communities, leaving much of the world reliant on older technologies and removed from the processes of innovation. This growing split is illustrated in figure 1.

			Figure 1: Technology advancement vs. population reached: a tale of innovation in developed vs. developing countries 

			[image: ]

			Source: ITU

			This occurs even as countries develop capacity in innovation and ICTs, because they are often developing those capacities at a slower rate than those at the ’top‘ of the innovation divide, while emerging technologies are often not available to or generating benefits for those at the ’bottom‘. Those at the ’top‘ have access to increasingly advanced emergent technologies, applied for their benefit. Those at the ’bottom‘ are a rapidly expanding group, largely coming from developing communities, with growing access to technology less likely to be emergent or innovative. They are also far less engaged in developing or receiving economic benefits from emerging technologies. 

			Competitive strategy and the digital divide

			Renowned Harvard academic Michael Porter has outlined three types of economies as part of his country-focused theory on competitive strategies: 

			1)	Factor-driven, which is supported by human and natural resources; 

			2)	Efficiency-driven, which is centred upon manufacturing and production; and 

			3)	Innovation-driven, which is focused on knowledge production. 

			National economies can generally be described as being at one of these stages of development. However, in most cases, different sectors within an economy exist at different levels. Because digital innovation is cross sectoral and can produce multiplier effects in terms of efficiency, information distribution, and scalability, the ICT sector has tremendous potential to develop quickly and feed innovation into less developed sectors. This is part of the ICT-centric innovation, which is considered a key component of inclusive economic growth. (See Figure 2.)

			Figure 2: Stages of development in economies
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			As a result, policy makers are moving beyond traditional ICT and broadband focused policies to address those that support digital innovation. However, digitization and innovation are not equivalent, and high levels of digitization do not guarantee high levels of innovation. A largely digital country such as the Republic of Korea or Japan may have not yet fully realized its innovation capacity in all sectors of the economy. These differences in capacity to digitize and innovate create the foundation of the digital divide, which becomes more pronounced when one compares developed to developing countries. 

			For example, developed countries tend to have low GDP growth and high investment in innovation capacity while developing countries have high GDP growth and low investment in innovation inputs as well as low output in terms of products, services and technology. This disparity places innovation ecosystems of developed and developing countries on different growth trajectories (as also reflected in Figure 1). Nonetheless, an economy does not innovate or digitize as an undifferentiated whole; specific sectors develop at different speeds. The financial services sector may innovate before mining or agriculture while public service or manufacturing might evolve at an average pace. However, the ICT-centric model assumes that innovation in the ICT sector and beyond can drive innovation in other verticals as technologies and models are shared. In sum, the digital divide can be described as a significant difference in the ability to use ICT technology to build innovation capacity, resulting in new products and services. (See Figures 3 and 4.). Thus, the root cause of the digital divide can be attributed to an innovation divide.

			Figure 3: Levels of digitization of different sectors
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			Source: McKinsey (2015)

			Figure 4: Individuals using the Internet per 100 inhabitants, 2001-2015
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			Source: ITU ICT Indicators Database

			1.2	Challenges in building ICT-centric innovation ecosystems

			The previous sections have elaborated a common language about innovation, and established a link between the digital divide and its underlying factor, the lack of innovation capacity, as well as establishing that countries have different level of innovation capacity, leading to an innovation divide.

			The innovation divide widens or narrows based on many factors that are too complex to cover extensively here. However, by focussing on three challenges to building ICT-centric innovation ecosystems the field of consideration is narrowed considerably. These barriers are innovation inefficiencies, the lack of a nurturing environment, and insufficient collaboration.

			1.2.1	Innovation inefficiencies 

			The WIPO GII report illustrates how innovation efficiency can be estimated by comparing the ratio of innovation input to output. A highly efficient innovation ecosystem produces abundant output with limited input. In other words, a low ratio indicates high efficiency while a high ratio indicates low efficiency. 

			Innovation efficiency can be a challenge for countries for several reasons. One reason could be that they make inadequate investments in innovation as a result of priorities that may be focused on essential services (such as education, health, etc.) especially in developing countries. Inputs may not be present, whether in the form of investment, talent or market access, or the enabling environment may not be well established. Another reason could be that innovation systems may not be effectively incentivized to apply research in the form of marketable innovations, and to have the research secure in terms of intellectual property rights.

			
				
					Box 2: Innovation efficiencies – A tale from the innovation divide and broken R&D links

					By looking into innovation efficiencies data from WIPO Global Innovation Index, it can be assessed at the first level whether a country is currently generating the seeds of technology invention needed to create disruptive solutions via its innovation ecosystem. 

					Income level classification of countries seems to have a significant impact on a country efficiency ratio. The efficiency ratio is a measure developed by WIPO, which measures an index of output metrics from the Global Innovation Index over an index of input metrics. As can be seen, high income countries in general have higher innovation efficiency. 

					However, in the graph below, one can also see that some low income countries still have high efficiency ratio, which points to another challenge they may be facing, that of translating their effective innovation efficiency into income. 

					The inventor of 3M post-it notes, Dr Geoffrey Nicholson, famously said: “Research is the transformation of money into knowledge, and innovation is the transformation of knowledge into money”. Given the global and increasingly more open economies, digital knowledge can be captured within a country ecosystem, or from other ecosystems. Countries need to understand whether the money they are spending in R&D is moving to create jobs, growth, in other word, income. The ICT-centric innovation ecosystem analysis framework is explored in section 2 and will help an understanding of this linkage.

					Figure 5: Innovation efficiency ratios
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					Source: Adapted data from WIPO GII 2016 report

				

			

			1.2.2	Lack of nurturing environment

			Many components (from policy, initiatives to specific support programmes) in an innovation ecosystem are needed for a start-up to succeed, and the characteristic of these components have big impact on the success or failure of digital entrepreneurs. Failure at any point may lead to a less successful ecosystem in terms of helping to create innovations and bring them to market. As we have noted earlier, different countries have different innovation capacities. The same logic applies to cities and other locations. Innovation capacity needs to be available throughout a country in order to ensure inclusive development. Key building blocks such as access to finance, talent, markets, networks, infrastructure, and support institutions should be distributed and available in different regions, provinces or economic clusters within a country. A thorough analysis of the entire ecosystem is needed to determine challenges and opportunities. For developed countries, many institutions are constantly analysing needs and responding with appropriate programmes and policies. However, in developing countries the institutional capacity may be slightly behind in adjusting to the ecosystem needs, especially further away from major cities.  

			
				
					Box 3: Fostering a nurturing environment – A tale from the innovation divide and two cities

					For example, the Global Startup Ecosystem Ranking rates cities globally. Although San Francisco and Chicago are in the same country, the attributes and gaps in their ecosystems vary, which means that the success probabilities of their entrepreneurs will also differ. 

					For example, San Francisco has a large number of talented entrepreneurs, robust sources of venture capital, and plenty of accelerators and other enabling institutions. Let us assume that Chicago’s assets are comparable, but it has less risk-tolerant VCs. San Francisco based entrepreneurs will have a higher probability of success than those in Chicago. This suggests that every element of an innovation ecosystem is valuable and any single gap affects the entire ecosystem.

					Figure 6: Global Startup Ecosystem Rankings
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					Source: ITU.

				

			

			1.2.3	Insufficient collaboration

			It follows from the discussion above that each locality, whether it is a city or a country, has to create an ecosystem that reflects its own unique needs and circumstances. However, pursuing a customized approach should not translate into poor coordination between key stakeholders. For example, public and private actors must both contribute to building the ecosystem. Further, sector-focused policies, whether they relate to finance, education, or infrastructure, should complement ICT polices. Finally, it is important to deploy limited resources to support good policy practices as well as divert them from bad practices to good ones. Again, this means that while ecosystems are unique, connecting local, regional and global ecosystems to encourage knowledge sharing and cross-pollination is a critical success factor. 

			Stakeholders, at both the local, and national level, or private and public sectors must be engaged to change the direction of an ICT-centric innovation ecosystem.

			
				
					Box 4: Synergies and collaboration – A tale from the innovation divide and the stakeholders’ journey to build great companies and transform their economy

					In a recent ecosystem discussion in a middle income country and factor driven economy, various stakeholders from public and private sectors, were asked about barriers slowing digital innovation in their ecosystem. They each individually had a clear understanding of their needs, but didn’t understand their own role in strengthening their ecosystem. Additionally, together, they didn’t understand how their actions can impact the entire ecosystem.

					Thus beyond the needs of determining the challenges each stakeholder face as expressed in box 3 “fostering a nurturing environment” above, there is a need to have a framework where stakeholders can come together and take specific action to transform their ecosystem. 

					Figure 7: Insights from ecosystem stakeholder groups

					 [image: ]

					Source: ITU

				

			

			1.3	Building blocks of ICT-centric innovation policy

			Developing effective ICT-centric innovation policy is a key mechanism in dismantling the innovation divide, which was examined in the previous section. This section examines some guiding principles, pitfalls, and frameworks for building ICT-centric innovation policies. 

			1.3.1	Guiding principles

			Having established the role of policy in building innovation ecosystems, a step further considers the main elements of effective ICT-centric innovation policy, which are described below. (See Figures 5 and 6.) The country review process, which is explored in detail in section 2, is iterative and inclusive, drawing from design thinking and user-centred design practices. It also builds on the key characteristics of innovation policy that follow.

			•	Policy experimentation. Engaging in policy experimentation means that policies are developed with input from stakeholders and based on good practices from within and outside the community. Policy should be flexible, innovative, and based on emergent theory and ideas. This is especially true given how rapidly the ICT sector evolves. Working with small-scale pilot programmes to ensure viability and impact is often a key step in this process. 

			•	User centric. Policies should focus on aiding entrepreneurs and innovators to build businesses and discover improved processes, products and services. They should also help other stakeholders to support entrepreneurs and innovators. Though politics can never be totally removed from the policy making process, it should focus on stakeholder needs, rather than political priorities. 

			•	Common language. Developing truly user centric policy requires engaging stakeholders who understand one another’s views and needs. Dialogue, information sharing and common language are elements in developing this kind of understanding. Ultimately, all key stakeholders should understand the broader vision, his or her role in it, and how to chart the way forward.

			•	Private sector led. The work of entrepreneurs and the private sector should be at the centre of innovation policy. They should have ownership over as many programmes as possible, with the government placing itself in a position to support their work. Moreover, policy makers should not use policy to control or dismantle emerging innovations to preserve the status quo, instead using it to create an environment that encourages positive uses of emerging technologies and discourages negative ones. 

			•	Efficient resource utilization. Policy-makers have to balance limited resources with a need to deliver systemic impact. As a result, efficient use of resources is paramount; policies should create the most impact for the least investment. For example, public investment can be fully exploited by pairing it with private sector money and strategies to defray costs and monetize projects. 

			•	Skin in the game. In order to be effective, any vision of innovation-supporting policy should be coupled with concrete action, not just by the public sector, but all stakeholders. These stakeholders should provide specific inputs and benefit in specific ways. Their engagement will ensure that project leadership remains closely connected to the stakeholders it is meant to serve, and that they have a vested interest in ensuring its success, both for their own benefit and to support their investment. 

			•	Focus on good practices. All sources of knowledge and expertise, whether local or global, should be leveraged. Basing work on the experiences of successful projects and policies can help raise the chances of policy success by building on that expertise, especially when good practice owners can directly be tapped as mentors and experts.

			•	Replicable. Policies should be created and documented in such a way that, if successful, they can be used as good practices to develop other policies. These practices can be scaled upward by migrating a national programme to the regional level, downward by creating local parallels to national projects, or horizontally, transitioning from one district to another within a country or from one country to another. Experimentation in policy-making necessitates that information be collected at every stage to support learning, course correction, and breaking boundaries.

			•	Sustainable and predictable. The full arc of a project lifecycle should be considered from the start. Projects should incorporate sustainability planning and estimate what their timelines for completion and termination will be. Also, policies should be based on documented good practices, with plans for ongoing, sustainable funding and programme management.

			Figure 8: Policy enabling innovation ecosystems
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			Source: Adapted from Goh (2005)

			Figure 9: Elements to fostering innovation 
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			Source: ITU

			1.3.2	Avoiding bad practice

			Given the essential role that policy plays in fostering innovation, it is worth discussing how not to develop innovation policy. Policy development mistakes to avoid include:

			•	Investing in innovation input alone. Although investing in key innovation inputs such as infrastructure and education is necessary, such investments alone are insufficient. Key institutions such as universities, the private sector, and innovation support networks should be involved to ensure that potential innovators and entrepreneurs have a range of critical support throughout the innovation journey, from pre-ideation to exit. 

			•	Over-utilizing the government. The public sector has a critical role to play in growing the innovation ecosystem, especially in developing economies where the government may be the only actor willing to invest. However, ecosystem leadership should be assumed by the private sector, especially entrepreneurs, as soon as the ecosystem is mature enough to support it. Other stakeholders should augment their work. 

			•	Underutilizing the government. While the private sector plays a lead role in fostering innovation, the government can contribute most effectively by creating a hospitable policy environment and engaging in specific projects that support and direct innovation activities.

			•	Ignoring policy integration. In order to stimulate the development of innovation-driven economies, innovation policies should work alongside more traditional industrial policy, and both approaches should be coordinated and complementary.

			1.3.3	Analytical framework

			In the next section, we will take an in-depth look at the country review process. The crux of the assessment is to understand the current state of the innovation ecosystem, develop a vision for the future, and forge a pathway toward it. Before delving into this approach, we will consider the analytical framework, which guides the assessment and provides an overview of the specific activities executed as part of the process. See Figure 10 to peruse the analytical framework.

			1)	Agree upon a desired future. The primary stakeholders in the innovation ecosystem—innovators, investors, academicians, policy-makers, etc.—come together to decide how the ecosystem should evolve.

			2)	Understand the current state. Stakeholders engage in identifying the strengths and weaknesses of their ecosystem.

			3)	Analyse gaps. Based on the current situation and the desired future state, stakeholders identify key needs that should be prioritized in developing the ecosystem. 

			4)	Good practices. Irrespective of where the gaps and opportunities are, key actors in an ecosystem discover good practices that should be shared and replicated, and look for international good practices which may serve as a model for addressing the issues. ITU is developing a database of good practices for use in this process.

			5)	Identify challenges. Specific areas of action and good practices to be amplified are laid out to become the basis of recommendations for activities going forward.

			6)	Develop guidelines and recommendations. Based on a shared vision and understanding of the current landscape, recommendations for how to address challenges and exploit opportunities can be produced.

			7)	Build programmes. In order to advance meaningful change in the ecosystem, recommendations and policies must be translated into programmes.

			Figure 10: Overall analysis framework
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			Source: ITU

			Section 2: Diagnosing the digital innovation divide

			2	Introduction to conducting a country Review

			In the previous section, the ICT-centric innovation ecosystems was explored, including the innovation divide, and ICT-centric innovation policy. This section explains how to conduct a country-level innovation ecosystem assessment and design recommendations, step-by-step. This methodology is based on assessments ITU has conducted in Albania, Kenya, Moldova, Rwanda, and Thailand. 

			2.1	Toolbox overview

			In order to complete the country assessment process, there are tools that can be used to collect and analyse data. ITU has developed these tools by conducting innovation ecosystem assessments in multiple countries. These five tools: the stakeholder mapping tool, ecosystem canvas, stakeholders interface canvas, qualitative interviewing tool, and recommendations and programme design tool, are described below.

			2.1.1	Stakeholder mapping tool 

			We have established that the collaboration between key actors in the innovation ecosystem is the foundation of the assessment process, and drive the actions taken to build the ecosystem. 

			As such, being able to identify and engage with these stakeholders is an important part of the country review. More specifically, using this tool can indicate how effective the ecosystem is at supporting entrepreneurs because it highlights specific activities that stakeholders undertake to guide them throughout the start-up lifecycle.

			The six actors, described in detail below, are as follows: entrepreneurs, public sector actors, financial actors, academics, private sector actors, and entrepreneurial support networks. See Figure 11 below to view a diagram of major stakeholder groups and Figure 12 to view a blank canvas.

			Figure 11: Ecosystem stakeholder groups
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			Source: ITU

			Figure 12: Stakeholder mapping canvas
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			Source: ITU

			•	Entrepreneurs: Entrepreneurs stimulate innovation because they build companies to deliver novel solutions. They participate in all stages of the innovation life cycle from ideation to scale. Entrepreneurs can be leaders and champions in the ecosystem, and are generally supported by the other stakeholders. 

			•	Public sector: This stakeholder group includes policy makers and regulators who are active in the innovation ecosystem, along with others such as international organizations and members of civil society. Given the crosscutting nature of ICT, relevant public sector actors represent many areas of work, such as finance, trade, communications, and technology, along with other verticals that might be influenced by ICT-centric innovation.

			•	Financial actors: This category will include the range of investors that support different stages of the start-up life cycle, from prototyping for start-ups to initial public offering (IPO) for more mature companies. They include angel investors, seed funds, crowdfunding communities and platforms, venture capitalists, private equity investors, grant providers such as NGOs, and impact investors. Actors that fund ecosystem-building activities are also included. 

			•	Academia: Academic actors include primary, secondary and tertiary institutions, as well as research institutions and training centres. Academic institutions support the ecosystem by conducting primary research, helping to build the capacity of human capital, and encouraging the development of young innovators.

			•	Private sector: The private sector refers to large, mature corporations, established SMEs, and groups such as chambers of commerce that represent the interests of the private sector. Typically, these companies engage in the innovation ecosystem to explore opportunities to disrupt their traditional business models, or to provide services to other businesses. 

			•	Entrepreneurial support networks: These are the organizations within the ecosystem, such as innovation hubs, incubators, accelerators, and associations, which support entrepreneurs. They impact the ecosystem by guiding start-ups through the development life cycle, creating a supportive culture, and fostering community. 

			For an outsider, conducting desktop research is often a good starting point for identifying active stakeholders in an ecosystem, as is working with local partners who have networks of relevant stakeholders. As interviews, workshops and other interactions with the local ecosystem progress, other stakeholders will be selected. 

			2.1.2	Ecosystem canvas tool 

			To conduct a country level assessment, one must understand the environment that innovators are facing when undertaking their journey. As you may recall from earlier discussion, the lack of nurturing environment is one of the key challenges facing digital innovation. To address this issue, the ecosystem canvass tool will help you understand and diagnose your ecosystem. This environment can be assessed key pillars reflective of the state of an innovation ecosystem.  

			To facilitate this, ITU has created the ecosystem canvas, which outlines seven pillars that comprise an innovation ecosystem. 

			The pillars, which are described in detail below, are as follows: 

			1)	vision and strategy; 

			2)	infrastructure and programmes; 

			3)	talent and champions; 

			4)	capital and resources; 

			5)	markets and networks; 

			6)	culture and communities; and 

			7)	policy and regulation. 

			The canvas enables stakeholders to examine what is happening in the ecosystem, identifying problems and possible solutions. Let us take a closer look at what each pillar contributes to the ecosystem. (See Figure 13 to view a sample ecosystem canvas.)

			Figure 13: Ecosystem canvas
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			Source: ITU-D Innovation

			•	Vision and strategy: Identifying the current and future states of the ecosystem is a key component of the country review. Why? Creating a shared vision helps all ecosystem players to rally around a common goal. Setting forth an accompanying strategy helps them to understand their roles, the roles of others, and how their activities support the common goal. Often these are laid out in government reports, but the vision for the ecosystem can also come from other sources, such as the private sector or academic networks. Given that a vision and strategy are co-created, it is critical that they are exhaustive and inclusive of all stakeholder input across sectors. 

			•	Infrastructure and programmes: These are the building blocks of an innovation ecosystem. Infrastructure is often categorized as hard or soft. Hard infrastructure includes connectivity, roads, electricity and public transportation while the infrastructure for sharing knowledge such as tech hubs, training resources and research institutions are examples of soft infrastructure. Programmes take advantage of this infrastructure, especially the soft infrastructure, to support the ecosystem.

			•	Talent and champions: Talent refers to the human capital that powers the ecosystem and the resources that enhance that capital. Again, it encompasses hard skills such as engineering and programming, as well as soft skills such as management, communications and administration. In addition to a broad talent pool, every ecosystem needs specific champions in order to thrive. A champion is a person who plays a leadership role in the ecosystem by initiating change, building cornerstone institutions, and encouraging the contributions of new actors. 

			•	Capital and resources: Start-ups need capital to grow and thrive. In the early stages, risk capital, such as from angel investors, is required. As companies mature and expand, funding from larger investors such as venture capitalists (VCs) and private equity funds can help drive growth. Some of this can come from the government or civil society, but ultimately the majority should come from private investors. To complement the work of financing start-ups directly, support networks and other ecosystem-building programmes need resources in order to operate successfully. 

			•	Markets and networks:  Start-ups require markets to serve, which is why it is important to understand the depth of market need and access locally, regionally, and internationally. Additionally, government is often a significant purchaser of products and services, and a source of contracts for budding enterprises. As a result, an efficient and transparent public procurement process is useful for start-ups. Networks and clusters are also needed in ecosystems in order to ensure that innovators have access to all of the resources and connections they need.

			•	Culture and communities: Cultivating an innovative, entrepreneurial culture involves sharing key values such as risk-taking, an appreciation for failure, and a willingness to iterate and learn. These values create a blueprint for behaviour across the ecosystem, shared by communities of innovators and champions through events and activities.

			•	Regulation and policy: Supportive policies and regulations can provide fertile ground for the efforts of entrepreneurs and innovators, while poorly developed policies can stifle innovation. There are a number of areas of policy and regulation that are critical to the success of the innovation ecosystem, including taxation, trade policy, intellectual property law, financial regulation and business regulation, among others.

			•	Central pillar: Amongst the other pillars there is a central space. This space encompasses activities focused on advancing the work of stakeholders in the ecosystem specifically, such as communities sharing entrepreneurial culture, rather than actions that broadly support the economy, such as influencing national culture.

			The table below briefly describes the type of information that should be captured in each pillar.  

			Table 1: Information input examples for each pillar

			
				
					
					
				
				
					
							
							Pillar

						
							
							Input

						
					

				
				
					
							
							Vision

						
							
							Shared goal and alignment on key issues

						
					

					
							
							Infrastructure and context

						
							
							Information on the types of existing “soft” and “hard” infrastructure

						
					

					
							
							Talent and champions

						
							
							Inventory of strength and weakness of human resources, types of skills and avenues for capacity building

						
					

					
							
							Capital and resources

						
							
							Insight into capital availability for different stages of enterprise development and FDI; funding for ecosystem building activities

						
					

					
							
							Networks and market

						
							
							Feedback on the depth of market need domestically and internationally; the existence of formal and informal networks, associations, partnerships and mapping activities

						
					

					
							
							Culture and community

						
							
							The degree to which the core values of innovation culture are being espoused

						
					

					
							
							Policy and regulation

						
							
							The extent to which the public sector supports and engages with the ecosystem

						
					

					
							
							Central 

						
							
							Information about ecosystem-supporting activities drawn from other pillars

						
					

				
			

			As is shown above, each pillar of the ecosystem canvas is populated with input from stakeholders. Consequently, the completed canvas presents an overview of what works and what does not in the ecosystem. This can either be collected during workshops by having groups of stakeholders share their opinions, as shown in the country review methodology, or through qualitative questionnaires or quantitative surveys administered to stakeholders.

			Once data across all pillars is collected, the relative strength of each pillar creates an ecosystem ’heat map’ that highlights areas of strength and weakness. Figure 14 below gives a sample canvas that is colour coded to indicate pillar efficacy. Viewing the effectiveness of the ecosystem as a whole, as demonstrated by the relative strength or weakness across pillars, provides an indication of how likely entrepreneurs are to succeed in that environment.

			Figure 14: Colour coded ecosystem canvas
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			Source: ITU

			Since each pillar is one part of a whole, and the function of each pillar is needed to have successful innovation activities, the combined efficiency of the pillars can be taken together to give a sense of the overall efficiency of the ecosystem. 

			
				
					Box 5: Evaluating an entrepreneur’s success rate in an ecosystem – Can it measure the vibrancy of an ecosystem?

					Most countries would like to have an ecosystem like Silicon Valley. However, as seen earlier, ecosystems even in the same country can have different success rate based on their focus and their economic activity. The case of Chicago and Silicon Valley demonstrated that. The question is whether the vibrancy of an ecosystem can be measured otherwise. This vibrancy for an ecosystem will impact the entrepreneur’s chance of success. 

					In a perfect ecosystem where each of the pillars can be defined as successful with a 90 per cent success rate, and assuming an entrepreneur has a real opportunity, the vibrancy of that ecosystem can be estimated. It musg be assumed that all pillars are interdependent as failure in anyone of them can cause digital innovation to be impacted. Each pillar of the ecosystem canvass has an impact on vibrancy. Excluding the vision pillar, six pillars can theoretically express the vibrancy of that ecosystem as:

					•	Vibrancy = 0.90*0.90*0.90*0.90*0.90*0.90, thus 53%.

					•	If everything an innovator needs is available, they would have a 1 in 2 chance of success.

				

			

			
				
					However, in the case of the ecosystem depicted in Figure 14, one can see that the success rate is approximately 3.6% 

					•	Vibrancy = 0.9*0.9*0.9*0.5*0.5*0.2, thus 3.6% vibrant

					•	If everything an innovator needs is available, they would have a 1 in 28 chance of success.

					First, it is important to note that the vibrancy of an ecosystem is not the only factor for an entrepreneur or innovator to succeed. 

					Second, the vibrancy rating is subjective, but it highlights the reason behind enabling the right conditions for digital innovation that create jobs and economic growth.

				

			

			2.1.3	Stakeholder interface canvas tool 

			One of the key challenges facing an ecosystem is insufficient collaboration and the lack of synergistic initiatives from the stakeholders. To be able to take concrete steps in solving an ecosystem challenge, one needs to understand current activities of the stakeholders, and how they collaborate and interact with one another.

			This tool helps map the roles and actions of stakeholders at each stage of the start-up lifecycle, which is adapted from the “Valley of Death” curve. The curve outlines each step of the entrepreneurial journey, emphasizing the gap between the developments of a new concept and when it becomes profitable, which is where many ICT-centric innovation fail. 

			Most support work in the ecosystem is focused on innovators and entrepreneurs, so the canvas also highlights what key stakeholder inputs are needed to promote ICT-centric innovation at each stage of the start-up lifecycle. In addition to highlighting the work of individual stakeholder groups, the canvas also illustrates how different actors interact with one another to support the work of innovators and entrepreneurs. 

			The activities associated with each phase of the start-up lifecycle are described briefly below:

			•	Pre-idea: In this stage, key actors plant the seeds of support in the innovation ecosystem. The public sector provides an overarching vision that other stakeholders can embrace. Entrepreneurs start to explore innovation while entrepreneurial support institutions cultivate their interest by fostering entrepreneurial culture and hosting gatherings. Academia also nurtures this culture by providing an environment for young entrepreneurs to test their ideas. Meanwhile, funding ensures that basic research and prototyping can be done, which eventually leads to successful entrepreneurs that inspire, mentor, and fund new entrepreneurs.

			•	Ideation: This is the stage at which new innovations are developed but have not yet been incorporated as businesses. Again, the public sector creates a policy environment that encourages research and defends intellectual property rights. Support institutions that host idea generation activities such as hackathons help entrepreneurs identify credible problems to solve, and academia contributes by producing basic research that identifies critical needs. Entrepreneurs then begin to engage with these problems, the solutions to which they can commercialize. Investors deploy small amounts of risk capital to support these entrepreneurs while the private sector acts alongside them initially, experimenting with innovation and potentially disrupting their internal business models.

			•	Start-up: In this stage, innovations evolve from concepts into businesses. Entrepreneurs begin to develop business models and seek additional funding from early stage investors such as angel networks to help their businesses grow. Entrepreneurial support institutions such as co-working spaces give entrepreneurs access to community, human capital, and infrastructure to run their ventures. As entrepreneurs seek customers, a transparent and efficient public procurement system helps them land contracts. Alongside this activity, large companies launch internal accelerators to insource innovations developed by start-ups, and academia supports the commercialization of basic research by entrepreneurs.

			•	Valley of death: During this challenging stage of development, entrepreneurs need intense support in order to survive. As such, entrepreneurs will collaborate and share knowledge while VCs provide financing to help start-ups progress from potential to profitability. To reduce operational costs, start-ups will purchase business to business (B2B) services at a discounted rate from large market-leading companies. Supportive tax policies will also reduce start-up tax burden. Some start-ups will enter accelerators where they will gain access to mentorship, investors, and other promising start-ups. During this stage, the business skills of entrepreneurs gained through education or training efforts become critical.

			•	SME: The velocity of start-up growth increases as they expand rapidly into established businesses, reach steady state, or exit through buy-outs or IPOs. Finding good human capital will become a greater constraint as start-ups grow. As a result, they will depend on the private sector to provide training programmes and on academia to produce employment-ready graduates. Maturing start-ups will present less risk, giving them access to more traditional sources of financing such as loans and private equity. Ideally, start-ups will continue to expand and eventually return value to investors through an acquisition, buy-out, or IPO. This growth will be supported by access to international markets and investors. Start-ups will also continue to receive support from community groups such as business associations that represent their interests. 

			Figure 15: Stakeholder interface canvas
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			Source: ITU

			For a closer look at what stakeholders contribute at each stage of the start-up life cycle see Figure 15. 

			There are two primary ways of working with the canvas, depending on whether simplicity or specificity is the goal. The simplest way to examine an ecosystem using the canvas is to rate each key activity based on how successfully it is being executed. See Figure 16 to view a sample canvas. In this case, it has been colour coded to provide an “at-a-glance” visual representation of the ecosystem with red representing areas seen as being missing, yellow areas that are present but insufficient or weak, green as areas that are strong, and blue as areas that are weak or missing but with specific programmes underway to improve them. An online survey tool can be used to establish a similar level of understanding by collecting input on each canvas component from respondents.

			Figure 16: Colour coded stakeholder interface canvas 
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			Source: ITU

			The alternative provides more detail, but also requires a more intensive process to derive insights. With this approach, stakeholders use a blank version of the canvas (See Figure 17) to discuss what activities are occurring in the ecosystem and identify gaps for innovation support that may exist. This generates insights that reflect the roles taken on by various stakeholder groups in an ecosystem. 

			Figure 17: Blank stakeholder interface canvas
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			Source: ITU

			2.1.4	Qualitative interviewing tool

			The qualitative interviewing tool is used to gather insights on the strength of each ecosystem pillar by collecting input from stakeholders. This information is meant to enhance what is learned from desk research and provide a ground level understanding of the innovation ecosystem. The tool consists of a 40-question survey that focuses on each pillar and takes approximately one hour to complete. The interviewer has the latitude to direct the flow of dialogue and expand where necessary. See Figure 18 below to view a portion of the questionnaire.

			Figure 18: Section of the qualitative interviewing tool

			[image: ]

			Source: ITU

			As part of the survey process, the interviewer assigns the respondent’s opinion a score, which allows the outcomes to be easily represented numerically. This numerical value can be used to establish success rate for each pillar, and subsequently a vibrancy status for the ecosystem (as discussed in box 5).

			2.1.5	Quantitative interviewing tool

			As a supplement to, or replacement for, the qualitative survey, a quantitative survey must also be deployed. This survey tool enables more detailed analysis and better data gathering. The quantitative survey tool is similar to the qualitative interviewing tool, but it is used to draw additional insights from stakeholders or clarify what has already been shared. Input from the tool can also be utilized to create opinion graphs by pillar. The survey can be run to inform the stakeholder interface survey, the ecosystem canvas, or a combination of the two. Figure 19 shows a portion of a sample survey used for diagnosing the ecosystem canvass, while figure 20 shows a sample of a survey used for diagnosing the stakeholder interface canvass. Normally, there is only one survey assessing both, but for improved user experience, two surveys have been developed.

			Figure 19: Beginning of quantitative survey for ecosystem canvas
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			Source: ITU

			Figure 20: Beginning of quantitative survey for stakeholder interface canvas
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			Source: ITU 

			2.1.6	Interview validation tool

			Finally, an interview validation tool can be used as a repository for interview data that allows information to be collated by question, pillar and interviewer. A Google Form can collect, aggregate, and organize interview information, but any platform that meets the needs of a given organization can be chosen. 

			Using such a tool can help identify common themes across pillars or stakeholders, which can be translated into key challenges and opportunities. At a later stage in the assessment process, themes will be used to develop policy scenarios serve as input for recommendations. 

			2.1.7	Recommendation and programme design tool 

			After completing the initial phase of data collection through interviews and workshops, the next step is to translate data into content, such as policy scenarios and policy actions, to support policy formation. Four helpful steps to guide this process are: identifying needs, setting priority objectives, identifying good practices and constructing policy scenarios.

			1)	Identifying needs: Policy scenarios can be written using a variety of inputs, such as interviews or workshop insights. Whatever the source, the main goal is to ensure that all gaps highlighted through the stakeholder interface tool and the ecosystem canvas are included and all key themes are reflected in the recommendations. To see how policy scenarios can be constructed using gaps identified in the stakeholder interface canvas, see Figure 21. 

			Figure 21: Highlighting weaknesses on the stakeholder interface canvas
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			Source: ITU

			2)	Setting priority objectives. With an overall understanding of ecosystem needs, an analysis of the political priorities for development in a country is often valuable. These are generally high visibility, popular actions that are key to garnering support from political leaders. If policy priorities identified by the review process can be framed or defined as supporting the priority political objectives, they are likely to be considered as part of the overall agenda and gain support. Alternatively, needs identified during the analysis can be framed to support political objectives. To illustrate the relationship between policy objectives and actions, an iceberg chart can be created. In this chart, objectives are at the tip of the iceberg, and the supporting actions are beneath them. See Figure 22 for a sample iceberg chart.

			Figure 22: Iceberg chart of political objectives
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			Source: ITU

			3)	Identifying good practice. Before constructing policy scenarios it is useful to examine what has already been done to address similar problems. This can be done by adopting good practice within the country, which will generally be identified during the needs analysis process. These can be amplified or built on in order to address needs in the ecosystem. International good practices are also widely used to develop recommendations, in many cases other ecosystems will have encountered similar issues, and successful actions there can be used as the basis for recommendations.

				To help Member States to identify these international good practice, ITU is developing a good practice database where overviews of good practice will be available with links to deeper research, broken down by the areas of the ecosystem and stakeholder canvasses they address.

			4)	Constructing policy scenarios. Based on policy and political objectives, and using good practices as a framework, more specific policy outlines can be developed. ITU-D team used a project canvas, shown below in Figure 23, as part of its process. It is loosely based on the business model canvas, which is used by the private sector. Key questions that guide completing the canvas are introduced below.

			Figure 23: Project canvas
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			Source: ITU

			•	Policy or project implication: What is the title and overall theme of the project or policy proposed?

			•	Champions: Which key stakeholders does the project require as leaders to move forward?

			•	Nature of the challenge: What major issue is the project designed to address?

			•	Knowledge base, gaps and assumptions: What is known about the topic? What information is missing? What assumptions will need to be made?

			•	Good practices and existing activities: What is being done to address the challenge, both within the ecosystem and on a global scale? How will that connect to the project?

			•	Value proposition: What will the project enable problem owners to accomplish?

			•	Problem owners and beneficiaries: Who is affected by the challenge being addressed by the project? Whom will it serve?

			•	Recommended action: What activities will the project encompass in order to achieve its mission and deliver on its value proposition?

			•	Key resources and support required: What will be needed to execute the project?

			•	Risks and constraints: What negative side effects could result from the project? What are the limits to its activities? 

			•	Mission achievement criteria: What are some indicators that will signal the success or failure of the project? At what point should it be considered complete? 

			•	Mission budget: What is the available budget for the project?

			2.2	Country review methodology

			In the previous section, the tools required to carry out a country-level ecosystem review and develop innovation policy were introduced. In this section, we will walk through the assessment process. A country review has five phases that result in common goals, an ecosystem diagnosis, recommendations, an implementation framework, and a monitoring and evaluation (M&E) approach. See below for a brief description of each stage and Figure 24 for the process flow:

			Figure 24: Country review workflow
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			Source: ITU

			1)	Common goal. The first step in the review is to identify the stakeholders who will participate in the process, which can be done using the stakeholder mapping tool and desktop research. This list can be expanded to include stakeholders who are mentioned during the review process. The review commences with an inception workshop, which convenes key stakeholders to collectively identify key issues within the innovation ecosystem, create an agenda for continued engagement, and set shared priorities. It is typically facilitated using a world café format, and the primary output is a community manifesto that identifies needs and priorities for each stakeholder group.

			2)	Diagnosis. Data collection and analysis are the primary activities of the diagnosis phase. The ecosystem-mapping tool is used to collect information on the seven pillars of the ICT-centric innovation ecosystem: vision and strategy, infrastructure and context, talent and champions, capital and resources, networks and markets, culture, regulatory and policy. Following that, interviews with key stakeholders will be conducted using the qualitative interview tool. The quantitative survey tool may also be used to collect insight from stakeholders and contribute to the ecosystem canvas. The interviews are analysed to produce a numeric score, which reflects the relative strength of each pillar. The data can be organized by pillar and by stakeholder, and stored using the interview validation tool, as was previously described.

			3)	Once stakeholder input is aggregated, an assessment of the overall strength of each pillar from the stakeholder’s perspective can be derived. Using these interview insights and input from the first workshop, a full landscape of the innovation ecosystem emerges, including strengths, weaknesses, opportunities, and gaps. 

			4)	Recommended action. After the initial phase of data collection and analysis, all data can be reviewed to identify areas of intervention. At this point, a second workshop is convened to help stakeholders develop recommendations and action plans. Before implementation begins, stakeholders should decide who leads execution, typically the public sector or a united group of stakeholders. External actors can also be recruited to help implementers create problem-solving initiatives. 

			5)	Implementation. Once implementation starts, it is critical to encourage ecosystem champions to take ownership of execution. Ideally a working group will be formed to develop an implementation plan and institutionalize the transition to action. As such, ITU has several practices, such as articulating policy objectives and constructing policy scenarios, which can be used to facilitate policy development. It is a key component of this phase to recognize those areas of work that require government action and those that can be achieved through collaboration between stakeholders. Once work commences, having ‘skin in the game’ is essential. As a result, stakeholders should be invested in the activities to which they are contributing, so they will be incentivized to push for success. This is especially important given the iterative, feedback-driven nature of the implementation process.

			6)	Monitoring and evaluation. In thinking about measuring progress, the ultimate goal is for stakeholders to take actions that foster the growth of their ICT-centric innovation ecosystem. To jumpstart the process, stakeholders should try to address the recommendations that emerge from the review, but start with interventions that are modest in the consumption of time, money, and human resources. Ongoing projects can then be based on these initial interventions, based on an iterative policy experimentation process. 

			7)	As the implementation process unfolds, M&E tools should be developed to track change within the innovation ecosystem and standing groups of stakeholders should be created to oversee the implementation and monitoring process. After a certain period, ideally between six months and two years, the country review process can be repeated, whether undertaken as a full process or a more abbreviated version. This repetition updates the status of the ecosystem needs to see if the recommendations have had an impact on the needs identified during the original review process.

			2.2.1	How to conduct a country review

			If you are a stakeholder in an ICT-centric innovation ecosystem, what follows should help you lead, or participate in, a country review. Figure 25 gives a step-by-step diagram of the process in addition to the guiding principles discussed in section 1.

			Figure 25: Country review process
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			Source: ITU

			Desktop research and stakeholder mapping

			•	Stakeholder mapping. The stakeholder mapping tool can be used to identify key actors in the ecosystem. You will recall from the previous section that there are six primary stakeholder groups: 1) entrepreneurs; 2) public sector actors; 3) financial actors; 4) academics; 5) private sector actors; and 6) entrepreneurial networks. When selecting stakeholders, it is important to balance the types of stakeholders in each group as well as to ensure that all major groups are represented. The goal is to identify a target group of ten participants per group for a total of sixty participants. Please see the table below for recommended representatives for each stakeholder group.

			Table 2: Recommended representatives for stakeholder groups

			
				
					
					
				
				
					
							
							Stakeholder Group

						
							
							Recommended Representatives

						
					

				
				
					
							
							Public sector

						
							
							The following ministries or government bodies, if they exist, should be identified: tourism, finance, education, IT/ICT, ICT regulatory, stock market regulatory, commerce, agriculture, SME promotion, and science and innovation commissions.

						
					

					
							
							Support network

						
							
							Key stakeholders are incubators, accelerators, mentor networks, industry associations, ICT chambers of commerce, ICT media organizations, cluster organizations, or technology parks.

						
					

					
							
							Private sector

						
							
							Key stakeholders are telecommunications companies, ICT companies, established SMEs, and associations.

						
					

					
							
							Finance

						
							
							Key stakeholders are the central bank, traditional banks, non-traditional banks, angel investors, venture capital, and private equity.

						
					

					
							
							Entrepreneurs

						
							
							Key stakeholders will be from each stage of the entrepreneurship life cycle of entrepreneurship (e.g. pre-idea, start-up, SME, growth) and will represent different sectors.

						
					

					
							
							Academia

						
							
							Key institutions are technology related, e.g. vocational schools, along with research and business institutions.

						
					

				
			

			•	Basic indicators for pillars. Research sources come from organizations that produce data on standard indicators or from suggestions made by stakeholders. Generally speaking, secondary sources should include local and international statistics, ideally from multiple sources; legislative actions relevant to all pillars; and reports, studies and indexes measuring indicators pertinent to the pillar. 

			Table 3 represents key international data sources for the pillars of the ecosystem canvas. Local sources of data should be used to supplement them, but the sources listed below will provide an excellent starting point.

			Table 3: International data sources for the pillars of the ecosystem canvas

			
				
					
					
					
					
				
				
					
							
							Data

						
							
							Relevance

						
							
							Sources

						
							
							Usage

						
					

				
				
					
							
							ITU World Telecommunication development indicators and reports

						
							
							Information on internet penetration, ICT usage, ICT skills, ICT specific reports on broadband, inclusions, etc.

						
							
							ITU web site

						
							
							General context; Pillar analysis

						
					

					
							
							UN broadband reports

						
							
							Strategies and report on broadband and infrastructure

						
							
							UN Broadband Commission website; ITU website

						
							
							Pillar analysis

						
					

					
							
							World Bank statistics and reports

						
							
							General macroeconomic statistics for GDP information; specific country studies on various domains; World Development reports;

						
							
							World Bank website;

							World Development reports;

							World Bank statistics

						
							
							General context; Pillar analysis

						
					

					
							
							Global Competitiveness Report

						
							
							Country rankings on competitiveness and related information on economic stages based on Porter’s model; insight into the drivers of productivity and prosperity;

						
							
							World Economic Forum website

						
							
							General context; Capital pillar (access to funds); Market (market size) 

						
					

					
							
							Global Innovation Index

						
							
							Ranks innovation performance of countries and economies based on 82 indicators; measures innovation inputs, output and their efficiencies;

						
							
							WIPO Website; Global Innovation Index website

						
							
							General context; Capital pillar (diversity in types of funding)

						
					

					
							
							UNDP Human Development Index

						
							
							A measure of average achievement in key dimensions of human development: a long and healthy life, being knowledgeable and having a decent standard of living

						
							
							UNDP website

						
							
							Talent pillar 

						
					

					
							
							21st century skills

						
							
							Provides trends on skills development and requirements

						
							
							WEF skills and employment report

						
							
							Talent (trends)

						
					

					
							
							Global Entrepreneurship Index

						
							
							Measures the health of entrepreneurship ecosystems; data on entrepreneurial attitudes, abilities and aspirations vs. social and support infrastructure

						
							
							Global Entrepreneurship and Development Institute

						
							
							Capital (risk capital); Culture (risk acceptance, cultural support, opportunity perception, product & process innovation); Market (internationalization, networking, high growth, competition); Infrastructure (technology absorption); Talent (human capital, start-up skills); 

						
					

					
							
							Country specific strategies and policies

						
							
							National ICT strategies; other related strategies supporting various sectors (e.g. agriculture, tourism, etc.)

						
							
							Country stakeholders insights; country research

						
							
							General context; pillar analysis; recommendations

						
					

					
							
							Country statistics and surveys

						
							
							Indicators from national statistics office on various measures, outputs, and surveys

						
							
							National statistics office

						
							
							General context; all pillars

						
					

				
			

			The primary output from desktop research and stakeholder mapping is a dossier of basic information on the innovation ecosystem that will inform the next step of the review process.

			Needs workshop

			The needs workshop gathers stakeholders to discuss the state of the innovation ecosystem and develop a shared understanding of its challenges and opportunities. The needs workshop is usually facilitated using world café, design thinking or agile methods, and a typical agenda is as follows: 

			•	Introduction and context setting – 15 minutes

			•	Goal setting – 65 minutes

			•	Gap identification – 50 minutes

			•	Building the framework – 50 minutes

			•	Next steps – 5 minutes

			This workshop lasts approximately four hours and is designed to be participatory. Please see below for an overview of the workshop structure, with the full workshop structure available upon request from ITU. 

			Introduction and context setting. The day begins with a greeting and a discussion of the impetus for the meeting, why it matters, and what to expect during the workshop. Please note that it is important to have ecosystem champions present to motivate other attendees.

			Goal setting. Goal setting helps stakeholders to understand the current and desired future states of their innovation ecosystem. 

			To create a common goal, stakeholders come together in small working groups composed of different types of stakeholders to develop a 3-5 year vision for the innovation ecosystem. The goal setting process is as follows:

			i.	Each group will be provided an ecosystem canvas flip chart, pens, markers and post-it notes.

			ii.	Individual group members will write their ideas on post-it notes and place them onto the relevant pillars of the ecosystem canvas. 

			iii.	The group will discuss all of the posted ideas and consolidate them into a unified vision statement. This statement will then be posted onto the group canvas.

			Facilitator process notes:

			•	It is important to ensure that each team has a representative sample of stakeholders, and that there is sufficient time to brainstorm and discuss.

			•	Icebreakers may be useful to encourage team bonding.

			Gap identification. Based on the vision developed during the previous session, each group will collectively identify 3-5 challenges to actualizing this vision by pillar—infrastructure, talent, capital, market, policy and culture. Again, individuals will first write their thoughts on post-it notes. After the canvas is complete, the group will: 

			i.	Enter consolidated input by pillar onto the canvas; 

			ii.	Nominate a group leader to explain the group vision and the challenges faced to realizing it, by pillar. 

			iii.	Migrate post-it notes to the knowledge wall. (See a description of the knowledge wall below.)

			Facilitator process note: 

			•	Facilitators can assist groups while they work, collect data, or take pictures; 

			•	To close the session, the facilitator can ask the participants to share their primary takeaways.

			Knowledge wall. In this step, output across all groups will be consolidated and displayed on the knowledge wall. The knowledge wall is a shared space, i.e. a wall in the workshop room where input from all groups for each pillar is shared. Each pillar has a dedicated flip chart or large format printout of the ecosystem canvas on which to record insights, and it is used to develop a consensus view of the pillar between all participants.

			At the beginning of this session, new groups are formed to work with input from the previous session, which includes the visions and implementation challenges that the teams articulated. With this input, the new teams will: 

			i.	Revise the vision based on input posted on the knowledge wall from all teams. 

			ii.	Formulate concrete actions for addressing the gaps to vision execution.

			iii.	Prepare a two-minute presentation articulating the revised vision and the steps taken to remove barriers to achieving it. 

			Facilitator process note: 

			Because the groups change at the start of this session, the facilitator may introduce an icebreaker to rebuild the team dynamic.

			Building the framework. In this session, actions taken by each stakeholder group at every stage of the life cycle will be outlined using the ecosystem and stakeholder interface canvasses. This builds on previous sessions, which focused on ecosystem conditions by pillar and generating a shared vision for the ecosystem.

			To begin the session, the participants will be split into two larger groups to: 

			i.	Discuss the extent to which each activity is happening in the ecosystem and rate it. For example, 0 = no evidence of activity; 1 = some evidence of activity; 2 = significant evidence of activity.

			ii.	Submit ratings to the facilitator. 

			iii.	Write activities that are not included on the canvas on post-it notes.

			iv.	Submit post-it notes to the facilitator. 

			Based on the rating submitted by the two groups, the facilitator will create an average rating and colour code each section of the stakeholder interface canvas (red= weak; yellow = needs improvement; green = strong). The facilitator will then lead the participants in a discussion about what is working, what is not, and what is absent.

			Through the needs workshop, initial stakeholder views on the ecosystem pillars and stakeholder canvas, as well as a manifesto describing stakeholder needs and priorities are generated.

			Stakeholder interviews 

			Conducting stakeholder interviews is a critical part of the country review process because stakeholder insights are used to identify opportunities and challenges within the innovation ecosystem. The qualitative interviewing tool, which was introduced earlier, is used to help interviewees collect information on each pillar and identify good practices.

			In order to conduct and process a stakeholder interview, the interviewer does the following: 

			Data Collection:

			i.	Speaks to key actors using the 40-question guide. 

			ii.	Analyzes each interview script. 

			iii.	Administers a quantitative survey as needed to collect new insights and clarify existing ones.

			Data Processing:

			iv.	Rates pillar strength based on interviewee insights. 

			v.	Looks for common themes within each pillar, as well as across pillars and stakeholders. 

			vi.	Extracts key themes for each pillar. 

			vii.	Uploads all interview data onto a platform for data collection.

			The interviewer should keep the following guidelines in mind:

			•	Ensure that there is a representative sample in each stakeholder group and all groups are represented.

			•	A minimum number of interviews must be completed to generate robust results. As a rule of thumb, interviews should be conducted until similar themes start to emerge across interviews. Approximately 40 interviews are recommended. 

			•	The interview methodology should be consistently applied throughout the process.

			Data collection and analysis 

			Data collection represents another step in the diagnosis phase of the analytical framework, and is an integral part of the country review. Consequently, it may be useful to examine how data is compiled for inclusion in the final report. See Figure 26 below for a depiction of data collection and analysis throughout the assessment.

			Figure 26: Information flow for country reviews
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			Source: ITU

			i.	Desktop research indicators. The earlier desktop research should be supplemented with additional desktop research, some of this will be digging deeper into existing areas, and other material may be research into documents or topics suggested during the interviews and workshops.

			ii.	Key themes per pillar. Information about strengths, weaknesses and activities associated with each pillar is collected through stakeholder interviews. This information is aggregated into a set of overarching themes for each pillar, noting areas of common agreement, but also areas of disagreement and notable features of the ecosystem.

			iii.	Stakeholder interface canvas. The stakeholder interface canvas is completed to map stakeholder activities to support start-ups. Areas identified as gaps or weaknesses can be identified as needs, and strengths often become good practice.

			iv.	Key policy scenarios. Policy scenarios are based on the desktop research, themes from interviews and gaps identified in the stakeholder interface canvas. These are the major needs of the ecosystem that the recommendations will need to resolve.

			v.	Priority objectives. Priorities are drawn from a country’s national strategy, and statements from or discussions with leadership in the country. To create an enabling environment for innovation policy, it is important to signal awareness of key political priorities to political leaders.

			vi.	Local good practices. Local good practices are identified throughout the process, generally coming from strengths in the interviews and highlights from the stakeholder canvas. These can cover any number of areas, reflecting whatever is being done successfully in the ecosystem, but are particularly important if they answer needs as well. They enable stakeholders, leaders and champions to support the evolution of the innovation ecosystem.

			vii.	International good practices. With some of the key needs and political objectives identified, international good practices that answer those needs and objectives are researched. These are discovered through desktop research and are used to bolster the overall portfolio of good practices. A collection of good practices is being developed by ITU in order to facilitate this identification process, with the practices identified based on the areas of the stakeholder canvas they address.

			viii.	Programmes and recommendations. These represent the culmination of the data collection and analysis process. They are developed as action steps or specific policy or project recommendations responding to policy scenarios and political objectives, based on good practices. These recommendations should answer the most important needs identified during the process, support political objectives which would build support, and be grounded in good practices which are shown to address the needs.

			A preliminary report should also be drafted upon completion of this phase. The contents should include an introduction and context setting, a current state analysis, a holistic overview, priority objectives, and recommendations. The completed report should be shared with stakeholders for review and commentary.

			Hosting a validation workshop 

			A validation workshop is conducted to share the first version of the country review summary report and collect feedback from stakeholders. During the workshop, the initial findings for each pillar are shared with stakeholders. 

			Reviews and updates

			This workshop also presents an opportunity to fill data collection gaps. For example, the stakeholder interface canvas can be completed if it was not finished during the visioning workshop. Initial findings can be corrected or further developed based on stakeholder feedback. If additional stakeholder interviews are required, they can be conducted as well. Once the report is finalized, it should be released via a public launch event attended by all key stakeholders.

			Implementation and launch 

			During the public launch, dialogue about how to implement recommendations to improve the innovation ecosystem is likely to ensue amongst stakeholders. This is expected and welcome. However, as the assessment process transitions into implementation, a robust M&E framework should be developed to measure progress. 

			2.2.2	Monitoring and evaluation

			During the country-level assessment process, stakeholders are convened to create a vision for the ecosystem, explore their roles in stimulating innovation within an ecosystem, and develop a plan, through policy recommendations and programmes, to actualize that vision. Because a country review is launched to cultivate opportunities to improve the ecosystem, measuring progress is an indispensable part of the process. As such, in this section we will outline a high-level framework for monitoring and evaluation. 

			
				
					Box 6: Changing behaviours of stakeholders – Process framework

					As illustrated in the process flow below, the country review process aims to strengthen the behaviour of the stakeholders during various workshops, interviews and surveys.

					Figure 27: Country review process framework
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					Source: ITU

				

			

			The foundation of the framework is understanding that the active engagement of stakeholders who are motivated to improve the ecosystem is paramount. 

			As such, closing the innovation divide is contingent upon two key elements: 1) stakeholder commitment to the process when it starts; and 2) and institution to ensure their continued engagement as it unfolds.

			1)	Catalysing the ecosystem. Participating in workshops and interviews can inspire a sense of purpose and ownership over the innovation ecosystem amongst stakeholders, especially those that feel excluded.

			2)	Empowering an intermediary institution. An institution with a mission to guide the development of the ecosystem should be created. Given how critical this institution role is to the success of the ecosystem, existing institutions should not take this responsibility, as they may have been ineffective in that capacity in the past. The new institution will be responsible for monitoring ecosystem progress, which includes linking specific activities to the appropriate actors and resources.

			
				
					Box 7: Building the right bridge

					Strengthening an innovation ecosystem is similar to building a bridge for entrepreneurs to cross the “valley of death”, moving from the development of an innovation, through to success as a start-up. The strength of this bridge will depend on engagement of each stakeholder in taking action.  

					The ultimate goal for an ICT ecosystem is to have all stakeholders contribute to this goal by bringing forward key ingredients unique to their role. 

					Figure 28: Building bridges in innovation ecosystems
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					Source: ITU

				

			

			As the process of acting on the recommendations of a country review goes forward, two major steps are needed in order to ensure that they are having the intended impact in the ecosystem. First, there should be measurable targets attached to asmany of the recommended projects as possible. Second, there should be a commitment to periodic repetition of the country review process to monitor progress and guide further action. Together, these actions create a critical space for policy experimentation and adaptation going forward from a country review.

			1)	Measuring progress. As with any project, programme or policy, it is critical to incorporate key performance indicators and targets in the recommendations of the country review. This is noted in the ’mission achievement criteria‘ section of the policy canvas above. These targets should be clearly measurable, either through specific outcomes of the activity or through broader social or economic statistics. It is especially important to honestly undergo these measures when policies do not match expectations or meet targets. In those situations, recommendations can be revised in order to become more effective, as discussed under policy experimentation, below.

			2)	Country review iteration. In addition to the measures attached to the individual projects, the country review process should be repeated periodically. The ecosystem and stakeholder interface canvasses will provide important information on how the ecosystem’s seven pillars evolve and based on the recommendations from the initial review. It might not be necessary to repeat the entire process, by some of the components should be rerun in order to provide measurement of impact. Based on these iterations of the review process, additional recommendations might be proposed, and existing recommendations might be removed, or revised to better meet evolving needs.

			3)	Policy experimentation. Policy experimentation was mentioned above as one of the guiding principles of the process. It becomes central during the measurement and evaluation process. As the recommendations are implemented and their progress measured, both through the impact of the individual programmes, and the overall status of the ecosystem, they should be changed based on those experiences. Failure should be embraced as an opportunity to learn and adopt policies that better address the ecosystem needs.

			Section 3: Bridging the digital innovation divide

			3	Case studies, monitoring, and evaluation

			This section provides examples of how two countries navigated the country review process and outlines an approach to measuring progress. We will begin by reviewing brief case studies of country A (a low income country with factor driven economy) and country B (a middle income country with a factor driven economy), which include basic background, current state analysis of their ecosystems by pillar, implications, priority policy objectives, and recommendations.

			3.1	Case 1: Exploring the ICT innovation system of country A, a low income, factor driven economy

			Country A has been anonymized for reporting in this toolkit, but all country reports will be available once approved by the various administrations. Country A is classified as a low income country by the World Bank definition, and a factor driven economy by the WEF. 

			The country review process is designed to promote understanding of the landscape of the country’s ecosystem, enable policymakers and key stakeholders to identify strengths and weaknesses, embed ICT, and help realize the benefits of creating an innovation driven economy. Although the country has worked to build its ecosystem by investing in hard infrastructure such as fibre optic connectivity and creating an enabling environment for doing business, it needs to increase affordable access, improve the investing landscape, and support enabling institutions. 

			3.1.1	Background 

			Country A has enjoyed significant socioeconomic progress, but challenges remain. According to key development indicators, the county has made great strides in health, education, and gender quality. It achieved its MDG goals by 2015 and has universal school enrolment. Additionally, the country has a good environment for doing business, strong rule of law, and benefits from its membership in regional organizations, such as economic communities, development and technology alliances, and others. 

			From a macroeconomic perspective, the country’s GDP has grown at 8 per cent since 2001. However, its GNI per capita is just USD 700, and most its citizen depend on subsistence farming. 

			Educational gains are also limited; literacy and higher education enrolment rates remain low. With respect to enabling conditions for innovation, challenges also abound. Although internet access has improved due to the growth in mobile phone subscriptions and the government’s investment in a fibre network, it remains constrained by cost, low usage rates, and lack of access to electricity. As such, the country ranks low on the ICT Development Index, regionally and globally.

			
				
					Box 8: Background research – Country A

					Background information similar to what is presented above can be compiled using the desk research required to understand the ecosystem canvas pillars. This is described in part one of the country review process. The content of each pillar is informed by specific datasets, indexes or other research, along with primary sources such as strategy or policy documents.

					In the case of country A, some of the desktop research was completed before the first visit. This includes reviewing the ICT Development Index, the Global Entrepreneurship Index, the Global Innovation Index, World Bank data, and government statements on ICTs and innovation. This baseline information was used to provide context for the review process and develop participant lists for the first workshop.

					After stakeholder interviews were conducted, key documents and additional supporting data were collected to compliment or contextualize stakeholders’ opinions. This included additional research on strategy documents, policies, written analysis of the country (such as in blog posts or on investment portfolios), and statistics collected by government ministries. The output of this process is summarized below in the background section of the case study for country A.

				

			

			3.1.2	State of ICT innovation ecosystem 

			While the country has made demonstrable progress on its development goals and invested in basic infrastructure, opportunities to improve remain. The national strategy and development efforts have been impactful, but there is still much to accomplish, as can be described by two overarching themes. First, the country needs to create a foundation for success. Development strategies have contributed to that goal, but its digital markets and the resources required to build the ecosystem (human capital, investment, networks) must be cultivated. Secondly, the leadership of ecosystem building should transition from the government to the private sector. During the country review process, the ecosystem canvas was used to capture ecosystem insights from stakeholders across seven pillars. 

			A summary of stakeholder assessment of each pillar offers a useful overview of the state of the ecosystem:.

			1)	Vision and strategy. The country ICT strategies have created a foundation for the ICT innovation ecosystem, while adequately engaging ministries and stakeholders. However, leveraging private sector engagement and leadership can further stimulate progress. 

			2)	Infrastructure and programmes. As mentioned above, the government investment in fibre optic cable improved the country’s ICT infrastructure. However, access to that infrastructure is constrained by cost, limited awareness, and last mile solutions. Additionally, soft infrastructure development outside of capital city is limited.

			3)	Talent and champions. Country A has a talent gap across multiple categories—technical, soft, and support skills. A key contributor is the lack of hands-on training available through the education system, which leads to graduates who have low levels of experience and knowledge. However, changes are underway to update university curricula and introduce ICT training into secondary education. The ecosystem has also done a good job of importing talent into the country.

			4)	Capital and resources. In country A, there are few investment resources for start-ups and growing companies. Government contracts and international development funding are the predominant sources of support, although there are some international investment resources. Initiatives to improve the investing landscape include creating a national investment fund. 

			5)	Markets and networks. Country A size and its population’s limited engagement with ICT means that its digital markets are also limited. However, given the strong environment for doing business, there are opportunities for the country to establish regional leadership through membership in the regional communities However, existing networks should be recognized as stakeholders and ICT clusters need further growth and enrichment.

			6)	Culture and communities. Entrepreneurial interest among young people is strong and communities have emerged to support that interest. But culturally, risk tolerance is low due to the conservative culture and limited ability to absorb financial risk.

			7)	Policy and regulation. Actors in the public sector own their ecosystem-building roles, as have the ministries, which are engaged in the country’s development strategies. However, there is room for building partnerships.

			
				
					Box 9: Current state – Country A

					Using the google form after each interview was uploaded, the following overarching themes were be derived regarding Country A:

					•	Preparation for success in infrastructure and strategy

					•	ICT use and markets are still underdeveloped

					•	Ecosystem is still at a very early stage

					•	There is a need to prepare to shift innovation leadership to the private sector

					To summarize, in the word of an ecosystem stakeholder: 

					“As a country we have all these good ideas, but when it comes to supporting a project financially, it’s more difficult. Investors need to step up and help.”

				

			

			3.1.3	Implications for ecosystem insights 

			There are three main implications for the ecosystem insights described above. They are as follows:

			1)	Country A should create a new framework for policy experimentation. The government has taken important initial steps to develop effective innovation policies. However, stakeholders need to be more engaged in designing and implementing policy.

			2)	Stakeholders need to recognize their roles and invest in policy outcomes. Not only should stakeholders in the ICT innovation ecosystem take their roles seriously, they need to be invested in policy outcomes. To accomplish this, better tools for understanding the ecosystem as well as identifying and sharing good practices are needed. 

			3)	Learning from good practices developed domestically and internationally is critical. There are many good practices within the country and abroad that can be applied to build the local ecosystem. Adopting such practices is a critical element of policy experimentation. To maximize impact and relevance, key actors should focus on those that relate to the recommendations for the country’s ecosystem, specifically.

			
				
					Box 10: Ecosystem insights – Country A

					The ecosystem and pillar insights described in this case study were gathered with the qualitative interviewing tool, which is typically used to complete the ecosystem canvas. By aggregating interview insights to create descriptions of ecosystem pillars, which is described in steps 2 and 3 of the country review methodology, a current state analysis similar to what is detailed above can be developed.

					In this country, an initial workshop with ecosystem stakeholders was organized to launch the country review process, focusing on the common priorities and needs among them. During the workshop, the ecosystem canvas was utilized to articulate an ideal future state, a current state, and existing gaps. 

					The stakeholder interface canvas was also used to map which stakeholders were already active, and what roles they played in the ecosystem. Those stakeholders were then approached for follow up interviews over the course of two site visits, supplemented by telephone interviews. Although telephone interviews are not ideal (given limitations around flow of information and non-verbal cues), they were needed to navigate scheduling challenges. In total, 32 stakeholders were interviewed, and 71 took part in workshops.

				

			

			3.1.4	Stakeholder interface canvas

			Figure 29: Colour coded stakeholder interface canvas for country A
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			Source: ITU

			
				
					Box 11: The stakeholder interface canvas – Country A

					The stakeholder interface canvas is filled out during the first workshop as part of the current state analysis. After revisions are made based on initial interviews, it is reviewed during the validation workshop. The process takes place between steps 2 and 5 of the country review process described above.

					An initial version of the stakeholder interface canvas was developed with stakeholders during the first workshop. They were asked to record their activities on the canvas and provide a general evaluation of how successful they were. This initial canvas was revised and completed using information gathered through the interview process. During the validation workshop, the participants reviewed this document and revised it based on their knowledge of the country. These revisions were then used as the basis for the final canvas presented above. (See Figure 27)

				

			

			3.1.5	Priority objectives 

			Identifying priority ICT objectives that are relevant to policy leaders and reflect what is defined as strategic in a country’s national agenda is an important part of the country review process. Recognizing these priorities increases the likelihood that they will be viewed as complementary to national strategies. In the case of country A, three priority objectives were identified in order to align recommendations with political priorities and the national agenda as well as position them as strategic imperatives. They are as follows:

			1)	Position the country as an ICT leader. As previously mentioned, country A can become a regional, and, global ICT leader by focusing on emerging subsectors such as Internet-of-Things (IoT) and smart cities. 

			2)	Develop the ICT sector and innovation ecosystem. There are a number of key interventions that could bolster the country’s ICT sector and improve its ecosystem. With respect to human capital, cultivating appropriate talent to join start-ups, conducting catalytic research, and addressing local problems should be encouraged. From a markets and ecosystem perspective, improving ICT access and updating laws to support entrepreneurship and innovation would be impactful. 

			3)	Emphasize local needs. The country’s innovators need to focus on domestic consumers and address local needs. Businesses would benefit from clusters designed to give them access to B2B services and promote collaboration. Also, innovators could work to improve public services. 

			4)	Build infrastructure, markets and trust. Access to infrastructure remains a challenge due to cost, lack of last mile solutions, low perception of value and awareness, and limited usage. Improving access as well as lowering the cost, making ICT relevant by using it to solve local problems, and increasing security to enhance public trust, could help surmount these challenges.

			
				
					Box 12: Priority objectives – Country A

					Priority objectives are developed by examining the outcomes of the ecosystem canvas and stakeholder needs analysis and following the process for setting priority objectives described in the country review process above. 

					Some priorities will emerge from political considerations, in which case project recommendations will be matched to stakeholder needs. Other priorities will emerge from the needs analysis, and project recommendations will be synchronized with political priorities.  

					The outcomes of the workshops and interviews were aligned with strategic priorities defined by the ministry and distilled from discussions with ministry staff. For example, completing last mile infrastructure and aiming for ICT sector leadership were goals expressed in existing strategy documents. 

					As a result, recommendations were developed to support those objectives. The ecosystem development focus was derived from stakeholder needs, but this objective also complemented strategy document goals generally, as well as the regional ICT leadership imperative specifically. The emphasis on addressing domestic needs came from a desire to improve ICT adoption described in strategy documents, as well as the opportunity to strengthen the market for ICTs described by stakeholders. 

				

			

			3.1.6	Recommendations 

			1)	Broaden the pool of human capital. The ecosystem requires trained human capital to meet the demands of the ICT innovation ecosystem. To deepen its talent pool, young people interested in ICT careers and tech entrepreneurship should be given a roadmap on how to access these opportunities. For example, the private sector and academia could partner to provide learning experiences such as internships, training, and mentorship. 

			2)	Incentivize entrepreneurs and innovators to address the ecosystem challenges. The efforts of entrepreneurs should be redirected to focusing on problems that are relevant to the country. Organizing gatherings such as hackathons, pitch competitions and challenges focused on local problems may help inspire and engage entrepreneurs.

			3)	Continue to develop and improve access to ICT infrastructure. Although the quality of infrastructure in the country is high, poor people and those in rural areas cannot easily access it to due to cost, limited awareness of the benefits and value of ICT, and lack of last mile coverage. To address this issue, subsidies can be introduced to reduce the cost of access and help people to understand how ICTs can improve their daily lives. Ensuring infrastructure security is also a priority.

			4)	Build a community of support for entrepreneurship. To be successful, entrepreneurs require multiple dimensions of support across all stages of development. They need access to B2B services to build their businesses and a pipeline of investors who will fund them from seed to growth, whether that is traditional venture capital or diaspora-driven crowd-funding.

			5)	Establish a regional digital market. Country A can solidify its position as an ICT leader in the region and overcome the growth constraints of its start-ups due to its limited size by promoting regional digital market cooperation. 

			6)	Update laws to engender support for start-ups and young businesses. Amending laws that govern issues such as taxation, immigration, IP protection, procurement, and law enforcement would facilitate the growth of entrepreneurship and innovation. 

			7)	Create a partnership framework. A formal platform for cooperation would encourage dialogue between the private and public sectors, connect their activities to stakeholder needs, and create a foundation for monitoring the progress of ecosystem initiatives and the ecosystem as a whole. 

			8)	Develop and implement recommendations. The country has earmarked a budget of twenty million dollars contributed by the public and private sectors and international organizations to fund projects to support the ecosystem.

			
				
					Box 13: Recommendations – Country A

					These recommendations represent key outcomes of the country review process. They are developed by compiling insights from interviews and the stakeholder interface and ecosystem canvasses, and using them to identify key projects or policies that can address the needs of the ecosystem. 

					After initial research, interviews, and the first workshop were conducted, a preliminary set of findings were prepared for the validation workshop along with a first draft of recommendations, as described in the country review. Stakeholders were asked to validate the findings and use the project canvas to provide initial thoughts on the recommendations. The updated findings, political objectives, and recommendations feedback were compiled. Final recommendations were then developed by assessing needs and gaps and proposing projects or policies that could address them. Ideally, these recommendations should be based on domestic or international good practices and constructed using the project canvas to outline specific details.

					For the country, it was critical to deliver a set of recommendations that could be quickly implemented by the ministry. Based on these recommendations, specific projects were developed for the country. These projects, with budgets and key activities, amounted to a roadmap for the country digital transformation, together with the innovation agency, they form the basis for catalysing the ecosystem.

				

			

			3.2	Case 2: Exploring the ICT innovation system of country B, a middle income, factor-driven economy

			The country review process is designed to promote understanding of the landscape of the country ecosystem, enable policymakers and key stakeholders to identify strengths and weaknesses, embed ICT, and help realize the benefits of creating an innovation driven economy. The country has worked to improve its ecosystem—government has improved access to ICTs; support programmes and networks have emerged; and entrepreneurs are active. Nonetheless, more work is needed to enable the country to fully reap the benefits of being an innovation-driven economy.

			3.2.1	Background 

			Country B is a middle-income country with a nascent, but growing ICT innovation system. Macroeconomic indicators are positive; prior to the 2008 global financial crisis crises, the country GDP growth was 6.4 per cent, one of the highest rates in its region. In 2016, it was estimated to be 3.2 per cent. However, a digital divide, or a disparity in access to the internet and ICTs, persists. ITU statistics indicate that internet penetration in the country is strong, a reported 63.25 per cent in 2016, up from 45 per cent in 2010. However, the distribution of ICT-enabled benefits in terms of services, jobs, and opportunity, is unequal. For example, in 2015, according to the World Bank, only 38 per cent of adults had bank accounts. Additionally, 17.3 per cent of adults and 32.1 per cent of young people were unemployed.

			
				
					Box 14: Background research – Country B

					The background information described above is rooted in desktop research informed by the ecosystem canvas pillars, as described in the country review process. Content for each pillar is developed using specific datasets, indexes or other research, as well as primary sources such as strategy or policy documents.

					Much of the data for the country was drawn from sources such as the ICT Development Index and the World Bank. As with country A, additional data was drawn from government statistics. Additionally, there was a significant amount of information that was gleaned from academia research in the country, notably on the diaspora community and the labour market. A final key source is the regional organization data, because it is connected to extensive economic and legal monitoring.

				

			

			3.2.2	State of ICT innovation ecosystem 

			As mentioned previously, the ecosystem is young but growing, and key stakeholders appreciate their roles in supporting it. Nonetheless, opportunities to develop and evolve remain. During the country review process, the ecosystem canvas was used to capture ecosystem insights from stakeholders across its seven pillars. A summary of stakeholder assessment of each pillar offers a useful overview of the state of the ecosystem. 

			1)	Vision and strategy. Efforts have been made to create an enabling environment for ICT innovation in the country. However, these efforts do not always inspire collaboration and coordination, nor do they completely address the needs of the ecosystem.

			2)	Infrastructure and programmes. In urban areas, hard infrastructure is good, but access remains limited and costly in rural areas. The government has also worked to develop soft infrastructure such as training programmes, but they are less prevalent in rural areas. 

			3)	Talent and champions. There are members of the talent pool, such as university graduates, with an interest in ICT and entrepreneurship. However, they do not receive the practical training necessary to meet the needs of the ecosystem, such as staffing tech enterprises. Additionally, many talents leave the country for better opportunities, which contributes to brain drain. Public and private actors are trying to build the talent pool through training and certification programmes, but more efforts need to be made. 

			4)	Capital and resources. The investment landscape is weak across the start-up life cycle, from seed funding (angel investors and small VCs) to growth capital (larger VCs and private equity). Again, efforts to bolster funding resources should be improved.

			5)	Markets and networks. Because the ecosystem is in a small country, start-ups will have to expand into other regions in order to grow. There are networks that foster cross-border trade and their efforts should be expanded.

			6)	Culture and communities. Young people in the country want to pursue innovation and entrepreneurial opportunities and there are programmes and networks emerging to encourage them. However, a low tolerance for risk and lack of trust in the culture hampers entrepreneurs, while enabling institutions are impaired by limited funding and support for their activities, and insufficient coordination amongst each other. 

			7)	Policy and regulation. The overall ICT policy environment in the country has improved due to the introduction of innovation-focused strategies and policies, progress on e-governance projects, and in addition regional integration process. Procurement processes have also improved, but in general, challenges still remain with taxation, IP protection, and ecosystem support. Notably, the country’s overarching challenge to implementing policy recommendations is for stakeholders to recognize the importance of their roles in building the ecosystem, and commit to delivering policy outcomes. 

			
				
					Box 15: Current state – Country B

					Using the google form after each interview was uploaded, the following overarching themes could be derived regarding country B:

					•	Some progress has occurred in developing strategies, but there is insufficient coordination on stakeholder roles

					•	ICT is not seen as a strategic sector, and thus lacks support

					•	Large talent pools, with multi-lingual capabilities, exist but do not meet the need of ecosystem

					•	There is ambition, but risk aversion, trust, and lack of synergies are holding back the ecosystem

					•	Domestic market size is limited, and global growth underexploited

					To summarize, in the word of an ecosystem stakeholder: 

					“People run in different directions, there is no common strategy to my knowledge.”

				

			

			3.2.3	Implications for ecosystem insights 

			There are three main implications for the ecosystem insights described above. They are as follows:

			1)	There is a needs for a new framework for policy experimentation. The government has taken important initial steps to develop effective innovation policies. However, stakeholders should be more engaged in designing and implementing policy.

			2)	Stakeholders need to recognize their roles and invest in policy outcomes. Not only should stakeholders in the ICT innovation ecosystem take their roles seriously, they need to be invested in the outcomes. To accomplish this, better tools for understanding the ecosystem, as well as identifying and sharing good practices, are necessary.

			3)	Learning from good practices developed domestically and internationally is critical. There are many good practices within the country and abroad that can be applied to build the country’s ecosystem. Adopting such practices is a critical element of policy experimentation. To maximize impact and relevance, key actors should focus on those that relate to the recommendations for the ecosystem, specifically.

			
				
					Box 16: Ecosystem insights – Country B

					The ecosystem insights described above, both for specific pillars and broader themes, are drawn from the qualitative interview process, incorporating information from desktop research. The results of the interviews are used to describe the current state based on ecosystem canvas insights, as outlined in Steps 2 and 3 of the country review process.

					An initial workshop was organized to develop a set of community goals, priorities and needs. Following this, a series of stakeholder interviews were conducted. These interviews contributed significant amounts of data to the ecosystem canvas, but some gaps remained, including additional stakeholders who were referred by existing stakeholders. These stakeholders were interviewed during a second visit, while also reconnecting with original stakeholders to validate additional findings. Also, many respondents suggested documents or datasets that would help complete the desktop research. 

					To generate the current state analysis presented above, the desktop research and interviews were analysed to develop key themes and insights. In total, 43 stakeholders were interviewed, and 60 to 70 took part in the workshops.

				

			

			3.2.4	Stakeholder interface canvas

			Figure 30: Colour coded stakeholder interface canvas for country B

			[image: ]

			Source: ITU

			
				
					Box 17: The Stakeholder interface canvas – Country B

					The stakeholder interface canvas is completed using information from stakeholder interviews and revised during the validation workshop based on feedback, as described in the country review methodology. An online survey is used to validate the findings.

					After the stakeholder interviews, an initial version of the stakeholder interface canvas was completed as part of the preliminary findings. (See Figure 28.) During the validation workshop, this version of the canvas was presented, leading to a discussion amongst the stakeholders about the state of the ecosystem, and how best to revise the canvas. To supplement the canvas, an online survey was conducted and new insights were used to make adjustments where there were discrepancies between the workshop input and interviews.

				

			

			3.2.5	Priority policy objectives

			Identifying priority ICT objectives that are relevant to policy leaders and reflect what is defined as strategic in a country’s national agenda is an important part of the country review process. Recognizing these priorities increases the likelihood that they will be viewed as complementary to national strategies. In the case of country B, three priority objectives have been identified in order to align recommendations with political priorities and the national agenda, positioning them as strategic imperatives. They are as follows:

			1)	Public service delivery. E-governance projects have been implemented successfully and efforts should continue to leverage ICTs to increase the efficiency, effectiveness, and transparency of public service delivery. However, designating ICT as a priority sector and creating a public services cluster linked to an ICT innovation cluster would greatly enhance these efforts.  

			2)	Fostering success stories. Amplifying the success stories of entrepreneurs who raise late stage funding, expand internationally, or exit via IPO or acquisition would inspire younger entrepreneurs. This type of visible success would also incentivize investors to participate and help enabling organizations generate the pipeline required to garner more support for their activities. Deepening the pool of human capital, encouraging collaboration, promoting internationalization, and improving deal flow are all key components of this effort. 

			3)	Rural development. Despite the government efforts to provide hard infrastructure, citizens in rural areas do not experience those benefits equally. As such, part of the push to make ICT a strategic sector should include making ICT access in rural areas equitable and affordable. Mapping local ecosystems and linking ICT clusters to industry clusters focused on agriculture and tourism will support that process.

			
				
					Box 18: Priority objectives – Country B

					Priority objectives are developed by examining the outcomes of the ecosystem canvas and stakeholder needs analysis, and following the process for setting priority objectives described in the country review process. Some priorities will emerge from political considerations, in which case project recommendations will be matched to stakeholder needs. Other priorities will emerge from the needs analysis, and project recommendations will be synchronized with political priorities.  

					In country B, there were three major components of the political agenda. First, strategic objectives were outlined in strategy documents. Secondly, the ministry and other representatives of political leadership shared their goals and interests. Thirdly, there are priorities articulated through the EU accession process and the development agendas of international organizations. The first priority objective listed above, focused on public service delivery, is a logical extension of the country’s national innovation strategies. With the second priority, success stories, the ministry was interested in seeing them emerge from the innovation ecosystem. Rural development, which was the final priority, was important to both the ministry and international organizations. All three of these goals aligned with the gaps, needs and priorities described in the stakeholder interviews. This simplified the process of developing the objectives because most of the report recommendations supported the political objectives.

				

			

			3.2.6	Recommendations

			1)	Designate ICT as a priority sector. The role of ICT in the country B economy should be acknowledged and policies developed to cultivate that role. Relevant policy changes might include implementing a tax regime that is favourable to start-ups and mature businesses, investment in improved infrastructure, facilitation of technology transfer and licensed production, trade promotion for the ICT sector, removal of tariffs and taxation from hardware and software, capital investment, and strengthened IP enforcement. Acknowledging the role of ICT would also create an anchor to link government ministries that are influenced by ICT and enable them to work together. 

			2)	Map the ecosystem. Ecosystem mapping and community building helps identify local needs and facilitate collaboration amongst stakeholders. Mapping across the country, as well as within local communities, will establish what the priorities and critical needs are as well as identify what resources are available to address them. Having a clear picture of where there are overlaps and gaps also contributes to coherent policy development. Finally, needs assessment through mapping ensures that resources are channelled to effective programmes, which enables meaningful change.  

			3)	Build the talent pool. The country’s pool of human capital must be cultivated to meet ecosystem requirements, such as staffing innovative start-ups. Recent university graduates often need extensive training before they are job-ready. Ecosystem stakeholders are tackling this challenge through collaborations between the public and private sector, as well as certifications and trainings. However, broader engagement from stakeholders such as public ministries and universities would help create a shared platform upon which to pursue novel partnerships.

			4)	Improve the pipeline. Increasing deal flow is contingent upon start-ups receiving the type of support, e.g. training, mentorship, investments, etc. that drives growth. However, the organizations that provide this assistance need enough high-potential start-ups in the ecosystem to justify their existence and garner support for their activities. Once resources in the ecosystem—entrepreneurs and enablers—reach critical mass, then a virtuous cycle forms to catalyse the success of entrepreneurs, support organizations, and the ecosystem as a whole. To jumpstart this cycle, more enablers are necessary to assist new businesses at each stage of the life cycle.

			5)	Cultivate international markets. Again, because the country is small, its start-ups will need to expand outside of the country to grow and tap the well-resourced diaspora community for expertise and funding. Sourcing and applying good practices from outside the country will also help the ecosystem grow.

			6)	Foster collaboration. ICT is an enabler of innovation because it cuts across sectors and creates an environment for cross-pollination. As such, creating collaborative clusters to connect related industries in the private sector, academia, and financial actors can stimulate the process of innovation. This gives the country an opportunity to build innovation capacity and support its ICT sector, become an innovation leader in sectors such as agriculture and tourism, and enhance the strength of these sectors.

			7)	Empower an institution to build bridges. Creating an implementation framework delivered by an institution designed to work between the private and public sectors and create linkages between policy, programmes, and stakeholders would advance the policy formulation process. This institution would promote a transparent collaboration between public and private actors, while creating the conditions for a co-led innovation agenda.

			
				
					Box 19: Recommendations – Country B

					These recommendations represent key outcomes of the country review process. They are developed by compiling insights from interviews and the stakeholder interface and ecosystem canvasses and using them to identify key projects or policies that address ecosystem needs.

					Based on desk research, workshop output, and stakeholder interviews, initial findings and brief recommendations were developed for the validation workshop. This early draft of the report findings was discussed and evaluated by a group of stakeholders in the second workshop. Notably, stakeholders were encouraged to discuss needs and identify common issues. Their feedback, including shared challenges, was integrated into the findings and recommendations, which provided a platform for collaborative projects. These recommendations were contextualized by connecting them with political objectives and good practices, both domestic and international. They were also constructed in a way that projects could be easily developed based on them.

				

			

			3.3	Common needs and good practice

			In the above case studies and other country reviews, a number of common themes emerged. The following five needs are shared across a wide range of ecosystems, and are presented with good practice toward resolving them, as examples of topics which can be addressed and frameworks for recommendations which might emerge from country reviews: leadership, resources, talent, nurturing environment, and markets.

			3.3.1	Leadership

			Ecosystems need leadership in order to ensure that the needs of ICT entrepreneurs are addressed by a continuum of interrelated services that work toward a common goal. Thus, guiding innovation activities is a key activity in many ecosystems, and a major gap in many of them. Because every ecosystem is unique, each requires a different structure for this leadership, such as an innovation agency, an innovation department, or simply empowering existing institutions to engage with the ecosystem. The type of institution often has a public private character, or clear engagement framework with the private sector, while rooted in public sector.

			
				
					Box 20: Good practice – Innovation agencies

					Many ecosystems have strong visions and strategies, but it should be noted that these are not a substitute for ongoing leadership. Leadership means providing anchors, roadmaps, and ongoing coordination and guidance to take action on the vision and strategy. In the words of one ecosystem stakeholder: 

					“We have a clear vision, a clear strategy, but we have no way point to work toward, or support in achieving this vision”. 

					Deliberate assessments and initiatives are needed to guide innovation activities. In this way an innovation agency can serve a critical role in the ecosystem. In a study of various innovation agencies worldwide, Nesta* proposed a model for a new type of innovation agency to coordinate interventions for the ecosystem by the following:

					•	Orchestrate the matching of demand and supply

					•	Undertake direct and indirect actions to support ecosystem 

					•	Foster partnerships

					•	Coordinate the balance between policy interventions and political support

					•	Network with domestic and international experts 

					•	Help navigate a changing ICT sector and emerging technologies

					*Nesta is an innovation foundation, see: www.nesta.org.uk/sites/default/files/how_innovation_agencies_work.pdf 

				

			

			3.3.2	Resources

			In mature ecosystems, a continuum of resources exist to help ICT innovators successfully survive the innovation lifecycle. In many countries, even in the global north, there is seldom a complete, coordinated portfolio of resources available for innovators. Grants, pre-seed competitions, seed capital, venture capital, angel investment, crowdfunding, R&D funding, private equity, to name a few, all play critical roles in this continuum. Analysing the gaps and addressing the needs is important. This can be done through policy to stimulate resource availability, or programmes to provide risk capital. The overall aim is to ensure critical deal flow in the ecosystem, at the right stages of innovation. These resources allow bootstrapping and growth opportunities, and the investors that provide them need to be aligned with the ecosystem needs.

			
				
					Box 21: Good practice – Securities and Exchange Commission, Thailand

					SMEs represent 37 per cent of GDP and 78 per cent of total employment in Thailand, and one of their main challenges is raising capital to finance their businesses. 

					With crowdfunding rising as a viable alternative to traditional funding, the Security and Exchange Commission of Thailand has adopted supervisory rules on crowdfunding with the aim to enhance ecosystem competitiveness relative to other regional players.  

					Several successful platforms have been created to date under this law in Thailand and they are playing a critical role in strengthening the ICT ecosystem. 

					www.sec.or.th/EN/AboutSEC/Documents/strategy_crowd.PDF 

				

			

			3.3.3	Talents

			A key ingredient for success in unlocking opportunity is talent. Education curricula are not adapting quickly enough to address 21st century skills requirements. In addition, talent flight and lack of experience key skills certain skills prevents many ecosystems from developing. Solutions are needed to address challenges, both in the short term (generally attracting talent) and over longer periods of time (generally strengthening education systems).

			
				
					Box 22: Good practice – Start-up Chile

					Start-Up Chile is an accelerator programme run by the Chile Government which serves two key functions in developing the Chile ecosystem. 

					First, it attracts various start-ups and international talent to Chile by providing incentives (space, funding, support) for companies to launch in or relocate to Chile. 

					Second, it requires the founders of those start-ups to participate in social programmes to educate young entrepreneurs and foster entrepreneurs in Chile.

					http://startupchile.org/about/

				

			

			3.3.4	Nurturing environment

			Innovators need support networks to provide space, resources, and training throughout the entire innovation process. Policy has a key role to play to enable such environments by lowering barriers to doing business, developing policies to strengthen support networks, and reducing risks for investor and ICT innovators alike. These programmes can be a simple as access to co-working spaces, or as complex as full incubator or accelerator programmes with access to fabrication hardware and full suites of business and technical training. 

			
				
					Box 23: Good practice – Gearbox/Fab lab, Kenya

					Entrepreneurs requiring resources to prototype their products need access physical space and rapid prototyping equipment. The Gearbox model offers such spaces under different models. 

					A country can develop a network of fab labs and gearbox spaces in complimentary combinations to provide some key last mile infrastructure.

					www.gearbox.co.ke

					www.fablabrw.org 

					www.klab.rw

				

			

			3.3.5	Markets

			Innovators need access to domestic and international markets in order to foster start-ups. Many domestic markets are too small or lack sufficient access to regional and global markets for an innovation to be nurtured and become competitive. Public procurement and private sector demand can provide the seeds for growth, but deliberate efforts are needed to create necessary trade linkages, support, and networks, in order to ensure that business can scale and grow. 

			
				
					Box 24: Good practice – Hungary INPUT programme

					Hungary has launched a start-up support programme for its ecosystem after wide consultations in the country that led to the Budapest Runaway manifesto. A subsequent project, funded by the EU, the INPUT programme aims to develop success stories for start-ups. 

					The programme has three pillars: education, mentoring and market access. The Hungary programme is a good example of government intervention to guide an innovation ecosystem with a facilitative approach to help resolve its challenges without creating market distortion. The programme seeks to grow the community supporting the start-ups via its innovative approach to building sustainable support networks, competitiveness, and talent growth.

					www.inputprogram.com

				

			

			The country review is meant to be a starting point for countries to strengthen the innovation ecosystem. This is akin to an onion peeling process, and new good practices can be tapped into with every new assessment. ITU is developing a good practice database that can be used as a basis for analysis and recommendations where gaps exist in an ecosystem.

			4	Closing

			This bridging the digital innovation divide toolkit strives to provide an overview of how to analyse and strengthen an innovation ecosystem. Transformative innovations developed by start-ups are not necessarily a result of new research or technology, but a direct consequence of dynamic, complex, innovation ecosystems composed of groups of well-connected, like-minded people. The ecosystem should allow innovative start-ups to act and move quickly through easy access to capital and talent, minimal bureaucracy, and creating a culture where taking risks is not punished. 

			To facilitate the emergence of dynamic ecosystems, the governments must work closely with entrepreneurs, investors, corporates and other interested players. ITU has received a specific mandate at WTDC-14 to help countries strengthen their capabilities to integrate ICT innovation into national development agendas. The aim of this is to foster ICT entrepreneurship, strengthen ICT firms and their expansion in the converging digital ecosystem, and to help with public sector transformation. 

			In light of this, ITU has been conducting country reviews of ICT-centric innovation ecosystems by bringing together, at the country levels six key stakeholders groups, academia, finance, public sector, private sector, entrepreneurs, and support organizations such as incubators, accelerators, mentor network, etc. ITU country reviews provide a digital innovation framework, where they can understand their challenges, opportunities in creating ICT start-ups, in nurturing talent, working hands-in-hands to develop specific guidelines and recommendations, as well as initiatives, programmes, and projects to help them create new jobs, new growth based on the best practices worldwide. 

			These reviews are concrete, specific, and measurable in outcome. They enable specific actions at the country level, but also provide a knowledge sharing at both the country level, the regional levels and the global level. 

			This toolkit is designed to help scale these initiatives and activities. The toolkit, the national workshops, the regional innovation forums, the global innovation track at WSIS, and various global dialogues, offer our membership a global innovation platform, where stakeholders can share, network, be empowered and take actions.

			Annex A: Key terms and concepts

			Accelerator: A start-up service working with a start-up or entrepreneur for a fixed period of time and providing intensive mentorship and development services. 

			Angel Investment: Early stage investment intended to provide a boost to initially launch and develop a start-up. This funding is often provided by entrepreneurs, friends or families and connected with mentorship.

			B2B Business to Business: Services or products from private sector companies intended to be used by other private sector companies.

			Cluster: A geographic concentration of interconnected businesses, suppliers, and associated institutions in a particular field.

			Collaborative Regulation: Regulation created by collaboration among all the various government agencies involved in overseeing the digital economy.

			Crowdfunding: Financing a new venture, product or project by collecting small amounts of money from large numbers of investors, often in exchange for perks such as early access to the product.

			E-Governance: The application of ICT to the delivery of government services, government communications and backend services and activities within the government. 

			Entrepreneurial Support: Programmes such as incubators, accelerators, labs, and other services that provide entrepreneurs with resources such as training, mentorship and business services. 

			Exit: A step in a business where the founder sells his or her investment in the company, often through sale or an IPO, limiting losses from a failing company or making profit from a successful one. 

			FDI Foreign Direct Investment: Investment in the form of a controlling ownership stake in a business enterprise in one country by an entity based in another country.

			Fintech Financial Technology: The application of ICTs to make financial services more efficient.

			GDP Gross Domestic Product: The monetary value of all the finished goods and services produced within a country's borders in a specific time period.

			GNI Gross National Income: The sum of value added by all producers who are residents, plus any product taxes not included in output, plus income received from abroad.

			Hard Infrastructure: Physical infrastructure to support businesses such as mobile and fixed connectivity, power, water, roads, physical plants, equipment and other elements. 

			ICT Information and Communication Technology: An umbrella term covering wireless and wired communication, the hardware and software related to them and their applications.

			ICT-Centric Innovation Ecosystem: A description of an innovation ecosystem recognizing that ICTs are often at the centre of innovation, and have a cross cutting role in many other sectors of the economy. 

			ICT4D Information and Communication Technology for Development: The use of ICTs for the purpose of economic and social development, humanitarian response or promotion of human rights. 

			Incubator: A start-up service providing business services and training, early stage support and mentorship and often office space and communities for start-ups and entrepreneurs. 

			Innovation: The implementation of a new or significantly improved product (good or service), or process, a new marketing method, or a new organizational method in business practices, workplace organization or external relations.

			Innovation Ecosystem: The major stakeholders and processes supporting innovation and the establishment of new businesses in a particular area, and their associations and connections.

			Investment Rounds: A series of investments made in a business intended to develop a business, each round focuses on a different stage of development, developing business models, expanding and scaling.

			ISID Inclusive and Sustainable Industrial Development: Development in which all parts of society benefit from industrial progress, which provides the means for tackling critical social and humanitarian needs.

			IoT Internet of Things: The incorporation of sensors, connectivity, software, automation and other ICT solutions to allow objects to collect and exchange data. 

			IP/IPR Intellectual Property/Intellectual Property Rights: The rights of persons over their creations. They usually give the creator an exclusive right over the use of his/her creation for a certain period of time.

			IPO Initial Public Offering: The first time that the stock of a private company is offered to the public. This often raises significant amounts of capital, but shifts the company to a publicly traded firm.

			MNC Multinational Corporation: A corporation that operates across national borders. 

			MOOC Massively Open Online Course: Training programmes offered to a wide community through online services.

			Open Data Sandbox: A collection of tools and resources, combined with a collection of open datasets intended to allow experimentation in finding uses for those datasets.

			Peer-to-Peer Lending: The process by which individuals lend their own money to other individuals or businesses directly generally through a mediating entity.

			PPP Public Private Partnership: A public sector project or business venture executed through a collaboration between a government entity and a private business.

			Seed Funding: Small amounts of investment, often in the form of grants or angel investment, used to initially launch or develop a company. 

			SI Systems of Innovation: An understanding of innovation as a process representing the flow of information and collaboration between various actors.

			Smart Cities: Urban development projects that incorporate ICT solutions into the provision of municipal services and the management of municipal assets.

			SME Small or medium enterprise: A private firm that is beyond the start-up stage, but is still young, with limited staffing and/or income. The exact definition used in terms of upper and lower bounds on age and scale varies between institutions. 

			Soft Infrastructure: Programmes and resources in an innovation ecosystem that provide mentorship, skills, experience and other knowledge resources to support innovative businesses.

			Soft Skills: A series of skills such as communication, business management and administration, design, and other skills related to the running of a business, rather than the products or services that business provides.

			Support Skills: A series of skills such as accounting, legal advisory, regulatory compliance, and other skills necessary to meeting the requirements of running a business, often taken on by outside specialists.

			STI Science Technology and Innovation

			TVET Technical Vocational Education and Training

			User Centered Design: A design process focused on the experience of the end user, concentrating on empathy with users and use cases. 

			Valley of Death: The period early in the development of a business where the amount invested in developing the business outweighs its current revenue. Businesses need continuous investment and other support and often fail during this time.

			Valuation: The process of estimating the current worth of an asset or a company, or the result of such an estimation.

			Venture Capital: High-risk investment in an early stage business that has proven growth potential, intended to help the business develop and expand.
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