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Disclaimer 
 
The designations employed and the presentation of the material in this publication do not imply the 
expression of any opinion whatsoever on the part of ITU concerning the legal status of any country, 
territory, city or area, or of its authorities, or concerning the delimitation of its frontiers or boundaries.  

The mention of specific companies or of certain manufacturers’ products does not imply that they are 
endorsed or recommended by ITU in preference to others of a similar nature that are not mentioned. 
Errors and omissions excepted; the names of proprietary products are distinguished by initial capital 
letters. 

All reasonable precautions have been taken by ITU to verify the information contained in this publication. 
However, the published material is being distributed without warranty of any kind, either expressed or 
implied. The responsibility for the interpretation and use of the material lies with the reader.  

The views expressed in this publication are those of the authors or case study contributors and do not 
necessarily reflect the views of ITU or G20 members. 
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I. INTRODUCTION 
In our contemporary world, digital connectivity constitutes a foundational infrastructure that has 
created value for individuals and organisations. Technological advancements, economic 
imperatives and social needs have led to ‘waves of connectivity’ as described by Kolb et al. (2020). 
Over time, the focus of connectivity has exhibited different characteristic features. From the 1970s, 
digital connectivity helped to extend reach to facilitate participation in the global economy. 
Subsequently, with the rise of social media platforms, digital connectivity through smartphones 
has allowed people to form their own networks and to avail of personalised commercial and public 
services. The growing ability of organisations to collect, store, and analyse vast amounts of data 
on customers, employees, and citizens has resulted in new innovative business and service delivery 
models (Parker et al., 2016). 

Policies have prioritised digital connectivity as a key driver for economic and social advancement 
in support of the current global agenda for growth and development as articulated in the 
Sustainable Development Goals (SDGs). Great progress has been made to increase the number of 
connected people around the world including in Low and Middle-Income Countries (LMICs). Yet in 
2021, the International Telecommunications Union (ITU) estimated that only 63% of the world 
population, or 4.9 billion people were online. Many hundreds of millions more, particularly those 
who live in low population density or belong to disadvantaged groups have struggled with access 
that is too slow, too costly, and too unreliable to make a difference to their lives. Digital divide is a 
common problem for both developing and developed countries. According to World Economic 
Forum (2020), the disconnected population ratio is 13% in developed countries, 53% in developing 
countries, and 81% in the least developed countries (World Economic Forum, 2020). The COVID-19 
pandemic exposed the digital divide like never before and has resulted in a further sharp 
contraction of economic activity the world over (World Economic Forum, 2020, April). While 
advanced economies have seen a gradual economic recovery although below pre-crisis levels, the 
aftershocks of the pandemic continue to weigh on growth in most G20 emerging economies and 
threaten to adversely affect attainment towards inclusive growth and development (IMF, 2020). 

The pandemic has dramatically and irrevocably reinforced the vital importance of digital 
connectivity the world over with the ITU’s acclaim that it is the ‘hidden hero’ that has supported 
recovery from the pandemic and restored the functioning of economies and societies.  However, 
in this report our aim is to demonstrate the complex interplay between digital connectivity and the 
social context within which the technology is embedded. To this end, we develop a 
conceptualisation of people-centered digital connectivity in terms of the policies, institutional, and 
implementation arrangements for simultaneously expanding connectivity, recovering from the 
COVID-19 pandemic and working towards the 2030 Sustainable Development Agenda. 

With globalization, digital technologies have been the vanguard of development, offering 
governments a one-of-a-kind potential to boost economic growth and connect residents to services 
and jobs. Individuals, governments, and corporations are becoming more interconnected in crisis 
circumstances, from natural disasters to pandemics like COVID-19, because of digital 
technologies. They can help countries skip traditional periods of development, to digital banking, 
digital agriculture, and telemedicine, by creating new solutions to complicated developmental and 
societal concerns and get people connected (World Bank, 2021). 
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Enhanced improvement in digital infrastructure through better mobile and broadband connectivity 
can yield significant economic and social benefits. Digital economy has grown 2.5 times faster 
than global GDP during the last 15 years, accounting for 15.5 percent of global GDP (World bank, 
2021). Research by the ITU shows that a 10% increase in mobile broadband penetration in Africa 
would result in a 2.5% increase in GDP per capita (ITU, 2019). Besides the potential to improve 
access to markets and opportunities, digital technologies are also powerful tools to reduce poverty 
and inequality (World Bank, 2021). Digitalization efforts can speed up the global economy in a post-
COVID-19 pandemic scenario but developing countries may lack the requisite capabilities (World 
Bank, 2021).  

New web-enabled ICT applications are transforming the economy and social life, capitalizing on AI 
to cloud computing and the internet of things. ICT facilities provide a global platform for individuals 
and organizations all over the world, allowing intercommunication and collaboration among 
diverse participants in the digitalization process (Heeks & Alemayehu, 2009). ICT industries have 
proven to be relatively resilient during recent turbulence, as more individuals, businesses, and 
governments have shifted their focus to the digital economy because it offers several benefits, 
including low costs, speed of transactions, and international coverage (Lee et al., 2016; Roblek et 
al., 2020). However, given that only 63% of the people globally have internet access (ITU, 2021; 
United Nations, 2021), it is crucial to realize the importance of getting the offline people connected 
and preventing the widening of digital divide.  According to the OECD definition, digital divide refers 
to “the gap between individuals, households, businesses and geographic areas at different socio-
economic levels with regard both to their opportunities to access information and communication 
technologies (ICTs) and to their use of the Internet for a wide variety of activities” (OECD, 2001). 
Van Dijk (2012) discusses the evolution of digital divide and summarizes four kinds of access in 
succession (i.e. motivation, physical access, digital skills, and different usage) and emphasises 
that the unequal motivation and physical access of ICT has led to inequalities of digital skills and 
usage (van Dijk, 2012)1.   

This priority issue was conceptualized as we recover from the COVID pandemic and accelerate 
towards the achievement of SDGs. The question this deliverable aims to answer is how we can 
develop and expand digital networks and infrastructure which help us recover faster from COVID-
19 and achieve SDGs at the same time. In this deliverable, such digital connectivity is termed as 
people-centered digital connectivity. As an extension to human-centered digital connectivity, it 
builds on affordable access and devices, digital skills, enabling policies and regulations, existing 
and emerging technologies, and digital platforms. Supported by resilient networks and use of data, 
the people-centered digital connectivity is mediated by multi-stakeholder partnerships, 
interoperability, and whole-of-government/whole-of-society approach. To expand the discussion 
on an extended and proposed definition of the people-centered digital connectivity, the research 
team applied a socio-technical lens and reviewed policies and institutional arrangements, within 
the overall framework of Kolb’s theory on waves of connectivity. The report also identified 
suggested way forward and success factors emanating from the analyses, which then formed the 
basis for proposing the extended and proposed definition of people-centered digital connectivity. 

  

 
1	More detailed literature review on digital divide is available in the G20 report entitled “Compendium of Framework on Best Practices and 
Regulations on Advanced Digital Skills and Digital Literacy”.	
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Methodology 

In this report, we first review policies and institutional arrangements among G20 countries as they 
relate to: extending the reach of digital connectivity working towards attainment of the SDGs. Our 
approach responds to the call for a greater focus on studying aspects of the digital economy in 
terms of processes of change at institutional level and local practice, rather than in terms of output 
parameters (OECD, 2019). While this report targets the G20 as a whole, to scope the exercise we 
selected a representative sample of countries within the group rather than showcasing certain 
commonly-cited success stories. Our approach was to randomly select countries from each 
geographical region while ensuring that we could gain a sufficient depth of understanding in terms 
of the trajectory of policy and institutional changes in each country over time in the development 
and expansion of digital connectivity. 

Second, we use three case studies to illustrate what people-centered digital connectivity means in 
different sectors in the context of COVID-19 pandemic recovery and achievement of SDGs and how 
it can be implemented.  

The case of people-centered digital connectivity in the education system shows the urgency of 
digital connectivity for the rural and low-income groups, in order to prevent the further widening of 
the digital divide. The COVID-19 pandemic also proves that digital connectivity is indispensable in 
order to guarantee equal education opportunities for students.  

The case of people-centered digital connectivity in the health care system discusses the booming 
digital health industry after COVID-19 pandemic. This not only provides an efficient solution to the 
case of contagious diseases (such as the global pandemic), but also offers timely help to 
vulnerable and remote groups.  

The case of people-centered digital connectivity in the agriculture sector explores the fast 
development of technologies that connect smallholder farmers and discusses the policy 
instruments in facilitating such connectivity.  

The report also considers the results of the survey administered among the G20 working groups 
between May and July 2022 as referenced in the Annex.  

 

II. POLICY REVIEW 
a. Provision of sound regulatory and policy framework to support high quality connectivity 

An examination of digital connectivity policies in the G20 should start from an assessment of 
digital divides in the G20 area as provided by OECD (2021a). While levels of broadband 
subscriptions are higher among G20 countries than in the rest of the world, substantial 
differences exist both among countries and within them. Within countries, between urban and 
rural areas, namely systemic access gaps affecting especially the latter call for broadband 
access policies to explicitly address such differences.  For example, in 2019 only 59% of rural 
households in Europe were located in regions where access to fixed broadband with a minimum 
speed of 30 Mbps was available (OECD, 2021a). Opportunities to make the most of connectivity 
in rural areas are also adversely affected by the divide in digital skill even in advanced G20 
countries. Moreover, the connectivity-related digital divide is being compounded by a data-
related divide which relates to the ability of countries and communities to turn data into digital 
intelligence and opportunities for socioeconomic development (UNCTAD, 2021). 
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In the light of extant digital divides, it is imperative to boost the deployment of high quality and 
cost-efficient digital connectivity for economic recovery and development by implementing a 
sound regulatory and policy framework taking into account country differences and priorities 
(OECD, 2021b). Data from the OECD Broadband Portal reveals that the pandemic has spurred 
the uptake of high-speed broadband subscriptions with users upgrading their connections in 
order to improve upload and download speeds to work and study from home. 

Against this context, the G20 has taken actions to build policies that address digital connectivity 
divides. While such policies translate differently across countries, regions, and rural/urban 
areas, extant reports reveal two main clusters of policy and regulation (OECD, 2021a): 

o Overarching policies and regulatory measures to expand connectivity. A first cluster pertains to 
policies promoting broadband deployment through diverse routes: promoting competition and 
investment and reducing network deployment costs are identified by OECD (2021a) as the two 
main routes to expansion of digital connectivity. The promotion of competition and investment 
and the simplification of essential infrastructural deployment are seen as main tools to expand 
high-capacity communication networks, with trickle-down effects to rural areas where 
connectivity levels may be systematically lower than urban areas. 

o Tailored policies and regulation to close connectivity divides in rural and remote areas. The 
report by OECD (2021a) recognises that, in areas where broadband coverage or service quality 
is systematically lower, governments may need to engage additional interventions to close the 
existing gaps. In this report we will zoom in on different types of such interventions, including: 
public private partnership (PPP), initiatives to bridge the digital divide, the provision of public 
funding to expand connectivity beyond urban areas, and a range of last-mile interventions 
deployed to extend connectivity across areas whose broadband coverage or service quality is 
systematically lower. The COVID-19 specific funds and programmes to expand access and use 
of digital connectivity falls in this category. 

Examples of national-level policies to close the digital divide through interventions on digital 
connectivity will be reviewed in this report through instances from Indonesia, Italy, Mexico, South 
Africa, and the UK. Exemplary policies include (OECD, 2021a): 

The Community Fibre Partnership (OECD, 2021a: 18), a commercial programme facilitated by 
government-funded connection vouchers, offered by the broadband network operator 
Openreach to communities that want, through a cost-sharing model, to bring broadband to an 
underserved community’s homes and businesses. There are similar community build projects, 
such as Broadband for the Rural North (B4RN) who encourage rural communities and farmers 
to work together to reduce the cost of deployment through waiving access rights (UK). 

Red Compartida (OECD, 2021a: 19), a wholesale wireless communication network for the 
provision of services in an unbundled and non-discriminatory manner mandated by the 
constitutional reform (Mexico). 

In the majority of G20 countries, the private sector is the largest source of investment in 
telecommunication infrastructure, particularly in the advanced economies. However, in some 
cases, governments are investing alongside private actors through public-private partnerships 
to share the risks of creating, developing, and operating infrastructure in areas where there is 
no clear business case, such as in remote rural areas. The role of the public sector is also crucial 
in creating an enabling environment for private investment and innovation in digital connectivity 
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but also to encourage alternative models to fill financing gaps such as through community-led 
networks that can support local programmes for digital skills and training (OECD, 2021a).  
Experience in the G20 countries also shows that publishing actual broadband performance 
indicators to inform consumers had led to more frequent network upgrades by operators (OECD, 
2021b). 

 

b. Provision of policy and regulatory frameworks on digital connectivity to support the 
achievement of SDGs 

Aside from its transmission value, digital connectivity needs to be matched with coordinated 
effort from government, industry, and civil society organisations to meet the goals of 
sustainable development as articulated in the 2030 Agenda (Shenglin et al., 2017). Overall, most 
countries around the world have demonstrated policy intent to implement the SDGs although 
there are variations in the strategies employed.  

In this section, we focus on the key policies and institutional mechanisms that have been 
enacted to translate SDGs policy intent into outcome (UNDESA 2020; 2021). Our comparative 
analysis across the five representative G20 countries provides insights into how policies aimed 
at SDGs attainment have been instrumentalised both in terms of online and offline good 
practices and challenges enacted prior to COVID-19 pandemic and during the pandemic.  

The key areas of focus in our country-specific analysis are as follows: 

Establishment of a high-level legal and regulatory framework for implementing the SDGs 
involving the creation of a new structure or the adaption of existing mechanisms and 
committees with the overall purpose of integrating the goals within the pre-existing national 
planning apparatus. 

The role of sub-national and local government in SDG implementation responding to the UN’s 
localisation strategy for implementing the 2030 Agenda and bringing contextual knowledge, 
experience, data, and practices to strengthen SDGs coordination at national level.  

Development of SDGs monitoring, evaluation and reporting mechanisms that go beyond 
measuring targets and achievements to understand how policy intent and instrumentation link 
to outcome. The Voluntary National Review (VNR) process introduced in 2016 has been 
designed to create a dialogue to identify good practices and challenges towards this end.  

Establishing mechanisms for the inclusion of a range of non-governmental stakeholders in 
SDGs implementation, monitoring, and evaluation through presentation of the VNR to the UN 
High Level Political Forum on Sustainable Development with participation through multi-
stakeholder participation. 

Combining policies and institutional arrangements for SDGs implementation with e-government 
at national and subnational level. Since early 2020, the global pandemic has reinvigorated the 
role of e-government with open government data portals established to promote transparency 
and accountability in the provision of basic services. 

The results of the analysis form the basis to develop the key take aways detailed under Chapter 
3. In addition to the institutional, policy, and implementation aspects of SDGs, the chapter below 
now examines the details of sectoral dimensions where digital connectivity has impacted and 
has been impacted in the education, health, and agriculture sectors. 
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The case of digital-people connectivity in education system shows the urgency of digital 
connectivity for the rural and low-income groups, to prevent digital divide. The COVID-19 
pandemic also proves that digital connectivity is indispensable to guarantee equal education 
opportunities for students.  

The case of digital-people connectivity in health care system discusses the booming digital 
health industry after COVID-19 pandemic. This not only provides an efficient solution to the case 
of the contagious diseases (such as global pandemic), but also offers timely help to vulnerable 
and remote groups.  

The case of digital-people connectivity in agriculture sector explores the fast development of 
technologies that connect smallholder farmers and discusses the policy instruments in 
facilitating such connectivity.  

b.1 People-centered digital connectivity in the education system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
        

  

Box 1: People-centered digital connectivity in the education system 
The COVID-19 pandemic proves that Internet, laptops, and mobile phones in education are 
crucial for connecting students and educators. While developed countries are mostly 
covered by broadband and fast internet, developing countries (in particular, the low-income 
groups in those countries) still do not have the necessary digital facilities. Due to the global 
pandemic starting in March 2020, the number of students impacted increased to 1.38 billion. 
This demonstrates the insufficiency of digital connectivity in the education system. 
 
Considering these wide gaps in terms of educational attainment between different social 
groups (i.e., developed vs developing, urban vs. rural, high-income vs. low-income groups), 
it is important to adjust policies to prevent digital divide and “ensure inclusive and equitable 
quality education and promote lifelong learning opportunities for all” (SDG 4).  
 
Our case analysis shows that the marginal effect of using internet, laptops, and phones in 
the low-income classes (Poorest & Poorer groups) is much higher than that in the high-
income classes. This indicates that a small increase in the number of digital facilities or 
devices (i.e. internet, laptops or mobile phones) in the poorest or poorer groups will 
contribute significantly to schooling.  
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b.2 People-centered digital connectivity in the health care system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b.3 People-centered digital connectivity in the agriculture sector 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

Box 2: People-centered digital connectivity in the health care system 
The COVID-19 pandemic has accelerated the New Health Economy (NHE) ecosystem, 
transforming the healthcare system into a consumer-centric, modular ecosystem of 
delivery, and wellbeing. In this transformation, dedicated bodies and governance 
mechanisms are expected to support the appropriate use and scaling up of digital health 
and innovation to achieve health-related Sustainable Development Goals.  
 
The application of digital technology can help prevent medical mistakes, increase 
transparency, and provide early diagnosis and treatment. Digital technology now pervades 
every part of our life, and humans are more reliant on it than ever before. However, the use 
of ICT in health care is complicated as it requires various stakeholder groups, medical 
protocols and regulations, and the technological needs that go with it. It is important to 
encourage the development of a national strategy on digital health through an all-inclusive 
multistakeholder approach that includes actors collaborating within communities of 
practice. The availability and equitable access of digital health tools for all populations plays 
an essential role in achieving a successful post-pandemic recovery, to recover together and 
recover stronger.  

Box 3: People-centered digital connectivity in the agriculture sector 
SDG 9 calls for the building of resilient infrastructure, the promotion of sustainable 
industrialisation, and the fostering of innovation. In many ways, digitalisation in farming is 
crucial for meeting these targets. For example, the use of precision agriculture can help 
reduce the amount of water, fertiliser, and pesticides used in farming. This not only benefits 
the environment but also reduces production costs and improves farmers' bottom lines. In 
addition, digitalisation can help increase connectivity in rural areas, providing access to 
essential services and markets. By harnessing the power of digital technologies, we can 
build a more sustainable and prosperous future for all. 
 
Technology will play an increasingly important role in agriculture in the future. Key enabling 
technologies such as artificial intelligence and the Internet of Things (IoT) can help connect 
individual remote farmers and boost their agricultural output. Along with the fast 
development of these emerging technologies, there is a growing need for reliable and 
secured digital infrastructure, and effective regulations to guarantee inclusive and safe 
connectivity.  
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The sectoral case studies (details in Appendix) illustrated the critical importance of digital 
connectivity in accelerating and advancing the achievement of national policy goals as well as 
SDGs. They highlighted the persistent challenges in addressing the existing challenges, 
including the digital divide and digital skills gaps, while shedding light on the growing need for 
reliable, robust, and resilient digital infrastructure and connectivity to provide digital services 
and solutions in each sector, some of which were introduced and expanded under the COVID-
19 lockdowns. The case studies also underlined the new opportunities and solutions enabled 
by emerging technologies, such as AI, IoT, and data analytics, which will further accentuate the 
ever growing and urgent need for digital infrastructure and networks. 

 

III. THE KEY TAKEAWAYS 
a. Policies and institutional arrangements 

In addition to the construction of the proposed definition, this report shed light onto several 
success factors and take aways through its analyses. One focuses on policies and institutional 
arrangements which enable and advance the people-centered digital connectivity. This section 
summarises these take aways. 

o Overarching policies and regulatory measures to expand connectivity. These are, as suggested 
in OECD (2021a), policies and measures aimed at expanding digital connectivity through 
promotion of competition and investment and reduction of network deployment costs. All the 
five countries reviewed show evidence of such policies: paradigmatically, the Draft National 
Data and Cloud Policy in South Africa seeks to eliminate regulatory barriers and expand 
connectivity, and the Italian National Recovery and Resilience Plan promotes an ultra-broadband 
strategy built for connectivity expansion. In the UK, Mexico and Indonesia, connectivity policies 
put into place over the years have backed the resilience of livelihoods generated over the 
Internet during the COVID-19 pandemic, leading us to argue that, in all countries, overarching 
connectivity policies constitute the core of national and international efforts towards digital 
connectivity. 

o Tailored policies and regulation to close connectivity divides in rural and remote areas. On top 
of overarching policies, tailored policy measures are taken, across the five countries, to address 
communities that suffer from specific sources of marginalisation resulting in persisting 
connectivity divides. The different countries offer varied examples, both in the domains of public 
and non-profit sector, of policies of this type: Italy’s ultra-broadband plan offers sub-plans 
dedicated specifically to white and grey areas. In South Africa, independent providers such as 
Dark Fibre Africa and Project Isizwe bring connectivity to underserved communities, an effort 
mirrored by the Mexican case of Red Compartida, built to close the digital divide at a reasonable 
price for users. 

It should be noted that, in reviewing the connectivity policies of the five countries considered, 
commonalities emerge even outside the dichotomy of overarching and tailored policies that we 
built our framework on. The example that seems most relevant is that of digital identity 
schemes, encouraged across all five countries as functional to the ability especially of 
vulnerable people to access digital connectivity. Based on the matching of people’s identity – 
digitally and, often, biometrically verified – with entitlement to tailored policy advantages, the 
promise of digital identity schemes resonates across the digital connectivity policies of the 
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countries reviewed here. At the same time, the risks of datafication of identity (Privacy 
International, 2021) should be considered in policy formulation, to avoid that the very policies 
that promote better connectivity result in the violation of fundamental rights of the individual. 

This report has underlined the importance of policy and institutional arrangements when 
considering the role of digital connectivity for achieving inclusive sustainable development 
goals. Between 2016 and 2019, the five G20 countries reviewed for this report have established 
high level legal and regulatory frameworks for integrating the SDGs into national planning 
frameworks. In terms of implementation strategies, each country has tended to draw on existing 
national planning processes with suitable adaptations although challenges were related to how 
organisations necessarily need to interoperate when coordinating across sectors, devolved 
administrations and levels.  

 

b. ‘People-centered digital’ connectivity: A institutional resilience lens 

The concept of resilience has been widely cited during the pandemic and during the post COVID-
19 recovery period as a country’s capacity to prevent, mitigate and/or respond effectively to 
shocks.  Much focus has been placed on what technology can do to build resilience in terms of 
developing the capacity to absorb shocks and adapt practices. However, what has been missing 
in much of the discourse is a focus on creating resilience in terms of improving institutional 
performance.  In this concluding section of the report, we aim to enhance the UN’s current 
definition of human-centred digital connectivity2 by drawing on the emergent concept of 
institutional resilience as it relates to the role of digital connectivity in supporting the 2030 
Agenda. 

Revisiting Kolb et al.’s (2020) ‘waves of connectivity’ helps to expose the grand narratives of 
digital connectivity that have evolved from extending reach to socialisation, personalisation and 
datafication. Each of these narratives has led to the enactment of policy, the establishment of 
structures and mechanisms to execute the policy, and organisational practices at the level of 
operation that together constitute institutional resilience. Two key elements of institutional 
resilience are important for our analysis. First, from a systems’ approach, resilience here refers 
to the internal functions of an institution.   

Resilience building encourages cooperation and integrated programming which aims to 
address multi-level and multi-causal processes (Haider, 2021). Policies and programmes aimed 
at fostering institutional resilience need to be supported by strategies and mechanisms that 
enable fast adjustment to changes, the sourcing, collection, and analysis of new pieces of 
information.  Second, building institutional resilience is about mediating relations between state 
and society, and the legitimacy and credibility it gains as a result. To strengthen institutional 
resilience, governments are encouraged to identify, support, and build on local knowledge and 
experience through community participation (Anderson & Tollenaere, 2020). Internal capacities 
of society such as networks are often highlighted as important in fostering institutional 
resilience as well as enabling institutions to innovate. 

We advocate that an institutional resilience lens provides a pathway for expanding on current 
understanding of people-centered digital connectivity through the research we have conducted. 

 
2	Human-centred connectivity defined as affordable access by individuals to connectivity and devices, digital literacy and skills, and to 
applications that provide basic human services (UN, 2021b).			
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As countries and regions recover from the pandemic, two reasons stand out for why it is even 
more paramount to focus on building institutional resilience as we approach the 2030 deadline. 
First, there remains the need to build capacity to address future shocks due to the COVID-19 
pandemic and other public health crises and the disruptions they cause to all sectors of society. 
Second, despite the quick adaptations made in society to work to adapt to an online mode of 
functioning and accompanying policies enacted towards this end, there remain huge challenges 
in terms of their integration with the national planning effort.  

Our focus in Section 1 was on overarching policies aimed at extending reach and tailored 
policies aimed at increasing geographical and socioeconomic inclusion. In Section II, we 
reviewed the policies and institutional arrangements which have enabled citizens to participate 
in governance affairs and to subscribe to online public service delivery noting an increasing 
tendency for organisations to gather, store and analyse vast amounts of data for decision-
making. Indeed, the 2030 Agenda has made data a focus for effective decision-making to 
facilitate progress towards the SDGs (UN, 2015). Our findings reveal that each of our five 
representative G20 countries has created its own local narrative to progress towards the 2030 
Agenda as it faces different challenges as a result of ideologies and path dependencies. 
However, at the same time, we observe key generic themes across these countries which 
contributes systematic evidence on applying the concept of institutional resilience towards 
attainment of the 2030 Agenda as we illustrate in the diagram below. 

 

 

Building institutional resilience is about the vision and enactment of policies within different 
arms of government. Digital connectivity policies are established and implemented by the 
relevant ministries in charge of telecommunications and digital transformation while national 
planning policies for the SDGs receive high-level ministerial support but are implemented in 
concert with different government departments. As our cases show, overarching and tailored 
digital connectivity policies are aimed at addressing special circumstances. Three main types 
of issues emerge from the experience. First, market failure is address by policies aimed and 
providing and expanding connectivity in diverse ways which range from promoting competition, 
to price regulation to the state acting as provider. Second, inclusion has been a major mandate 
of all governments particularly since COVID-19 with a variety of measures put in place such as 

Figure 2: Building institutional Resilience for the 2030 
Agenda 
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universal service coverage, sharing of networks between different operators to ensure reliable 
connectivity, and policies to trigger local economic development. Third, sector-specific policies 
have been implemented by countries in order to address special circumstances, for example by 
boosting the availability of quality broadband to connect all school and health facilities for which 
focused national-level plans have been implemented.  

In terms of national planning policies and institutional arrangements, interoperability was 
identified as a generic issue in our review of country experiences as different arms of 
government and civil society organisations worked towards integrating the SDGs with national 
planning. This challenge also holds important implications for the localisation agenda as 
integration at provincial and municipal levels has suffered from lack of resources, 
disaggregated data and capacity. Despite concerned efforts at the policy level to establish 
structures for localising the implementation of SDGs, the harnessing of local knowledge need 
to be supported through the establishment of people-centered digital connectivity and networks 
between academic institutions and local government agencies in all areas. Moreover, there is a 
need to facilitate participation of communities in a way that enables spaces for deliberation and 
improved channels for communication and consultations.  

 
c. Discussion on ‘people-centered digital’ connectivity 

The SDGs are acknowledged as providing the best possible global framework for societal 
transformation in terms of long-term inclusive growth and development (UNDESA, 2021).  The 
contribution of this report has been to discuss and propose an enhanced conceptualisation of 
people-centered digital connectivity for the achievement of the 2030 Agenda focusing on 
building institutional resilience.   

This report acknowledges the role of digital connectivity as an essential enabler of digital 
inclusion and digital transformation. This stocktaking highlights the importance of resilient 
connectivity based on access availability and affordability, infrastructure readiness, as well as 
responsible and meaningful use of digital connectivity to support the provision of proactive, 
human-centric, non-discriminatory, user-driven, safe, and secure, easy to use and accessible to 
all, digital public services. As an extension of human-centered digital connectivity, people-
centered digital connectivity proposes to enhance equal access for all stakeholders, achieve 
meaningful connectivity, realize the Sustainable Development Goals, and support post-COVID-
19 recovery. 
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Throughout the literature review and case studies, some key words and concepts emerged. The 
below table captures the key words and concepts which will be used to construct a proposed 
definition of the people-centered digital connectivity: 

Input Process Outcomes 

Existing & emerging 
technology 

Digital Skills 

Affordable access, 
internet, & devices 

Functional Platforms 

Data use 

Enabling targeted & 
overarching policies & 
regulations 

Network resilience 

Data governance 

Datafication 

Localization 

Multistakeholder 
engagement including 
public & private sectors 

Sectoral support/whole of 
government/society 
approach 

Interoperability 

SGD achievement 

Faster COVID 
recovery 

Digital divide 
addressed 

Digital inclusion 

 

There is a need to consider human-centric approach and challenges and opportunities 
emanating from the COVID-19 pandemic recovery in understanding digital connectivity. 
Therefore, based on the above, the concept of people-centered digital connectivity is introduced 
with the aim to achieve digital inclusion and address digital divides for the achievement of 
inclusive sustainable development, while facilitating recovery from the COVID-19 pandemic and 
enhancing preparedness for future emergencies. As an extension to human-centered digital 
connectivity, it builds on affordable access and devices, digital skills, enabling policies and 
regulations, existing and emerging technologies, and digital platforms. Supported by resilient 
networks and use of data, the people-centered digital connectivity is mediated by multi-
stakeholder partnerships, interoperability and whole-of-government/whole-of-society approach. 
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APPENDIX 

A1. DIGITAL CONNECTIVITY POLICIES IN SELECTED G20 COUNTRIES 
INDONESIA 

Indonesia has witnessed an accelerated adoption of internet-enabled services during the COVID-19 
pandemic, which, as noted by the country’s Ministry of Health, is likely to boost the country’s digital 
economy growth with positive effects on the public sector. Questions have, however, been raised on 
the equality of effects from such policies, with OpenGovAsia (2021) reporting that, while some agencies 
and service providers in the country have rapidly and successfully shifted to the digital, others are still 
“experimenting to discover what works best for their users.” 

According to the World Bank (2021) report “Beyond Unicorns: Harnessing Digital Technologies for 
Inclusion in Indonesia”, access inequalities remain a problem in the country’s digital connectivity 
landscape. Against the backdrop of the COVID-19 pandemic, the report highlights three policy priorities:  

(1) Overarching policies - boost digital connectivity and universalise access to high quality internet. 
This needs to be done through efforts such as improving clarity of regulations around the sharing 
of telecom infrastructure. 

(2) Tailored policies - ensure that the digital economy works for all, with particular attention to 
unconnected, vulnerable groups. This, the report argues, can be supported by logistics and greater 
investment in relevant skills for the digital era. 

(3) A blend of overarching and tailored policies - the third priority identified in the report is to use 
technologies to build a more digitally friendly society. This involves providing better public services, 
improving the quality of citizen-state interactions, and building overall trust in the digital world. 

Digital access gaps persist in Indonesia. The proportion of Indonesian adults with access to the internet 
has increased from 13% in 2011 to 51% in 2019 (World Bank, 2021). The report provides optimism that 
Indonesians who are connected to the internet are among the most engaged populations in the world, 
spending as many as 6-hours a day online and being ready to adopt e-government. However, 
fragmentation of data and an untapped potential of digitality, with substantial areas of the country still 
not covered by a broadband connection, are vulnerabilities that the report also recognises. 

Recommended by the World Bank (2021) report is also the development of a national digital identity 
framework, which will enable Indonesians to prove their identity securely online and include a law on 
personal data protection that is backed by an independent oversight body. Concerns have been raised 
on the fairness of digital identity infrastructures and in particular, Privacy International (2021) has 
shown the vulnerabilities that these infrastructures entail. Against this backdrop, a reorientation from 
a narrow focus on e-government to a more comprehensive national digital transformation agenda 
should be seen in the light of fairness towards users. 
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ITALY 

The digital connectivity divide in Italy emerges from the Digital Economy and Society Index (DESI), 
according to which the share of subscriptions at least 100 Megabits per second in Italy is around 14%, 
compared to a European average of nearly 26%.3 The Strategy for Ultra Broadband “Towards the Gigabit 
Society” was approved in May 2021 and contains planned intervention in several areas to provide 
connectivity for those who do not have access to high-capacity networks so far. Funds to implement 
the measures were earmarked through the Italian National Recovery and Resilience Plan. An 
implementing decree for the “Piano Scuola” (School Plan) and the “Piano Voucher Famiglie” (Family 
Voucher Plan) had an EUR 600 million budget (Ministero dello Sviluppo Economico, 2020).  

The Italian Strategy for Ultra Broadband (Banda Ultralarga) aims to provide gigabit connectivity to the 
whole country by 2026. Responsible for implementing the strategy are the following authorities 
(European Commission, 2022): 

• The Department of Telecommunications within the Ministry of Economic Development, which is the 
main body responsible for planning and implementing the broadband plan. 

• The Agency for Digital Italy (Agenzia per l’Agenda Digitale), which is the technical agency of the 
Presidency of the Council with the task of ensuring the achievement of the objectives of the Italian 
digital agenda (https://www.agid.gov.it/). 

• The Committee (COBUL) for the spread of high-speed broadband, composed of the Presidency of 
the Council of Ministers, the Ministry for Economic Development, Infratel Italia Spa and AgID which 
is responsible for involvement of the public sector in broadband. 

• AGCOM, the sector regulator, has consultancy tasks regarding regulation of the broadband plan. 

The Italian strategy for ultra-broadband is articulated in seven intervention areas (Ministero dello 
Sviluppo Economico, 2021):  

Plan for white areas. “White areas" are all areas in which no operator invests in ultra-broadband 
connectivity, and in which economic intervention by the State is required.4 Approved in 2015, the plan 
for white areas consists of building infrastructures to bring fast Internet to 7,632 municipalities for a 
total of approximately 8.6 million real estate units.  

Voucher plan. Approved in 2020, Italy’s “voucher plan” has awarded 70,000 vouchers to encourage the 
take-up of broadband services. Vouchers are made to give low-income families EUR 500 towards the 
cost of installing broadband connections and purchasing equipment such as tablets and notebooks.5 

Plan Italy 1 Giga. This measure aims to provide connectivity at 1 Gbit/s in download and 200 Mbit/s in 
upload in market failure areas, for a total of 8.5 million real estate units, in compliance with 
technological neutrality. 

Italy 5G Plan. This measure allocates EUR 2.02 billion to foster the deployment of 5G mobile networks 
in areas of market failure. It does so to fully satisfy the need for mobile connectivity capable of enabling 
the multiple use cases envisaged by the ITU, pertaining to three categories: enhanced Mobile 
BroadBand (eMBB), massive Machine Type Communication (m-MTC), and Ultra-Reliable Low Latency 
Communication (URLLC). 

 
3	https://bandaultralarga.italia.it/aree-bianche/obiettivi/, accessed 11 June 2022.  
4 https://www.fol.it/bul-aree-nere-grigie-bianche/, accessed 11 June 2022.	
5 https://www.commsupdate.com/articles/2021/02/11/italian-broadband-voucher-scheme-helps-70000-families/y, accessed 11 June 
2022. 
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Connected Schools Plan. This measure completes the Plan for ultra-broadband coverage of all school 
buildings in Italy, with a total cost estimated at EUR 261 million. The plan provides for coverage with 1 
Gbit/s connectivity and the provision of management and maintenance service. 

Connected Health Plan. This measure aims to provide 1 Gbit/s ultra-broadband connectivity to 
approximately 12,280 healthcare facilities across the country. The total cost of the intervention is 
estimated at EUR 501 million. 

Minor Islands Plan. Finally, the “Minor Islands” plan aims to provide adequate connectivity to 18 minor 
islands currently without fibre optic connections with the mainland. In particular, the islands will be 
equipped with optical backhaul that will allow the development of ultra-broadband connectivity. 

 

MEXICO 

From 2013, Mexico embarked on a deep reform of digital connectivity policy. The country opened up 
its market, lifted restrictions on foreign direct investment in telecom and satellite communication 
services, and achieved a digital switchover in 2016. Reforms lowered prices in mobile broadband by 
69% to 81%, and provided higher quality communication services (OECD, 2019). Mobile broadband 
subscriptions more than tripled between 2012 and 2016, with the addition of 50 million new ones. This 
meant more revenue for telecommunication and broadcasting players, who achieved 16% growth 
between 2011 and 2016 (OECD, 2019). 

In June 2021 Mexico had 84.1 million Internet users, representing 72% of the population over the age 
of six. The country is characterised by a high disparity in terms of the type of devices used to connect: 
96% of Mexico’s Internet users connect through a smartphone, and active smart phone users in the 
country are 88.2 million (International Trade Administration, 2021). The country features amongst the 
three most competitive mobile app markets in the Americas with Brazil and the USA, both in terms of 
users and of frequency of use of mobile apps. Cloud storage is expected to grow by 30% in 2021, which 
largely exceeds the expected 12% growth of the ICT industry (International Trade Administration, 2021). 

The Internet has been a right in Mexico since the nation’s Constitution was amended in 2013 to 
guarantee universal online access (Barry, 2018). Yet, in spite of market competitiveness, access 
inequalities persist. According to OECD (2019) estimates, only approximately 70 percent of the Mexican 
population used the Internet in 2018. To get more citizens online, the government of Enrique Peña Nieto 
invested nearly US$1 billion in its “Mexico Conectado” initiative since 2013, which added broadband 
connections to libraries, schools, hospitals and other public facilities nationwide, particularly in poor 
and rural areas (Barry, 2018). 

One of the most important tailored policies is Red Compartida which is a broadband wireless 4.5G voice 
and data network, whose infrastructure and connectivity enhance the 700 MHz spectrum at a 
reasonable price for users. The main purpose of the Red Compartida is to contribute to closing the 
digital divide and easing the adoption of information technologies in urban and rural areas, reaching 
regions that currently lack connectivity (Altán Redes, 2021). Altán Redes, the public–private partnership 
that manages the project, has recently announced a four-year extension to fulfil its coverage goal of 
92% of Mexico by 2028 (International Trade Administration, 2021).   
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The Mexican Government is in the process of defining Internet-related policies and regulations on 
issues such as cybersecurity, server localisation, and data privacy. Austerity measures taken by the 
current administration have impacted public spending on technology, with the federal budget allocated 
to ICT declining by 75% in 2019 over the previous year. State budgets decreased by nine percent in 2021 
(International Trade Administration, 2021).  

 

SOUTH AFRICA 

South Africa is one of the most connected countries of the African continent, with a percentage of 
Internet users that grew steadily from 7.5% in 2005 to an estimated 70 % in 2020.6  At the same time, 
the country still registers gaps in terms of digital connectivity. According to Briggs (2021), 36% of South 
Africans remain unconnected to the Internet as of January 2021, and the country ranks 97th in the world 
for broadband speed and 136th in the world for data affordability. Despite the gaps in connectivity, the 
Internet penetration in the country is increasing rapidly following government efforts to step up the 
implementation of its Broadband policy. 

In 2021 the South African Minister of Communications and Digital Technologies published the Draft 
National Data and Cloud Policy, partially in the wake of recovery from the COVID-19 pandemic.7 The 
Draft Policy encourages universal access to broadband connectivity, access to data and cloud services, 
seeks to eliminate regulatory barriers and enable competition in the data and cloud sector. It also seeks 
to implement effective measures to ensure the security of cloud infrastructure, create institutional 
mechanisms to govern data and cloud services, and promote research, innovation and technological 
developments in relation to the cloud.8 

In relation to universal access and service delivery obligations, the Draft Policy recommends a 
government-backed digital platform and for all South African citizens to be provided with an online 
identity in order to receive services more easily.9 The discourse on digital identity is again relevant here, 
with the caveats highlighted by Privacy International (2021) in relation to the establishment and 
maintenance of national digital identity schemes. 

At the same time, independent providers are involved in the digital connectivity effort. Dark Fibre Africa 
(DFA), a wholesale open-access fiber infrastructure and connectivity provider, is working to expand 
reliable and affordable internet access and digital services to underserved populations outside the 
major urban centers. DFA seeks to bridge South Africa’s digital divide in partnership with North 
American industry and has recently signed an agreement with the US Trade and Development Agency 
for this purpose (US Trade and Development Agency, 2021). The partnership is motivated by the vision 
that investing in secure and reliable connectivity will also strengthen the resiliency of South Africa’s 
economy. 

A similar effort is made by Project Isizwe, a non-profit organisation that aims to empower low-income 
communities by offering uncapped Wi-Fi for R5 (0.31 US$) a day. Iziswe’s model leads local 
communities to own their digital infrastructure, offering low-cost connectivity in areas where public and 
private networks do not reach.10 

 
6 https://datahub.itu.int/data/?e=ZAF&c=701&i=11624 accessed 24 August 2022.  
7 https://www.covafrica.com/2021/11/overview-of-south-africas-draft-national-data-and-cloud-policy/, accessed 11 June 2022.  
8 Ibid., accessed 11 June 2022.	
9 Ibid., accessed 11 June 2022. 
10 https://isizwe.com/, accessed 11 June 2022.		
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In addition, to accelerate the achievement of the SDGs, South Africa has formed a Working group led 
by Statistics SA to develop a report on implementation of the SDGs that will be submitted to Cabinet 
through the Minister in the Presidency. 

 

UK  

According to Ofcom (2021), full-fibre broadband is available to just under 9.6 million homes (33%), 
with gigabit-capable broadband available to over 19.3 million (66%). 

The same report (Ofcom, 2021: 2) notes that Gigabit-capable broadband is available to 13.7 million 
homes (47%), and the universal broadband service is helping people in areas where decent broadband 
is not available. Owing to the £2 billion Superfast Broadband Programme, superfast broadband 
(30Mbps) is available to 96% of premises in the UK. The universal broadband service is a UK-specific 
digital connectivity policy, built in such a way that:  

• Where the costs to provide the connection are below the cost threshold set by the Parliament 
(£3,400), the customer can be provided a service at standard connection and rental charges, without 
having to pay any additional installation charges; 

• Where the cost of connection is above the cost threshold, these premises can still receive a service 
if the customer pays the additional costs. 

The Ofcom (2021) report estimates that around 123,000 homes and businesses (0.4%) are still without 
access to a decent broadband connection. These properties may be eligible for a connection under the 
universal service. In addition, the report estimates that most UK premises can receive both decent fixed 
and good mobile services, but 38,000 (0.1%) cannot access either (Ofcom, 2021: 5).  

In the UK in 2019-2020, the rollout of 5G has continued at the planned pace, with the number of mobile 
base stations providing 5G services more than doubling over 2020, to over 6,500 sites across the 
country (Ofcom, 2021: 3). The Ofcom report has also found that mobile coverage is generally stable, 
with four Mobile Network Operators (MNOs) – EE, O2, Three and Vodafone – each estimating they 
provide 4G coverage to ca. 99% of premises. Shared Rural Networks offer an additional safety 
mechanism for households and businesses living in areas whose connection is unreliable (Ofcom, 
2021: 3). 

The Ofcom (2021) report finds that, during the COVID-19 pandemic, networks have continued to 
perform well, despite significant demands, as people and businesses relied on their phone and 
broadband connections during lockdowns. Average monthly data usage on fixed networks is estimated 
to have increased to 453GB from 429GB during 2020-2021, and from 315GB in 2019. Whilst peak usage 
remains in the evening, networks continued to see high demand during the day due to continued 
working from home.  

Overall, the Ofcom report presents a picture in which UK’s networks have generally been resilient, while 
plans to further increase resilience and improve security are underway. At the same time, the number 
of households and businesses that lack a decent broadband connection (around 123,000) is 
proportionally small, but effectively significant, especially as an estimated 38,000 are without access.  

COVID-19 recovery plans have also interested digital connectivity policies. According to OECD (2021b), 
the UK has aimed to provide GBP 900 million for a range of “shovel ready” local growth projects in 
England during 2020 and 2021. These investments are made to enable local areas to invest in priority 
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infrastructure projects to drive local growth and jobs and may include communication infrastructure 
projects. 

The UK government is also working to assess the financing gaps related to connectivity targets, setting 
an ambitious target for 15 million premises to be connected to full fibre by 2025. (UK Government, 2018, 
cited in OECD, 2021: 11). In 2020, as part of the National Infrastructure Strategy, the UK Government 
further underlined that by 2025, at least 85% of UK premises should have access to gigabit broadband 
with nationwide coverage by 2030 (UK Government, 2020, cited in OECD, 2021: 11).  

The UK Government plans that this high-capacity fixed broadband infrastructure will be mostly built 
using private investment, where the government and Ofcom, the communication regulator, have 
committed to policy and regulatory measures that will lower the cost of deploying infrastructure and 
promote competition. For areas not reached by the commercial market (i.e. mostly rural areas 
accounting for around 20% of the territory), the government has allocated GBP 5 billion (USD 6.4 billion) 
in public funding (UK Parliament, 2021, cited in OECD, 2021: 11). 

In the UK, IoT connectivity is also available from non-mobile network operators. Examples (Ofcom, 
2021: 52-53) are private and public community LoRaWAN networks, which are open-source and largely 
free to use, allow users to connect devices to existing gateways (base stations) or add new gateways 
to increase overall coverage, and Sigfox, which has only one operator (WND) in the country and supports 
very low bandwidth applications with infrequent transmissions. However, the Ofcom (2021) report 
notes that these measures are usually bound by fair use policies which restrict, for example, data rates, 
packet sizes, transmit time, and number of gateways/devices. 

 
A2: POLICIES AND INSTITUTIONAL ARRANGEMENTS FOR IMPLEMENTING 
THE SDGS 
INDONESIA 

The Presidential Decree on SDGs was established in 2017 to provide a legal basis for integrating the 
goals into national development plans. The National Development Planning Agency / Bappenas serves 
to coordinate the country’s SDG strategy through the estabishment of institutional mechanisms at 
national and sub-national levels, including the recent launching of village-level SDGs. Coordination 
mechanisms include a steering committee, implementing teams, and working groups/sub-groups that 
correspond to a cluster of related SDGs.11   

The country’s national strategy has promoted inclusivity by setting up of partnership platforms with 
non-governmental stakeholder groups for SDG implementation, monitoring and evaluation. The 
national-level Coalition of Civil Organisations for SDG Achievement serves as an umbrella platform for 
religious, youth and volunteer organisations. Philanthropic and business organisations are also 
increasingly providing financing support for implementing sustainable programmes as part of their 
business strategy (Republic of Indonesia, 2021). In terms of academic input, there are currently 23 SDG 
Centres of Excellence established in universities across the country engaged in research and public 
outreach activities. The country’s Inter-Parliamentary Cooperation Body has organised annual world 
parliamentary forums on sustainable development since 2017.12 Indonesia’s VNR process was 

 
11 Ministry of National Development Planning/Bappenas, National Secretariat for the SDGs https://sdgs.bappenas.go.id/dokumen/, 
accessed 11 June 2022. 
 
12 According to the 2019 VNR report, BKSAP was consulted for the production of the report, and is said to “regularly conveys input to 
Parliament regarding legislation, budgeting, and [oversight] of the SDGs”. Republic of Indonesia, “Empowering People,” 38. 
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introduced in 2017 with subsequent reviews conducted in 2019 and 2021 involving consultation with 
stakeholders on partnership platforms, with oversight by the country’s supreme audit institutions 
(UNDESA, 2018).  At the subnational level, voluntary reviews were conducted for the first time in 2021 
in 13 provinces, 9 cities and 3 regencies.     

In parallel with policies and institutional arrangements for implementing the SDGs, Indonesia’s e-
government drive has ranked the country high on the EDGI index (UNDESA, 2020). Over the past five 
years there has been widespread dissemination of information available on government websites and 
attempts to motivate citizen participation in government through online interaction (UNDESA, 2021). In 
2019, the Ministry of National Development hosted an SDG dashboard on its central website providing 
information about indicator targets and achievements disaggregated to province level.13 Since 2020, 
social distancing has driven online interaction in a variety of application areas exposing the need for 
capacity building within local governments that are responsible for the majority of service delivery in 
Indonesia. The quality of services and the use of digital tools and technologies varies between regions 
due to lack of institutional capacity in several aspects as identified by Suwarno & Wati (2020). First, 
despite the countrys’ drive towards e-partipation and its One Data Indonesia policy introduced in 2019, 
there is a general reluctance of public institutions to genuinely share agenda setting and decision-
making powers. Second, local government leaders often set ambiguous rules to regulate the integration 
of data centres in terms of enforcing standards and practices across organisations. Third, not every 
province has a local SDG Centre of Excellence to serve as a hub to integrate local planning, 
implementation and evaluation of the goals with e-government interventions. This is particularly 
important given the recent policy focus on collecting and using village-level SDG data.  Finally, without 
support from a local SDG Centre, many local governments have inadequate human resource capacity 
to lead the planning, implemention and evaluation of e-government applications and their integration 
with sectoral planning. 

ITALY 

In 2017, Italy’s National Sustainable Development Strategy (NSDS) 2017/2030 was approved by the 
government to address and reflect the 2030 challenges. The strategy led to the establishment a year 
later of the National Commission for Sustainable Development14 chaired by the Prime Minister. The 
Commission which is composed of parliamentary ministers and representatives from regions, 
provinces and municipalities reports annually on the implementation of the national stragegy with each 
Ministry presenting analysis of the coherence between their policies and the SDG.    

Italy has put civil society engagement and consultation with public/private institutions at the core of its 
NSDS process with more than 200 NGOs involved in deliberations related to the 2030 Agenda. The 
umbrella organisation Italian Alliance for Sustainable Development established in 2016 brings together 
a large number of civil society institutions and economic actors and networks, universities and research 
institutions to raise awareness and mobilise Italian society in order to implement Agenda 2030 and to 
achieve the SDGs (ASviS, 2019).  The Italian University Network for Sustainable Development formed 
in 2016 is the first experience of coordination and sharing between all Italian universities committed to 
sustainable development through interdisciplinary research.15 The parliament has also created a 
Standing Committee on the implementation of the 2030 Agenda. Italy submitted its first VNR in 2017 
through a process of consultation with different stakeholders but there has been no follow up review 

 
13 https://dashboards.sdgindex.org/profiles/indonesia/indicators, accessed 11 June 2022.	
14 Prime Minister’s Office, “The Directive for the Implementation of the United Nations 2030 Agenda and of the National Strategy for 
Sustainable Development,” March 2018. 
15 https://www.unive.it/pag/18352/, accessed 11 June 2022.	
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since then or attempts to disaggregate indicators to sub-national level (Ministry of Environment, Land 
& Sea, 2017). 

Italy is placed in the very high ranking category of the EDGI (UNDESA, 2020).  The Ministry of Innovation 
Technology and Digitalisation established in 2019 coordinates e-government interventions at all levels 
of the Italian administration including at the regional and local levels (European Commission, 2020).  
The Agency for Digital Italy under the Prime Minister’s Office holds responsibility for defining and 
processing guidelines for interoperability between governmental information systems at country and 
EU level. In 2020, the Ministry of Innovation Technology and Digitalisation launched its 2025 National 
Innovation Plan based on analysis of the SDGs and the government took on a more strategic role in 
steering Italy’s Open Government Partnership Action Plan to ensure an open and effective response to 
the pandemic and post-COVID recovery (European Commission, 2020). 

In terms of the institutional arrangements for implementing the SDGs various challenges that were 
observed following Italy’s 2017 VNR process have resurfaced more recently in the document entitled 
Italy Governance Scan for Policy Coherence for Sustainable Development (OECD, 2021c). First, despite 
the launching of e-participation initatives in the country, these are mainly to publish government 
information rather than to invite citizens to set agenda for planning (Le Blanc, 2020). Second, the 
linkage between general national programming and the SDGs is not commonly understood in practice 
across the public administration, particularly in regions autonomous provinces and metropolitan areas.  
With the exception of initiatives such as the website of Trentino Municipality16 which displays SDG 
progress in the region, this aspect needs further systematisation achievable through a more concerted 
engagement with the VNR process and through local voluntary reviews.  Third, to support the 2030 
localisation agenda it is observed that disaggregated data would help to develop more evidence-based 
analysis at local level and further engage subnational government in the implementation of the national 
strategy (OECD, 2021c; Richiedei & Pezzagno, 2022).  While the NSDS favours cross-sectional 
policymaking, this objective has been challenged due to the absence of process indicators that can 
help improve knowledge of progress towards integrated action between the goals, as well as the causal 
links between SDGs and social variables such as equality, dignity and inclusion inclusion (Ministry of 
Environment, Land & Sea, 2017).   

 

MEXICO 

Mexico has assumed a proactive regional leadership role in the 2030 Agenda process. The National 
Council for the 2030 Agenda chaired by the President was established in 2017 as the highest decision-
making body charged with developing the country’s national strategy for achieving sustainable 
development.  The Council connects executive, legislative, and judiciary branches of the federal 
government with public and private sector stakeholders at local government level into thematic SDG 
clusters (UN, 2021a). The ultimate aim of this collaborative effort has been to ensure continuity across 
administrations in terms of national development planning independently of any political changes that 
may occur.   

Mexico has a rich and vibrant civil society which has participated in the negotiation process for defining 
relevant SDGs in Mexico.  The private sector is diverse consisting of MNCs, large and small companies 
and cooperatives and several working groups having formed partnerships with the Mexican 
government to advance the 2030 Agenda.  In 2020, to respond to the challenge of reduced public 

 
16 https://agenda2030.provincia.tn.it/Rubriche, accessed 11 June 2022. 
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funding, the government introduced mechanisms to incorporate sustainable criteria into its financial 
regulations making Mexico the first country in the world to issue a sustainable sovereign bond to 
support expendure for projects directly linked to the SDGs.17  Participation of academic institutions and 
research organisations in the implementation of the Agenda has also increased (Breuer & Spring, 2020). 
At subnational level, the public sector is represented by 32 states each having a local council which 
monitors and follows-up on the progress of the Agenda and is integrated by five multi-stakeholder 
committees including academics, local universities, municipal representatives, and CSOs.  Mexico was 
also among the first countries who presented their VNR to the UN in 2016 and two further VNRs have 
been published in 2018 and 2021 plus one Voluntary Subnational Review by Oaxaca state (Government 
of Mexico, 2018, 2021; Government of the State of Oaxaca, 2020).   

As a high ranker on the EGDI Index (UNDESA, 2020), the efforts of the Mexican government have been 
directed towards building a stronger system of digital government under the coordination of the 
National Digital Strategy of the Office of the President.  The idea of open government began to develop 
in Mexico in 2001 leading to the creation of a large number of government websites including a massive 
data portal with open public access from across government.  For example, Mexico City has developed 
a publicly availble digital platform for following up on the general development plan of the capital (UN, 
2021a).  However, while open government scores have been high in terms of transparency, this is less 
the case when openness is measured in terms of allowing citizens to have influence over decision-
making processes (Cejudo et al., 2018). The 2021 VNR has gone some way to create complementary 
mechanisms for inviting a diversity of voices beyond the formal space of the National Council and its 
working committees, e.g. for indigenous communities, territories18, and muncipalities (Government of 
Mexico, 2021). However, the Mexican government is concerned because many advocacy groups are 
foreign-funded through bilaterial partnerships such as GIZ19 Mexico and other alliances resulting in 
foreign interference with national development processes20. For example, these alliances have tended 
to mobilise advocacy groups for pursuing globally-driven agenda rather than supporting the country’s 
own public policies aimed at poverty reduction, social mobility and violence against women (Villaneuva 
Ulfgard, 2019).  A second issue relates to the aim of supporting a localisation agenda for attaining the 
SDGs.  Territories and municipalities need their own dedicated space in the National Council as there 
are specific issues they face in working towards Agenda 2030 related to resource allocation, career 
structure of local administrators and the need for disaggregated data to evaluate the impact of public 
policies on different local societal groups (Government of the State of Oaxaca, 2020; Government of 
Mexico, 2021).    

 

SOUTH AFRICA 

South Africa has mostly relied on its existing coordination mechanism for integrating its  development 
policies with the SDGs while also creating a new Inter-Ministerial Committee led by the Cabinet in 2019, 
new working groups and a National Development Stakeholders Forum (Repubic of South Africa, 2019).  
These mechanisms have involved public and private sector stakeholders from within the country with 
resource support from international and regional organisations.21 For example, the UN Global Compact 
Network South Africa conducted extensive dialogues with private firms on their integration of the SDGs 

 
17 https://sdg.iisd.org/news/mexico-issues-sovereign-sdg-bond-for-most-vulnerable-municipalities/, accessed 11 June 2022.  
18 Territories of Mexico are areas too lightly populated to be states, or for political reasons. 
19 German-Mexican partnership. 
20 https://monitor.civicus.org/updates/2022/04/01/mexico-governing-party-introduces-bill-restricting-civil-society/, accessed 11 June 2022.			
21 Such as the African Union Agenda 2063 and the Southern African Development Community Regional Indicative Strategic Development 
Programme. 



 

33 
 

Stocktaking on the Extended Concept and Shared 
Understanding of Digital Connectivity 
Priority Issue 1 - Connectivity and Post-COVID-19 
Recovery 
 

into business practices.22  Civil society organisations also have a forum led by Africa Monitor where 
dialogue and information sharing with respect to SDG implementation are undertaken.23  The VNR 
process in South Africa has been conducted once at national level in 2019. 

Despite legislation, policies, and mechanisms, there has been limited economic development in post-
conflict South Africa.  The resultant high unemployment rate in the country constrains the ability of the 
large number of rural municipalities to become financially viable to provide public services thereby 
perpetuating the rural-urban divide (Reddy, 2018). Moreover, municipal politicisation and a corruption 
culture are endemic within local government and lead to frequent service delivery protests (Picard & 
Mogale, 2015). While public accountability channels have been created with meetings advertised and 
scheduled, these forums have tended to be used to distribute information on government established 
structures, systems, and procedures to community members rather than as a space for discussion and 
dialogue aimed at addressing local priorities (Kumar & Balwanth, 2015).  

A high ranker on the EDGI index (UNDESA, 2020), e-government has gained significant ground in South 
Africa. The SDG Hub24 is an online platform hosted by the University of Pretoria with a mandate from 
the Department of Science and Innovation to collect and categorise relevant research from university 
repositories related to the SDGs with brief analyses to inform policy on the integration of SDGs with 
national plans. Open Government Partnership (OGP) first endorsed in 2011 has become prioritised in 
the OGP 4th National Action Plan 2020-2022 (Republic of South Africa, 2020) showcasing efforts to 
work with young data innovators to facilitate public participation, for example with the eThekwini 
Municipality EDGE Portal.25   

Notwithstanding these recent achievements and with market pressures to engage with the global 
economy, equitable and sustainable service delivery at the muncipal level remains a recurrent 
challenge. Local government has made some progress post 1994 and some municipalities have 
performed well, despite constraints. However, as noted earlier, policies are needed to address the 
spatial pattern of work and skills in South Africa, particularly in rural muncipalities with greater support 
for informal employment and the provision of temporary safety nets through public works programmes. 
In essence, there is need to introduce institutional mechanisms to nurture and sustain local government 
politically, managerially and financially in order to achieve inclusive sustainable development within the 
country as a whole. First, new ways need to be introduced to enforce the regulation in a way that 
addresses the corruption culture within many muncipalities in the country while at the same time 
educating local communities to demand accountability from public officials. Second, despite 
technocentric reforms for opening of government data in South Africa, much of the granular-level data 
on public spending, procurement, and contracting is simply not available which contributes to a lack of 
real time monitoring both by government and civil society. Moreover, there is low awareness of its value 
in enhancing civic engagement especially in peripheral urban areas and rural municipalities (Bello et al., 
2016). 

UK 

The UK has played a key role in the global 2015 negotiations of the 2030 Agenda and goals.  
Domestically, the UK’s approach to incorporating the SDGs into policy and planning frameworks reflects 
its unique constitutional arrangements as each of the devolved administrations of Scotland, Wales, and 
Northern Ireland are responsible for implementing its own policies excepting for certain issues that 

 
22 https://www.unglobalcompact.org/engage-locally/africa/south%20africa, accessed 11 June 2022.   
23 https://www.africanmonitor.org/tag/cso/, accessed 11 June 2022. 
24 http://sasdghub.org/, accessed 11 June 2022.   
25 The Durban EDGE https://edge.durban/, accessed 11 June 2022.			
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cover the whole of the UK. Since 2016, the Foreign, Commonwealth & Development Office26 has had 
overall leadership and policy oversight for implementing the SDGs in the UK. Each government 
department has embedded the goals in its departmental plan which is published annually and reported 
publicly in departmental annual reports enabling scrutiny by parliament and the public through the 
national e-petition platform.   

In 2018, the Government published its Civil Society Strategy encouraging people, organisations, and 
business to tackle the UK’s main societal challenges leading to several initiatives being launched as 
documented in the UK’s only VNR conducted in 2019 (UK Government, 2019). The Review provides the 
example of Stakeholders for Sustainable Development (UKSSD) - an open platform that supports the 
generation of new partnerships and innovative solutions for sustainable development by convening and 
coordinating stakeholders from all sectors.27 There is also emerging evidence of the contribution that 
volunteers are making to deliver the goals which was particularly noticeable during the pandemic (UK 
Government, 2019). The Civil Society Strategy emphasises the importance of businesses taking 
responsibility to align their activities to social and environmental priorities providing evidence that UK 
public businesses are most engaged with this practice while SMEs appear to have a lower level of goal 
awareness. Business in the Community (BITC) is a business-community outreach charity established 
in 1982 that continues to support SMEs in pursuing sustainable practices in their business activity. In 
terms of the 2030 localisation agenda, UK’s cities and local authorities play a key role in supporting 
delivery of the goals. For example, Bristol’s SDG Alliance formed in 2016 consists of over 110 
stakeholders within the city to advocate for integration of the SDGs into the city’s strategic planning 
processes which has resulted in the UK’s first city-level review of the goals serving as a template for 
other UK cities.i 

The UK is positioned in the very high-ranking category of the EGDI (UNDESA, 2020). In 2011, the 
Government Digital Service was established to build platforms, products and services that help deliver 
a simple, joined-up and personalised experience of government to everyone making available a range 
of datasets to the public. The Government’s E-Petition programme for UK Parliament and Government 
was put in place in 2015 with a committee in charge for receiving petitions and for managing the 
process for their consideration by parliament. However, the lack of rules and resources at various points 
in the process has led to a reduced motivation for usage by citizens (Le Blanc, 2020). With responsibility 
for collating UK data for the SDG indicators, the UK’s Office for National Statistics (ONS) publishes the 
180 indicators for which UK SDG data is being reported on its National Reporting Platform. The passing 
of the Digital Economy Act in 2017 was aimed at encouraging the bringing together of data from 
numerous sources in order to report more of the characteristics required for disaggregation, for 
example data linking deaths from suicide data to higher education data providing new information 
about student deaths.28 The 2017 Act also recognises that certain types of social analysis cannot be 
undertaken using ONS data alone encouraging usage of non-official data collected by organisations 
and businesses.  For example, the use of data from companies that own cash machines to analyse 
where cash points are and what functions they serve in terms of access to rural communities and 
partially-sighted people.  Despite its leadership in data-led SDG monitoring and evaluation, certain 
issues remain challenging. First, building on its single departmental planning process and given the 
importance of cross-sector collaboration, an effective mechanism needs to be established to enhance 

 
26 Previously this role was assumed by the Secretary of State in the Department for International Development which has since closed and is 
replaced by the FCDO. 
27 https://www.unglobalcompact.org.uk/ukssd-integration/, accessed 11 June 2022.			
28 Estimating suicide among higher education students, England and Wales: Experimental Statistics: 
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ deaths/articles/estimatingsuicideamonghigher 
educationstudentsenglandand walesexperimentalstatistics/2018-06-25, accessed 11 June 2022.   
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stakeholder engagement and cooperation within government. Second, the UK’s devolution 
arrangements present a dilemma in terms of data interoperability.  While statisticians in the devolved 
administrations collect and produce data that best meet the needs of the local policy context and strive 
to collect disaggregated data to identify those most at risk, this makes the compilation of data for the 
whole of the UK a challenging exercise for the ONS. Third, the Government is seeking to harness the 
potential of UK financial services and institutional investors to address the investment gap for 
delivering the SDGs. A current focus area for data analytics is to find out more about possible alignment 
between the ethical investment practices of the public, for example of pension savers and sustainable 
development aims. 

 
A3: CASE STUDY ON EDUCATION 
Before the COVID-19 pandemic, digitalization in education as the main issue for social inclusion and 
equal participation was already on the public agenda. Since education prepares for the future 
generation, policies on this issue have been developed since the early 2000s from an approach toward 
improving the infrastructure to small-scale experiments at present (Braun et al., 2020). Already before 
COVID-19, education technology was undergoing tremendous expansion and adoption, with worldwide 
edtech investments expected to reach US$18.66 billion in 2019 and the whole market for online 
education expected to reach US$18.66 billion. $350 billion by 2025. Since COVID-19, there has been a 
significant increase in the usage of language apps, virtual tutoring, video conferencing tools, and online 
learning software (World Economic Forum, 2020).  In the wake of the global pandemic, the well-
established digital networks and supportive remote learning policies provide flexibility and resilience to 
the education system (UNICEF, 2020). For example, in Brazil in 2020, during the COVID-19 pandemic, 
the Brazilian Government through its Department of Education and the National Network for Education 
and Research launched the Students Connected project. The project was successfully implemented 
until December 2021 as many universities transitioned into online delivery of teaching, and it provided 
a data connection for students experiencing socioeconomic vulnerability so they could continue to 
access their tertiary and vocational education. The COVID-19 crisis has accelerated the change from 
traditional classrooms to online ones (Skiba et al., 2022). 

In this case study, we examine to what extent digital infrastructure can help get students engaged in 
learning and what are the challenges and opportunities in developing and expanding people-centered 
digital connectivity.  

DIGITAL TECHNOLOGIES IN EDUCATION 
According to Facer & Selwyn (2021, pp 10-11), at the moment there are three different technologies 
that are relevant in digital education: online learning (including hybrid formats and social learning 
platforms), personalized learning platforms, and Artificial Intelligence (AI) driven technologies (such as 
automated grading or assessment of emotions and levels of attention technologies). This new wave of 
technologies in education, just like other past technological innovations in education waves, comes 
along with a rise in digital services provided by private companies specialized in education services.  

Gernsbacher (2015, pp 1-4) mentions the following advantages of internet-based education in higher 
education (colleges and university centers). Online-based higher education can lead to better 
educational outcomes than traditional education, e.g. by deepening memory, promoting critical 
thinking, and enhancing writing skills. Online courses should be thought of as more engaging than on-
campus ones, requiring daily dedication. Students of online learning courses can decide when to 
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engage with the material, so the course adapts to the student and not the other way. Searching for 
information on the Internet instead of restricting all the learning material to a textbook can help evolve 
critical thinking. And lastly, writing skills may also be better developed in internet-based education since 
the students are experienced in writing to a broader public than a single professor. Nevertheless, this 
last case is only referred to as a specific case where students write papers for being peer-reviewed or 
online posts. 

Digitalization in education, as in any area, has its advantages and disadvantages. The globalization 
process that took place in these decades has also had an impact on higher education institutions with 
the appearance (or the transformation) of the so-called digital universities, in which students can enroll 
from any place and at any time. Among the advantages of these digital universities the greater 
availability of information, the spread of best practices, reliable anti-plagiarism tools, or more 
transparency in the decision-making process is mentioned. Also, the study mentions the 
disorganization and vulnerability in the storage of the information or the reduction of the need for 
teachers as disadvantages (Skiba et al., 2022). 

DIGITAL GAP AMONG STUDENTS 

However, when it comes to primary and secondary education, a different picture emerges. Figure A1 
shows the staggering impact from COVID-19 on global education in 2020. Due to the global pandemic 
in March 2020, the number of learners impacted increased to 1.38 billion. This demonstrates the 
insufficiency of digital connectivity in the education system.  

 

A1: Figure Digital learning:  Number of learners impacted by national school closures worldwide29 

Source: (UNESCO and Statista) 
 
A study conducted on how digital skills impact inequalities in South Africa showed that students 
coming from moderate-affluent families had better digital skills and better access to technology which 
leads to the conclusion that having access to the internet by any means, cell phone or computer at 
home, is favourable for their educational outcomes and that those who do not have it are in 

 
29 Figures refer to learners enrolled at pre-primary, primary, lower-secondary, and upper-secondary levels of education, as well as at tertiary 
education levels.  
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disadvantage. Many of those students with no access to a computer or to the Internet rely on computer 
centers, which are not open or available at any time (Choung & Manamela, 2018).  

Another study, using data from a survey conducted all over European households, linked the use of 
Digital Collaborative Platforms to the access to the new digital jobs. It was shown that there is a positive 
relationship between educational level and digital platform use - irrespective of the gender and country 
of origin. It concluded that the less educated individuals may find barriers in access jobs due to the lack 
of digital skills and access to such platforms and may be replaced by other individuals with higher 
digital skills (Artero et al., 2020). 

Yet lack of access is not the only cause behind the digital gap in education. Research conducted on 
this topic showed that context and social environment are also fundamental to the level of digital skills 
a student develops. The public education system must compensate for the socioeconomic status of 
families for which the authors propose the following initiatives:  increasing the number of computers 
available at schools, prioritizing the use of digital devices that are independent in their use, promoting 
a generalized use of them in every course, standardizing the criteria of the use of digital devices within 
the institution, and enhancing teachers digital skills by allocating both time and funds to it (González-
Betancor et al., 2021). Public policies should also consider groups suffering more from the digital gap 
(Artero et al., 2020). An additional approach toward the closure of the digital gap is availability of public 
libraries as it has been observed that those belonging to low-income households use them more 
frequently. Nevertheless, access only by this means is not sufficient (Choung & Manamela, 2018). 

A report made by the European Parliament mentions the Open Educational Resources (OER) as a tool 
to support teaching. On these platforms, educational content can be accessed openly, ensuring a wider 
distribution, a better quality of the content or enabling students with special needs more accessible 
materials. Another learning tool that can broaden access to educational material is the Massive Open 
Online Courses (MOOCs). Although these courses provide adaptability and are affordable, they require 
proactivity and self-motivation, and their value of them in the labour market is limited (Braun et al., 
2020). 

The COVID-19 pandemic proves that internet, laptops or mobile phones in education is crucial for 
connecting students and educators. While developed countries are mostly covered by broadband and 
fast internet, developing countries (in particular the low-income groups in those countries) may still do 
not have the necessary digital facilities. In this case study, we investigate whether and how the use of 
digital devices influences education and school attendance rates in India.  

Students from urban areas are often associated with high rate of internet coverage, high laptop 
possession, and high school attending rate. However, students from rural areas seem to benefit only 
from mobile phones.   
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Figure 1 shows the marginal effect of Internet, laptops and phones in different social classes. Y-axis 
represents the value of marginal effect of the three different types of digital devices. The marginal 
effect in the low-income classes (Poorest & Poorer groups) is much higher than that in the high-income 
classes. For instance, the marginal effect of Internet in the poorest group is more than 20 times higher 
than that in the richest group (4.7% vs. 0.2%).  Digital devices (laptops) have the highest marginal effect, 
in particular in the low-income classes. (See the orange bars in the figure). This indicates that a small 
amount of increase of digital facilities or devices (i.e. internet, laptops or mobile phones) in the poorest 
or poorer groups will contribute significantly to schooling.  

Figure 1: Marginal effect of internet, laptops and phones in different social classes 
Source: Team’s own analysis based on DHS data, 2015-2016. 

 

A4. CASE STUDY ON HEALTH 
Digital solutions have been highlighted as a viable strategy to solving the many issues that today's 
healthcare systems face by researchers in various fields such as computer sciences, public health, and 
psychology. Researchers have looked into the use of ICT in organizations like clinics and doctors' 
offices, guiding the development of electronic health services aimed at improving treatment quality and 
efficiency (LeRouge et al., 2007; Payton et al., 2011), as well as the impact of ICT on resource allocation 
and capacity utilisation (Yeow et al., 2015). 

 
Six conceptually different characteristics of the healthcare setting, according to Fichman et al. (2011), 
are particularly essential when it comes to the application of ICT in care: 

(1) Technology can aid in the prevention of medical mistakes and increased transparency, perhaps 
leading to better outcomes. 
(2) Medical data and information are extremely confidential and may be obtained by unauthorized 
individuals or organizations. 
(3) Healthcare is characterized by strict restrictions and intense rivalry, which impedes the exchange 
of patient data and, as a result, affects efficiency. 
(4) Healthcare is hierarchically organized, allowing major domain players to reject technological 
adoption and delay its spread. 
(5) Healthcare is diverse, as is research and technological adoption, necessitating a variety of 
scientific viewpoints. 
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(6) Use of ICT in health care is complicated as it requires various stakeholder groups, medical 
protocols and regulations, and the technological needs that go with it. 

 
The need for a holistic IS research agenda emerges from the six factors stated above, which focuses 
on identifying, understanding, and integrating the needs, expectations, routines, and adoption 
behaviours of numerous stakeholders. In a similar spirit, Agarwal et al. (2010) identified three important 
topics for future IS research: design, implementation, and usage of ICT, quantifying reward and impact, 
and beyond the conventional field of healthcare ICT. Payton et al. (2011) highlighted a digital revolution 
of healthcare that, among other things, gives physicians with more comprehensive patient data, 
allowing them to make better and quicker choices, and resulting in patients becoming more conscious 
and engaged about their own health. This allows for better public health monitoring and research, as 
well as a more simplified process. 
 
Further, the pandemic has sped up factors including telemedicine, quick regulatory change, and new 
delivery methods brought on by shifting worker dynamics. The importance of addressing the social 
determinants of health and the rise of resilience as a crucial aspect of business operations are two 
new, evolving dynamics that have the potential to advance the redesign of the healthcare system. 
Telemedicine has quickly replaced the traditional communication channels for doctors, clinicians, and 
patients (PWC, Health Research Institute, 2020).  This would further assist in understanding different 
stakeholders’ views for better service delivery in future. 
 
The paradigm of high-quality medical treatment has now been evolving thanks to digital health. The 
Vis-Screen mobile application was used by Abdul Rahman et al. (2019) to expand population-based 
screening for visual impairment and blindness. They expressed worry about a lack of understanding 
among some groups of people, particularly those who were economically poor, lacked access to 
education, or lived in rural locations. The late presentation of ophthalmologic problems in this group 
hampered appropriate management, resulting in serious ramifications for quality of life (Abdul Rahman 
et al., 2019).  
 
Similarly, Yang et al. (2007) developed a digital neuroradiology imaging database to aid retrospective 
research and prospective clinical trials for patients with brain tumors in the fields of radiology, 
neurosurgery, neurology, rehabilitation, and others. Othman et al. (2020) reported 386 new instances of 
primary brain tumor at a tertiary hospital in Malaysia from 2013 to 2018. The possibility for comparable 
findings among tertiary medical centres throughout the world adds to the magnitude of the impact on 
quality treatment. As a result, the breadth of contributions reflects a growing interest in, research into, 
and acceptance of digital health for high-quality healthcare. Technology now pervades every part of our 
life, and humans are more reliant on it than ever before (GP. Bullhound LLP, 2015). 
 
Due to continual demographic change and an ageing culture, many healthcare systems around the 
world are increasingly encountering issues in delivering comprehensive care and treatment options 
(Zhong, 2011). These problems are frequently compounded by structural and spatial imbalances, 
particularly in rural areas, resulting in inequitable distribution of medical facilities and practitioners, as 
well as barriers to care (Politzer et al., 2001). For example, a lack of interest among fresh graduates in 
establishing themselves in such fields is one of the reasons for lack of healthcare in remote regions 
(Tang et al., 2015). Furthermore, a trend toward the construction of specialty clinics in metropolitan and 
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more central regions may be overserved, potentially putting distant places at a disadvantage by 
diverting much-needed expertise (Rechel et al., 2016).  
 
Practitioners are under increasing pressure to adapt and cope with increased workloads as a result of 
these problems. To that aim, the use of digital technology and telemedical solutions in healthcare has 
been proved to be an effective way to address the threat of undersupply and care delivery shortages, 
serving as a catalyst for change through technical advancement. The use of digital technologies in 
healthcare has resulted in a slew of new use cases aimed at improving medical procedures so that they 
are not only more robust and efficient, but also more outcome-oriented and hence more fulfilling. 
 
Therefore, video-based communication and consultation systems, as well as mobile health (mHealth) 
solutions such as body-worn sensory equipment and measuring units, are examples of such 
technologies (Agrawal et al., 2017). Mobile apps (Doherty et al., 2018), visual guidance systems (Butz 
et al., 2022), orthotic devices, and smart implants are all examples (Ledet et al., 2018). Multiple digitally 
supported treatment scenarios have been enabled as a result of these technological advancements, 
including remote consultation with general practitioners (GPs) (Almathami et al., 2020), remote 
therapeutic examination and treatment (Host et al., 2018, Seuren et al., 2020), spatially independent 
measurement of patient data and subsequent transfer to the clinic (Pantelopoulos and Bourbakis, 
2010) online scheduling for treatments (Nazia and Ekta, 2014), online information about the diseases 
and symptoms (Ahmad et al., 2006), and telemonitoring of at-risk patients (Aamodt et al., 2019). 
 
Digital technologies interact with the people who use them, as well as their routines, habits, and 
attitudes, in addition to their impact on therapies and therapeutic processes. According to research, 
incorporating technology into care delivery procedures can affect practitioner-patient relationships (van 
Woerkum, 2003). New types of partnership based on mutual trust are being called for (Donaghy et al., 
2019, Montague and Asan, 2012). Furthermore, users are increasingly required to obtain higher levels 
of technical efficacy (Compeau and Higgins, 1995) as well as health literacy in order to make successful 
and satisfied use of technology in healthcare (Adams et al., 2009, Nutbeam, 2008). Traditional care, on 
the other hand, does not require consumers to actively participate in treatments. The use of supportive 
digital technologies, on the other hand, necessitates new modes of engagement, as well as the skills 
that go with them (Hojat et al., 2010, Van Woerkum, 2003). Patients must also improve their health 
literacy, which allows them to comprehend their health problems and determine whether digital 
solutions are appropriate to address them. These developments may eventually lead to better 
relationship.  
 
As a result, there is a need to account for varied expectations, attitudes, requirements, and reservations 
when it comes to employing digital technology in healthcare by including multi-stakeholder views in 
technology design and use. To that end, numerous ethical and inclusive strategies have been developed 
and put into action with the intention of including various stakeholder perspectives on the use of digital 
technology in care while developing, testing, and putting into place innovative systems (Hendricks et 
al., 2018). According to research, the design of such technical solutions should be matched with their 
users' perceptions to make them more acceptable, attractive, and pleasurable to use (Rennick-
Egglestone et al., 2016). Given the current low rates of IT adoption in healthcare (Karsh et al., 2010), 
such efforts are a big scientific undertaking. 

The United Kingdom has one of the most advanced health-tech sectors in the world. It already has some 
of the world's leading health-tech companies bringing new innovations and advancing excellent science 
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and research base. It also has the world's largest health institution, National Health Service (the NHS). 
According to the global digital health index (GDHI) 2019 (The GDHI offers a standardized set of 
indicators to evaluate the factors that support digital health, such as governance, interoperability, 
privacy and security policies, workforce, and infrastructure. It does this by utilizing the WHO/ITU (World 
health organisation/ International telecommunication union) eHealth Strategy Toolkit and constructing 
on the task of the WHO Global Observatory for eHealth Survey.) Britain is ranked 6th in digital health 
infrastructure and if we look at the highly populated countries in the index Britain ranked first among 
major economies (Bertelsmann-Stiftung, 2021). Due to early government actions supporting system 
acceptance, the UK is a leader in the usage and in adoption of primary care electronic health records 
(EHR). However, acute hospitals have recently fallen behind thus these hospitals have been the target 
of certain recent government initiatives.  

The UK Government issued a report titled "Harnessing technology for the long-term sustainability of the 
UK's healthcare system" in August 2021 (gov.UK, 2021). The Report advocated for system-wide 
adoption of technology in the UK health system to enable transformative change that will benefit UK 
health and wellbeing while also promoting economic growth. The Report cautioned that technology 
alone cannot overcome the inequalities that lead to disparities in health outcomes, and that digital 
health tools should be accessible to all, or risk exacerbating health inequalities due to a "digital divide." 
The report highlighted how the COVID-19 pandemic has both exposed the current system's limitations 
and highlighted the ability of the NHS to respond with flexibility and agility.  

The Report also made several recommendations to the UK Government, including the establishment of 
"Demonstrators" to test the system-wide application of healthcare technologies. Even before the 
pandemic, the UK’s digital health infrastructure was one of the best in the world and was placed sixth 
in the digital health index (Bertelsmann Stiftung, 2021). 

E-Health is a critical component of Canadian health-care renewal. Canada is ranked 2nd in the GDHI 
making it an important case to learn from its growth trajectory in terms of its governance, 
interoperability, privacy and security policies, workforce, and infrastructure (Bertelsmann-Stiftung, 
2021).  The application of eHealth to Canada's healthcare system benefits citizens by enhancing 
system accessibility, quality, and efficiency. It is a crucial part of the country's effort to modernize its 
healthcare system. The Canadian government has made investments in this sector since the 1997 
Federal Budget, including federal obligations to First Ministers Agreements (September 2000 and 
2003).  

The success of the government's work depends on how strongly it is committed to working with the 
private sector. According to Health Canada (2018), eHealth spans a wide range of uses, from purely 
administrative to the delivery of health care. 

o Electronic patient administration systems, laboratory and radiology information systems, 
and telemedicine are all examples of eHealth in the hospital care context (teleconsults, 
telepathology, and teledermatology, to name a few) Examples of home care settings 
include teleconsultations and remote vital sign monitoring devices used for diabetes 
medication, asthma monitoring, and home dialysis systems. 

o In primary care, the term "eHealth" can refer to the use of computer systems by general 
practitioners and pharmacists for patient management, medical records, and electronic 
prescribing. 
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The Electronic Health Record is a critical component of all of these applications and has the 
potential to further disrupt the digital health industry by enabling the sharing of crucial 
information across care providers across medical disciplines and organizations. 

 
Australia is a big country with densely populated coastal sections and sparse people in the interior. 
Uneven distribution of the health personnel, particularly specialists, is linked to differences in general 
public access to health services and infrastructure (House, 2019). Because regional people tend to be 
lower-income, the expense of healthcare and transport becomes a major consideration. In Australia, 
video conferencing consultations between hospital-based experts and patients in regional locations, at 
home, or supported by local general practitioners or rural clinics are nearly synonymous with telehealth 
services. Australian telehealth service models aim to reduce patient travel to specialty centres by 
bringing care to patients' home or diverting patients to regional institutions that can then conduct 
remote consultations (Taylor et al., 2021). 
 
The National Broadband Network (NBN), based on an optical fiber telecommunications network, was 
proposed in 2007. In 2018, a survey was conducted of general practices/practitioners (GPs) in 
Australia, which found out that 71% of GPs were more satisfied with the application of new technologies 
in 2018 than in 2017, and 87% of GPs were completely digital and maintain no paper record, and 
(RACGP, 2018). Due to a lack of access to the patient's medical history, 14% of pathology tests are 
requested (NDHS, 2017). 
 
Since 2011, telehealth specialist consultations have been covered by the Medicare Benefits Schedule 
(MBS) in Australia (Smith et al., 2012). However, patients required to live outside of major cities 
(geographical limitations) and professional consultations were to be conducted via videoconferencing 
in order to qualify for this financing (Snoswell et al., 2020). Telehealth reimbursement was set at 150 
percent of similar in-person session MBS rebates to incentivize specialists to undertake video 
consultations, with the goal of increasing access for rural and remote patients. Concurrent patient-end 
reimbursement claims were also available for telehealth consultations, which is a minor fee paid to a 
clinician near the patient (e.g., a general practitioner (GP) or a nurse) to attend the session and provide 
support and technical assistance (Loh et al., 2013).  Resultantly, Primary care professionals could gain 
real-time access to specialist information offered to their patients during telehealth consultations, 
increasing patient care continuity (Loh et al., 2013).   
 
Despite the fact that payment incentives under MBS have been available for specialist telehealth 
consultations for over a decade, specialist telemedicine adoption has remained low in Australia. This 
changed in March 2020, when eligibility restrictions were lifted and telemedicine use skyrocketed amid 
the coronavirus disease 2019 (COVID-19) epidemic. The Australian government introduced increased 
MBS financing at the start of COVID-19, in March 2020, so that specialists (and other physicians) could 
undertake telehealth consultations. (Snoswell et al., 2020) (Department of Helath, 2021). Access to 
COVID-19 MBS telehealth financing was not geographically restricted, unlike previous grants. Specialist 
telehealth consultations are now covered under the reimbursement in MBS (Snoswell et al., 2020) 
(Department of Helath, 2021). In addition, telephone consultations as well as video consultations have 
also been included in the reimbursement in MBS (Department of Health, 2021).  This extension of 
telemedicine coverage allowed specialists to continue providing care while also minimizing the risk of 
disease transmission during COVID-19 (Hincapié et al., 2020; Smith et al., 2020; Monaghesh & 
Hajizadeh, 2020).   
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Therefore, it's crucial to determine whether COVID-19 telehealth financing resulted in an optimal 
utilization of MBS resources. Because of the significant adoption of telehealth during COVID-19, it's 
also important to look at how the transition to telehealth has impacted specialty care in Australia. To 
do so, month-by-month activity and expense statistics for MBS specialist consultations were analysed 
by de Guzman et al., 2021 from March 2019 to February 2021. Before and after the implementation of 
COVID-19 MBS telehealth funding in March 2020, MBS statistics for in-person, videoconference, and 
telephone consultations were compared.  
 
The research, looked back at MBS-funded specialist consultations in Australia from March 2019 to 
February 2021, spanning a year before and after the COVID-19 telehealth funding was implemented 
(which occurred in March 2020). Data on telehealth activity and costs was acquired from MBS data that 
was made publicly available by Services Australia (S.A., 2019). 
 

• Telehealth consultation and Patient end-services (healthcare outcomes): 
o Prior to COVID-19, professional consultations were mostly conducted in person, with only 

0.7 percentage of video consultations (as reimbursement for video consultation was there 
in MBS prior COVID-19 not for telephone) (de Guzman et al., 2021).  

o After the COVID-19 telehealth funding modifications were implemented, there was an 
immediate rise in monthly telehealth delivery. Telehealth consultations (telephone and 
videoconference) accounted for approximately 19 percent of monthly specialist 
consultations in the post-COVID-19 period.  

The difference between the pre-COVID-19 and post-COVID-19 periods in the average number of monthly 
telehealth consultations was significant (p<0.0001).  
 
Similarly, after the commencement of COVID-19, the average number of monthly in-person 
consultations declined dramatically, indicating an increase in telehealth substitution (p = 0.001) (de 
Guzman et al., 2021). In April 2020, telehealth consultations reached a high point, accounting for 36% 
of all expert consultations (de Guzman et al., 2021). 
 
After the commencement of COVID-19, there was a minor rise in patient end-services, but it was not 
significant and did not correspond to the total increase in telehealth activity (p = 0.061). 

• Specialist consultations through phone and videoconference: 
o Prior to COVID-19 only video consultations were eligible for MBS reimbursement.  
o However, After COVID-19, in the months following March 2020 & after the introduction of 

telephone reimbursement, telephone use surpassed videoconference utilization (de 
Guzman et al., 2021).  

Telephone consultations accounted for 14.6% of expert consultations in the post-COVID-19 period, 
while video consultations accounted for 2.8%. (de Guzman et al., 2021). After the commencement of 
COVID-19, an average of 421,279 telehealth consultations delivered per month, of which 326,933 were 
telephone consultations, accounting for 78% of those consultations. 
 
One of the first individualized, totally telehealth-delivered cardiac rehabilitation services in Australia is 
Medibank Heart Health at Home. Patients with a chronic illness are more likely to develop more severe 
symptoms if they get COVID-19, therefore having access to care at home is critical (Burke, 2020). During 
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the COVID-19 pandemic, The Australian (Newspaper) had also reported how Medibank, a private health 
insurer which provides health insurance through health policies to Australians (Medibank, 2021), is 
employing Cardihab's remote digital cardiac rehabilitation technology to enable more patients to 
access cardiac rehab (Burke, 2020). 
 
Only video consultations were eligible for MBS reimbursement prior to COVID-19. However, in the 
months following March 2020, after the introduction of telephone reimbursement at the start of COVID-
19, telephone use surpassed videoconference utilization (Guzman et al., 2021). Telephone 
consultations accounted for 15% of expert consultations in the post-COVID-19 period, while video 
consultations accounted for 4% (Guzman et al., 2021). After the commencement of COVID-19, 78 
percent (326,933) of the average number of telehealth consultations (421,279) delivered per month 
were telephone consultations (Guzman et al., 2021). 
 

A5. CASE STUDY ON AGRICULTURE 
Agriculture is a vital sector of the global economy, providing food and nutrition for a growing population. 
Agriculture also contributes to economic development and poverty alleviation in developing countries. 
In addition to producing food and nutrition, agriculture also plays a role in rural employment, 
environmental protection and climate change mitigation. Agriculture can help to sequester carbon in 
the soil and provide renewable energy. Agriculture is an important part of the solution to global 
challenges such as hunger, and poverty (Bacco et al., 2019; Groher et al., 2020; Risdawati et al., 2021) 
 
In recent years, the Internet has become a necessity for all businesses, including farming. A reliable 
Internet connection allows farmers to connect with their customers, manage their businesses online, 
and access a wealth of data and information. It can also help them to save time and money by 
automating tasks such as ordering supplies and tracking inventory. In addition, a robust Internet 
connection is essential for using precision agriculture tools, which can help farmers to increase yields 
and reduce inputs costs. In short, new digital technologies are helping smallholder farmers to get 
connected, which is also transforming the traditional low-tech agriculture sector to a high-tech sector 
(Nasirahmadi & Hensel, 2022; Ramin Shamshiri et al., 2018). 
 
Agriculture in most countries faces many challenges, including poor infrastructure, lack of access to 
markets, and limited resources. Further, traditional farming methods can be very labour-intensive, 
making it difficult for farmers to increase their production. New technology, however, can help 
overcome this limitation. For example, the use of smart irrigation systems can help farmers to minimise 
water usage, while GPS-based systems can help with crop mapping and yield analysis. In addition, 
mobile apps can provide farmers with real-time information about market prices and weather 
conditions. For instance, mobile applications can help farmers to access information about weather 
patterns and market prices. In addition, drone technology can be used for crop mapping and irrigation, 
while 3D printing can be used to create affordable machine parts.  
 
Technology can help address some of these challenges and accelerate development in agriculture, 
boost their agricultural outputs and to take steps towards achieving their agricultural potential. 
Farmers play a crucial role in feeding the world's population and supporting the global economy. 
However, farmers, especially smallholder farmers, often belong to the remote group (located far away 
from the modern high-tech facilities) and the vulnerable group (whose income relies on weather and 
unpredicable factors). 
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Technology has always been a key driver of agricultural development. From the invention of the plough 
to the latest Smart Farming Systems (SFS), new technologies have allowed farmers to produce more 
food with less labour. This is especially important in developing countries, where most of the population 
often depends on agriculture for their livelihoods. Not only does it provide food and livelihoods for 
millions of people, but it also contributes significantly to the economy.  
 
The agriculture industry is complicated and dynamic, necessitating sophisticated management 
systems. More optimisation and decision-making help are likely to come from digital techniques. 
Nasirahmadi et al. propose a digital twin framework to better understand the linkages between the 
physical and virtual world. In agriculture, a digital twin is a virtual depiction of a farm that has the 
potential to increase production and efficiency while reducing energy consumption and losses. In 
essence, their framework describes how the digital sphere collects, handles and steers data from the 
physical world (Nasirahmadi & Hensel, 2022). Their framework provides an introductory overview in the 
digitalisation of farming, but it lacks to capture the complexity of the topic at hand. (See Figure A2 in 
the appendix.) 
 
Shamshiri et al. (2018) go further and define digital farming as the practice of modern technologies 
such as sensors, robotics, and data analysis for shifting from manual operations to continuously 
automated processes. Their study examines some of the most recent advances in agricultural robots, 
focusing on autonomous weed management, field scouting, and harvesting. Hence, their paper 
provides one further look into the technologically possible. Operations include object recognition, job 
planning algorithms, digitisation, and sensor optimisation. The authors further describe the application 
of multi-robots, human-robot cooperation, and environment reconstruction using aerial photos and 
ground-based sensors for the production of virtual farms as potential digital farming gateways 
(Shamshiri et al., 2018). One of the emerging trends and study areas in agricultural field robotics is the 
creation of a swarm of small-size robots and drones that work together to maximise farming inputs 
and expose previously hidden or denied data. While many are still in the prototype stage, these robots 
are already capable of crop reconnaissance, pest and weed management, trimming, harvesting, and 
targeted spraying, among other tasks (Shamshiri et al., 2018). In contrast to the industrial situation, 
completely automating these applications might be quite difficult in a small holder setting. An 
agricultural robot is supposed to touch, detect, or control the crop and its surroundings in a precise 
manner in an exceedingly dynamic environment, which necessitates having the least amount of 
influence while enhancing efficiency (Shamshiri et al., 2018). 
 
Although industrial robotic platforms with high precision and speed are available, their use in agriculture 
is limited due to unstructured surroundings and unpredictable activities that offer significant hurdles, 
like seasonal changes to handling crops and variations in environmental conditions. Despite the fact 
that robots are becoming inseparable aspects of modern farms, the authors believe it is unrealistic to 
have a totally automated agricultural system in the near future in the industrial sector and even more 
for smallholder farmers (Shamshiri et al., 2018). Technology will play an increasingly important role in 
agriculture in the future (Bacco et al., 2019). Several processes, from planting to harvesting, will be 
automated as a result of greater robotisation, both terrestrial and aerial. Soil data will be freely available, 
enabling more precise pest and pesticide control, for example, by merging local data with other data 
sources such as weather and pollution data. Finally, an increase in output is projected, along with a 
reduction in the chemicals now in use, lowering soil pressure. In the next years, smart farming has the 
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potential for rapid and efficient expansion, aided by regulations that can encourage both R&D efforts 
and farmer adoption through funding. The primary roadblocks today are large-scale vertical solutions, 
a lack of digital skills, and exorbitant expenses. Bacco et al. (2019) stress that technical and non-
technical stakeholders must carefully address the key challenges to smart farming adoption today, 
including vertical solutions, low digital skills and high prices for farmers, weak communications 
infrastructures, and worries about data ownership and usage. Their research provides an overview of 
current technical and non-technical challenges they have retrieved from examining current ICT research 
projects in the EU concerned with Smart Farming.  
 
Bacco et al. surveyed the establishment of ICT solutions for farming in the European economic zone. 
Their findings suggest that on the one hand, the already established use of sensor nodes and 
heterogeneous data sources, as well as simple analytic techniques, is driving Decision Support System 
(DSS) adoption in farms; on the other hand, there is a growing need for ever-advancing technology and 
open standards to consolidate existing scenarios in an interoperable and low-cost manner, as well as 
programs to aid ICT diffusion in areas where there is a digital divide (Bacco et al., 2019).  
 
Figure A3 in the appendix summarizes the open challenges in the smart farming field. Technical 
challenges (i.e. data, network and information) are on the right hand and non-technical challenges 
(incentives, investments and innovative tools) are on the left hand.  

The need for a more holistic policy approach is determined through the complexity of the topic and the 
variations in context of applying countries. For instance, agricultural policy in Europe employs 
instruments that span the whole policy spectrum, from information dissemination to regulation and 
economic incentives. When implemented, however, they frequently fail to successfully promote 
environmental, economic, and social sustainability aspects. Their main concern lies, however, is the 
lack of indicators and tools that enable effective monitoring and enforcement (Navarro & López-Bao, 
2018; Pe'er et al., 2020). 
 
In this case study, we adopt the following two approaches: 

• Using patent analysis to explore the technological possibilities of getting farmers connected.  
• Using Ehlers et al (2021)’s framework to review policy instruments coined for promoting 

digitalisation and people connectivity in agricultural sector. Their approach is building on the 
policy cycle and focuses on hence on Agenda Setting, Framing, Formation, Implementation and 
Evaluation as shown in the following figure. 

Technological development and connectivity implementation in digital farming 
Technological possibilities - Patent analysis  
 
Figure A4 in the appendix presents the number of patent applications in the filed of digital agriculture, 
which shows a clear sharp increase after 2014. The fast development of these new digital technologies 
are changing farmers’ lives, advancing the efficiency and productivity in agricultural industry. Please 
note that there is usually a 3-year lag in filing/publishing patent data, therefore the numbers in recent 
years (e.g. 2019 and 2020) are not yet complete. Using Co-Occurrence Network of the most common 
words included in the abstract of the dataset, Figure A5 in the appendix presents the top enabling 
technologies in digital agriculture. To have a dynamic view on technological development, we classify 
the data into two groups, before 2010 and after 2010.  Interestingly we see the emergence of a new 
strong cluster around control (violet- red) that includes device and is connected over multiple links with 
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the older cluster that was already present in 2010. There are also some smaller clusters such as water-
irrigation, Humidity-temperature, and communication-wireless. 
 
The above evidence from patent analysis shows that technologies developed very fast in recent years. 
This also indicates the urgency for policy actions, considering the low digital skills and high prices for 
farmers, weak communications infrastructures, and worries about data ownership and usage. 
 

 
 

Figure A2: Schematic of digital twin concept for agriculture 
Source: Nasirahmadi and Hensel, 2022. 

 

 
Figure A3: Overview of open challenges in the smart farming field 

Source: Bacco et al., 2019. 
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Figure A4: Development of digital technologies in agriculture sector 

Source: Team’s own analysis. (Data extracted from EPO-Patstat, keyword combination: agriculture + 
digital | cloud| platform | internet | data. 

 
Digital connectivity implementation - success factors 
Policy Area 1: Input and outcome correlation – Targeting policy outcomes 
Kochetkova et al.(2022) argue that one main reason for the low rate of dairy farming digitalisation is 
that enterprise top executives lack a clear understanding of how their organisation should be 
transformed using modern information technologies. They indicate that the problem could be solved 
by creating the perspective enterprise architecture model "To Be" which relies heavily on modern digital 
technologies. The paper presents an interesting overview of technologies involved in animal handling. 
They map a model that depicts the digital enterprise of dairy production entirely to demonstrate the 
interaction of its architectural elements from strategy to infrastructure of the enterprise. New business 
opportunities, namely digital management of the dairy farm and various electronic services that provide 
real-time monitoring of dairy livestock conditions, traceability, sustainability and efficiency of 
production processes, could be derived from this, according to the authors (Kochetkova & Shiryaeva, 
2022).  
 
In most cases, policy instruments use farm inputs, techniques, and technology, as well as farm outputs, 
as proxies for intended policy outcomes at the farm level.  Inputs or outputs at higher spatial levels, 
such as catchments or landscapes, are rarely addressed (Gawith & Hodge, 2019). More suitable 
approaches include agglomeration payments (Banerjee et al., 2017) or collective landscape 
management projects (Prager, 2015). Digital integration of related data sources, as well as direct 
monitoring of outcomes, can help to develop closer input-output correlations at various levels. 
 
Digital technology makes it easier to track behaviours that policymakers want to encourage as proxy 
for ecosystem services. It allows for more direct monitoring of ecosystem service results, maybe even 
in real time, to improve the discovery of input-outcome correlations (Ehlers et al., 2021) 
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Policy Area 2: Location specificity – Spatial targeting 
In general, georeferencing allows for site-specific comparison and tracing of a variety of environmental 
impacts in order to identify hotspots and inform the implementation and evaluation of location-specific 
designs and farm solutions, as well as compliance. It also aids in the improvement of spatial targeting 
granularity from tiny to large. 

Geo-referenced tracking of agricultural inputs, technologies, practices, outputs, or results allows for 
spatial targeting via location-specific policy instrument selection and design. For the location-specific 
identification of pollution levels and ecosystem services, digital monitoring or database integration is 
becoming increasingly popular. It aids in the implementation of both old and new instruments. 
 
Policy Area 3: Intertemporal flexibility – Time-bound targeting 
Digital technologies track policy results and their drivers to permit intertemporally flexible responses. In 
Denmark, for example, digitalized analysis and modelling based on integrated databases already 
provides time-specific nitrate norms. These are adjusted on a yearly basis, depending on the impact 
(Ehlers et al., 2021). Real-time monitoring and database analytics open up new possibilities, such as 
intertemporally variable subsidy and tax levels and quota ceilings, as well as intertemporal banking of 
quotas and compliance efforts.  These can include temporally contingent ecological services and 
represent desired, intertemporally shifting outcomes. For example, intertemporally flexible techniques 
to minimize pesticide loading, pesticide resistance management, and pesticide resistance can be 
informed by digitalised monitoring throughout time (Kudsk et al., 2018). 
 
Policy Area 4: Locus of discretion – Levels of prescription 
Two main choices emerge from digitally reinforced input-outcome correlations: 1) the locus of 
discretion is with farms, who can use improved correlations to comply more confidently with 
instruments targeting outcomes, or 2) the locus of discretion is with an authority (e.g., the government 
or a food company) who uses improved correlations to approach outcomes with instruments targeting 
correlating inputs, technologies, or practices. 
 
Implementing policy instruments that force farmers to provide information to authorities for 
compliance and policy monitoring reduces farm discretion while enhancing authority discretion. 
Implementing policy instruments that require information flows from farmers to authorities for 
compliance and policy monitoring diminishes farm discretion while increasing authority discretion. The 
new Sentinel satellites, for example, improve data for monitoring current CAP payments. They have less 
discretion to engage in moral hazard by breaking regulations, evading taxes, or claiming more subsidies 
or quotas than the rules allow, because digitalisation makes monitoring more precise and strengthens 
input-output correlations(Ehlers et al., 2021). 
 
As a result, instrument designs may grow more prescriptive, limiting farmers' ability to save money and 
innovate. Farms' discretion, on the other hand, may rise as a result of a shift to instrument designs that 
directly target outcomes, as they will have greater latitude in how to achieve those results. 
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Policy Area 5: Prices versus quantities – Financial incentives or regulation 
Developments in the past 10 years towards the Industry 4.0 are significantly influencing the industry. 
The paradigm shift is fueled by various digital technologies, such as the Internet of Things, Big Data, 
and Artificial Intelligence, as well as digital practices, such as collaboration, mobility, and open 
innovation. Figure A6 in the appendix shows the growth of various e-sectors in agriculture (government 
digital services are not included. 
 
Price-based instruments such as taxes and subsidies, as well as quantity-based instruments such as 
regulatory standards and tradable quotas, benefit from the improved identification of input-output 
correlations made possible by digital technology. 
 
Quantity-based quotas and permits can be supported by similar technologies, additional databases, 
and digital trading platforms. Prices are revealed through initial allocation, auctions, and trade. They aid 
in the attainment of a complete quantity standard at the lowest possible cost. Similar impacts are 
shown when digital technology enhances the correlations between tax and subsidy levels and desired 
results (Ehlers et al., 2021). 
 
Because trading leads to changes in ownership and the total of quotas should be the overall standard, 
proper enforcement and consequently monitoring are especially important for tradable quotas. To 
assist grandfathering and eliminate information asymmetry, digital technology can draw on databases 
of farm-specific input or output. The main distinction it makes is in the tracing and monitoring of traded 
permits. This is beneficial in permit markets with a high volume of transactions. 
 
As a result, user feedback can be used to improve digital technology that supports tradable quota 
schemes. In addition, digital technology may be used to track the effects of quota allocation and trade 
on the spatial distribution of farming impacts, which might aid future policy decisions. 
 
As digital technology creates and processes information important to their application, price-based and 
quantity-based instruments are becoming less differentiated and more interconnected (Ehlers et al., 
2021). 
 
Policy Area 6: Cost distribution – allocation of policy instrument costs 
The sizes and distribution of the costs of policy instruments may be affected by digitalization. 
Government, farm, and company transaction costs, farm compliance and abatement expenses, public 
budget expenditure, and residual private and public costs resulting from farming impacts are all 
important. Digital technologies, in most cases, have multiple cost effects at the same time. 
 
The amount and distribution of transaction costs of policy instruments are affected by digitalisation. 
Even when new designs get more complex, authorities can benefit from decreasing transaction costs 
across instruments, especially when digital technologies have economies of scale and breadth. If 
technological investment costs are low enough, automatic reporting can cut transaction costs for both 
farms and authorities. For tradable quotas and subsidies, digital allocation, monitoring, and tracking 
systems can help farms save money, especially when transactions are frequent (Ehlers et al., 2021). 
 
Other costs may be significantly impacted by digitalization. Taxes, restrictions, and tradable quotas 
that are location and time-specific mean that not all farmers share the costs of compliance and 
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abatement, resulting in a reduction in private costs overall. Instead of broadcasting subsidies, 
digitalised targeting saves money for the government, and digital sorting systems allow for more 
targeted allocation of subsidies to make the best use of public funds. Payment providers can collect 
data on farms and local ecosystems via online interfaces and database integration, allowing them to 
recommend only the actions that are most beneficial or match a farm's preferences. 
 
These technologies can also help farms save money on search and application. Finally, farms can use 
digital monitoring to enable new outcome-based designs, allowing them to deploy measures that 
reduce the cost of respective compliance or abatement across instruments (Ehlers et al., 2021). 
 
In addition, farms have more access to information. Lower information prices and access to new data 
and analytics can help cut the cost of fulfilling policy and private objectives. Cost distribution, on the 
other hand, is dependent on whether these systems are made available to the public, are open source, 
or are based on private business models. 
 
Policy Area 7: Degree of participation – Levels of involvement 
The extent to which farms participate in digitalized policies can be influenced by a variety of factors. 
Impact hotspots can be identified through digital database scanning and georeferencing, as well as 
specific places, farms, upstream and downstream firms that can be targeted with a policy instrument. 
Benefits of digital technologies for farm management, such as reduced private transaction costs or 
actionable input-outcome correlations from field to landscape level, are among the incentives to 
engage. Increased transparency in farm operations, on the other hand, may act as a disincentive. 
Digitalisation can reduce the cost of searching for and applying for subsidies, as well as make subsidy 
targeting and customization easier. This has the potential to either limit or enhance participation. 
Respective digitisation may result in greater transaction costs, particularly for farms with limited 
digitalization capabilities and competencies (Ehlers et al., 2021). 
 
Co-creation and co-design of digital technology have the potential to overcome barriers to their use in 
farming. Regional disparities, a lack of data integration choices, a poor reflection of intended outputs, 
a lack of business practice adaption, or insufficient digital content production are some of these 
impediments (Ayre et al., 2019). Where participation is voluntary, co-creation and co-design may 
encourage farms to join. Furthermore, digital technologies such as social media and cloud computing 
can aid in the co-creation and co-design of digitalized technology for the implementation of agricultural 
policy instruments. However, engagement at this stage could only rise if the digital technologies' 
predefined goals match the goals of the farmers. Access to georeferenced inputs and results, as well 
as their landscape-level connections, is one of these technologies. They could lower coordination costs 
and encourage involvement in project-based instrument designs such as agglomeration payments 
(Banerjee et al., 2017) or landscape-level management collaboratives (Prager, 2015). Due to 
technologically enabled involvement, farm costs may fall and policy instrument efficiency may 
increase. 
 
Policy Area 8: Data domains – Data ownership and transparency 
Data creation and usage comes in turn with data protection, and the question if farmers would be willing 
to share their data. With a qualitative approach, Carolan (2022) has conducted a sequence of interviews 
with various stakeholders and found that farmers typically do not mind their machines connected to a 
cloud service. However, when farmers participate in digital agricultural policy instruments, more of their 
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data is likely to end up in public or government hands. Due to the documentation of compliance and 
policy monitoring and evaluation, farm transparency improves. If they can't control data availability, 
data consuming domains' discretion usually rises while data supplying domains' falls (Ehlers et al., 
2021). Modelling policy outcomes, for example, moves data domains to modellers. Authorities can 
already link farming databases, such as the IACS, to environmental databases to investigate the legality 
of land management practices if data privacy standards allow it. 
 
Policy instruments that focus on information provision, such as existing rules requiring the use of 
computerized animal movement databases, shift data into government domains and potentially into 
public and other private domains, such as food industries. Similarly, open-source data and tools that 
assist authorities and farms in making decisions indicate shifts in data domains. As a result, the 
transparency and accountability of those involved shifts. When farms use software or public monitoring 
services, they gain access to government, public, and private data domains. As a result, digitization of 
policy instruments can result in multi-directional data domain changes. 
 
Policy Area 9: Information governance – Targeting information provision 
In recent years, there has been a trend toward platformification in business models. Similar to the well-
known platform examples such as Uber and Airbnb, new platforms are also emerging in agricultural 
sector. Platforms offer a variety of services that include digital advisory, agri-digital financial services, 
digital procurement, e-commerce, smart farming analytics or any combination thereof. The bundling of 
services allows platform providers to offer services, that they not necessarily create themselves but 
buy in from other firms, to then offer a selection of services in a one-stop-shop. For farmers this could 
mean easy access to a variety of services on the one hand. On the other hand, it creates dependencies, 
if systems are closed to be usable by single platform providers, this makes it harder to use offerings of 
other providers.  
 
Information measures are frequently used in conjunction with agricultural policy tools, such as to 
inform about policy. They can also be separate techniques supplied through instruments that focus on 
information delivery. Regulations requiring the private sharing of information via food labels or public 
disclosure, as well as government-funded research, education, advising, and moral suasion efforts, are 
among them (Ehlers et al., 2021). The cost of disseminating information can be reduced using digital 
technologies. As a result, rather than meddling directly in farm operations and markets, a government 
can employ mechanisms to control or incentivize information availability and use. This indicates that 
the government relinquishes some control as data domains become more open and transparent. 
 
For example, online data and planning software can both support policy and encourage farms towards 
specific subsidies contracts (Kuhfuss et al., 2016). Furthermore, digital extension and advisory services 
can employ a variety of channels to offer information to farms and allow interactive discussion, with 
the goal of reaching a larger number of farms with greater efficiency. 
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Figure A5: Country specialization field in digital agriculture 
Source: Team’s own analysis. (Data extracted from EPO-Patstat). 

 

A5a: before 2010 A5b: after 2010 
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Figure A6: Number of active digital agriculture services by use case 

Source: Phatty-Jobe (2020). 
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A7. QUESTIONNAIRE 
 

QUESTIONNAIRE for G20 WGs/WEs 
 

As a key utility of the 21st century, digital connectivity is embedded in every aspect of life and driving many 
aspects of smart and future living. Additionally, the Covid-19 pandemic added new parameters to the 
required digital connectivity, including remote and distributed networks, new modes of online business, 
increasing digital services and applications and need for online safety and security. 
In order to enrich the basis for discussion from the perspective of G20 Working Group (WG)/Engagement 
Groups (EG), to better understand the current dynamics of society and digital connectivity, as well as to 
support the development of the extended concept and shared understanding of digital-people 
connectivity, the Presidency and ITU have provided the questionnaire below. We seek Chairs of each 
WG/EG to share with us its group’s opinion on the issues we shared below, which consolidation of 
responses or opinions from its respective members are subject to Chairs’ discretion.   
Kindly complete the questionnaire by [13 May]. Please note that we only accept the survey responses 
filled using the e-survey link.  
For further information, please contact Mr. Puji Pujiono [Puji.pujiono@itu.int], and DEWG Secretariat 
<dewg.policy@g20-indonesia.id>. 
Information of the respondent: 
1. Name:  
2. Working Groups/Engagement Groups:  
3. Email:  
Note: ITU abides by the United Nations Principles on Personal Data Protection and Privacy Principles 
in the processing of the personnel data collected via the survey questionnaire. 
For further information: https://unsceb.org/personal-data-protection-and-privacy-principles 
 
Questionnaire:  

1. In your opinion, what are the important components of human-centered digital connectivity30 
which supports faster COVID-19 recovery and achievement of inclusive and sustainable 
development? 

2. Which work of the previous G20 presidencies from your working group/engagement group do 
you think is relevant to the development of human-centered digital connectivity (or digital-
people connectivity) in your country?  

3. Please provide examples if any, of support of your working group/engagement group to 
countries or its members to formulate or implement policies on human-centered digital 
connectivity.  

4. Do the above mentioned policies have a focus on promoting entrepreneurship? 
(Yes/No/Maybe) 

 
30 Human-centered digital connectivity can be defined as a combination of access, by ensuring the availability of affordable connectivity 
and devices; readiness, by building digital literacy and skills; and applications, by enabling individuals to receive the benefits of basic human 
services, like education, health care, and economic development (United Nations, 2021, Human-centered connectivity at the United 
Nations:  High-Level Thematic Debate on Connectivity and Digital Cooperation). 
i https://www.bristol.ac.uk/media-library/sites/cabot-institute-2018/documents/uk-cities-voluntary-local-review-handbook.pdf 
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5. If yes, what are the specific objectives and components of those policies?  

6. In which way do the above mentioned policies address the special needs for vulnerable 
groups, including children?  

7. Aside from policies to increase digital connectivity, what other policies and processes eg. for 
digital infrastructure development, are needed to achieve sustainable economic recovery from 
the COVID-19 pandemic?   

8. What are the necessary measures in digital infrastructure development to realize the potential 
of digital connectivity as an enabler for faster COVID-19 recovery? 

9. What are the necessary measures in digital infrastructure development to realize the potential 
of digital connectivity as an enabler for the achievement of the SDGs? 

10. What are the necessary measures in digital infrastructure development to realize the potential 
of digital connectivity as an enabler for digital transformation? 

11. What are the necessary measures to realize the potential of digital connectivity to achieve fair 
level field among relevant stakeholders in your working group/engagement group?  

12. What are the necessary measures to realize the potential of digital connectivity to optimize the 
use of Internet contents and data among relevant stakeholders in your working 
group/engagement group? 
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No. Working Groups/Engagement Groups 
Tourism Working Group 

1 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 

We believe that digital literacy is the foundation to transform human interactions and connections, it will change the way connectivity affects 
humankind in the long run. However digital literacy can only be achieved through training and capacity building which mostly will be handled by 
respective countries.   Furthermore, to support faster COVID-19 Recovery, the main issues that the G20 countries should address is how cross-
border big data access can be beneficial to enhance the global economic recovery.  Tourism Sector issues, such as Vaccine Certificate Mutual 
Recognition, Online Cross Border Regulations Dissemination, and Seamless and Safe travel will be crucial to kick-start the tourism sector recovery. 
These issues require digital solutions and big data which can be safely accessed cross-border.    The ultimate goal is that we have one powerful 
integrated app such as Indonesian “Peduli Lindungi” which can be accessed across the globe and approved by other countries as a safe travel 
companion for travelers. 
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
The current Tourism Working Group work “G20 Bali Guidelines  Strengthening Communities and MSME as Tourism Transformation Agents – A 
People Centered Recovery” raises the importance of Innovation, Digitalization, and the Creative Economy as one of the pillars to transform the 
tourism sector for a better recovery. Digitalization can increase the competitiveness of Tourism MSME and Local People and also advance 
seamless travel.   The previous Tourism Working Group “G20 Rome Guidelines for the future of tourism (2021)”  the sixth pillars express “Digital 
transition: Enabling all tourism stakeholders to benefit fully from digital opportunities”. The guideline provides how digitalization can impact the 
tourism sector and what benefit can be achieved from the process.     The Kingdom of Saudi Arabia Presidency mentions digital literacy and 
digitalization as a crucial part of the outcome document “AL Ula Framework for Inclusive Community Development (2020)” and “Safe and Seamless 
Travel and Improved Traveler Experience (2020)” 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
The Ministry of Tourism and Creative Economy of Republic of Indonesia, in close coordination with United Nations World Tourism Organization 
(UNWTO), G20 Member Countries, Guest Countries, and International Organizations, are currently formulating the G20 Bali Guidelines. The 
Guidelines serve the purpose of supporting the international communities, especially G20 Member Countries, to implement policies on human-
centered digital connectivity.   The guidelines cover 5 pillars of action that are priorities for recovery and resilience of the tourism sector. One of the 
pillar, Pillar 2, Innovation, Digitalization, and Creative Economy, specifically address the issues related to human-centered digital connectivity,   One 
of the most important aspects of the guidelines lies in the “Call for Action” sub-chapter. This sub chapter specifically mentions the policies that can 
be implemented together by the G20 member countries and international community as a whole. The discussion is still ongoing and we expect that 
there are more than 3 actions in sub-chapter Call for Action that will be written on Pillar 2 of the Guidelines. 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
Yes 
 
If yes, what are the specific objectives or components of those policies?  
There are three concrete actions or policy recommendations that are proposed and encouraged in the G20 Bali Guidelines under Pillar 2. However, 
these actions are still under discussion by the G20 Tourism Working Group. The first policy recommendation is the creation of a public app for 
travelers on travel requirements. This policy’s objective is to enhance traveler’s confidence and promote seamless travel.    The second policy 
recommendation is the funding from G20 for Skilling MSMEs. The funding is aimed to support programs that are in line with UNWTO Digital 
Futures, or a program by UNWTO that seeks to accelerate economic recovery of the tourism sector by utilizing digital technologies to create jobs 
and enhance future resilience. The third policy recommendation is the creation of a network of living museums. It aims to build a Cultural and 
Creative Industries (CCI) ecosystem within the context of experience tourism. The network is expected to give added value to (in)tangible 
commodities, find strategies in developing Intellectual Property, benefit from the digital and communication technology, and conduct research and 
development. 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
In the Tourism Working Group we highlight the importance of women and youth empowerment as one of the 5 pillars in the G20 Bali Guidelines. 
Under this specific pillar for women and youth empowerment the Working Group is focused on the actions necessary to empower and promote the 
role of women and youth in local communities as policy or business champions, entrepreneurs and innovators.    We realize that women and 
young workers, which are considered as vulnerable groups in tourism, are among the most affected by the pandemic, therefore they need more 
targeted support. During our discussions in the TWG there is a need to intensify the efforts to empower women workers and entrepreneurs 
including by facilitating women to women mentoring, support for childcare in tourism workplace, and provide wider opportunity for women in 
leadership positions in tourism business. There is also the need to extend digital skills training opportunities for youth workers and entrepreneurs. 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic?   
The main problem in digitalization is ensuring equal access to digital infrastructure and devices, as well as demonstrating how digitalization can 
genuinely connect all possible resources for the benefit of users, rather than acting as a divider or creating gaps. The digital divide is widening due 
to unequal access to digital infrastructure and devices, as well as a lack of skills. This is especially true in tourism, where MSMEs account for more 
than 90% of all firms in numerous countries. In the context of tourism, digital transformation is critical not only for enhancing MSMEs' and 
communities' competitiveness, but also for advancing seamless travel. There is also a need to enable travel in the context of COVID-19, where the 
usage and mutual acceptance of digital certificates, as well as clear communication of travel criteria, have been critical in restoring safe mobility, 
alleviating travel limitations, and instilling confidence in travelers. 
 
 
 What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
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Digital infrastructure needs to be developed to promote inter-connectivity. Inter-connectivity means faster dissemination of information which 
supports cross-border activities, health requirement verification process, and digital contactless payment. High speed of data processing through 
inter-connectivity is needed due to the fact that the current post-covid pandemic urges people to constantly look at travel requirements from 
reliable, competent & comprehensive sources. Fintech is needed more than ever, due to the fact that digital payment reduces physical contact and 
it also improves hygiene. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
Digital infrastructure can be positioned to promote the awareness of SDGs by creating SDGs promotion on media, television, and any other digital 
channels by giving information that a country is able to achieve its SDGs in a period of time. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
Digital Connectivity as an enabler for digital transformation could be done through several measures. One of them is by creating a set of networks 
between like-minded communities. The communication that once was void, will eventually be filled with creativity and collaboration. Then, the 
second measure is by providing equal access to communities across Indonesia. The communication can be supported by the government by 
providing sufficient digital infrastructure in all areas in Indonesia, including but not limited to remote areas, island. Once the communication is 
established between communities, the digital transformation will be automatically started little by little. The equal access will eventually increase 
the capacity of the community and the MSMEs to kickstart even more rigorous digital transformation. 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/engagement group? 
By focusing on how to create the infrastructure and design skill set necessary for digitalization, and linking urban and rural territories are necessary 
to realize the potential of digital connectivity. To enhance access to  digital connectivity, we reinforce public/private collaboration and attract new 
investments. Digital and technology adaptation, particularly for MSMEs, through training and skill development, as well as innovation in products 
and services are necessary to achieve a level playing field among tourism stakeholders. 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/engagement group? 
Create data and market intelligence systems and teach MSMEs and communities how to use them. Governments can build market intelligence 
tools to assist businesses and destinations, as well as mentoring programs to help them stay up with shifting demand patterns and trends.    
Promote partnerships with global technology companies to accelerate digital transformation, innovation and sustainable solutions for SMEs and 
start-ups in the tourism sector. 
 

No. Working Groups/Engagement Groups 
Employment Working Group 

2 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 
The important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and achievement of inclusive and 
sustainable development are:  

1) Access to and readiness of the inclusive labour market and affirmative decent job for all;  
2) Access to Human Capacity Development for Sustainable Growth and Productivity Improvement;  
3) Access to and readiness of labour protection for all workers in all sectors. 

 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
The relevant works of the previous G20 presidencies of Employment Working Group are:  

1) Socal protection systems in a changing world of work;  
2) Working patterns, business organisation and production process in the Digitalisation Era. 

 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
Support of the employment working group to countries or its members to formulate or implement policies on human-centered digital connectivity:  
• Explore policy options to expand and make contributory systems accessible, strengthen social protection floors and make social protection 

adequate, inclusive, sustainable, effective and accessible to all, in line with ILO Recommendation 202;  
• Set of actionable policy principles to ensure access to social protection for all in a changing world of work to make the principle of “a social 

protection for all” a concrete and achievable goal;   
• Shape a human-centred, inclusive, fair and sustainable future of work; 
• Expand decent flexible work arrangements for a better work-life balance, while addressing poor working conditions, inadequate social 

protection, restrictions to social dialogue and collective bargaining and respect for workers’ rights;  
• Set of guiding principles for the regulation of remote working and platform work, as appropriate to our national circumstances and to be 

developed in cooperation with Social Partners. 
 

Do the above mentioned policies have a focus on promoting entrepreneurship? 
Yes 
 
If yes, what are the specific objectives or components of those policies?  
Supporting the role of the private sector as a principal source of economic growth and job creation by promoting an enabling environment for 
entrepreneurship and sustainable enterprises, in particular micro, small and medium-sized enterprises, as well as cooperatives and the social and 
solidarity economy, in order to generate decent work, productive employment and improved living standards for all. 
 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
• Promote the G20 Youth Roadmap 2025 to improve the labor market prospects of young people;  
• Promote access to adequate social protection for all and to ensure decent working conditions along global supply chains. 
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Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic?   
Building on an inclusive and integrated labour market information system which is accessible for all, particularly for vulnerable and disadvantages 
groups, e.g. the Ministry of Manpower remains committed its efforts to strengthen labour market information system by developing SISNAKER 
(Sistem Informasi Ketenagakerjaan) across Indonesia. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
Digital infrastructure development will support workforce to access:  

1. Human capacity development by involving communities in conducting vocational training based on potential sector and market needs;  
2. Strengthen entrepreneurship and promoting MSMEs as enabler job creation in the recovery era;  
3. Social and solidarity economy, such as entrepreneurship and cooperative, active engagement with social partners (employers and workers 

organization). 
 

What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
Developing an information system and employment services as the largest employment digital ecosystem in Indonesia to accelerate the 
achievement of number 8 agenda of SDGs, which is “Promote sustained, inclusive and sustainable economic growth, full and productive 
employment and decent work for all”. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
An inclusive and integrated Labour Market Information System is one of efforts to realize the potential of digital connectivity as an enabler for 
digital transformation. 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
Strengthening cooperation with relevant stakeholders in local and international level to boost the utilization of digital things in order to create more 
opportunity access to the labour market. 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/engagement group? 
• Integrating system to share data and information with relevant stakeholders in order to enrich employment database in local level;   
• Strengthening digital literacy among relevant stakeholders 

 
No. Working Groups/Engagement Groups 

Agriculture Working Group 
3 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 

achievement of inclusive and sustainable development? 
 
[1]... 
The responsible accessibility of digital technology through all people 
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
Agriculture Digital Transformation including Digital Tracebility 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
Building Digital Agriculture Ecosystem, Agriculture War Room 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
Yes 
 
If yes, what are the specific objectives or components of those policies?  
to encourage young / millennials to engage in agricultural sector (Agri-Preneurial Through Digital Agriculture) 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
we include women and young 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
Digital Ecosystem, Hackathon (competition), security 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
- 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
- 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
Building Agriculture War Room and National Command for Farmers Extention (Konstra Tani) in each Sub District 
 



 

66 
 

Stocktaking on the Extended Concept and Shared 
Understanding of Digital Connectivity 
Priority Issue 1 - Connectivity and Post-COVID-19 
Recovery 
 

What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
Increase National Backbone - Secured Data Server 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working groups/engagement group? 
Road Map for PPP Collaboration, Partnership amongst farmers including with start up / agri-tech companies 
 

No. Working Groups/Engagement Groups 
Supreme Audit Institutions (SAI) 20 

4 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 
Accessibility is the important component to ensure No One Left Behind. The availability of connectivity and device does not make the people 
excluded in getting into the services.    
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
Woman20, Labor 20 and Youth20 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
Audit Reports issued by members of SAI20 related to the digital divide or inclusiveness in managing the digital transformation. 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
Maybe 
 
If yes, what are the specific objectives or components of those policies?  
- 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
SAI20 urge Governments to take into account the importance of inclusiveness in engaging all stakeholders 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
It is about the digital security by addressing the issue of the cybersecurity. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
Building the Big Data through an integrated and coherence policies by engaging multi-stakeholder to ensure No One Left Behind 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
Establishing the interrelated and aligned between the data framework needed to support the SDG achievement 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
Addressing the level of the readiness of the potential user i 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
- 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/ engagement group? 
- 
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No. Working Groups/Engagement Groups 
Education, Digitalization, and Civic Space Working Group 

5 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 

1. raising the bar from 'basic access' to 'meaningful connectivity'. meaningful connectivity provides a framework for differentiating levels of 
internet access so that decision makers are better able to enact policy that helps people connect to an internet that is useful and empowering 
to improve socio-economic situations.  

2. address the gender digital divide in meaningful connectivity  
3. disproportionate limitation to meaningful connectivity should be prohibited (e.g. internet shutdowns) 

 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
- 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
- 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
No 
 
If yes, what are the specific objectives or components of those policies?  
- 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
- 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
The role of Universal Service Obligation (USO) policies to build digital infrastructure is crucial. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
Ensure that the development of digital infrastructure really tackles the most pressing problems in each country. A4AI and ESCAP (2021) found that 
the Palapa Ring Program in Indonesia have not significantly improved Indonesia's position in GSMA Mobile Connectivity index, in comparison with 
other middle income countries. For this reason, the governance of USO programs should be conducted in an inclusive manner, involving meaningful 
participation of the affected communities, transparent, and centered on the needs of people. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
Ensure that the development of digital infrastructure really tackles the most pressing problems in each country. A4AI and ESCAP (2021) found that 
the Palapa Ring Program in Indonesia have not significantly improved Indonesia's position in GSMA Mobile Connectivity index, in comparison with 
other middle income countries. For this reason, the governance of USO programs should be conducted in an inclusive manner, involving meaningful 
participation of the affected communities, transparent, and centered on the needs of people. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
Ensure that the development of digital infrastructure really tackles the most pressing problems in each country. A4AI and ESCAP (2021) found that 
the Palapa Ring Program in Indonesia have not significantly improved Indonesia's position in GSMA Mobile Connectivity index, in comparison with 
other middle income countries. For this reason, the governance of USO programs should be conducted in an inclusive manner, involving meaningful 
participation of the affected communities, transparent, and centered on the needs of people. 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
- 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/engagement group? 
more advance digital literacy programs which also includes financial literacy, and other soft skills pertinent to the use of internet contents and data 
for value creation. 
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No. Working Groups/Engagement Groups 

Education Working Group 

6 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 
All of the three components (i.e. access, readiness, and applications) are equally important. 
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
The Italian G20 Presidency in 2021 published the G20 Final Report on Blended Education and Educational Poverty. It captures how the COVID-19 
pandemic provided an opportunity to rethink the role of digital technology as well as to accelerate it use. 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
The G20 Education Report 2022 that currently in the process presents and discuss promising practices shared by G20 countries, including on how 
they leverage the use of digital technology. We are hoping that this report can inspire countries, beyond the G20, to consider digital technology as 
part of their education transformation. 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
No 
 
If yes, what are the specific objectives or components of those policies?  
No 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
No 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
The provision of the the digital infrastructure that target persistent gaps. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
It must be developed/done in a collaborative manner, across sectors. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
It must be inclusive, targeting the most vulnerable groups. 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
It must target individual levels and involve those individuals in the further development. 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
Improving digital infrastructure and its accessibility (e.g. providing open source and contents). 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/ engagement group? 
It must consider digital literacy and ensure safe and secure digital environment. 
 

No. Working Groups/Engagement Groups 
Digital Economy Working Group (DEWG) - Indonesia 

7 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 
One of the most fundamental components of people-centered digital connectivity lies in having the digital connectivity development revolves on the 
human aspect. This is further facilitated with the availability of digital infrastructure, both access and connectivity, the readiness of human 
resources to productively use the digital connectivity.   
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
Various work has been done by the Digital Economy Task Force (DETF), as a predecessor of Digital Economy Working Group (DEWG), to promote 
the development of people-centered digital connectivity, which comprises of:  
• A Roadmap for Digitalisation: Policies for a Digital Future (G20 Germany Presidency), which encompasses various elements of digital 

transformations that should be further developed to accelerate digital transformation, such as expanding digital infrastructure, improving 
worldwide access, adoption, and effective use of digital technologies for all, and supporting MSMEs in reaping the benefits of digitalisation 
and addressing the challenges.  

• Policy Recommendations for Accelerating Digital Infrastructure for Development (G20 Argentine Presidency)  which was purposed to 
encourage further action to improve the design, implementation and evaluation of public policies for accelerating the deployment of digital 
infrastructure and extending coverage to communities and individuals in vulnerable situations.  

• G20 Toolkit for Measuring Digital Economy (G20 Argentine Presidency), which was formulated as a way for G20 members to be able to assess 
possible measurement approaches that support evidence-based policymaking, identifies the underlying issues and challenges that could be 
addressed by public policies, and serves as a potential guide for countries to implement standardized measurement activities, specifically in 
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the areas of infrastructure, society empowerment, innovation, and technology adoption as well as accelerating the creation of jobs and 
economic growth.   

• Recognition of the notion of a Human-Centered Future Society which is being promoted as Society 5.0 promoted by the Japanese government 
to achieve an advanced society, which realizes economic growth and solves social challenges, by advancing toward Sustainable Development 
Goals (SDGs) through the increasing convergence of the physical world and the virtual world.  Additionally, G20 AI Principles also discussed 
the importance of human-centered values and fairness as part of responsible stewardship of trustworthy AI (G20 Japanese Presidency 

• Examples of National Policies to Advance the G20 AI Principles and G20 Smart Mobility Practices (G20 Saudi Arabian Presidency) highlight 
the importance of human-centered values in the development of both trustworthy AI, and Smart Mobilities practices in the domestic policy.  

• Leveraging Trustworthy Artificial Intelligence for MSMEs’ Inclusiveness and Start-ups’ Promotion (G20 Italian Presidency), which focuses on 
providing MSMEs with the necessary strategic resources and capabilities to develop and adopt innovation, including AI, to boost and 
strengthen their business models and ecosystem. 
 

Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
Please refer to response No. 6. The outcome of DETF’s shared in our response in No. 6 assists as a reference for members to advance existing 
policies and implementation of human-centered digital connectivity. 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
Yes 
 
If yes, what are the specific objectives or components of those policies?  
Referring to the deliverable of Leveraging Trustworthy Artificial Intelligence for MSMEs’ Inclusiveness and Start-ups’ Promotion (G20 Italian 
Presidency) supporting the use of AI implementing human-centric values in entrepreneurship activities. The goal is to prepare a digital ecosystem 
in order to encourage economic growth in a community-based digital economy, specifically through enabling the development of a human-centric 
digital ecosystem. 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
The above mentioned policies are beneficial for all groups, including people in vulnerable conditions. This is considering the discussion on 
connectivity focuses on the agenda of enabling an affordable, accessible, and high-quality connectivity. 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
1. Data protection, digital literacy, and inclusive access for all actors in the digital ecosystem. 
2. Improving online entrepreneurship support services as well as service capital for MSMEs 

 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
The measures required in the development of digital infrastructure are: Policy and regulatory support; Developing Human Resources; Building 
enabling infrastructure and technology; Accelerate budgeting and incentives; and Growing digital ecosystem 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
Many prolific works are done in the previous presidencies on the agenda of infrastructure development to realize potential digital connectivity as an 
enabler for the achievement of the SDGs, such works are as follows: 

• Improvement on worldwide access, adoption, and effective use of digital technologies for all, along with expanding digital infrastructure, 
and other measures as indicated under A Roadmap for Digitalisation: Policies for a Digital Future (G20 Germany Presidency)  

• Several measures as indicated in the G20 Measurement of Digital Economy (G20 Argentine Presidency 
• Promote a comprehensive, high-quality data infrastructure and collection tools for measuring the use and impacts of digital technologies at 

the individual and business level, including collecting data on key characteristics such as sex, age, skills, education, region, as well as 
business size, sector, and location.  

• Work towards improving the measurement of the digital economy in existing macroeconomic frameworks.  
• Foster more fluid communication and cooperation between international organizations and G20 countries to share national initiatives and 

best practices, as well as improve comparability of indicators and reduce differences in coverage and timeliness of the data, with greater 
emphasis on capacity building in developing countries where resources, both monetary and human, are scarce.  

• Encourage interactions among government, business, and other actors of civil society to strengthen the evidence base and complement 
official statistics, improving the design of frameworks that facilitate and allow better use of data in business-to-business (B2B), business-to-
government (B2G) contexts, and government-to-businesses (G2B) contexts.  

• Enable the collaboration between the public and private sectors to plan and implement business surveys about innovation and the uptake of 
new digital technologies, including joint efforts to identify and anticipate the demand for skills and competencies.  

• Encourage development partners, in collaboration with international organizations, to assist less developed countries in the collection of 
relevant statistics needed to enable evidence-based policy making in this area.  

• Promote the use of interoperable tools and data formats that facilitate access to and sharing of public and private sector data in an effort to 
drive innovation, and make government activities more open and transparent. 
 

What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
The necessary measures to realize the potential of digital connectivity for digital transformation share similar approaches with measures to realize 
the potential of digital connectivity as an enabler for the achievement of the SDGs. Our response in number 13 also applies here. 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
The necessary measures to realize the potential of digital connectivity to enhance access and achieve a level playing field shares similar 
approaches with measures to realize the potential of digital connectivity as an enabler for the achievement of the SDGs. Our response in number 13 
also applies here. 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/ engagement group? 
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The necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value creation 
share similar approaches with measures to realize the potential of digital connectivity as an enabler for the achievement of the SDGs. Our response 
in number 13 also applies here. 
 

No. Working Groups/Engagement Groups 
Labor 20 

8 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 
Equal access with affordable cost to all people, not only for urban people. The benefit of digital to enhance people knowledge and a tool to get 
income and 
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
Faster dissemination information, long distance training and advocacy.. 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
Digital connectivity are often to use in order to inform and to guide worker  to get government subsidies and to advocates members that unable to 
get access 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
Maybe 
 
If yes, what are the specific objectives or components of those policies?  
None 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
We try to reached out the Person with disability to get similar rights with other regular workers. For the children we are making sure that the 
member being coveraged by social security of health and employment 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
Most common communication that we were using are: use cellular phone, social media communication and what’s apps group. The committee set 
up their own communication with members suitable to their own 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
Clear guidance of policy, friendly user, and quick access 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
Cheap and fast connection to all over the country 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
The people should have equal access and affordable to the same digital access. 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
Provide the equity access and affordable to the same digital access. 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/ engagement group? 
Safety of data and ability government to screening unnecessary information spread out to the people   
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No. Working Groups/Engagement Groups 
EDCS-WG C20 

9 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 
One of the success factors in handling COVID-19 is adherence to health protocols and achieving complete vaccination targets. To achieve these 
two things, the rise of hoaxes is something that can be a concrete obstacle. People no longer obey health protocols or are lazy / afraid to be 
vaccinated. For this reason, the important role of digital transformation in handling COVID-19, is not only about DNA (device, network / 
infrastructure and application), but also digital literacy so that people can sort and choose information (critical thinking). 
 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 
Education, Digitalization and Civic Space Working Group (EDCSWG), C20 
 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 
ELSAM, CommonRoom and ICT Watch, all three of which are also part of the Sub-WG Digitalization at EDCSWG, have initiated a preliminary meeting 
with DEWG Indonesia on March 25, 2022. In the meeting attended by the Chair and Alternate Chair DEWG, the Civil Society Position Paper on the 
Three Challenges of Indonesia's Digital Transformation was handed over. In essence, the position paper is in the form of policy advice and also 
examples of concrete implementation of human-centered digital connectivity, especially from the aspect of community-based Internet 
infrastructure development, digital literacy and data flow across national borders (personal data protection). The position papers were also 
completed jointly by about 50 civil society organizations in Indonesia through a number of FGDs in Jakarta, Jogjakarta and Makassar. The 
document can be downloaded at http://s.id/digitalkita . 
 
Do the above mentioned policies have a focus on promoting entrepreneurship? 
Yes 
 
If yes, what are the specific objectives or components of those policies?  
The increase in the digital economy should be in line with the increased capacity of the human resources as they are the frontline and active driver 
in the e-commerce sector. This requires the support of a comprehensive ecosystem, such as an easily accessible market, adequate ICT 
infrastructure, regulatory framework, licensing, and other enabling components. Ideally, the use of ICT should be developed by prioritizing inclusion 
and equity principles. In relation to the development principles of the Sustainable Development Goals (SDGs), the principles of justice and inclusion 
also refer to the state's obligation to ensure that none of its citizens are left behind, forgotten, or marginalized from efforts to obtain their rights. In 
the issue of eradicating the digital divide, the efforts made are always linked to the latest innovations and technologies. However, providing even 
distribution shouldn’t be taken in a literal manner. It is unwise to consider that each area has the same characteristics, access, and challenges.   For 
this reason, collaborative initiatives to empower and develop community potential is necessary, especially for  Community-Based Internet 
Infrastructure Development. Of course this is closely related to entrepreneurial / entrepreneurship capacity and ability. 
 
In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
Meaningful Connectivity It must also be interpreted as a connection that is useful and answer the challenges faced by its users, as well as ensure 
protection for its users, regardless of age (elderly or children), gender (women and other vulnerable genders), and people with disabilities. 
Therefore, it would be better if this position paper could also provide practical examples or more good practices in the field from the policy 
recommendations provided, so that these recommendations can be fully understood by the government and not mistranslated. Parents and 
Children Talking about the digital literacy gap between parents and children is important, especially when it is associated with child protection 
issue. For example, related to the age of consent, of which underage’s consent must be represented by the parent or guardian. This becomes 
complex, when the parents/guardians don’t have adequate knowledge, and representing consent to their children instead could increase the risk of 
violence against children in the digital space. Child Data Protection One of the other emerging data flow issues is related to the protection of 
children's data. Of the 48 legislations concerning children in Indonesia, nothing is related to the processing of children's personal data, not even in 
the Child Protection Law and the National Education System Law. The current draft of Personal Data Protection Law in Indonesia has categorized 
children's data as sensitive data that requires explicit consent from the data subject, but the problem is that children as data subjects cannot give 
explicit consent. In the European Union, the General Data Protection Regulation provides restrictions on data processing for children under the age 
of 13 years old, requiring the consent of their parents/guardians, but for those aged 13 and over it is not necessary. The Indonesia’s Personal Data 
Protection law needs to add specifications for processing child data and a clause on child protection (the protection of minors). 
 
Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 
To overcome the challenges of the digital divide, efforts not only focus on universal access in all regions, but also meaningful access which is 
achieved with a humanist approach. Technology utilization policies are not only made based on the assumption of needs and users, but also must 
understand the chain of needs, motivations, and barriers at the local level. Society as a subject, needs to be accompanied during the adaptation 
process so that it can go beyond the phase of doubt and discomfort. Some things that can be developed together are:  

1. Encouraging a multi-stakeholder approach and cross-disciplinary collaboration to support the adoption of meaningful use of internet 
technology and digital platforms, especially for rural and remote areas.  

2. Implementing the latest technology gradually, for example in terms of digital transformation for public administration services. The 
transformation process is not carried out by eliminating face-to-face services (offline) immediately, given the constraints on access, ability, 
and community empowerment to the use of certain technologies.  

3. Providing or encouraging the emergence of information service centers as well as internet-based learning and empowerment spaces and 
digital platforms, both formally and non-formally. This is related to efforts to support innovation at the village level and remote places, in order 
to bridge the gap in the community's ability and understanding of the use of various technologies.  

4. Pushing integrated efforts to build internet infrastructure and digital platforms with an agenda to empower and assist citizens, with the 
orientation of a human-centered approach.  

5. Pushing the integration of the use of new technology (new media) with old technology (old media), in addition to developing a hybrid method 
that combines online platforms and offline services to support public administration services, education, health, and economic recovery. 
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 What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
development of quality and affordable digital infrastructure in terms of coverage to rural areas or remote areas, utilizing lastmile technology and 
gadgets that have been widely used by the community, and can be purchased by the community at an affordable cost availability of useful 
knowledge and information to support a positive, creative and productive life, as well as channeled through digital devices and simple applications 
developing digital literacy capacity so that people can have critical thinking skills to get rid of hoaxes and protect their privacy and/or personal data. 
the data-driven of government policies and human-centered digital connectivity regulations that support for 3 main issues above: affordable and 
meaningful digital access, availability of knowledge and access-to-knowledge for productive, creative and positive life, and digital literacy capacity 
development among the society for encouraging privacy and personal data protection as well as combating hoaxes. strengthening of multi-
stakeholder (government, civil society, academia, private sector and technical community) collaboration initiatives in the field 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
(same as above) 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
(same as above) 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
(same as above) 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/ engagement group? 
(same as above) 
 

No. Working Groups/Engagement Groups 
Kementerian Lingkungan Hidup dan Kehutanan 

10 In your opinion, what are the important components of human-centered digital connectivity [1] which supports faster COVID-19 recovery and 
achievement of inclusive and sustainable development? 
 
[1]... 

1. Covid 19 kita sadari bersama banyak merubah perilaku masyarakat Indonesia terutama dalam pemanfaatan konektivitas digital, berkaitan 
dengan hal tersebut KLHK dalam proses pemulihan ekonomi nasional dan memastikan keberlanjutan sumberdaya alam, kami berfokus pada 
digitalisasi pemasaran produk hasil hutan maupun kepariwisataan alam. 

 
Which work of the previous G20 presidencies from your working group/engagement group do you think is relevant to the development of human-
centered digital connectivity (or digital-people connectivity) in your country? 

2. Kementerian Lingkungan Hidup dan Kehutanan bekerja sama salah satunya dengan Bank Dunia melalui program FIP telah menjalankan 
program Knowladge Management Information Sistem, portal tersebut berisi produk-produk dari masyarakat sekitar hutan yang dikelola oleh 
Kesatuan Pengelolaan Hutan di bawah Dinas Kehutanan Daerah yang difasilitasi oleh pemerintah pusat 

 
Please provide examples, if any, of support of your working group/engagement group to countries or its members to formulate or implement 
policies on human-centered digital connectivity. 

3. Berbagai dukungan sarana prasarana sebagai pendukung dalam peningkatan konektivitas digital masyarakat sekitar hutan melalui dukungan 
infrastruktur digital kepada masyarakat melalui bantuan ke KPH se Indonesia 
 

Do the above mentioned policies have a focus on promoting entrepreneurship? 
Yes 
 
If yes, what are the specific objectives or components of those policies?  

4. Aplikasi KMIS merupakan salah satu sarana untuk memasarkan produk masyarakat sekitar hutan, dalam portal tersebut berisi informasi 
mengenai profil beserta daya tarik Kawasan hutan pada daerah tertentu sehingga wisatawan/pembeli dapat melakukan transaksi melalui 
aplikasi tersebut, Tujuan utama dari kebijakan di atas tersebut adalah untuk memfasilitasi masyarakat sekitar hutan dengan segala 
keterbatasan informasi dan infrastruktur digital dapat menikmati dan melakukan keterlibatan dalam memasarkan produknya secara langsung 
melalui portal dimaksud, terlebih dalam kondisi pasca pandemi. Kepariwisataan alam juga dipublikasikan dengan memanfaatkan konetivitas 
digital melalui media-media social yang ada, hampir semua UPT KLHK dengan daya tarik yang berbeda satu dengan yang lain memiliki sarana 
promosi melalui akun-akun media social tersebut, bahkan beberapa UPT sudah memiliki sarana untuk memfasilitasi pengunjung melalui 
daring dengan wisata virtual. 

In which way do the above mentioned policies address the special needs of vulnerable groups, including children?  
6. Sejauh ini kebijakan LHK dalam melindungi masyarakat berkebutuhan khusus dan anak anak sebatas membarikan perlindungan kepada 

pegawai KLHK melalui aplikasi satujagasatu, aplikasi tersebut merupakan aplikasi monitoring pegawai KLHK yang terkena COVID 19, dalam 
aplikasi tersebut juga memuat dan melindungi seluruh pegawai termasuk keluarga dari pegawai yang terpapar. 

Aside from policies to increase digital connectivity, what other policies and processes eg. for digital infrastructure development, are needed to 
achieve sustainable economic recovery from the COVID-19 pandemic? 

7. Peningkatan layanan masyarakat berbasis digital saat ini sangat diperlukan terlebih pada masyarakat yang mengandalkan pariwisata berbasis 
alam/keanekaragaman hayati dalam mempromosikan daya tarik Kawasan wisata tersebut. Peningkatan kesejahteraan masyarakat melalui 
wisata alam sejauh ini sangat berdampak pada menurunnya tingkat kejahatan/pelanggaran masyarakat terhadap Kawasan hutan dan 
keanekaragaman hayati di dalamnya 
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Stocktaking on the Extended Concept and Shared 
Understanding of Digital Connectivity 
Priority Issue 1 - Connectivity and Post-COVID-19 
Recovery 
 

 What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for faster 
COVID-19 recovery? 
- 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for the 
achievement of the SDGs? 
- 
 
What are the necessary measures in digital infrastructure development to realize the potential of digital connectivity as an enabler for digital 
transformation? 
- 
 
What are the necessary measures to realize the potential of digital connectivity to enhance access and achieve level playing field among relevant 
stakeholders in your working group/ engagement group? 
- 
 
What are the necessary measures to realize the potential of digital connectivity to optimize the use of Internet contents and data leading to value 
creation among relevant stakeholders in your working group/ engagement group? 

8. KLHK saat ini masih consern dengan memberikan apresiasi terhadap penggiat lingkungan dan influencer dalam mengkampanyekan kegiatan 
berbasis lingkungan. beberapa diantaranya diberikan kepada tokoh yang dirasa mampu mewakili kalangan muda yang sangat kental dengan 
kemajuan digital. Pemberian penghargaan kepada influencer sekaligus konten kreator turut andil dalam mempromosikan wisata alam, produk 
hasil hutan, dan berbagai kegiatan berbasis lingkungan. Selain itu pemberian penghargaan kepada kepala daerah terbaik dalam mengelola 
lingkungan hidup (dalam salah satu tahapannya yaitu pembuatan vlog kegiatan lingkungan). 
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