
Working Group on the 
Digitalization Scorecard:

Which policies and regulations can help 
advance digitalization

June 2017 





Working Group on the 
Digitalization Scorecard: 
Which policies and 
regulations can help 
advance digitalization
June 2017 

Chaired by:



ii Working Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalization

This report has been created collaboratively, drawing on contributions and insights 
from the participants of the Broadband Commission Working Group on Digitalization 
Scorecard, under the auspices of the Broadband Commission for Sustainable 
Development. 

The Broadband Commission Working Group on Digitalization Scorecard is chaired by Mr 
Rajeev Suri, CEO of Nokia. Nokia has coordinated the process of drafting the document 
with special acknowledgement to Mr Barry French, Mr Marc Vancoppenolle, and Ms 
Julia Jasinska from Nokia, with data research provided by PwC led by Mr Mohammad 
Chowdhury. Support of the Working Group was given by Ms Phillippa Biggs and Ms Anna 
Polomska of the Broadband Commission Secretariat at ITU.

We wish to thank the Broadband Commissioners and Commissioners’ focal points 
members of the Working Group for their invaluable contributions, kind review, and useful 
comments (listed in alphabetical order of institution):

•	 Mr Sunil Bharti Mittal, Mr Himar Arjun Singh, Bharti Enterprises

•	 Mr Börje Ekhlom, Ms Elaine Weidman, Ericsson 

•	 Mr Andrus Ansip, Mr Daniel Spoiala, European Commission

•	 Mr Kevin Martin, Mr Christopher Hemmerlein, Facebook

•	 Mr Philipp Metzger, Mr Nicolas Rollier, Federal Office of Communications OFCOM, 
Switzerland

•	 Baroness Beeban Kidron, Filmmaker and Founder of 5Rights

•	 H.E. Ms Anusha Rahman Khan, Minister of State for Information Technology 
and Telecommunication, Mr Muhammad Haroon Javed, Mr Mudassar Hussain, 
Government of Pakistan

•	 Mr Mats Granryd, Ms Belinda Exelby, Ms Jeanine Vos, Ms Natalia Pshenichnaya, GSMA

•	 Mr Luis Alberto Moreno, Mr Antonio Garcia Zaballos, Mr Enrique Iglesias Rodriguez 
Inter-American Development Bank-IADB

•	 Mr Leong Keng Thai, Ms Eunice Lim, Infocomm Media Development Authority of 
Singapore (IMDA)

•	 Mr Rupert Pearce, Ms Donna Murphy, Inmarsat plc

•	 Mr John Galvin, Ms Christina Chin, Intel

•	 Mr Houlin Zhao, Ms Doreen Bogdan Martin, Ms Phillippa Biggs, Mr Hani Eskandar, 
Ms Youlia Lozanova, Ms Sofie Maddens, Ms Anna Polomska, Ms Nancy Sundberg, 
International Telecommunication Union (ITU)

•	 Dr. Dato Lee Yee Cheong, ISTIC 

•	 Dr. Speranza Ndege, Kenyatta University Kenya

ii

Acknowledgment



iiiWorking Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalization

•	 Dr. Chang-Gyu Hwang, Ms Eun Ji Kim, Mr Byungki Oh, KT Corporation

•	 Mr Paul Mitchell, Microsoft

•	 Mr David Atchoarena and Mr Fengchun Miao, UNESCO

•	 Ms Phumzile Mlambo-Ngcuka, Ms Ruth Miyandazi, UN Women

•	 Mr Jean-Yves Charlier, Mr Melle Tiel Groenestege, Mr Tomas Lamanauskas, Veon

•	 Mr Francis Gurry, Ms Michele Woods, World International Property Organization

•	 Mr Scott Gegenheimer, Ms Jennifer Suleiman, Mr Andrew Arowojolu, Zain Group                                                                                           

External Experts

•	 Mr Henry Forero, MsNatasha Beschorner, The World Bank

•	 Mr Ken Lohento, Centre for Agricultural and Rural Cooperation (CTA), 
Netherlands 

•	 Mr Cristhian Lizcano Ortiz, Consultor en Asuntos Jurídicos y Regulatorios 
Colombia

•	 Prof. Ailisto Heikki, Technical Research Centre of Finland

•	 Mr Jari Konttinen, Ms Salla Ahonen, Confederation of Finnish Industries (EK), 
Finland 

•	 Mr Jani Lukander, Mr Virve Jokiranta, PwC Finland; Mr Julian Smith, Ms Kylie 
Collins, PwC Indonesia; Mr Charles Loh, Mr Zubin Daruwalla, PwC Singapore

•	 H.E. Minister Rudiantara Minister of Communication and Information Technology, 
Indonesia 

•	 Ms Yudianto, SKM, M.Si, Ministry of Health, Indonesia 

•	 Mr Ali Zaryab, Mr Syed Ahmad Mehdi, Telenor Pakistan

•	 Mr Snehal Patel, Singapore



iv Working Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalization

Acknowledgements� ii

Foreword� vi

Introduction� 8

Executive Summary� 12

Digitalization Scorecard� 14

	 Scorecard summary� 15

Recommendations� 28

	 Digital foundations� 29

	 Agriculture� 30

	 Education� 30

	 Government� 31

	 Healthcare� 32

	 Transportation� 33

Approach and Methodology� 34

	 Selection of countries� 35

	 Selection of sectors� 36

	 Identification of policy and regulatory blockage� 37

	 Assessment of policy and regulatory framework� 41

	 Reference table for digital foundation by country� 43

	 Reference table for policy and regulatory framework by country� 55

	 	 Colombia� 55

		  Finland � 61

		  Indonesia � 68

	 	 Kenya� 74

		  Pakistan � 81

		  Singapore � 88

Table of Contents



Working Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalization v

Key Definitions� 94

Abbreviations� 95

References� 98

	 Colombia� 98

	 Finland� 100

	 Indonesia� 103

	 Kenya� 104

	 Pakistan� 105

	 Singapore� 106

Table�

	 Table 1: Recommendations for digital foundation� 29

	 Table 2: Recommendations for agriculture� 30

	 Table 3: Recommendations for education� 30

	 Table 4: Recommendations for government� 31

	 Table 5: Recommendations for healthcare� 32

	 Table 6: Recommendations for transportation� 33

	 Table 7: Digital Foundation blockages/enablers assessment criteria� 38

	 Table 8: Agriculture blockages/enablers assessment criteria� 38

	 Table 9: Education blockages/enablers assessment criteria� 39

	 Table 10: Government blockages/enablers assessment criteria� 39

	 Table 11: Healthcare blockages/enablers assessment criteria� 40

	 Table 12: Transportation blockages/enablers assessment criteria� 40



Working Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalizationvivi

Connectivity lies at the heart of digitalization. To benefit from the wealth of content and 
services available online, people everywhere have to have access to information and 
communication technologies. This is the core mission of the Broadband Commission, 
which has been calling for affordable and equitable access to ICTs for all people since its 
inception in 2010. Yet despite progress, much of the world’s population still lacks access, 
thereby holding back progress towards the 2030 Agenda for Sustainable Development. To 
that end, the conclusions of this Working Group study are a valuable tool for showing how 
specific digital interventions may contribute to achieving the Sustainable Development 
Goals. 

While increasing connectivity is essential, it is not enough. Not in today’s world, where 
developments in automation, the Internet of Things and artificial intelligence, to name a 
few, have brought about new opportunities but also new challenges with which to contend. 
This rapid digital transformation must be accompanied by an equally fast and appropriate 
regulatory response. The different actors of the ICT ecosystem need to engage in a 
meaningful discussion, within and across sectors. Because ICTs underpin vital achievements 
and modern services in many sectors, governments and industry must increasingly 
work together to create the conditions needed to facilitate the growth of broadband for 
sustainable development. ITU has been advocating for this multi-stakeholder approach, 
working extensively with its Members States from developing and developed countries 
alike to provide the tools for an effective policy, legal and regulatory environment for the 
ICT sector.

As Co-Vice Chair of the Broadband Commission for Sustainable Development, I warmly 
welcome this Working Group report as an important contribution to the ongoing work 
programme of the Commission. At a time when we are entering a digital revolution, 
policy makers and regulators everywhere are grappling with common and unfamiliar 
questions about how to balance and guide the path to digitalization. This study provides 
lessons learned from six pilot countries and draws on these examples with a set of 
recommendations calling for the strong digital foundation to support the digitalization in the 
sectorial initiatives. Moreover it builds on the Commission’s call for further cross-sectorial 
cooperation in implementing inclusive and forward-looking ICT regulations for a world of 
digital opportunities for all. 

Houlin Zhao
Secretary-General of the International Telecommunication 
Union (ITU), The Co-Vice Chair of the Broadband Commission 

Forewords
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The world is changing at an unprecedented rate. Demographic and economic power 
shifts, significant technological breakthroughs, rapidly accelerating urbanization, and even 
climate change all stand to benefit from digital technologies that are changing the way we 
live, work, and play. 

Digitalization – the conversion from the analog world into one of digital communications 
and its multiple applications across the many domains of our society – is the foundation for 
creating a connected world that makes us safer, healthier, smarter, and more productive. 

Just imagine a world where access to educational resources is equal, no longer affected 
by geographic location, income, and other factors. Or, a world where digitalization opens 
up new agricultural opportunities through automation and better decision-making as a 
result of powerful data analytics. Or, a world that provides more accessible, affordable, 
and higher-quality health care for all.

These are some of the benefits digitalization can provide when societies embrace the 
connected world. Yet, in some areas, these benefits are delayed or unavailable simply 
because current regulations and policies are not keeping up with the pace of innovation.

That is why I was honored to introduce the ‘Digitalization Scorecard’ project in March of 
2016 to the Broadband Commission. It is an effort focused on helping governments assess 
their policy framework across multiple priority sectors, such as e-learning or the adoption 
of the Internet of Things (IoT) for health care. I am very grateful for the strong support 
of the Digitalization Scorecard Working Group, which also includes fellow Broadband 
Commission members. They have been instrumental in developing this report.

With a focus on helping to unleash the economic and societal benefits of digitalization, 
the Working Group’s report presents key recommendations and best practices that enable 
governments to learn how to create adequate policy frameworks. It addresses both the 
obstacles and enablers to digitalization (such as digital literacy, security, and cloud policy 
frameworks) that are common across sectors, as well as sector-specific frameworks. 
Six countries have been assessed. While some are more advanced than others in taking 
important steps toward policies and regulations that enable digitalization, more work still 
needs to be done. 

I am convinced that policy frameworks which incorporate digitalization will make a 
meaningful impact toward meeting the UN Sustainable Development Goals more quickly. 
I hope that this report will bring useful insights to governments and policymakers as they 
embark on their journey, to realize the full benefits of a connected world and improve the 
lives of all their citizens.

Rajeev Suri
President and Chief Executive Officer of Nokia
The Chair of the Broadband Commision’s 
Working Group on the Digitalization Scorecard



8 Working Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalization

We are in a digital revolution which touches almost every community in the 
world

Digital technology is today touching the lives of individuals and businesses across the world. 
A social and economic revolution is enabled by digital technology, often underlined by 
the power of the Internet. The revolution is rapidly extending beyond people to objects, 
illustrated by the new-found potential of the Internet of Things (IoT). The emergence and 
accelerated adoption of technologies including cloud computing, artificial intelligence, 
connected and autonomous cars, smart cities, big data analytics, digital commerce, 
virtual and augmented reality and smart manufacturing is promising social and economic 
transformation, positive impacts on education, health and wellbeing. But as digitalization 
unfolds, policy makers and regulators are faced with an unfamiliar challenge: how can they 
capture the benefits of digitalization by removing blockages and introducing initiatives that 
enable the pace and scale of digital change.  

Digitalization is a phenomenon of integrating digital technologies and ICT solutions into 
businesses and society; it is a conversion from the analogue world into one of digital 
communications and its multiple applications across the many domains of our society.

Digitalization is scaling quickly in some countries, yet more slowly in others

Policy makers all over the world are grappling with common questions around how to 
balance and guide the path to digitalization. From a global perspective, digitalization is scaling 
quickly in some countries, yet moving more slowly and unevenly in others. Some countries 
are successfully defining country visions premised on digital technology and knowledge-
based economic advancement and translating these into reality through the development of 
national ICT transformation programs and policies, the rollout of infrastructure, the adoption 
of new digital services and creating the appropriate awareness of the use of these services 
amongst the populace. In a world where the experience of digitalization is new and as yet 
untested in many fields, there is scope for all countries to observe what is happening to 
their peers and exemplars, to implement good practice and to learn from each other. An 
assessment how well countries are developing policies, adopting the digital revolution and 
connecting the un-connected allows for the immediate identification of some of the best 
global examples to follow and best practices to adopt.

The digitalization scorecard explores the digitalization readiness from a 
policy and regulatory perspective

With this context in mind, the Broadband Commission’s Working Group on Digitalization 
Scorecard, with the chairmanship of Nokia and data research provided by PwC, has prepared 
this scorecard to evaluate the policy and regulatory readiness for digitalization identifying 
specific enablers and bottlenecks. The scorecard presents a first assessment of policy 
and regulatory frameworks which encourage digitalization on an economy-wide basis. It 
takes into account relevant legislations, but also their implementation and more generally 
governmental interventions. 

The purpose of this study is to encourage a critical revision of policy and regulatory frameworks, 
to map where regulations may create obstacles to the digitalization of a country’s priority 

Introduction
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sectors – or where necessary policies and regulations are missing. The Working Group has 
undertaken this project to support countries in introducing enabling policies sooner. 

It is worth emphasizing that a good policy is one which is ‘fit for purpose’, introduced timely, 
implemented and enforceable. The absence of an enabling policy and/or regulation is crucial 
to address in order to allow for digitalization of a given sector. This report is not intended to 
encourage regulation per se, but to point out where regulation is currently helpful (enabling) 
or unhelpful (blocking) for digitalization. In addition, the report aims to present concrete 
examples of policy actions taken by some countries that have succeeded in digitalization, 
so that those can be replicated by other countries where appropriate.    

The scorecard explores six countries, five sectors and foundation elements

The scorecard covers six countries, focusing on five sectors in each as well as common digital 
foundations.  Together, the analysis sets out how each country is performing when it comes 
to policies and regulations to foster or limit digitalization. The six countries covered in this 
scorecard represent high, middle and low income nations as well as a spread by geography 
and size of population:

•	 High income: Finland, Singapore

•	 Middle income: Colombia, Indonesia

•	 Low income: Kenya, Pakistan

Every country covered in the scorecard shows a strong ambition in digitalization, a desire to 
succeed, and specific policy and regulatory initiatives.  

Each scorecard reviews five sectors, selected because of their high socio-economic impact: 
Agriculture, Education, Healthcare, Government and Transportation.  

Each scorecard also assesses the digital foundation elements of digital leadership, digital 
literacy, cybersecurity, data protection, e-payment, and cloud services, which are all 
horizontal enablers of digitalization.  

The pace and impact of digitalization is subject to wider factors than purely the policy and 
regulatory environment, for instance by political structure or general legal, economic and 
investment environments – these factors are beyond the scope of this study.  
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Good connectivity through appropriate infrastructure is a precondition for 
digitalization

The availability of an ICT infrastructure that would provide reliable and affordable connectivity 
is a first step on every country’s road to digitalization. Telecom and ICT infrastructure is 
digitalization’s basics – in fact it can be seen as the global nervous system of a modern world 
that underpins our digital lives. However, in many countries, universal access to broadband 
has not been yet achieved. There the expansion of ICT infrastructure has to be fostered as 
a matter of priority. For those looking for advice on how to effectively develop and deploy 
ICT infrastructure with supportive regulations, multiple excellent publications are already 
available, such as Global ICT Regulatory Outlook1  and Trends in Telecommunication Reform 
Series2.

Given a wealth of good quality literature on this topic, it was a choice of the Working Group 
not to duplicate the efforts but instead to move beyond pure connectivity-related aspects 
of policies and regulations. To achieve a successful digitalization of the economy, that 
would best serve the society, governments need to sequence their priorities and efforts, 
focusing first on the necessary connectivity, then securing that a digitalization foundation is 
established with appropriate frameworks for privacy and cybersecurity and etc. Digitalization 
of verticals should be built on top of that. This sequencing however does not preclude early 
considerations of sector-specific policies and regulations on a journey to digitalization. On 
the contrary, those governments that ensure digitalization-readiness of sectorial policies 
early on would gain an advantage and foster their countries’ digitalization.

The scorecard is targeted at those with an interest in digital as well as in 
vertical policies and regulations

Our investigation results in a series of sector-specific recommendations what governments 
should do to remove blockages and encourage enablers to digitalization. Some of 
those should be taken into consideration in legislative activities; others focus more on 
implementation, and should be driven by the executive branch of the government and its 
implementing agencies. Many of those require a collaboration of the ministry responsible 
for ICT with departments/regulators responsible for sector-specific policies.   

1 https://www.itu.int/pub/D-PREF-BB.REG_OUT01-2017
2 http://www.itu.int/pub/D-PREF-TTR/en 



Working Group on the Digitalization Scorecard: Which policies and regulations can help advance digitalization 11

Digitalization may contribute to achieving the UN Sustainable Development 
Goals

In 2015, the UN launched its Sustainable Development Goals (SDGs). The 17 SDGs are 
designed to end poverty, protect the planet and ensure that all people enjoy peace and 
prosperity. There is broad agreement in the international community about the positive 
relationship between ICT and connectivity and economic and social wellbeing, provided 
that appropriate safeguards are introduced to mitigate related challenges such as the digital 
divide. 

To fully harness the potential benefits of digitalization, a thoughtful approach and carefully 
drafted policies are needed. This study seeks to advance the understanding what this 
approach could be, with adequate policy frameworks that would unleash societal gains from 
digitalization. The conclusions of this study show how specific digital policy interventions 
may contribute to achieving the SDGs; these are discussed further in the recommendations 
section. At the same time, there are ongoing debates about the societal impact of digitalization; 
this is beyond the scope of this study and would hopefully be given appropriate consideration 
in future projects of the Broadband Commission.
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Most countries will benefit from a clear designation of a body responsible 
for digitalization through interdepartmental collaboration

Our study indicates that governments should create a mechanism to establish cooperation 
across existing institutions. We also recommend identifying which are the best positioned 
entities (government departments or agencies) to champion digitalization that will lead the 
way to the future with a holistic vision, and large-scale digital transformation projects. It 
must be clear which ministry or agency, or possibly an inter-departmental collegial body, 
has the mandate and the competence to drive digital initiatives across multiple sectors. 
Many of the activities required will be beyond the telecom/ICT space, and so it is not 
necessarily the case that a ministry of ICT is the only option for such a championing role. The 
establishment of an adequately resourced and empowered (collegial) body dedicated to 
driving digitalization would greatly contribute to accelerating the progress of digitalization. 
Such a body, given its horizontal role across the sectors, should have an easy access to 
appropriate departments responsible for sector specific initiatives and a clear mandate to 
consult with all relevant stakeholders to create an inclusive strategy. It should also be the 
task of a central body to coordinate implementation of this holistic strategy, and to assure 
its coherent translation into different sector-specific activities. Setting up a new entity might 
be an attractive solution, but it is costly and not always efficient to guarantee the successful 
implementation of the digitalization principles. 

Other than collaboration with other ministries and government department or agencies, it 
would also be beneficial if private sector stakeholders are involved, including corporations, 
operators, and universities to work towards developing a coherent narrative around the 
key enablers which will result in a win-win proposition. It will help to achieve a country’s 
vision; it will help regulators and ICT ministers to introduce appropriate pro-investment 
and forward-looking policies; and it will enable private sector stakeholders to deploy best-
in-class infrastructure and innovative services.

Responsible data sharing should be enabled by adequate policy frameworks

As we move towards the Internet of Things, a wealth of data will be unlocked and with 
it new horizons of opportunity for socio-economic advancement.  Big data will help us 
find new cures, optimize business processes, and be better stewards of scarce resources. 
There is one precondition for this: moving from sensing, collecting and monitoring 
raw data, to using analytics to create valuable insights and knowledge. For example, in 
agriculture, policy makers should support development of standardized frameworks to 
provide transparency of supply and demand information to farmers (in line with data sharing 
protocols). In healthcare, regulators should establish standards and guidelines which support 
interoperability of health management systems and devices, and encourage standards for 
sharing of electronic healthcare data (EHR, EMR) as well as enable healthcare institutions 
to access national health data to conduct research into improving health outcomes across 
society. In transportation, regulators should ensure that data collection is allowed to enable 
real-time traffic management for cities and other transportation authorities, taking into 
account data privacy and anonymization requirements. This recommendation comes with 
a strong call for appropriate regulation guaranteeing data privacy.

EXECUTIVE SUMMARY
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Public funding can accelerate kick-starting digitalization

Our study reveals the need in some cases for an initial amount of governmental funding to 
kick-start the digitalization progress, be it in a particular sector or location (such as a city). 
Government budget allocations to drive strategic digitalization initiatives may be merited 
to advance ambitious goals, for example in areas such as R&D for the use of digitalization 
in addressing societal challenges. An initial public funding for digitalization projects should 
act as seed money and further mobilize private sector investments. Moreover governmental 
funding would steer the development of innovations into areas with most societal benefits.

National strategies provide clarity of vision on digitalization’s critical elements 

Whilst digitalization in general enables a variety of socio-economic impacts across a country, 
the availability of an underlying and modern ICT infrastructure remains key. Governments 
usually address this through pursuing National Broadband Plans, setting targets and supportive 
actions for improving connectivity.  Sometimes more direct interventions are needed which 
are targeted at public service institutions, such as schools and hospitals. To enable this, we 
recommend governments continue to evaluate the need to upgrade government institutions’ 
access, site by site, to higher quality broadband connectivity to enable digitalized services 
and speed up the implementation of e-Government. Even though it is important to have an 
established broadband infrastructure, it is worth emphasizing that strategies, such as National 
Digital Economy Strategy, National Cyber-security Strategy, and National Smart Cities policy, 
are equally important for a country so that they are able to provide clarity of vision and scope 
on critical elements of digitalization.

Education and awareness raising are critical to effectively implement 
digitalization policies

Beyond society-wide actions and campaigns aiming at spreading e-skills and improving 
digital literacy in society, it is important that governments — at different levels, central and/
or regional — consider dedicated initiatives to address sector-specific needs (for example, 
raising the awareness of farmers on the benefits of digital solutions for agriculture, or targeted 
education and awareness building for healthcare ecosystem players, such as community 
health workers, physicians and pharmacists). Such campaigns will more effectively help 
raise awareness about opportunities brought by digitalization, as well as encourage greater 
acceptance of digital solutions among stakeholders. 

There is no room for complacency in driving digitalization

Our assessment shows that regardless of whether a country is of high, middle or low income, 
there is no room for complacency. Some countries are more mature in their approach to 
digitalization, and have already done well to establish policies and regulations for digitalization. 
Yet even in those countries high on the digitalization adoption curve (e.g. Finland), continued 
action is required to encourage digitalization initiatives to thrive and scale, to improve digital 
literacy in some sectors, and to foster innovation. For all countries, as the technological 
possibilities evolve, so must the digital foundations in order that innovation can continue 
to develop. For those countries lower on the adoption curve, focus on more constructive 
policy and regulatory frameworks and appropriate governmental interventions presents an 
opportunity to unleash digitalization at a faster pace, and leapfrog. It is important to stress 
that enabling policies are desired and achievable in all countries, regardless of their economic 
performance. As such the recommendations of this study are not dependent on the income 
group categorization.  
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1011

The data for infrastructure readiness is based on ITU ICT Development Index 2016 (For the purpose of this report,
only the relevant measurements of the access sub-index is shown; Mobile-cellular subscriptions, International internet
bandwidth, and % of household with internet). GDP/capita rank is based International Monetary Fund assessment
2016.
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The scorecard shows that there is more to be done by policy makers and regulators to 
realize the significant benefits of digitalization in terms of its positive economic and societal 
impact.

Our analysis identifies the following recommendations for policy makers and regulators 
with respect to each sector, and these apply equally across all countries.

Digital foundation

Strong digital foundations are essential to supporting digitalization. Getting digital 
foundations right will be critical to progress any sectorial initiative, to improve inclusion 
across sectors and countries, and will impact multiple SDGs.

Recommendations for policymakers and regulators in 
the area of ICT

Selected good practice 

1. Establish digital leadership in the country through 
mandating a ministry, an agency or an inter-
departmental collegial body to drive digitalization 
agenda in collaboration with other relevant 
departments.

Singapore established Infocomm Media Development 
Authority (IMDA) to drive innovation in the digital 
initiatives. In Finland digitalization is a collegial 
responsibility of a group of ministries. Both models, 
albeit different, are note-worthy.

2. Investigate how to encourage digital literacy and 
digital innovation through initiatives such as interactive 
training programs in community centres, and 
encourage the involvement of private organizations to 
accelerate digital literacy

Pakistan established National Technical Training 
Program to develop ICT skills through communities.

In addition, government of Pakistan supports digital 
innovations created by private organizations, such as 
the Girl Effect mobile app, a global digital platform to 
empower young girls in more than 60 countries.

3. Establish up-to-date cybersecurity strategy that 
includes incident response, mitigation measures and 
preventative controls for cyber-attack/crime.

Finland established goals and guidelines to respond to 
threats to ensure that cyber activities are secure.

4. Establish national and/or sector-specific data 
protection laws that prohibit harmful uses of personal 
information that could erode trust in digital services.

Singapore created Personal Data Protection Act that 
governs the collection, use, and disclosure of personal 
data.

5. Collaboratively with different stakeholders develop 
cloud policy framework that provides transparency and 
facilitation for:

•	 Data disclosures and supporting protocols
•	 Regulations associated with data rights
•	 Liability issues, especially for data misuse or loss.
	 This does not mean a dedicated cloud regulation; 

rather checking whether the three aspects above 
are addressed in horizontal regulations.

Finland follows the European Cloud Computing 
Strategy that addresses ownership, access, portability of 
data and switching of cloud service providers.

6. Encourage digital financial inclusion, including 
through-e-payment innovations facilitated by secure 
and reliable e-payment platforms and by adjusting 
current regulations that may hinder its development, 
such as requiring a high minimum level of capital 
investment.

Indonesia’s Financial Services Authority (OJK) issued 
consumer protection regulations governing electronic 
payment processing to provide security for consumers. 
As a result, the use of e-payments has significantly 
increased. This situation triggered many FinTech players 
in the country to create more e-payment innovations.  

Table 1: Recommendations for digital foundation
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Agriculture

Digitalization in agriculture opens up new potential through automation, and better decision 
making through access to better information and the power of data analytics. Based on the 
scorecard findings, following recommendations for policy makers and regulators can be distillated:

Recommendations for policymakers 
and regulators in the area of ICT

Selected good practice 
Impacted SDGs 

(direct)

1. Develop training and awareness 
building programs to educate farmers 
on available digital technologies and 
their potential benefits.

Kenya provided training through training 
institutions to improve farmers’ knowledge of 
production technologies and how this technology 
can improve productivity and profitability of 
agricultural businesses.

 

2. Establish a mechanism to support 
(conduct and sponsor) R&D activities for 
e-agriculture innovation and services.

Finland established the Department of Agricultural 
Sciences to perform scientific research in the 
agriculture sector and technologies pertaining to it.

3. Develop standardized frameworks 
to provide transparency of real-time 
product supply and demand information 
to farmers online.

Central Bank of Indonesia publishes online real-
time prices of staple foods such as rice, chili, meat, 
onion, and certain types of fish.

4. Introduce regulations to enhance 
food quality through the use of digital 
technologies (digital tracking, smart 
labeling).

Finland adopted Food Law Regulation 
EC1978/2002 to follow food safety legislation, 
including but not limited to management systems, 
irradiation and labelling, for example, smart 
labelling that provides information about fresh 
produce and food through mobile phones and 
PCs.

Table 2: Recommendations for agriculture

Education

Access to educational opportunities in many countries is unequal, affected by geographic location, 
socio-economic status, and other factors; for example, remote areas are often underserved due 
to a lack of teachers and/or teaching facilities. In addition, the quality of education provided 
to students may not be adequate. Based on the scorecard findings, we have the following 
recommendations for policy makers and regulators to ensure inclusive and equitable quality 
education and promote lifelong learning opportunities for all. 

Recommendations for policymakers 
and regulators in the area of ICT

Selected good practice 
Impacted SDGs 

(direct)

1. Create an education sector 
digitalization master plan, with 
supporting budget, for deploying 
e-learning as well as supporting training 
and awareness building initiatives.

Singapore created a master plan for education; 
which states that the country’s objective is to 
continue developing the ICT infrastructure to 
support the ICT programs in schools, to integrate 
ICT into curricula and to digitalize the students' 
learning environment. It also includes initiatives 
that would equip teachers and students with the 
knowledge to teach and learn in a digitalized 
education environment.

2. Digitalize educational content from 
primary, secondary and tertiary curricula 
to increase education accessibility and 
affordability.

Finland digitized educational content of all subjects 
and integrated it across all grade levels.

3. Support broadband connectivity for all 
educational institutions and community 
learning centres across the country.

Indonesia provided devices and ICT infrastructure 
to students and teachers and makes educational 
content accessible online.

4. Establish a clear responsibility to 
accredit digital delivery of education to 
protect students from fraud.

Singapore established the Learning Standards 
Technical Committee (LSTC) for tracking, 
developing and promoting specifications for 
e-learning competencies. 

Table 3: Recommendations for education
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Government

Increasing Internet penetration is changing citizen expectations about how – and how 
fast – they can interact with government. Additionally, the emergence and ubiquity of 
social media empowers citizens by giving them real-time platforms for communicating 
opinions and airing grievances. Government has the opportunity to leverage technological 
advancements and digital innovation to operate more efficiently and effectively. As an 
initial step, every country should introduce an e-Government strategy which will set out 
how the government will expand the reach of government services to the public. Based 
on the scorecard findings, we have the following recommendations for policy makers and 
regulators for e-government.

Recommendations for policymakers 
and regulators in the area of ICT

Selected good practice 
Impacted SDGs 

(direct)

1. Provide capacity building activities/
support for public service personnel to 
build their capability and confidence to 
use digital technologies.

Colombia created a dedicated team to develop 
a program that support digital literacy for 
government personnel.

2. Establish a function mandated 
and accountable for establishing 
e-government operations 
(including integration, coordination, 
implementation, monitoring and 
evaluation).

Singapore established GovTech to deploy a 
wide range of ICT solutions in the public sector, 
growing new capabilities and talent to support 
digital service delivery.

3. Improve service delivery to citizens 
(G2C) for commonly provided 
government services (including Tax, 
Licensing, Immigration and Passports, 
ID, Social Security), and create policies/
regulations to facilitate:

•	 Acceptance protocols for 
e-signatures

•	 Creation of portals and online 
platforms that improves ease of 
access to government services

•	 Public education campaigns to 
promote G2C e-services

•	 e-payments (G2C and C2G), 
targeting the unbanked 

•	 e-Government procedures/portals 
on establishment of companies/
legal entities

•	 Procedures/portals for 
humanitarian crises management

•	 Information search portal

Finland digitized educational content of all 
subjects and integrated it across all grade levels.

4. Establish a policy framework for 
the development of e-procurement 
activities for government. 

Singapore established e-procurement 
portal, GeBIZ, where suppliers can search 
for government procurement opportunities, 
download tender documents, and submit their 
bids online.

5. Upgrade government institutions’ 
access, site by site, to broadband 
connectivity to enhance ability to deliver 
e-services and operate cloud services.

Singapore developed a private government 
cloud system and provides secure access to 
broadband connection that would resulting in a 
secure and resilient ICT environment for public 
services.

Table 4: Recommendations for government
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Healthcare

The emergence of digital technology offers tremendous opportunities for the healthcare 
sector to bring more accessible, affordable, and higher quality healthcare for all. Based on 
the scorecard findings, we have the following recommendations for policy makers and 
regulators with respect to the healthcare sector.

Recommendations for policymakers 
and regulators in the area of ICT

Selected good practice 
Impacted SDGs 

(direct)

1. Establish and implement an e-health 
master plan that includes an objective to 
design a comprehensive ICT education, 
training, and development program 
for registered healthcare practitioners 
(doctors, nurses) to increase their level 
of digital skill in adopting digital methods 
in the healthcare sector.

N/A

2. Design and deploy targeted education 
and awareness building for healthcare 
ecosystem players, such as community 
health workers and pharmacists, to 
utilize digital technologies.

N/A

3. Establish a mechanism to encourage 
the development of new healthcare 
e-services, and localized (including 
language) content through:

•	 Clearly mandated responsibility to 
best positioned governmental entity

•	 Monetisation of available healthcare 
e-services supported by private 
sector or government entity

N/A

4. Continuously update the policy and 
regulatory framework for healthcare 
to allow for and encourage innovative 
e-health services and protocols, 
including new business models and 
seed-funding and/or public-private 
partnership arrangements to encourage 
health care digitalization initiatives in the 
public or private sector.  

Singapore’s Health Sciences Authority is the 
government agency responsible for regulating 
health products in Singapore to meet the 
standards of safety, quality and efficacy. Their 
regulatory activities supports development in 
the biomedical sector and includes licensing in 
selective health related products.

5. Establish e-health data governance 
regulatory framework that covers 
privacy, security, interoperability for 
patient data stored electronically. (EHR, 
EMR)

Finland established the Archive of Health 
Information (KanTa) and National Electronic 
Archive of Patient Health (eArchive) to allow 
every citizen to access his or her medical 
records, as well as prescription services. 

6. Enable government and its agencies 
to access national health data to 
conduct research into improving health 
outcomes across society, taking account 
of data privacy and anonymization 
requirements.

N/A

Table 5: Recommendations for Healthcare
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Transportation

Limited transportation solutions can adversely impact the economy by reducing productivity 
(e.g. slowing down the transfer of goods or increase commute time). The scorecard findings 
with respect to the transportation sector show importance of access to data:

Recommendations for policymakers 
and regulators in the area of ICT

Selected good practice 
Impacted SDGs 

(direct)

1. Prioritize the implementation of 
integrated, interoperable e-payment 
systems for transportation services 
(especially in cities).

Singapore launched interoperable national 
e-purse standards that incorporate banking 
e-purse, transit and electronic road pricing 
requirements.

2. Improve citizens’ mobility through 
collecting, analyzing and making 
available transportation data to 
users in real-time, with appropriate 
safeguards regarding data privacy and 
anonymization requirements.

Finland launched an Intelligent Transport System 
Strategy to embed digital tools and technologies 
to support transportation infrastructure planning 
and construction.

3. Ensure that data collection and 
big data analytics is permitted 
(e.g., data from sensors, CCTVs, 
drones and other devices used to 
monitor traffic/movement, and data 
made available in a digital form to 
providers of transportation services 
(both public and private) to enable 
real-time traffic management for 
cities and other transportation 
authorities, with appropriate 
safeguards regarding data privacy 
and anonymization. requirements.

Finland allows real-time transportation data to 
be used and transmitted to service producers, 
with consideration of citizens’ right to privacy 
and data security.

4. Enable government and multilateral 
agencies to access transportation-
related data to conduct research 
into improving ways of commuting, 
taking account of data privacy and 
anonymization requirements.

Kenya and Indonesia partnered with private 
organizations to use anonymized consumer 
transportation data in studies to improve public 
transportation systems.

Table 6: Recommendations for Transportation
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Approach and 
Methodology
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We have adopted an approach and methodology for this study that enables us to identify an 
appropriate sample of countries and sectors for our research, and to develop a framework 
with which to assess the policy and regulatory environment across these countries and 
sectors. Two criteria were used to select the countries:

Selection of countries

1. Regional classification 

Countries were selected to represent different regions of the world (Latin America & 
Caribbean, Europe, Middle East & Africa, North America, East Asia & Pacific, South & Central 
Asia), to provide a broadly representative geographical spread for this study.

2. Income group 

Two countries were selected from each of three income groups based on Gross National 
Income (GNI) per capita: 

•	 Low income group represents countries with GNI per capita of less than USD 4,035;

•	 Middle income group represents countries with GNI per capita between USD 4,036 
and USD 12,475; and 

•	 High income group represents countries with GNI per capita of more than USD 12,475. 

In addition, reference to ITU Development Index (IDI) scores was incorporated in the 
selection process to understand the level of digitalization maturity in each country and 
ascertain whether sufficient data was available for this study. 
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Selection of industries
We selected sectors for this study based on two criteria:

1. Significance to the economy (% of worldwide GDP) and digital spending (Spend on ICT 
as a % of total spending in a sector)

Sectors were selected for this study based on the percentage of worldwide GDP and 
percentage ICT of total spending that they represent. The intention was to pick sectors 
across the segments that will benefit most from digitalization.

2. Level of social impact

In addition, we conducted a qualitative assessment of how the sectors contribute to the 
achievement of the United Nations Sustainable Development Goals (SDGs), to ascertain 
social impact made by each sector.  

Based on these criteria, we have selected a set of sectors to be assessed in this study and 
defined the scope of each sector:

Agriculture – Farming activities that include production and distribution processes of 
agricultural commodities, the raising of livestock or poultry, fishery and any practices 
performed by farmers in conjunction with farming operations and product sales. Excludes 
food processing and manufacturing.

Education – Services provided by educational institutions (primary, secondary, tertiary), 
content development, including educational content development as well as delivery 
through classes, e-learning, and other channels. Educational institutions exclude training 
and assessment centres.

Government – Services provided by government at national, regional and local levels, 
including tax returns, obtaining licenses, driving, death, birth and marriage certificates; 
immigration and passport services. For the purposes of this report, excludes sector-level 
services, such as transportation, healthcare, defence, education and utilities.
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Figure 1: Generic Value Chain

Using the concept of the value chain, we identified the types of blockages and enablers 
present in the policy and regulatory framework for each of the five sectors as well as the 
types of blockages and enablers that are common across all sectors, which we termed 
“digital foundation”. The six elements of digital foundation are: digital leadership, digital 
literacy, cybersecurity, data protection, e-payments, and cloud services. We then defined 
assessment criteria for each type of blockage/enabler, to enable us to evaluate the degree 
to which they helped or hindered digitalization. 

All information and data reflected in this report, including articles, policies and regulations, 
and other reports, was gathered between December 2016 and March 2017. 

Production DistributionPackaging Transaction Consumption

Policies and 
regulations 
which 
encourage 
or hinder the 
implementation 
of digital 
technologies 
that increase 
productivity.

Policies and 
regulations 
which 
encourage 
or hinder the 
use of digital 
technologies 
to reach 
consumers. 

Policies and 
regulations 
which 
encourage 
or hinder the 
packaging 
of traditional 
products in 
digital format. 
(e.g. paper-
based health 
records to 
Electronic 
Health Records)

Policies and 
regulations 
which 
encourage or 
hinder online 
transactions, 
including usage 
of customer 
data.

Policies and 
regulations 
which 
encourage 
or hinder the 
provision of 
greater access 
to information 
and choices to 
consumers.

Healthcare – Health and wellness services provided by healthcare institutions (including 
hospitals, laboratories and pharmacies, both in the public and private sectors).

Transportation – Provision of terrestrial transportation, including cargo and public 
transportation services and its supporting infrastructure in all forms. This covers intelligent 
transportation systems (ITS) that provides innovative services that enable users to make 
‘smarter’ use of transportation networks.

Identification of policy and regulatory blockages/enablers

To provide a consistent method of identifying and evaluating blockages and enablers in 
the policy and regulatory environment for all five sectors, we developed an assessment 
framework based on the concept of a high level value chain, as shown below.
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Digital foundation

Blockage / Enabler Assessment criteria

Digital leadership •	 Articulation of digital ambitions supported by institutional 
frameworks that encourage digitalization across the 
economy. This may be illustrated by the following examples:
•	 National CIO (likely to be more appropriate for a smaller 

nation or city state)
•	 Establishment of a national digital agency 
•	 Adoption of policies that encourage digitalisation across 

multiple sectors 

Digital literacy •	 Promotion of benefit of digital technologies and how to 
utilize them in daily life, such as sending emails and making 
online reservation

Cybersecurity •	 Establishment of cybersecurity standards and guidelines

Data protection •	 Existence of regulations that deal with data privacy, and 
possible restrictions on the usage of personal data

e-payment •	 Existence of regulations addressing transactions made 
through online platforms using digital financial instruments, 
such as credit card, mobile money, and electronic cheques. 

Cloud services •	 Existence of regulations facilitating cloud services

Table 7: Digital Foundation blockages/enablers assessment criteria

Agriculture

Blockage / Enabler Assessment criteria

A1 Adoption of Internet of Things (IoT) 
in agriculture

•	 Promotion of digital literacy and its application in agriculture
•	 Funding of digital innovations in agriculture sector

A2 Improved supply and demand 
planning using digital technologies

•	 Policies that enable the capture of accurate agriculture-
related information 

•	 Policies aiming to provide free access to supply and pricing 
data through digital platforms

A3 Transparent and direct market 
access to stakeholders 

•	 Policies that support and enable access to online market 
platform

•	 e-payment facilitation by the government

A4 Food quality enhancement through 
the use of digital technology

•	 Regulations enabling the use of technology to trace the 
origins, ingredients, and nutrition of food

A5 Scientific research for agricultural 
development

•	 Regulations enabling the use of technology to improve the 
quality of agricultural produce

Table 8: Agriculture blockages/enablers assessment criteria
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Education

Blockage / Enabler Assessment criteria

E1 Policies supporting e-learning 
creation and building digital literacy 

•	 Policies supporting creation of robust e-learning content to 
attract students, including promoting partnerships between 
government and non-government entities to develop and 
deliver e-learning content 

•	 Policies aiming to building digital literacy 

E2 Access to e-learning content •	 Funding for Internet connection and technology devices for 
teachers and students of educational institutions

E3 e-learning content provision •	 Open source, Internet freedom, and fraud management for 
e-learning content

E4 e-learning quality and accreditation •	 Minimum standards for e-learning
•	 Standards for accreditation of online courses/studies

Table 9: Education blockages/enablers assessment criteria 

Government

Blockage / Enabler Assessment criteria

G1 Basis for e-government •	 Elements that enhance institutional capacity of public 
sector to deliver e-government, such as establishment of a 
function/agency that drives and enables e-government, and 
policies supporting electronic transactions, universal citizen 
ID, government cloud, and e-procurement

G2 Budget for digital initiatives and/or 
attracting third party funding

•	 Public budget allocation for digitalization (e-government/e-
service) initiatives

•	 Enabling private sector investment in e-government/e-
service projects

•	 Implementation of e-government and e-service to citizens 
and businesses

G3 Implementation of e-government/e-
service

•	 Implementation of e-government and e-service to citizens 
and businesses

G4 Adoption of IoT and access to 
e-service

•	 Activities developing digital literacy of government personnel 
and citizens through promotion and socialization of 
e-service

•	 Interoperability standards between government agencies and 
institutions

G5 Collection and sharing of data and 
information among citizens and 
government institutions

•	 Policies/regulations governing the collection of citizens’ 
data and sharing of collected data for non-Governmental 
purposes (e.g. commercial purposes)

Table 10: Government blockages/enablers assessment criteria
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Healthcare

Blockage / Enabler Assessment criteria

H1 Adoption of IoT in healthcare •	 Policies aiming at improving digital literacy of health sector 
personnel and health/wellness consumers

H2 Collection and sharing of personal 
health data

•	 Interoperability standards for health systems that share 
patient data

•	 Regulations on electronic data sharing/data protection/
privacy

H3 Access to smart health solutions •	 Policies supporting connection/access to e-health services 
for medical consultation, diagnosis and/or treatment

H4 Legal basis for providing e-health 
services, acknowledgment of 
e-health providers by insurance 
companies

•	 Making EHR/EMR, e-prescription, telemedicine legally 
possible

•	 Governmental initiatives to establish protocol and/or 
standards for providers’ accreditation

H5 Use of anonymized health data for 
scientific purposes or international 
health initiatives

•	 Regulation on electronic data sharing/data protection/
privacy across borders

•	 Data format standardization

Table 11: Healthcare blockages/enablers assessment criteria

Transportation

Blockage / Enabler Assessment criteria

T1 Adoption of digitally-enabled 
transportation

•	 Policy allowing sharing economy business model and other 
emerging digitally-enabled transportation modes

T2 Collection and sharing of 
transportation related data

•	 Public initiatives for traffic management, travel optimization, 
routing and pricing

T3 Introduction and usage of smart 
cards/e-payment in transportation 
systems

•	 Interoperability standards for cards used by commuters to 
pay across multiple modes of public transportation

T4 Legal basis for innovative 
transportation services

•	 Regulatory framework allowing operation of autonomous 
vehicles that are capable of sensing their environment and 
navigating without human input

T5 Access to and use of anonymized 
consumer transportation data 

•	 Regulatory framework allowing operation of autonomous 
vehicles that are capable of sensing their environment and 
navigating without human input

Table 12: Transportation blockages/enablers assessment criteria
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Assessment of policy and regulatory framework 

We have used different colors to indicate the level of readiness of a country’s policy and 
regulatory framework to support digitalization across digital foundation elements and 
sectors. 

1. Digital foundation – assessment color scheme

The level of readiness of a country’s policy and regulatory framework in supporting 
digitalization with regard to the digital foundation elements (digital leadership, digital 
literacy, cybersecurity, data protection, e-payment and cloud services) is categorized into 
three stages:

Policy and regulatory framework is implemented

This indicates that a country has implemented a policy and regulatory 
framework that governs digitalization, and has successfully incorporated 
a digitalization agenda into the digital foundation elements. Policy makers 
should regularly review the policy and regulatory framework to evaluate its 
relevance in supporting digitalization in the country. 

Policy and regulatory framework is in planning phase

This indicates that a country is planning to develop, or is already in the process 
of implementing a policy and regulatory framework that governs digitalization. 
Policy makers should pay special attention to digital foundation elements that 
fall into this category, to ensure that the policy and regulatory framework 
becomes fully implemented and effectively supports digitalization.

No sufficient framework or no visible plan

This indicates that policy makers of a country do not acknowledge the 
importance of, or do not yet have, a policy and regulatory framework that 
governs digitalization. Policy makers should pay special attention to digital 
foundation elements that fall into this category as there is a high risk that the 
benefits of digitalization to its sectors will be unrealized or blocked. 
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2. Sectors – assessment color scheme

The level of readiness of a country’s policy and regulatory framework in supporting 
digitalization with regard to the five sectors selected for this study (agriculture, 
education, government, healthcare, transportation) is categorized into four stages: 

Notes to the color scheme

1. In assessing the above issues, a decision has been made in each case of whether a policy 
or regulation is “in place or implemented,” “planned” or deemed “missing.”  The classification 
in each case is determined following a reasonable amount of research and consultation to 
investigate the existence of policies and regulations. It should be noted that the assessment 
does not include an in-depth review of the quality of policies and regulations or of potential 
outcomes.  

2. In addition, there is an element of judgement involved in determining whether a policy or 
regulatory measure is “supportive” or “necessary”.  This has been done by assessing whether 
a policy intervention is required to enable a specific aspect of digitalization, or whether it 
could be achieved otherwise, for instance through private sector initiative.

Enabling policy and/or regulation is in place

This indicates that a country has established enabling policies and/or regulations 
to support digitalization for a specific sector. Policy makers should regularly review 
the policy and regulatory framework to evaluate its relevance in supporting 
digitalization in the sector.

Enabling policy and/or regulation is planned

This indicates that a country is planning to develop, or is already in the process of 
implementing, enabling policies and/or regulations to support digitalization for a 
specific sector. Policy makers should accelerate the development of such policies 
and/or regulations to drive the successful development of the sector.

Blocking policy and/or regulation is planned or supportive policy and/or 
regulation is missing 

This indicates that a country either is developing policies and/or regulations 
that block digitalization or is missing policies and/or regulations that support 
digitalization for a specific sector. Policy makers should remove or adjust existing 
policies and/or regulations that block digitalization, and develop policies and/or 
regulations to support it.  

Blocking policy and/or regulation is in place or necessary policy and/or 
regulation is missing

This indicates that policies and/or regulations already exist that block digitalization 
or necessary policies and/or regulations for digitalization for a specific sector are 
missing. Policy makers should take immediate actions to remove or adjust existing 
policies and/or regulations that block digitalization and establish necessary 
policies and/or regulations that support digitalization.
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Reference table for policy and regulatory framework 
per country
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Cloud services – A series of services made available to users from a cloud computing 
provider’s servers through the Internet.

Cybersecurity – A series of technologies, processes and practices to protect programs, 
network, and data from a breach of access by unauthorized parties.

Data protection – Protection of the storage, processing, usage, and sharing of personal 
data, which covers any data that can be used to identify an individual, such as name, 
address, telephone number, and email address.

Digital leadership – The articulation of digital ambitions which is supported by institutional 
frameworks that encourage digitalization across the economy. This may be illustrated by 
national CIO and/or digital agency.

Digital skill/digital literacy – An individual’s ability to create and/or utilise content using 
information technologies and the Internet.

E-payment – A process of financial exchange between two parties through online platforms 
using digital financial instruments, such as credit card, mobile money, and electronic 
cheques.

Key Definitions
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AISP - Association of Information Security 
Professionals

AMAD - Agricultural Market Access 
Database

ATCS - Advanced Train Control Systems

BRT - Bus Rapid Transit

CBK - Central Bank of Kenya

CCP - Critical Control Point

CDA - Clinical Document Architecture  

CEPAS - Contactless E-purse Application 
Specification

CERT - Computer Emergency Response 
Team

CEF - Connecting Europe Facility 

CIO - Chief Information Officer

CIRT - Computer Incident Response 
Team

CISSP - Certified Information Systems 
Security Professional

CITREP - Critical Infocomm Technology 
Resource Programme

CoE - Center of Excellence

CPE - Computers to Education Program

CRC - Communications Regulatory 
Commission

CSCP - Civil Service Computerization 
Program

CSP - Cloud Service Provider

DLP - Digital Learning Program

DPB - Data Protection Board

DPO - Data Protection Ombudsman

EHR - Electronic Health Record

EIT - Electronic Information and 
Transactions

EMR - Electronic Medical Record

EMV - Europay, MasterCard, Visa

ERSA - Education Sector Reform 
Assistance

ESIF - European Structural and 
Investment Funds

ETO - Electronic Transactions Ordinance

EU - European Union

FHIR - Fast Healthcare Interoperability 
Resources 

FSA - Financial Services Authority

FVU - Finland Virtual University

G2B - Government-to-Business

G2C - Government-to-Citizen

G2G - Government-to-Government

GCIO - Government Chief Information 
Officer

GDP - Gross Domestic Product

GITSIR - Government IT Security Incident 
Response Team

GovTech - Government Technology 
Agency of Singapore

GSM - Global System for Mobile 
communications

HEC - Higher Education Commission 

ABBREVIATIONS
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HMIS - Hospital Management Information 
System 

HIS - Health Information System

ICT - Information and Communication 
Technology

IDHIS - Indonesia Health Information 
System 

IDI - Information and Communication 
Technology Development Index 

iGov - Integrated Government

IMC - Inter-ministerial Committee

IMDA - Infocomm Media Development 
Authority of Singapore

iN2015 - Intelligent Nation 2015

INA-RESPOND - Indonesia Research 
Partnership on Infectious Disease

INVIMA - National Food and Drug 
Surveillance Institute

IoT - Internet of Things

IS - Infocomm Security

ISA – Interoperability solutions for 
European Public Administrations 

ISO - International Organization for 
Standardization

ITDP - Institute for Transportation and 
Development Policy

ITS - Intelligent Transport System

K-12 - Kindergarten through 12th grade 

KENIA - Kenya Innovation Agency

KICD - Kenya Institute of Curriculum 
Development

KNH - Kenyatta National Hospital

KNIA - Kenya Innovation Agency

LSTC - Learning Standards Technical 
Committee

LTA - Land Transport Authority

MaaS - Mobility-as-a-Service

MADB - Market Access Database

MAS - Monetary Authority of Singapore

Mbps-Megabits per second

MinITC-Ministry of Information 
Technologies and communications

MoITT - Ministry of Information 
Technology and Telecom

MoU - Memorandum of Understanding

MPSVC - Multi-Purpose Stored Value Cards

MSPVC - Multi-Purpose Stored Value Card

NANDRA - National Database and 
Registration Authority 

NaTIS - National Traffic Information System

NDP - National Development Plan 

NEHR - National Electronic Health Record

NFC - Near Field Communication 

NGO - Non-Government Organisation

NHIS - National Health Information System

NICTE - National Information and 
Communications Technology Strategy for 
Education in Pakistan

NPG - National Payment Gateway
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NRIC - National Registration Identity Card

NUTP – National Urban Transit Program 

OAS - Organization of American States 

OECD - Organisation of Economic Co-
operation and Development

OJK - Otoritas Jasa Keuangan; Financial 
Authority

OSPT – Open Standard for Public 
Transport 

PAHO - Pan America Health Organisation

PCB - Pakistan Computer Bureau

PDA - Personal Data Act

PDPA - Personal Data protection Act

PDVL - Private Hire Driver Vocational 
Licensing

PECA – Prevention of Electronic Crime Act 

PEI - Pakistan Education Intranet

PITB - Punjab Information Technology 
Board

PPP - Public Private Partnership

PSD2 - Payment Services Directive

PSO - Payment system operator

PSP - Payment service provider

R&D - Research and Development 

REACH - Reaching Everyone for Active 
Citizenry@Home

RFID - Radio Frequency Identification

RID – Digital Institutional Repository 

S&T - Science and Technology

SADe - e-Services and e-Democracy 
programme

SANS - SysAdmin, Audit, Network, and 
Security

SAVI - Singapore Autonomous Vehicle 
Initiative

SENA - Servicio Nacional de Aprendizaje; 
Government Learning Services

SNIC - Smart National ID card 

SRSP – Structural Reform Support 
Programme

TDVL – Taxi Driver Vocational License

TIU - Technical Implementation Unit

UNESCO – United Nations Educational. 
Scientific and Cultural Organization 

USAF- Universal Access and Service Fund

USAID - United States Agency for 
International Development

WTO - World Trade Organization
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Colombia
Interview and exchanges with:

•	 Antonio Garcia Zaballos, Inter-American Development Bank 

•	 and with Cristhian Lizcano Ortiz, Consultor en Asuntos Jurídicos y Regulatorios 
Colombia

Colombia National Law 1581 Decree 1377 regarding Sanctions for Noncompliance

Colombia Vive Digital 2010 to 2014 and 2014 to 2018

Colombia’s Law 101 of 1993

Colombia’s Law 1438 of 2011

Computadores para Educar (Computers to Educate)

Conpes 3701 (National Planning Policy guidelines for cyber security and defense)

Decennial Development Plan

Decree 1727 of 2009 (Information standards for operators of financial, credit, commercial, 
and foreign databases)

Decree 886 of 2014 (Regulation of National Registry of Databases)

Educational Revolution

Financial Inclusion Bill 2014

ICT Strategic Education Plan

Law 1266 of 2008 (General rules on habeas data and data management in the financial 
sector)

Law 1273 of 2009 (Criminal offences and penalties relating to data protection)

Law 1581 of 2012 (Regulate the protection of personal data and safeguard the constitutional 
right of privacy in the midst of the challenges posed by globalization and new technologies 
that enable the easy electronic transfer of personal data) and Decree 1377 of 2013 (to 
implement various provisions of Law 1581)

Law 594 of 2000 (Rules and guiding principles on archiving data)

Program in Education and Technology for the 21st Century (PET21)

Resolution 3066 of 2011 (Data protection rules for the telecommunications sector)

Resolution Communications Regulatory Commission (CRC) 31012

15th Global Symposium for Regulators (GSR) on facilitating the uptake and widespread use of 
m-applications and services through targeted regulation Libreville, Gabon (2015, June 11)

A. (n.d.). Colombia’s Internet Advantage. Retrieved February 20, 2017, from http://www.
americasquarterly.org/content/colombias-Internet-advantage

Bustamante, F. Standardization of Electronic Health Record HER Interoperability Unified Of 
Colombian Health Care. Retrieved from http://www.inase.org/library/2014/athens/bypaper/
ELECT/ELECT-38.pdf

Colombia Internet Statistics, Population and Telecommunications. (n.d.). Retrieved February 
20, 2017, from http://www.internetworldstats.com/sa/co.htm

REFERENCE
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Colombia Transport Stats. (n.d.). Retrieved February 20, 2017, from http://www.nationmaster.
com/country-info/profiles/Colombia/Transport

Colombia. (n.d.). Retrieved February 20, 2017, from http://ehealthreporter.com/en/pais/
colombia/

Colombia: A revolution in infrastructure. (n.d.). Retrieved February 20, 2017, from http://www.
iflr1000.com/NewsAndAnalysis/Colombia-A-revolution-in-infrastructure/Index/3235

Colombian Cities Adopt Electronic Payments for Mass Transportation. (n.d.). Retrieved 
February 20, 2017, from http://newsroom.mastercard.com/news-briefs/colombian-cities-
adopt-electronic-payments-for-mass-transportation/

Data protection in Colombia: overview. (n.d.). Retrieved February 20, 2017, from http://
us.practicallaw.com/2-619-4326

Eclac (2010). ICT and Health. Retrieved from http://www.cepal.org/socinfo/noticias/
paginas/0/30390/news12eng.pdf

E-Health Reporter | Colombia: The Law on the Unique Electronic Health Record Will Come 
Into Effect in 2013. (n.d.). Retrieved February 20, 2017, from http://ehealthreporter.com/en/
noticia/legacy-1425/

Embassy of Columbia (2014, August 4). Columbia Today.  

Garcia, J (2016). Taking action to improve health literacy in Colombia. Retrieved from http://
communicationandhealth.ro/upload/number10/JUAN-CARLOS-RIVILLAS.pdf

Gobierno Nacional. Columbia Self - Assessment Report. Retrieved from http://www.
opengovpartnership.org/sites/default/files/Self%20Assesment%20Report%20-%20Englis%20
V.%20Sept%2030.pdf

Gomez, D (2016). Analysis and Evolution of the ICT Educational Policies in Columbia. 
Retrieved from https://repositories.lib.utexas.edu/bitstream/handle/2152/41701/
DAZAGOMEZ-MASTERSREPORT-2016.pdf?sequence=1

How to get a taxi in Bogota - Taxi apps. (2015, September 25). Retrieved February 20, 2017, 
from http://www.howtobogota.com/2014/01/05/bogota-taxi-apps/

Howland, F (2015). Data sharing and use of ICTs in agriculture. Retrieved from http://journal.
km4dev.org/index.php/km4dj/article/viewFile/274/360

Hydrant (2016, March 14). Transport network expansion in Colombia continues despite 
challenges Retrieved from https://www.oxfordbusinessgroup.com/overview/sticking-path-
expansion-transportation-networks-continues-despite-more-challenging-financial-context

International Journal of Computer Science & Information Technology (IJCSIT) Vol 8, No 6, 
(December, 2016)

Lopez, y (2011). Implementation of the Bus Rapid Transit (BRT) System in Colombia. Retrieved 
from http://ascelibrary.org/doi/abs/10.1061/47634(413)26

Pan American Health Organization. E Health in Latin America and the Caribbean: 
interoperability standards review (2016). Retrieved from http://iris.paho.org/xmlui/bitstream/
handle/123456789/28189/9789275118818_eng.pdf?sequence=1&isAllowed=y

Porrua, M (2013). The World Economic Forum. E-Government in Latin America: A Review of 
the Success in Colombia, Uruguay, and Panama. Retrieved from http://www3.weforum.org/
docs/GITR/2013/GITR_Chapter2.3_2013.pdf

Prosperidas Para Todos. ACTION PLAN OF THE GOVERNMENT OF COLOMBIA. OPEN 
GOVERNMENT PARTNERSHIP. Retrieved from http://www.opengovpartnership.org/sites/
default/files/legacy_files/country_action_plans/action%20plan%20Colombia%20OGP_1.pdf

Rogers, A. (2014, July 10). Colombia expects US$11bn ICT investment in next 4 years. 
Retrieved February 20, 2017, from http://www.bnamericas.com/en/news/technology/
colombia-expects-us11bn-ict-investment-in-next-4-years
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The Colombian Corporation for Agricultural Research. (n.d.). Retrieved from http://www.
corpoica.org.co/menu-servicios/nos/english/

UNESCO-UNEVOC World TVET Database. (n.d.). Retrieved February 20, 2017, from http://
www.unevoc.unesco.org/go.php?q=World%2BTVET%2BDatabase&ct=COL

Vega, D (2013). The World Economic Forum. Colombia’s Digital Agenda: Successes and 
the Challenges Ahead. Retrieved from http://www3.weforum.org/docs/GITR/2013/GITR_
Chapter2.1_2013.pdf

Vega, D (2013). The World Economic Forum. Colombia’s Digital Agenda:Successes and 
the Challenges Ahead. Retrieved from http://www3.weforum.org/docs/GITR/2013/GITR_
Chapter2.1_2013.pdf

World Portfolio (2016, March) Colombia Thinks Big with 70b Infrastructure Program. 
Retrieved from http://www.theworldfolio.com/news/colombia-thinks-big-with-70-billion-
infrastructure-program/3959/

Finland 
Interview and exchanges with:

•	 Prof. Ailisto Heikki, Technical Research Centre of Finland

•	 Jari Konttinen and Salla Ahonen, Confederation of Finnish Industries (EK)

•	 Jani Lukander and Virve Jokiranta, PwC Finland

Act on Electronic Prescriptions (Act 61/2007)

Act on the Electronic Processing of Client Data in Social and Health Care 159/2007

Act on Electronic Prescriptions 61/2007

Act on Information Management Governance in Public Administration (634/2011)

Act on the Electronic Processing of Client Data of Social and Healthcare Services (Act 
159/2007)

Act on the Openness of Government Activities (621/1999; amendments to 907/2015 
included)

Act on the Status and Rights of Patient (No. 785/1992)

CPME (Standing Committee of European Doctors) guidelines for Telemedicine

eHealth and eSocial Strategy

E-Services and E-Democracy Acceleration Programme (2009-2014)

ET2020 National Report of Finland 

EU eGovernment Action Plan 2016-2020

Finland Telemedicine services guideline

Finland´s Cyber Security Strategy

Finnish Personal Data Act

Finnish Transport Code

General Data Protection Regulation by European Union

Government resolution on the objectives of the national information society policy for 2007-
2011

Health Insurance Act (1224/2004)

ICT-AGRI
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Information Society Act

National Framework for Qualifications and Other Learning

Road Transport Automation Action Plan 2016 – 2020

Second Payment Services Directive (PSD2)

Strategy for Intelligent Transport

Transport 2030 Roadmap

A. (2016, August 26). Driverless bus hits the streets in Finland, could revolutionize public 
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Indonesia
Interview and exchanges with:

•	 H.E. Rudiantara, Minister of ICT Indonesia 

•	 Yudianto, SKM, M.Si, Ministry of Health Indonesia 

•	 Julian Smith and Kylie Collins, PwC Indonesia 

President of the Republic of Indonesia Instructions No. 3 Year 2003 regarding Policies and 
National Strategy Development of E-Government 

Strategic Plan for The Secretariat General of The Ministry of Year 2015 – 2019 by Ministry of 
Internal Affairs of the Republic of Indonesia No. 188.42-6091. (2015)

Ministry of Health of the Republic of Indonesia No.269/MENKES/PER/III/2008

Ministry of Health of the Republic of Indonesia regarding to Testing and Calibration of 
Medical Devices

Law of Republic of Indonesia of Pharmaceuticals and Medical Devices. (2014) 

No. 1190/MENKES/PER/VIII/2010

Transaction and Government Regulations No.82 of 2012 regarding Provision of Electronic 
System and Transaction

Law of Republic of Indonesia No. 11 of 2008: Concerning Electronic Information and 
Transactions 

Regulation of the Ministry of Transportation of the Republic of Indonesia No. PM 32/2016 

Strategy Plan (RENSTRA) Ministry of Transportation 2015 - 2019

Ministry of Transport of the Republic of Indonesia No. PM 134/2015 

Regulation of Bank Indonesia No. 18/9/PBI/2016 regarding Regulating and Monitoring 
Payment System and Management of Rupiah

Strategy Plan (RENSTRA) Ministry of Transportation 2015 – 2019

Ministry of Agriculture No.98/Permentan/OT.140/9/2013 regarding to Guidelines for 
Obtaining License for Plantation Sector

Strategic Plan Directorate General for Plantation 2015 – 2019

President Decree No 17 year 2015 regarding to Food and Nutrition Security

Regulation of Indonesian Government no 102 year 2000 regarding to National 
Standardisation

Presidential Decree 28 year 2008 regarding to National Sector Policy

President Decree No 17 year 2015 regarding to Food and Nutrition Security (Article 82)

Yearly Report 2015 - Ministry of Agriculture 

President Decree  no 18 year 2012 regarding to Food  (article IX)

Regulation No. 1 of December 29, 1989 on translation and/or reproduction of works in the 
field of education, sciences, research and development (1989)

Law Of The Republic of Indonesia No. 11 OF 2008: Concerning Electronic Information 
and Transactions and; Transaction and Government Regulations No.82 of 2012 regarding 
Provision of Electronic System and Transaction

Ministry of Efficiency of State Apparatus as Head of the Coordination Team of Telematics of 
Indonesia in his letter number 133/M.PAN/5/2001
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Kenya
Interview and exchanges with Dr. Speranza Ndege, Kenyatta University Kenya

Health Sector Strategic and Investment Plan (KHSSP) July 2013 - June 2017

Law of Republic of Kenya Agriculture Act Chapter 318

Law of Republic of Kenya Crops Act No. 16 of 2013

Ministry of Medical Services - Standard and Guidelines for Electronic Medical Record System 
in Kenya

Registration of Persons Act Chapter 107 - Revised 

Republic of Kenya Data Protection Bill 2013

Republic of Kenya Digital Learning/Literacy Programme (2015)

Republic of Kenya e-Government strategy in 2004; Vision 2030 roadmap

Republic of Kenya E-Health Strategy 2014 - 2017

Republic of Kenya Electronic Communications and Transactions Act of 2002 (ECTA)

Republic of Kenya Gazette Supplement, National Assembly Bills, 2015 

Republic of Kenya Health Information System Policy 

Republic of Kenya ICT Board Connected Kenya 2017 Master Plan

Republic of Kenya Ministry of Transport, Integrated National Transport Policy: Moving A 
Working Nation, May 2009

Republic of Kenya National ICT Master Plan 2013/14 - 2017/18

Republic of Kenya National ICT Policy 2006

Republic of Kenya National Payment System Act No. 39 of 2011

The Central Bank of Kenya Act 2003

https://www.itdp.org/category/location/africa/kenya/

https://opendata.go.ke/about

http://www.sgs.co.ke/en/Public-Sector/Road-Safety-and-Traffic/Traffic-Management-
Services.aspx

Gatero, G., Dr. (2010). Utilization of ICTs for Accessing Health Information by Medical 
Professionals in Kenya: A Case Study of Kenyatta National Hospital Retrieved from http://
www.jhidc.org/index.php/jhidc/article/viewFile/55/89

Kinuthia, J., Ph.D., & Lakin, J., Ph.D. (n.d.). Kenya: Analysis of the 2016/17 National Budget 
Estimates. Retrieved from http://www.internationalbudget.org/wp-content/uploads/ibp-
kenya-analysis-of-2016-17-national-budget-estimates-6-2016.pdf

MSH partners with GE on new healthcare skills and training institute in Kenya. (n.d.). 
Management Sciences for Health. Retrieved from https://www.msh.org/news-events/press-
room/msh-partners-with-ge-on-new-healthcare-skills-and-training-institute-in-kenya

Wanzala, J. (n.d.). Kenya Takes Steps To Enhance Intellectual Property Awareness. Retrieved 
from http://www.ip-watch.org/2016/01/12/kenya-takes-first-steps-to-enhance-intellectual-
property-awareness/
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Pakistan 
Interview and exchanges with:

•	 Ali Zaryab and Syed Ahmad Mehdi, Telenor Pakistan

•	 Mudassar Hussain and Muhammad Haroon Javed, MoITT Pakistan  

Agricultural Perspective and Policy, 2004

Code of Ethics of Practice for Medical and Dental Practitioners 

Cyber Crime Bill 2016

Draft Digital Pakistan 2017

E-Government strategy & 5 year plan for the Federal Government 2005

E-Government strategic plan for the Federal Government 2012 

Electronic Data Protection (Draft) 2005 

Electronic Transaction Ordinance 2002 

National Information and Communication Technology (NICTE) Strategy for Education 
Pakistan 2005

Pakistan IT Policy and Action Plan 2000
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