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Foreword
Ensuring no one is left behind is the overarching principle of the 2030 Agenda for Sustainable Development.
The varied vulnerabilities experienced by vulnerable groups, ranging from the lack of resilience in the face of
natural disasters to the inability to cope with external financial shocks would hamper the implementation of
the 2030 Agenda if such vulnerabilities left unaddressed. Considering that each of the SDGs is linked to the
delivery of public services, improving governance by engaging all stakeholders and promoting innovation in
delivering inclusive and equitable services could help meet the complex and special needs of the vulnerable
groups.
The United Nations Project Office on Governance (UNPOG) of the Division for Public Institutions and
Digital Government (DPIDG) of the United Nations Department of Economic and Social Affairs (UN DESA)
is mandated to promote innovative public service delivery for all. In December 2017, UNPOG organized a
thematic session on “Multichannel service delivery - improving delivery of service for vulnerable groups”,
during the 2017 Regional Symposium on “Building Effective, Accountable and Inclusive Institutions and Public
Administration for Advancing the 2030 Agenda for Sustainable Development”, with introduction of innovative
cases of government-led initiatives from the Asia-Pacific region on such as identifying and targeting the public
services for the vulnerable groups, public and private partnership for young female university graduates for job
seeking, and partnership with civil society organizations for inclusive services for refugees.
The outcome of the thematic session called for further research on government paradigm shirt and innovative
approaches to delivering inclusive public services to vulnerable groups through ICT and digital government. In
addition, the yearly United Nations Public Service Forum and Awards, organized by UN DESA, also reviews
the innovation in public service delivery to the vulnerable groups.
In this context, UNPOG finds it important to further the thematic research on i) defining, identifying and
measuring vulnerable groups, ii) monitoring, evaluating and reporting the service delivery to vulnerable groups,
and iii) innovation in governance and delivering service to vulnerable groups by leveraging ICT, particularly
frontier technology, and digital government.
The objective of conducting this research is to promote the government paradigm shift and encourage
innovation in delivering inclusive service delivery to vulnerable groups and meanwhile share knowledge and
good practices for ensuring that no one is left behind.
The research in this report was conducted under the general guidance of Mr. Chae Gun Chung, Head
of UNPOG, alongside specific instruction and reviewed by Mr. Keping Yao, Governance and Public
Administration Expert and Ms. Mi Kyoung Park, Associate Research and Policy Analysis Expert at UNPOG.
Substantive research was conducted and supported by the following UNPOG interns: Christina Socci, Yerin
Cho, Hayeong Kim, Samuel Danaa, Hunjai Lee, and Prabin Maharjan.

Chae Gun Chung
Head of United Nations Project Office on Governance
Division for Public Institutions and Digital Government
United Nations Department of Economic Social Affairs
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Executive Summary
Defining, measuring and addressing vulnerability for the poorest and the most vulnerable groups,
through innovative and inclusive public services, remains a key challenge for UN Member States in
fulfilling the 2030 Agenda.
Uneven global development has impacted some segments of society more than others from fully
participating in the realization of human potential, but the burden falls heaviest on the poorest and most
vulnerable.1 Thus, the 2030 Agenda for Sustainable Development (“2030 Agenda”) has centered the need
to ensure that no one is left behind, and that all countries must strive to reach those furthest behind first.2
To achieve this end, public services have been emphasized as a crucial component in the implementation
of the 2030 Agenda—each of the SDGs is linked to the delivery of inclusive and equitable public services,
with 13 out of 17 goals specifically related to public service.3 Achieving such a standard requires innovation
in public service delivery to meet the complex needs of vulnerable groups, especially those experiencing
multiple dimensions of vulnerability confined by their social condition and position in society.4 This is an
especially important concern for women and girls, given the ways in which gender heightens the extant risks of
vulnerability they experience in other domains.
Vulnerability - as multifaceted and complex as its myriad contributing factors - difficult to define.
Defining the vulnerability of certain social groups varies among international organizations, with several major
international organizations defining vulnerability as:
•
•
•
•

“The conditions determined by physical, social, economic and environmental factors or processes,
which increase the susceptibility of a community to the impact of hazards.”5
“The degree to which a population, individual or organization is unable to anticipate, cope with,
resist and recover from the impacts of disasters.”6
“The diminished capacity of an individual or group to anticipate, cope with, resist and recover from
the impact of a natural or man-made hazard.”7
“The degree to which geophysical, biological and socio-economic systems are susceptible to, and
unable to cope with, adverse impacts of climate, [thus referring] to the vulnerable system itself,
e.g., low-lying islands or coastal cities; the impact to this system, e.g., flooding of coastal cities and
agricultural lands or forced migration; or the mechanism causing these impacts.”8

1 United Nations Department of Economic and Social Affairs [UN DESA] (2016a), Leaving No One Behind: The Imperative of Inclusive Development, available

at http://www.un.org/esa/socdev/rwss/2016/executive-summary.pdf.
2 United Nations General Assembly [UNGA] (2015, October 21), Resolution 70/1 Transforming Our World: The 2030 Agenda for Sustainable Development at
para. 4, available at http://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf.
3 Rabinovitch (2018), “DPIDG Capacity Development Strategy: Special Session,” UN Public Service Forum [presentation file].
4 Organization for Economic Cooperation and Development [OECD] (2015), Integrating Social Services for Vulnerable Groups: Bridging Sectors for Better

Service Delivery, available at http://dx.doi.org/10.1787/9789264233775-en.
5 United Nations Office for Disaster Risk Reduction [UNISDR] (2016), Proceedings from UNISDR Science and Technology Conference on the implementation of
the Sendai Framework for Disaster Risk Reduction 2015- 2030, available at https://www.preventionweb.net/files/45270_unisdrcnws2wg2vulnerabilityandexpos.
pdf.
6 World Health Organization [WHO] (n.d), Environmental Health in Emergencies: Vulnerable Groups, available at http://www.who.int/environmental_health_
emergencies/vulnerable_groups/en/.
7 International Federation of Red Cross and Red Crescent Societies [IFRC] (n.d), What is Vulnerability?, available at http://www.ifrc.org/en/what-we-do/disastermanagement/about-disasters/what-is-a-disaster/what-is-vulnerability/.
8 Intergovernmental Panel on Climate Change [IPCC] (2007), IPCC Fourth Assessment Report: Climate Change 2007: 19.1.2 Conceptual Framework for the
Identification and Assessment of Key Vulnerabilities, available at https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch19s19-1-2.html.
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Yet there is consensus about the broad roots of vulnerability.
Though specific definitions may slightly differ, they share the common understanding that exposure to
shocks is not a natural phenomenon: it is a product of any number of interlinked historical, social, cultural,
environmental, political, and economic conditions. To conceptualize vulnerability, therefore, having a broad
view of what it entails rather than a strict set of prescriptions may prove more valuable as a flexible standard of
determining who is vulnerable, as well as how and why they are vulnerable.9
Monitoring and evaluation, based on data collection, analysis, and dissemination, is critical to
ensure that customized public services match the special needs of the most vulnerable.
The lack of capacity of public officials at the national and sub-national level poses considerable challenges
to monitor and evaluate progress in serving the most vulnerable. Constrained by insufficient training and
resources, particularly the lack of statistical capacity to collect disaggregated data, governments will be
hamstrung to monitor, evaluate, and report the situation of public services delivered to vulnerable groups,
both at national and local levels. This puts vulnerable groups at even greater risk of being left out and
falling further behind.
The use of Open Government Data could significantly strengthen the scrutiny and oversight by the whole
society to track government performance and help engage the private sector and other social groups
for mobilizing additional resources to better support vulnerable groups. Supreme Audit Institutions
and Parliaments, as important stakeholders in holding governments accountable, could also play an
instrumental role in the monitoring and evaluation process.
Addressing vulnerability through innovative approaches to public service delivery
Innovation enables the paradigmatic shift necessary to meet the special needs of vulnerable groups. The
shift is critical to create inclusive and sustainable conditions of meeting the special needs of vulnerable
groups while taking into account the interlinkages of the SDGs. However, the government must be
cautious about possible adverse consequences of the disruptive changes engendered by innovation to
ensure that the inequalities that exist between and within countries do not further widen as a result of
uneven access to and biased application of frontier technology such as big data analytics and algorithms.
Leveraging ICT and digital government helps the government better deliver services to targeted
vulnerable groups, especially through innovative practices, policies, and processes.
ICT and digital government can help governments meet the needs of and lower the risks faced by
vulnerable groups.
•
•
•

Providing tools to more effectively anticipate, prepare for, and respond to risks and
disasters, as well as to more quickly identify the people who are most adversely affected
by risks and disasters;
Improving access to services and increasing the usage of services by vulnerable groups
through online platforms for essential services such as e-health and e-education services; and
Facilitating the participation and empowerment of traditionally-excluded groups from
the public sphere, which is a fundamental human right, especially by bridging the digital
divide and increasing digital literacy.

Stuart & Samman (2017), Defining ‘Leaving No One Behind,’ available at https://www.odi.org/publications/10956-definingleave-no-one-behind.
9
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Public service delivery must be reconfigured and transformed as innovative and inclusive to provide
for vulnerable groups and ensure the protection of their basic human rights.
Public service delivery should be inclusive and citizen-centered, participatory (i.e. co-created and codesigned), innovative, and easily accessible. With these principles in mind, governments must undertake
the following actions to improve public service delivery for vulnerable groups:
•
•
•

Establish and strengthen effective collaboration, not only between government agencies at the
national and sub-national levels but also with other stakeholders, such as the private sector, civil
society organizations, and the international agencies in some cases;
Strengthen the capacities of public institutions to produce and analyze disaggregated and reliable
data about the vulnerable groups for better policy planning, implementation, and monitoring; and
Mobilize sustainable financing for these efforts to improve public service delivery, which ties into
the larger issue of mobilizing new streams of financing for development.10

In conclusion, innovation in delivering public series to vulnerable groups by leveraging ICT and
digital government requires not only availing frontier technology and capacity development for
public institutions but also a paradigm shift in public service delivery.

United Nations (2015), Addis Ababa Action Agenda, available at http://www.un.org/esa/ffd/wp-content/uploads/2015/08/
AAAA_Outcome.pdf; United Nations Development Programme [UNDP] & French Development Agency [AFD] (2016),
Financing the SDGs in the Least Developed Countries (LDCs), available at http://www.undp.org/content/undp/en/home/
librarypage/poverty-reduction/afd-undp-financing-sustainable-development-and-managing-vulnerab.html.
10
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Introduction
“Leaving no one behind” is an overarching principle of 2030 Agenda.

Addressing
vulnerability
is an essential
component of
the 2030 Agenda
for Sustainable
Development,
but the concept of
“vulnerability” is
difficult to define.

Undeniably, all areas of development have witnessed progress in the past decade,
yet that progress has been inequitable between and within countries, as well as too
slow for the world to achieve the SDGs by 2030.11 This uneven development has
impacted some segments of society more than others from fully participating in the
realization of human potential, but the burden falls heaviest on the poorest and most
vulnerable.12 Thus, the 2030 Agenda for Sustainable Development (“2030 Agenda”)
has centered the need to ensure that no one is left behind, so that all countries must
strive to reach those furthest behind first.13 To do so is not simply to act on behalf of
this group, but to listen to their concerns and to act alongside them as agents of their
own development.
As UN Secretary-General António Guterres describes, this means “listening to the
views and guidance of people living in poverty, and acting together with them.”14
Member States must address the root causes of poverty in order to eradicate it
entirely, which means our approaches to tackling the unfinished business of the
MDGs must be sensitive to inequality and the vulnerabilities that people experience.
Thus, “leaving no one behind” is a moral imperative enshrined in the heart of the
2030 Agenda with clear benefits for countries as well as individuals.15 This human
rights-based perspective, alongside the understanding that society functions more
efficiently and effectively when everyone has the opportunity to participate, forms a
large part of the foundation of the SDGs.

Delivering essential services to vulnerable groups critical for SDG
implementation.
Each of the SDGs is linked to the delivery of inclusive and equitable public
services, which is especially critical for vulnerable groups. Vulnerable
groups, especially those experiencing multiple dimensions of vulnerability
and confined by their social condition and position in society, can benefit
from innovative public service delivery that is targeted to meet their complex
needs. 16 Examining how governance meets these needs is essential, not only
because poor governance itself can create or exacerbate vulnerability, but also
because governance can address vulnerability through through improving
public service delivery. Here, skewed development processes - such as those
associated with environmental mismanagement, rapid demographic changes,
dynamic and unplanned economic processes, urbanization in hazardous areas,
11 United Nations Statistics Division [UNSD] (2017), The Sustainable Development Goals Report at p. 3, available at https://

unstats.un.org/sdgs/files/report/2017/TheSustainableDevelopmentGoalsReport2017.pdf.
12 United Nations Department of Economic and Social Affairs [UN DESA] (2016a), Leaving No One Behind: The Imperative
of Inclusive Development, available at http://www.un.org/esa/socdev/rwss/2016/executive-summary.pdf.
13 United Nations General Assembly [UNGA] (2015, October 21), Resolution 70/1 Transforming Our World: The 2030
Agenda for Sustainable Development at para. 4, available at http://www.un.org/en/development/desa/population/migration/
generalassembly/docs/globalcompact/A_RES_70_1_E.pdf.
14 United Nations (2017), “Leaving No One Behind Means Listening to Poor People, Acting with Them, Says SecretaryGeneral in Message on Day for Eradication of Poverty,” available at https://www.un.org/press/en/2017/sgsm18753.doc.htm.
15 Stuart, Bird, Bhatkal, et al. (2016), Leaving No One Behind: A Critical Path for the First 1,000 Days of the Sustainable
Development Goals, available at https://www.odi.org/sites/odi.org.uk/files/resource-documents/10692.pdf.
16 OECD (2015), Integrating Social Services for Vulnerable Groups: Bridging Sectors for Better Service Delivery, available at
http://dx.doi.org/10.1787/9789264233775-en.
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and the scarcity of livelihood options - illustrate the ways in which governance can
negatively impact the vulnerability of people within its borders.17 Increasing access
to basic services for the poor and vulnerable helps them to maintain a minimum level
of well-being, reduces the likelihood that households will be negatively affected by
shocks, and invests in their human capital, thus giving them more opportunities in
the future.18 This is an especially important concern for women and girls, given
the ways in which gender heightens the extant risks of vulnerability they experience
in other domains, as this report will illustrate in the chapters to follow. Though
this report will explore a broad perspective of vulnerability by discussing various
classifications of vulnerable groups, the precarious circumstances of women and
girls will be highlighted to show that even within vulnerable groups, disasters and
shocks impact individuals differently.
Drawing on the concept of “gendered vulnerability,”19 this report emphasizes the
need for governments and other stakeholders to acknowledge that preexisting
social inequalities, such as gender inequality, determine and exacerbate the types
of challenges faced by different groups of people in order for measures to address
vulnerability to have substantive impact on the ground.
Therefore, governments, international organizations, and non-state development
stakeholders must collaborate to both identify those in danger of being left
behind and to design, implement, and evaluate policies and programs that seek to
empower the most vulnerable people by addressing diverse causes that determine
their vulnerability. Leveraging the transformative potential of information and
communications technology (ICT) and digital government is one method to innovate
the modalities of public service delivery. Applying advancements in technology,
particularly in the realm of frontier technology such as big data and data analytics,
Artificial Intelligence (AI), the Internet of Things (IoT), and blockchain, is one such
area where collaboration is critically needed, especially in the context of service
provision for sustainable development.

Furthering research to define and address vulnerability.

Gender is a principle,
cross-cutting
factor influencing
vulnerability, which
means women
and girls face
exacerbated risks
during disasters and
shocks.

Applying
advancements in
technology,
particularly in the
realm of frontier
technology, is
critically needed,
especially in the
context of service
provision for
sustainable
development.

The importance of public service delivery to the poorest and most vulnerable has
been recognized at the international level of global commitments and in the current
work of national governments. However, little research has been conducted on this
specific theme. One of the biggest obstacles to conducting research in this area is
the lack of a specific research body to focus on the needs of the vulnerable. This is
due to the fact that vulnerability itself is a complex concept with various definitions
and causes that shift in importance or relevance, depending on a researcher’s point
of reference, as Chapter I will explore. The lack of a universal understanding of
vulnerability, therefore, makes it difficult to gather data on the fundamental question
of who belongs to vulnerable groups, let alone the more complicated issues of how
to determine their needs and address them through public services.
17 Cardona, van Aalst, Birkmann, et al. (2012), “Determinants of Risk: Exposure and Vulnerability,” available at https://www.

ipcc.ch/pdf/special-reports/srex/SREX-Chap2_FINAL.pdf.
18 World Bank (2012), Africa Social Protection Policy Briefs: Targeted Service Delivery to the Poor, available at http://
siteresources.worldbank.org/INTAFRICA/Resources/social-protection-policy-brief-targeted-EN-2012.pdf; Bakri, Osman,
Bachok, & Shuid (2016), “An Assessment Service Delivery of Social Welfare Department Dealing with Vulnerable and
Disadvantages Group in Perak,” available at https://ac.els-cdn.com/S1877042816302221/1-s2.0-S1877042816302221-main.
pdf?_tid=c9bd03e0-945f-4506-ae74-e7baa9cf4155&acdnat=1524460934_9f041e331a3eeca14998005b48b1581f.
19 Neumayer & Plümper (2007), The Gendered Nature of Natural Disasters: The Impact of Catastrophic Events on the Gender
Gap in Life Expectancy, 1981-2002; Cutter & Emrich (2006), Moral Hazard, Social Catastrophe: The Changing Face of
Vulnerability along the Hurricane Coasts.
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Leveraging ICT and digital government for inclusive service delivery.
One of the biggest
obstacles to
conducting research
in this area is the
lack of a specific
research body to
focus on the needs
of the vulnerable.

The catalytic role of ICT and digital government services not only provides
solutions to improve government responses but also promotes the participation
of citizens to encourage their empowerment as co-creators and co-designers of
public services and public value. This understanding is fundamental to the SDGs
themselves, which is highlighted by various international agreements and the work
undertaken by different stakeholders to achieve the Goals. For example, the 2030
Agenda recognizes that “the spread of information and communications technology
and global interconnectedness has great potential to accelerate human progress,
to bridge the digital divide and to develop knowledge societies,” 20 a perspective
that the United Nations General Assembly also recognizes in citing the importance
of “e-government initiatives as a tool to promote development.”21 These principles
were also discussed during the 2017 High-Level Political Forum on Sustainable
Development (HLPF), with particular emphasis on the need for advancing science,
technology and innovation for the SDGs as an important means to implement the
2030 Agenda.
As such, a key outcome of the 2017 HLPF focused on the need for flexible and
participatory science, technology and innovation roadmaps at national and global
levels to achieve the SDGs, which entails the participation of other stakeholders
to promote the use of technology and innovation in sustainable development.
The Voluntary National Reviews presented at the 2017 HLPF reinforced this,
emphasizing the need for better data and monitoring and accountability mechanisms,
in addition to increased ICT infrastructure and internet access, as critical catalysts to
empower the poorest and most vulnerable through public services.22 The 2018 HLPF,
through its theme of Transformation towards sustainable and resilient societies,
expanded on this work by focusing on how to develop resilience to ensure no one is
left behind.
Similarly, the 2016 UN DESA E-Government Survey found that, applied consistently
and in an integrated manner that is responsive to vulnerability, ICT infrastructure
improved access to knowledge and technology, and contributed to building capacity
in the public sector and civil society, all of which are crucial to ensuring the effective
delivery of public services.23 The 2018 UN DESA Survey similarly illustrated this,
finding that inclusive service delivery is not only a goal unto itself, but also the
means by which governments can create more resilient societies and sustainable
development.24 When no one is left behind, society as a whole benefits. The 2016
and 2018 Surveys also found that providing inclusive services requires stakeholders
to work together to encourage innovation in ICT and digital government to improve
service provision and address the digital divide, thus ensuring that people have
both access to these services as well as the knowledge to use them.25 At the core
of their function, rapid advances in technology must be designed and implemented

20 UNGA (2015, October 21), Resolution 70/1 Transforming Our World: The 2030 Agenda for Sustainable Development at
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para. 15, available at http://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_
RES_70_1_E.pdf.
21 UNGA (2004, March 11), Resolution 58/231 Public Administration and Development, available at http://unpan1.un.org/
intradoc/groups/public/documents/un/unpan015762.pdf; UNGA (2005, February 8), Resolution 59/55 Public Administration
and Development, available at http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/59/55.
22 UN DESA (2017b), Voluntary National Reviews Synthesis Report, available at https://sustainabledevelopment.un.org/
content/documents/17109Synthesis_Report_VNRs_2017.pdf.
23 UN DESA (2016b), United Nations E-Government Survey 2016: E-Government in Support of Sustainable Development,
available at http://workspace.unpan.org/sites/Internet/Documents/UNPAN97453.pdf.
24 UN DESA (2018), United Nations E-Government Survey 2018: Gearing E-Government to Support Transformation towards
Sustainable and Resilient Societies, available at https://www.un.org/development/desa/publications/2018-un-e-governmentsurvey.html.
25 UN DESA (2016b), at p. 1; UN DESA (2018), at p. xxiii.

to contend with inequality and vulnerability as a central concern, and their use must
promote inclusion through conscious policy-making that takes into account the risks
and benefits of technology.

ICT and digital government innovations critical to deliver equitable,
inclusive public services.
ICT and digital government, set against the larger backdrop of collaboration between
all stakeholders, must be leveraged to deliver public services to the poorest and
most vulnerable to fulfill the 2030 Agenda. The challenges preventing inclusive
public service delivery for the poorest and most vulnerable groups in society, as
well as the innovative strategies being implemented by various governments in
recent years to overcome them must be explored to understand how advances like
frontier technology can be leveraged in service of development. To do so, it is
essential to understand what the concept of innovation entails, especially in relation
to improving public service delivery for vulnerable groups. Chapter III will explore
innovation in more detail through a review of literature and case studies on this
subject, with a focus on frontier technology.
The purpose of this focus on vulnerability and innovation is to contribute to nascent
research on a broader understanding of vulnerability and to submit new findings
regarding innovative public service delivery through new technology in addressing
vulnerability. Working toward this purpose first requires an assessment of other
emerging and relevant issues related to vulnerability, and the various approaches
to realizing innovative public service delivery. Specific questions to be addressed
include:
•

How can we identify, define, and determine the forms of vulnerability, especially
in the context of the 2030 Agenda?

•

How do we measure vulnerability among groups, and what are the main
challenges involved in doing so?

•

What role can data collection play in identifying vulnerable groups and
monitoring and evaluating the effectiveness of public services meant to target
vulnerable groups?

•

As a result of these questions, what lessons and policy implications can be
drawn?

Research methodology
Based on the above objectives, this research undertook a rigorous review of relevant
literature on the definition of vulnerability, the measurement of vulnerability, and the
application of innovations in governance and public service delivery. This process
involved an assessment of existing studies on vulnerability of various kinds, thus
filling the gap present in current vulnerability studies by bringing together several
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different perspectives in one place. Other relevant reference data was gathered
through the UN DESA Capacity Needs Assessment of government institutions to
implement the 2030 Agenda for Sustainable Development, in addition to cases
drawn from the 2017 UN DESA Regional Symposium,26 the 2018 United Nations
Public Service Forum and Awards, and cases collected by international organizations
such as the World Bank and OECD.

Addressing
vulnerability
is an essential
component of
the 2030 Agenda
for Sustainable
Development,
but the concept of
“vulnerability” is
difficult to define.

Through the application of both theory and practice, this empirical analysis of the
current status of initiatives to provide for vulnerable groups will proceed as follows.
First, various definitions of vulnerable groups will be explored in Chapter I, along
with a discussion of the characteristics of the agreed-upon groups. Chapter II will
then discuss how vulnerability is measured as well as the challenges of measuring
it, which includes the importance and difficulty of monitoring and evaluating public
services that target vulnerable groups. Chapter III will first define the concept of
innovation in the context of governance and examine cases in which it is applied
to outline how ICT and digital government services can be leveraged to address
the aforementioned challenges in targeting vulnerable groups. This chapter will
also focus on the benefits and risks of leveraging frontier technology in public
service delivery. Finally, Chapter IV will conclude with a discussion of policy
recommendations on moving forward to provide for vulnerable groups and protect
their basic human rights, in addition to general conclusions regarding the future of
public service delivery in an increasingly digital, interconnected world.

26 The Regional Symposium, held on December 5-8, 2017 in collaboration with the Government of the Republic of Korea,

provided participants the opportunity to identify good practices in public service delivery for the most vulnerable, as well as
possible avenues of enhanced cooperation between countries at the national local government level, in addition to partnerships
with other key actors.
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Chapter I.

Defining and Identifying Vulnerability
Definitions of Vulnerability
Vulnerability refers to the exposure of human beings, their livelihoods,
and their assets to hazard events, such as natural disasters or conflict.
Vulnerability can stem from external shocks as well, which could range from
macroeconomic instability to sudden illness or death striking a family member.
However, vulnerability also depends on historical, cultural, social, environmental,
political, and economic conditions of a given setting. In this sense, vulnerable
groups are not only at risk because they are exposed to a hazard or shock, but also
as a result of marginality, which can be manifested in everyday patterns of social
interactions, institutional biases and failures, and limited access to resources.27
Although most organizations dealing with vulnerability agree on these fundamental
concepts, there are notable differences among them.
For example, the United Nations International Strategy for Disaster Reduction
(UNISDR) broadly defines vulnerability as “the conditions determined by physical,
social, economic and environmental factors or processes, which increase the
susceptibility of a community to the impact of hazards.”28
For the World Health Organization (WHO), vulnerability is the “degree to which a
population, individual or organization is unable to anticipate, cope with, resist and
recover from the impacts of disasters,” thus situating the concept of vulnerability
squarely in the context of large-scale events.29

Although most
organizations
dealing with
vulnerability
agree on these
fundamental
concepts, there are
notable differences
among them.

The International Federation of Red Cross and Red Crescent Societies (IFRC)
also defines vulnerability as the diminished capacity of an individual or group to
anticipate, cope with, resist and recover from hazards, though it also explicitly
includes both natural and man-made hazards in its definition. The IFRC further
describes vulnerability as both relative and dynamic, thus highlighting the
heterogeneity of vulnerable groups across and within nations, and even within the
same community, depending on the context in which a specific shock or hazard
takes place. Additionally, the IFRC takes the concept of vulnerability a step further
by explicitly connecting it to poverty, although it also emphasizes that vulnerability
can also arise when people are isolated, insecure and defenseless in the face of risk,
shock or stress.30
Finally, the Intergovernmental Panel on Climate Change (IPCC) defines vulnerability
in relation to climate change, which is a more specific subset of vulnerability studies.

27 Watts and Bohle (1993), “The Space of Vulnerability: The Causal Structure of Hunger and Famine”; Morrow (1999),

“Identifying and Mapping Community Vulnerability”; Cardona, van Aalst, Birkmann, et al. (2012), “Determinants of Risk:
Exposure and Vulnerability,” available at https://www.ipcc.ch/pdf/special-reports/srex/SREX-Chap2_FINAL.pdf; Bankoff
(2013), “The Historical Geography of Disaster: ‘Vulnerability’ and ‘Local Knowledge’ in Western Discourse.”
28 UNISDR (2016), Proceedings from UNISDR Science and Technology Conference on the implementation of the Sendai
Framework for Disaster Risk Reduction 2015- 2030, available at https://www.preventionweb.net/files/45270_unisdrcnws2wg2
vulnerabilityandexpos.pdf.
29 WHO (n.d), Environmental Health in Emergencies: Vulnerable Groups, available at http://www.who.int/environmental_
health_emergencies/vulnerable_groups/en/.
30 IFRC (n.d), What is Vulnerability?, available at http://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/
what-is-a-disaster/what-is-vulnerability/.
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For the IPCC, vulnerability is “the degree to which geophysical, biological and
socio-economic systems are susceptible to, and unable to cope with, the adverse
impacts of climate events.”31 According to this organization, the term “vulnerability”
may therefore “refer to the vulnerable system itself, e.g., low-lying islands or coastal
cities; the impact to this system, e.g., flooding of coastal cities and agricultural lands
or forced migration; or the mechanism causing these impacts.”32

Determinants of Vulnerability

The determinants of
vulnerability range
from socioeconomic
status and living
conditions to the
power structures
that underpin
social organization.

Beyond establishing who is vulnerable and multiple causes underlying
the vulnerability, it is equally important to explore why people are
vulnerable.
The determinants of vulnerability range from socioeconomic status and living
conditions to the power structures that underpin social organization. For example,
poverty is often considered a major determinant of vulnerability, especially because
poor people are more likely to live and work in areas exposed to potential hazards.
They are also less likely to have the resources to help them cope with external
shocks.33 In conjunction with the direct effect of poverty—namely, the lack of
resources to cushion potential fragilities or the inability to bounce back after assets
or livelihoods are lost—the common consequences of poverty such as malnutrition,
the incidence of non-communicable diseases, and homelessness or poor housing
options, all exacerbate extant vulnerabilities arising from poverty.34
Power relations and dynamics have also been identified as major determinants of
vulnerability.35 Examining social power structures entails understanding that people
also differ in their exposure to risk as a result of their social group, gender, ethnic
or other cultural identity, and age, among other factors. Thus vulnerability can vary
greatly not only from person to person, but also from situation to situation, which
is visible in the socioeconomic conditions of subgroups within a population, (e.g.
divided by income level or type of livelihood). Vulnerability may also change over
time, adding further complexity to vulnerability measurement and risk estimation.
Box 1. Who Are Vulerable Groups?
Acording to various UN agencies as well as the 2030 Agenda, vulnerable groups
include: persons with disabilities, indigenous people, children, youth, the elderly,
people living with HIV/AIDS, refugees, migrants, internally displaced people
(IDPs), and women.36 Other sources specifically indicate pregnant women,
malnourished people, and people who are ill as particularly vulnerable when
a disaster strikes, not the least because they are more susceptible to diseases
associated with emergencies.37

31 IPCC (2007), IPCC Fourth Assessment Report: Climate Change 2007: 19.1.2 Conceptual Framework for the Identification
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and Assessment of Key Vulnerabilities, available at https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch19s19-1-2.html.
32 Ibid.
33 IFRC (n.d), What is Vulnerability?, available at http://www.ifrc.org/en/what-we-do/disaster-management/about-disasters/
what-is-a-disaster/what-is-vulnerability/.
34 WHO (n.d), Environmental Health in Emergencies: Vulnerable Groups, available at http://www.who.int/environmental_
health_emergencies/vulnerable_groups/en/.
35 McClean (2014), “Why Are People Poor and Vulnerable?,” available at https://www.unisdr.org/archive/40173.
36 UNGA (2015, October 21), Resolution 70/1 Transforming Our World: The 2030 Agenda for Sustainable Development at
para. 15, available at http://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_
RES_70_1_E.pdf; United Nations (2015), Addis Ababa Action Agenda, available at http://www.un.org/esa/ffd/wp-content/
uploads/2015/08/AAAA_Outcome.pdf; UNSD (2016a), The Sustainable Development Goals Report, available at https://
unstats.un.org/sdgs/report/2016/.
37 WHO (n.d), Environmental Health in Emergencies: Vulnerable Groups, available at http://www.who.int/environmental_
health_emergencies/vulnerable_groups/en/.

The following section provides an overview of how many people belong to the
different vulnerable groups and their main characteristics. A key facet of identity
highlighted in the following chapters is that of gender, and how men and women
(and boys and girls) experience vulnerability differently, with women and girls
experiencing a higher degree of vulnerability within all groups.

Overview of Vulnerable Groups
People living with one or more disabilities
Estimated total population:
•
•

Over a billion people are estimated to live with some form of disability (about
15% of the world's population).38
Between 110 million (2.2 percent of the world’s population) and 190 million
(3.8 percent) people who are 15 years and older have significant difficulties in
functioning.39

Status of women and girls living with one or more disabilities:
•
•
•
•
•

Women with disabilities are recognized to be multiply disadvantaged,
experiencing exclusion on account of their gender and their disability.40
Globally, women make up three-fourths of the disabled people in low and
middle-income countries. Between 65 percent and 70 percent of these women
live in rural areas.41
Women and girls with disabilities also face shockingly high risks of male
violence—in the OECD, anywhere from 39-68 percent of girls with disabilities
experience sexual abuse before their 18th birthday.42
The literacy rate for people with disabilities is 3 percent, while the literacy rate
for women and girls with disabilities as low as 1 percent.43
In the EU, 44 percent of women with disabilities are unemployed, as compared
to 25% of disabled men.44

Elderly people
Estimated total population:
•
•

The size of the elderly populaåtion is rapidly growing, at a faster rate than in the
past.45
The number of people 60 years old or older is predicted to rise from 900 million
(2015) to 2 billion by 2050 (or, from 12 percent to 22 percent of the total global
population).46

38 WHO (2018), Media Center: Disability and Health Fact Sheet, available at http://www.who.int/mediacentre/factsheets/

fs352/en/.
39 Ibid.
40 United Nations Division for Social Policy and Development (n.d), Factsheet on Persons with Disability, available at https://
www.un.org/development/desa/disabilities/resources/factsheet-on-persons-with-disabilities.html.
41 European Women’s Lobby (2011), “Women More Prone to Disability than Men, and Particularly Vulnerable to
Discrimination and Violence,” available at https://www.womenlobby.org/Women-more-prone-to-disability-than-men-andparticularly-vulnerable-to.
42 Ibid.
43 Ibid.
44 Ibid.
45 WHO (2017), “10 Facts on Ageing,” available at http://www.who.int/features/factfiles/ageing/en/.
46 Ibid.
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Status of elderly women:
•
•
•

Currently, in developed regions, there are an average of 71 men per every
hundred women in the 60 or over age group, and only 44 men per hundred
women in the 80 or over age group.47
In 2050, the global number of men per hundred women is projected to rise to 85
at ages 60 or over, to 81 at ages 65 or over, and to 61 at ages 80 or over.48
This trend of elderly women outliving men is significant because elderly women
are often more likely to experience poverty. For example, in the United States,
52.6 percent of women aged 65 and older, are “economically vulnerable,”
compared with 41.9 percent of men aged 65 and older.49

Youth
Estimated total population:
•
•

There are about 1.8 billion young people in the 15-24 age group in the world
(around 23 percent of the world’s population).50
Nearly 85 percent of the youth population lives in developing countries, with
only 20 percent of them living in middle and high-income countries.51

Status of young girls:
•

Millions of adolescents, particularly young girls, are at risk of events that limit
their life chances, including early marriage, early childbearing, incomplete
education, and the threat of HIV/AIDS.52

Forcibly displaced people: internally displaced people (IDPs) and
refugees
Estimated total population:
•
•
•

In general, there are about 1 billion migrants in the world (in other words, about
1 in 7 of the world’s population is on the move).53
Of that number, about 65 million people (6.5 percent of the world’s population)
have been forcibly displaced.54
Among the forcibly displaced population, 22.5 million people are refugees (34.6
percent of the total), with over half under the age of 18. The remaining 65.4
percent are IDPs.55

Status of displaced women and girls:
•
•

Women and children disproportionately constitute IDP populations.56
They risk rape, sexual abuse, and other gender-based violence while they
are displaced, from human traffickers, law enforcement personnel, known
acquaintances, and family members.57

47 Gould (2014), “Elderly Women the Most Vulnerable, Social Security the Most Protective,” available at https://www.epi.
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org/blog/elderly-women-vulnerable-social-security/.
48 Ibid.
49 UN DESA (2002), World Population Ageing 1950-2050, at p. 23, available at http://www.un.org/esa/population/
publications/worldageing19502050/.
50 Edwards (2015), “10 Things You Didn’t Know about the World’s Population,” Office of the Secretary-General’s Envoy on
Youth, available at http://www.un.org/youthenvoy/2015/04/10-things-didnt-know-worlds-population/.
51 Advocates for Youth (n.d), “The Development of the Global Youth Agenda,” available at http://www.advocatesforyouth.
org/publications/publications-a-z/455-youth-and-the-state-of-the-world.
52 Ibid.Ibid.
53 USA for UNHCR (n.d), What is a Refugee?, available at https://www.unrefugees.org/refugee-facts/what-is-a-refugee/.
54 Ibid.
55 United Nations High Commissioner for Refugees [UNHCR] (2017), Figures at a Glance: Statistical Yearbooks, available at
http://www.unhcr.org/figures-at-a-glance.html.
56 Buscher & Makinson (2006), “Protection of IDP Women, Children and Youth,” available at http://www.fmreview.org/sites/
fmr/files/FMRdownloads/en/FMRpdfs/BrookingsSpecial/09.pdf.
57 Buscher & Makinson (2006); Freedman (2016), “Sexual and Gender-based Violence against Refugee Women: A Hidden
Aspect of the Refugee ‘Crisis,’” available at https://www.tandfonline.com/doi/full/10.1016/j.rhm.2016.05.003.

People living in poverty
Estimated total population:
•

According to UNDP, “800 million people are still living on less than $1.25
[USD] a day, many lacking access to adequate food, clean drinking water and
sanitation.”58

Status of women and girls living in poverty:
•

•
•

•
•

According to the 2017 World Economic Forum report on the global gender gap,
“only 58% of the economic participation gap has been closed [globally]—a
second consecutive year of reversed progress and the lowest value measured by
the Index since 2008.”59
In a 2016 study by the National Women’s Law Center, women were 35 percent
more likely to live in poverty than men in the U.S.60
Poverty rates are particularly high for women of color in the U.S. In 2016: 61
- 23.1 percent of African American women were living in poverty		
- 22.7 percent of Native American women were living in poverty
- 20.9 percent of Hispanic women were living in poverty
- 11.7 percent of Asian women were living in poverty
The share of women among the older poor is 64 percent, and lone mothers with
children are more likely to be poor than lone fathers with children in European
countries.62
Women’s access to and control over their own income is much lower than that
of men, with a particularly high incidence of this trend in sub-Saharan Africa.63

“800 million people
are still living on
less than $1.25 a
day, many lacking
access to adequate
food, clean
drinking water and
sanitation.”

People living with HIV/AIDS
Estimated total population:
•
•
•

Approximately 36.7 million people (or 0.5 percent of the world’s population)
were living with HIV/AIDS in 2016.64
Of that number, 2.1 million (5 percent) were children (younger than 15 years
old).65
An estimated 1.8 million individual became newly infected in 2016, yet only
about 60 percent of people with HIV/AIDS knew their status that year.66

Status of women and girls living with HIV/AIDS:
•
•

Young women (between 15-24 years old) were 44 percent more likely to
become newly infected, compared to men in the same age group.67
In 2016, new infections among teenage girls and young women was around
11,655 girls a week.68

58 UNDP (n.d.), “Goal 1: No Poverty,” available at http://www.undp.org/content/undp/en/home/sustainable-development-

goals/goal-1-no-poverty.html.
59 World Economic Forum (2017), “Gender Gaps and Income,” available at http://reports.weforum.org/global-gender-gapreport-2017/gender-gaps-and-income/.
60 National Women’s Law Center [NWLC] (2017), “Women and Poverty, State by State,” available at https://nwlc.org/
resources/women-and-poverty-state-state/.
61 Ibid.
62 UNSD (2015), The World’s Women, available at https://unstats.un.org/unsd/gender/downloads/Ch8_Poverty_info.pdf.
63 Ibid.
64 United States Department of Health and Human Services (n.d), “The Global HIV/AIDS Epidemic,” available at https://
www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics.
65 Ibid.
66 Ibid.
67 amfAR (2017), “Statistics: Women and HIV/AIDS,” available at http://www.amfar.org/about-hiv-and-aids/facts-and-stats/
statistics--women-and-hiv-aids/.
68 Ibid.

10

•

According to the World Bank, women with disabilities face unique challenges in
preventing HIV infection, due to the heightened risk of gender-based violence,
a lack of access to reproductive health care services, and low awareness of
mother-to-child HIV transmission.69

Indigenous people
Estimated total population:
•
•
•

Around 370 million indigenous people (about 5 percent of the world’s
population) reside in over 90 countries.70
They comprise 15 percent of the world’s extreme poor in general, and 30 percent
of the rural poor population in particular.71
Over 75 percent of the world’s indigenous people live in China, South Asia, and
Southeast Asia.72

Status of indigenous women and girls:
•
•

Indigenous women often do not share equal rights with indigenous men, within
their societies or with respect to the governing majority of their home country.73
For example, in Canada, indigenous women are about 2.5 times more exposed to
violence (both spousal and non-spousal violence), compared to non-indigenous
women.74

In reviewing the data, it is clear that vulnerable groups are a
considerable part of the world’s population who still lack necessary
protections.
It is also critical
that measures
taken to address
vulnerability are
gender-sensitive,
given that gender
sharply magnifies
the existing
vulnerabilities
found in each
group.

Thus it is important to ensure that they can fully exercise their human rights, and
participate in and benefit from sustainable development as outlined in the 2030
Agenda. It is also critical that measures taken to address vulnerability are
gender-sensitive, given that gender sharply magnifies the existing vulnerabilities
found in each group. As the above data illustrates, women and girls within
vulnerable groups are more likely to experience violence due to their gender, and
possess fewer resources and skills even compared to others within their respective
group(s). In understanding how governments identify and address vulnerability,
through traditional means or as part of technology-driven innovation, it is necessary
to keep in mind how specific individuals, even within the same group, may
experience different degrees of exposure to hazards and shocks.

69 European Women’s Lobby (2011), “Women More Prone to Disability than Men, and Particularly Vulnerable to

Discrimination and Violence,” available at https://www.womenlobby.org/Women-more-prone-to-disability-than-men-andparticularly-vulnerable-to.
70 Hall & Gandolfo (2016), “Poverty and Exclusion among Indigenous Peoples: The Global Evidence,” available at https://
blogs.worldbank.org/voices/poverty-and-exclusion-among-indigenous-peoples-global-evidence.
71 Ibid.
72 Ibid.
73 Secretariat of the Permanent Forum on Indigenous Issues (2010), Gender and Indigenous Peoples: Overview, available at
http://www.un.org/esa/socdev/unpfii/documents/BriefingNote1_GREY.pdf.
74 Ottawa Coalition to End Violence against Women (n.d), “Indigenous Women Statistics,” The Media Hub, available at http://
vaw-mediahub.ca/indigenous-women-statistics.

11

Figure 1. Gender as a cross-cutting issue that exacerbates existing vulnerabilities

Given this foundation, the following section will apply these basic parameters
describing vulnerable groups to an analysis of how governments identify them and
measure their vulnerabilities.
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Chapter II.

Measuring, Monitoring, and Evaluating for
Inclusion
Methods and Challenges of Measuring Vulnerability
Data is an essential
input for a smart
and transparent
decision-making
process in support
of the 2030 Agenda
and its means of
implementation,
which can help
improve policymaking at all levels
for vulnerable
groups.

In terms of measuring vulnerability, data collection and management
play a key role in ensuring that vulnerable groups and their needs are
correctly identified.
The 2030 Agenda advocates for a significant increase in the availability of highquality, timely and reliable data disaggregated in national contexts by income,
gender, age, race, ethnicity, migratory status, disability, and geographic location,
among other characteristics, to ensure no one is left behind.75 Data is an essential
input for a smart and transparent decision-making process in support of the 2030
Agenda and its means of implementation, which can help improve policy-making
at all levels for vulnerable groups. 76 While vulnerability assessment methods
range from global and national quantitative assessments to local-level qualitative
participatory approaches, it is essential to combine both quantitative and qualitative
data collection to better capture the various tangible and intangible aspects of
vulnerability in its different dimensions.77 Several methods have been proposed to
measure vulnerability from a more comprehensive and multidisciplinary perspective.
For example, combining indices or indicators would bring together exposure and
susceptibility risks in conjunction with secondary and unobservable effects of
hazardous situations.78 Yet, to date, there is no universally accepted approach for
measuring vulnerability.79

In addition to this lack of a standardized approach, several other
challenges affect the identification and measurement of vulnerable
groups.
These constraints impact how governments can then derive appropriate
methodologies, indicators and criteria to identify, measure and assess the
vulnerabilities of those at risk.80 Through a literature review, five major challenges in
data collection and maintenance related to measuring vulnerability were identified,
of both a technical and conceptual nature.
75 UNGA (2015, October 21), Resolution 70/1 Transforming Our World: The 2030 Agenda for Sustainable Development,
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available at http://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_
RES_70_1_E.pdf; United Nations (2015), Addis Ababa Action Agenda, available at http://www.un.org/esa/ffd/wp-content/
uploads/2015/08/AAAA_Outcome.pdf.
76 United Nations Economic and Social Council [ECOSOC] (2015), Report of the Partnership in Statistics for Development in
the Twenty-first Century and the World Bank on Statistical Development, available at https://unstats.un.org/unsd/statcom/47thsession/documents/2016-26-Paris21-and-WB-on-selected-efforts-to-support-statistical-development-in-member-states-E.pdf.
77 Cardona, van Aalst, Birkmann, et al. (2012), “Determinants of Risk: Exposure and Vulnerability,” available at https://www.
ipcc.ch/pdf/special-reports/srex/SREX-Chap2_FINAL.pdf.
78 Inter-American Development Bank [IDB] & Instituto de Estudios Ambientales [IDEA] (2005), System of Indicators
of Disaster Risk and Risk Management: Main Technical Report; Cardona (2005), A System of Indicators for Disaster Risk
Management in the Americas, available at https://www.unisdr.org/2005/HFdialogue/download/tp3-paper-system-indicators.pdf;
Carreña, Cardona, & Barbat (2007), “Urban Seismic Risk Evaluation: A Holistic Approach”; Cardona, van Aalst, Birkmann, et
al. (2012), “Determinants of Risk: Exposure and Vulnerability.”
79 Fujii (2016), Concepts and Measurement of Vulnerability to Poverty and Other Issues: A Review of Literature, available at
https://www.adb.org/sites/default/files/publication/210526/adbi-wp611.pdf.
80 Birkmann & Wisner (2006), Measuring the Unmeasurable: The Challenge of Vulnerability, available at https://www.
researchgate.net/publication/285850126_Measuring_the_un-measurable_the_challenge_of_vulnerability.

1. The breadth of the definition of vulnerability itself makes it more difficult to
quantify the factors that create or exacerbate it, which makes it more difficult
to set and measure indicators and targets related to vulnerability.81
2. Most national data collected are not disaggregated, thus further aggravating
issues of identifying the real poor and vulnerable groups.82
3. 3. Collecting exposure data is not standardized, so that collecting such data is
seldom, if ever, the responsibility of any one agency to collect and maintain,
which hinders policy coherence.83
4. Many national governments lack the needed capacities to undertake
disaggregated data collection. This capacity issue also directly affects
governments’ ability to adopt ICT and digital government technology in
identifying and meeting the needs of the real poor and vulnerable, especially
refugees, IDPs, and migrant populations. For example, Aadhaar, the biometric
ID system in India, has experienced a gamut of issues ranging from technical,
hardware glitches to human-related problems (from errors in data entry to
officials who ask for bribes), which has resulted in denying food rations and
pensions to India’s poorest families, with women especially affected. 84
5. There are also instances in which institutions engaged and dealing with
vulnerability-related data are reluctant to share it. For example, in recent years,
Ethiopia consistently underestimated the number of the population facing
food insecurity, potentially due to a desire to preserve its image as a quickly
developing country.85 Likewise, France does not collect data disaggregated by
ethnicity or race in its census or other statistical stock-taking policies, which
raises questions about its ability to provide public services for vulnerable
minority populations.86 In addition to these issues, governments must general
do more to ensure access to data, especially related to guaranteeing the
privacy, accuracy, and consistency of data.87
In spite of these challenges, the UN has been undertaking efforts to improve
international standards related to data collection for vulnerable groups through the
work of its Statistical Commission, as well as the Statistical Division (UNSD) more
generally. For example, since 1988 the UN has published data related to the basic
prevalence of disability worldwide, as well as general socio-economic and living
conditions of persons living with and without disabilities.Although extensive in
scope, the Disability Statistics Database currently only roughly defines and groups
the kinds of disabilities that people live with, via categories of disabilities that affect
biological functions such as “seeing,” “hearing,” and “remembering.” These general
classifications make it difficult to draw conclusions about specific groups that may
face more challenges than others within the same category in accessing the public
services they need.88
81 Birkmann & Wisner (2006), Measuring the Unmeasurable: The Challenge of Vulnerability, available at https://www.

researchgate.net/publication/285850126_Measuring_the_un-measurable_the_challenge_of_vulnerability.
82 WHO Commission on Social Determinants of Health (2008), Closing the Gap in a Generation: Health Equity through Action
on the Social Determinants of Health, available at http://apps.who.int/iris/bitstream/handle/10665/43943/9789241563703_eng.
pdf;jsessionid=86BA079B9CE510EB4AE7653DF754FD77?sequence=1.
83 Ibid.
84 Biswas (2018), “Aadhaar: Is India’s Biometric ID Scheme Hurting the Poor?” BBC News, available at http://www.bbc.
com/news/world-asia-india-43207964.
85 Mosley (2012), “Translating Famine Early Warning into Early Action: An East Africa Case Study,” at p. 7, available at
https://www.chathamhouse.org/sites/files/chathamhouse/public/Research/Africa/1112pp_mosley.pdf.
86 Ware (2015), “Color-blind Racism in France: Bias against Ethnic Minority Immigrants.”
87 WHO Commission on Social Determinants of Health (2008).
88 UNSD (n.d.), Disability Statistics, available at https://unstats.un.org/unsd/demographic-social/sconcerns/disability/
statistics/#/home
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Case of Gender Statistics for Measuring Vulnerability of Women and Girls
In terms of gender statistics, the UN Statistical Commission has agreed upon
a “Minimum Set of Gender Indicators” in 2013 as a guide for nationally and
internationally compiled gender statistics. This set of indicators is comprised of 52
quantitative and 11 qualitative indicators related to gender equality and/or women’s
empowerment.89 Based on this, UNSD tracks which countries have data related to
each indicator to see the global gaps in data collection capacity. For example, the
majority of countries tend to have data related to education-based indicators, while
the least-represented indicators are found in the categories of human rights for
women and girl children, economic structures and participation in public activities,
and public life and decision-making, as the tables below illustrate.90 The indicator
with the least amount of global coverage—regarding female genital mutilation—
was excluded from this list because it is explicitly limited to relevant countries only,
while other indicators do not make this distinction.
Table 1. UNSD “Minimum Set of Gender Indicators” with the most global
coverage

Table 2. UNSD “Minimum Set of Gender Indicators” with the least global
coverage

89 UNSD (n.d.), Minimum Set of Gender Indicators, available at https://genderstats.un.org/#/home.
90 Ibid.
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To underscore this point, the following maps depict the geographical distribution of
these gender indicators, from the indicator with the highest geographical coverage
(adolescent birth rate) to one of the lowest degrees of coverage (proportion subjected
to sexual violence).
Figure 2. Countries that collect data related to the adolescent birth rate

Figure 3. Countries that collect data related to sexual violence against women
and girls

Considering the progress made and the challenges that remain, the following section
will discuss how the data that does exist can be applied to strengthen the monitoring
and evaluation process, which is a crucial component of planning and delivering
public services for vulnerable groups.
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The Critical Role of the Monitoring and Evaluating Process
Accurate, timely, disaggregated and reliable data collection is critical
for policy design and implementation, as well as the process of
monitoring, evaluating, and reporting on progress.

Data collection and
analysis has been
identified by the
2030 Agenda as a
crucial mechanism
to ensure that
we leave no one
behind.

Data plays a key role in helping governments and other stakeholders provide for the
needs of the most vulnerable through public service delivery. This process is critical
to determine whether measures taken on behalf of vulnerable populations must be
revised to better serve the heterogeneous needs of groups in order to achieve the
2030 Agenda.91 Without accurate, consistent, and country-led follow up and review,
the transformative aim of the 2030 Agenda risks going unfulfilled. The unfinished
business of the MDGs in particular highlighted the importance and need for
disaggregated data for development. Data collection and analysis has been identified
by the 2030 Agenda as a crucial mechanism to ensure that we leave no one behind.
Governments and other stakeholders must work together to establish baseline data
for the various vulnerable groups in each country and devise innovative strategies
to identify their needs. Without data, inclusive policies and programs cannot be
developed to address vulnerable groups’ needs.
To buttress efforts to collect disaggregated data and develop useful indicators,
the 2030 Agenda itself highlights that member states should not only encourage
participation from parliaments and other institutions in the country in its review
process, but also include the participation of “indigenous peoples, civil society, the
private sector and other stakeholders, in line with national circumstances, policies
and priorities” as well.92 Although the challenges in establishing the tools and
skills necessary to track progress - including statistical systems, data collection
and analysis methodologies, and reporting mechanisms - are considerable unto
themselves, governments and other national stakeholders must also take into account
the special challenges related to monitoring and reporting progress achieved with
regard to vulnerable groups.93 One such challenge relates to the capacity of public
administration at the national and sub-national level.
Without sufficient technical skills and resources, governments will not be able to
carry out the monitoring, evaluation, and reporting process, which puts vulnerable
groups at even greater risk of falling further behind. The need for broadened capacity
development is not simply a goal unto itself—it also has implications for the ability
of countries to develop and implement country-relevant indicators and to collect
data.
For further improvements, governments must follow the “progress of the Inter
Agency and Expert Group on SDG Indicators (IAEG-SDGs) and begin working
toward identifying nationally-relevant indicators that can be used to track progress
toward nationally-adapted SDGs,”94 particularly in terms of capturing data on the
most vulnerable groups in their societies.

91 United Nations Development Group [UNDG] (n.d.), “Monitoring, Reporting and Accountability,” available at https://undg.

org/programme/2030-agenda-section/budgeting-for-the-future/.
92 United Nations Development Group [UNDG] (n.d.), “Monitoring, Reporting and Accountability,” available at https://undg.
org/programme/2030-agenda-section/budgeting-for-the-future/.
93 Ibid.
94 Ibid.
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Oversight Institutions and Accountability Tools
Supreme Audit Institutions (SAIs), parliaments, and open
government data (OGD) also contribute much to the process of follow
up and review.
These institutions and tools reinforce the other aforementioned mechanisms critical
to address the needs of vulnerable groups. As institutions independent from the
government, SAIs externally monitor and review actions the government undertakes.
Parliament also monitors, reviews, and supervises the government, often working
closely with SAIs to efficiently provide oversight.95 When given true independence
and the resources to carry out this function, SAIs help promote the “efficiency,
accountability, effectiveness and transparency of public administration, which is
conducive to the achievement of national development objectives and priorities as
well as the internationally agreed development goals.”96 This purpose is linked to
OGD as well, given that SAIs also help the public and civil society organizations
gain access to government data, which in turn creates more opportunities for public
service delivery to be improved, particularly in terms of whom it seeks to target,
how resources are used, and how decisions are made.97
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Making OGD more accessible is especially critical, given the need for
participatory decision-making to successfully implement the SDGs at
national and sub-national levels.98
If managed well, OGD helps citizens hold governments accountable and gives
public administrators incentives to make evidence-based policies. OGD can also
create the necessary conditions for citizens “to better understand why and how
decisions are made, which can help restore trust and can lead to better acceptance of
policy decisions.”99 Finally, OGD can help promote more participatory governance,
which will be discussed further in Chapter III. The benefits of inclusive and
innovative follow-up and review processes that specifically involve SAIs and OGD
are clear, particularly when in service of creating more transparent and accountable
public service delivery and public administration practices. The concept of “open
government” describes the potential of such measures, not the least because it is
mainstreamed across the SDGs as a means to achieve the ambitious goals of the
2030 Agenda. Open government emphasizes the values of public participation,
transparency, and accountability at the institutional level. Seen as an often “essential
element of high quality and universal service provision,”100 the principles of open
government can have a considerable, positive effect on vulnerable groups, especially
95 United Nations Development Programme [UNDP] & Inter-Parliamentary Union [IPU] (2017), Global Parliamentary

Report, available at http://www.undp.org/content/undp/en/home/librarypage/democratic-governance/parliamentary_
development/global-parliamentary-report-2017.html.
96 United Nations & International Organisation of Supreme Audit Institutions [INTOSAI] (2017), Conclusions and
Recommendations of the 24th UN/INTOSAI Symposium on Digitalization, Open Data and Data Mining, at p. 1, available at
http://workspace.unpan.org/sites/Internet/Documents/UNPAN97270.pdf.
97 UN DESA (2013), Guidelines on Open Government Data for Citizen Engagement, at p. 2, available at http://workspace.
unpan.org/sites/Internet/Documents/Guidenlines%20on%20OGDCE%20May17%202013.pdf; United Nations & INTOSAI
(2017), Global Parliamentary Report, at p. 4.
98 UN DESA (2013), Guidelines on Open Government Data for Citizen Engagement, at p. 2.
99 UN DESA (2017a), Guide on Lessons for Open Government Data Action Planning for Sustainable Development, at p. 6,
available at http://workspace.unpan.org/sites/Internet/Documents/UNPAN97913.pdf.
100 Hughes, Scott, & Maassen (2017), Improving Public Services: Guidance for Developing OGP Commitments, at p. 5,
available at https://www.opengovpartnership.org/sites/default/files/OGP_public-service-guidance.pdf.
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because public services are instrumental in ensuring the well-being and life chances
of all individuals in society. Public services, if delivered equitably and effectively,
can also contribute to the resilience and prosperity of societies.101 By applying the
principles of open government to innovative service delivery, governments would be
able to strengthen the public’s trust in a country’s institutions by improving the ways
in which people interact with the government through its services. To do so would
not only reinforce the actual implementation and success of intended reforms, but
also create space for non-state stakeholders to participate more fully in the design,
implementation, and evaluation stages of policy-making.102 This commitment to
engage with the public is especially important for vulnerable groups, as it provides
a much-needed opportunity for their voices to be heard and their needs to be
addressed.

Lessons Learned from the Capacity Needs Assessment
On the whole, countries face challenges in implementing the
frameworks needed to collect disaggregated data, develop inclusive
and accurate indicators, and make government data accessible.
However, this does not mean that actions to improve public service delivery for
the most vulnerable have not been undertaken. An examination of the ongoing
Capacity Needs Assessment survey exercise conducted by UN DESA provides
insight into how much progress has been made to date by 20 countries from the
Asia-Pacific and Eastern Africa regions. For example, 14 countries (70 percent)
across both regions and of varying income levels responded that they have adopted
new policies to improve the well-being of the poorest and most vulnerable people,
while an additional two countries are in the process of establishing such targeted
measures. This pattern is also reflected in terms of the number of countries who
have taken steps to improve public services in key sectors, such as health, education,
job creation and the environment, with a particular focus on targeting the most
vulnerable. Again, the majority of countries (75 percent) have made public service
delivery improvements, while another three countries are in the process of doing so.
Figure 4. Survey responses on progress to implement measures targeting
vulnerable groups
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101 Ibid.
102 Ibid.

The Capacity Needs Assessment also highlighted the lack of steps
taken to operationalize the interrelatedness of the SDGs at the
national and sub-national level.
According to the seven countries that provided information on the details of
the measures taken to improve public service delivery, the majority targeted the
education sector and the employment sector (4 countries), the health sector (3
countries), the trade/industry sector (2 countries), and the infrastructure sector (1
country) with all countries except one listing more than one sector.
Figure 5. Sectors targeted by survey respondents to improve public service
delivery
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Yet none of these measures, based on the responses provided, took into an account
the impact of other sectors on holistic, sustainable development outside the targeted
one, or explained how the government sought to understand the linkages between
such critical sectors in delivering essential services.

The final important takeaway from the Capacity Needs Assessment is
the need to involve parliaments and the SAIs in the review process for
SDG implementation.
As discussed earlier, it is critical that both institutions are engaged in the integration
of the goals and targets of the 2030 Agenda to help ensure the process is as
transparent, accountable, participatory, and inclusive as possible. However, only 7
countries out of 20 (35 percent) had plans in place to involve both parliament and
the national SAI in the review of progress made concerning the SDGs. 8 countries
(40 percent) only had plans to involve their parliamentary bodies in this way,
while 3 countries (15 percent) were still in talks to discuss how to incorporate such
oversight in the review process. The final two countries (10 percent) did not report
any mechanism for oversight.
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Figure 6. Description of oversight mechanisms to involve parliaments and/or
SAIs

These answers are significant for two reasons. First, the fact that only a handful of
countries involved both SAIs and parliament in the review process highlights the
need for governments to strengthen their collaboration with the SAIs and increase
engagement with them in the process of SDG implementation and monitoring and
review. Second, the choice of reviewing bodies is not limited by region or income
level. The groups of countries in this survey (SIDS, LDCs, and middle-income AsiaPacific countries) were spread out among the different categories in answering this
question. This suggests that more country-specific factors may be at play in terms of
determining why some countries include SAIs in their review of the SDGs and some
do not. Though this is outside the scope of the survey, it would be useful to pursue
research in this area, especially given the importance of monitoring and evaluation
in SDG implementation.
Thus, understanding how well countries provide targeted public services for the most
vulnerable must not only take into account the services themselves and the ways in
which they are developed in collaboration with the communities that use them, but
also how (or if) governments monitor and evaluate such service delivery. Using the
principles below as a guide, it is possible to determine where countries are in terms
of developing and implementing the mechanisms to monitor and evaluate progress
on achieving the SDGs.
Box 2. Main Elements for Monitoring and Evaluating Progress on SDG
Implementation
•
•

•
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Data collection: Does this country have the capacity to collect disaggregated
data? Does it do so regularly?
Oversight and review: Are there any SAIs (Supreme Auditing Institutions)
to monitor progress of government programmes? Is Parliament also
involved in oversight? Are non-state actors such as civil society or the
private sector also involved?
Institutionalization of monitoring and evaluation: Is there a regular
review scheme of programs in place? Are other stakeholders involved in
this? Are regular progress reports produced?

Chapter III.

Innovation in Public Service Delivery to
Vulnerable Groups by Leveraging ICT and
Digital Government
This chapter examines how innovations through ICT and digital
government can be leveraged to provide public service to vulnerable
groups.
Digital government
has proven to be
helpful in defining
and addressing
the most pressing
needs of the poorest
and most vulnerable
people—such as
in the provision
of food, shelter,
health services,
social safety nets
and employment
opportunities.

Critical to the application of technology to governance is the understanding that,
when it comes to addressing vulnerability, governments must take proactive action
that explicitly targets vulnerable groups rather than relying on “trickle-down”
policies to eventually address their needs.103 Digital government has proven to be
helpful in defining and addressing the most pressing needs of the poorest and most
vulnerable people—such as in the provision of food, shelter, health services, social
safety nets and employment opportunities. By enlarging the coverage of electronic
public services to bridge the digital divide, increasing people’s digital literacy, and
better capturing those who belong to vulnerable groups, governments can develop
measures to better meet their needs. Yet how can ICT and digital government be
leveraged to bring about these transformative changes? To address this question, it
is necessary to understand what innovation is and what promise it holds for bringing
about sustainable and inclusive development.

Definitions of Innovation

Applying
innovation to
governance is
necessary, for
service delivery is
not a process that
naturally allocates
resources to the
areas of the most
need.

Although the common understanding of innovation is often considered only in a
technical sense—such as the ways technological innovation can promote rapid
economic advancement through “leapfrogging” and “stage-skipping”104 —innovation
also has a much broader function. As UNDP describes, “Innovation for development
is about identifying new and more effective solutions that add value for the people
affected by development challenges.”105 Therefore, by situating innovation in the
context of development, it is possible to understand how the concept can be applied
beyond the realm of technology to include fundamental, transformative changes
to governance itself, and the institutional structures that exist to meet the needs
of vulnerable groups. Applying innovation to governance is necessary, for service
delivery is not a process that naturally allocates resources to the areas of the most
need. Rather, it often directly reflects the “existing decision-making structure, policy
coherence and institutional coordination, budgetary considerations and sovereign
prioritization of goals and objectives.”106
103 Stuart & Samman (2017), Defining ‘Leaving No One Behind,’ available at https://www.odi.org/publications/10956-

defining-leave-no-one-behind.
104 Lee & Mathews (2013), Science, Technology and Innovation for Sustainable Development, available at https://www.
un.org/development/desa/dpad/publication/cdp-background-paper-no-16/.
105 UNDP (2017), Spark, Scale, Sustain: Innovation for the Sustainable Development Goals, p. 2, available at http://www.
undp.org/content/undp/en/home/librarypage/development-impact/spark-_-scale-_-sustain---2016-year-in-review.html.
106 Alberti & Rabinovitch (2018), Innovation in Public Service Delivery for the Sustainable Development Goals, forthcoming.
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Given this, improving the delivery of public services to vulnerable groups requires
both simple technical adjustments to better target these groups and define their needs
and big-picture paradigm shifts in the way governments function. However, as with
most issues related to development, this kind of change requires the application of
consistent, committed political will at the national and local level, as well as the
capacity to bring about needed innovations in service delivery itself.107

Furthering research to define and address vulnerability.
The importance of public service delivery to the poorest and most vulnerable has
been recognized at the international level of global commitments and in the current
work of national governments. However, little research has been conducted on this
specific theme. One of the biggest obstacles to conducting research in this area is
the lack of a specific research body to focus on the needs of the vulnerable. This is
due to the fact that vulnerability itself is a complex concept with various definitions
and causes that shift in importance or relevance, depending on a researcher’s point
of reference, as Chapter I will explore. The lack of a universal understanding of
vulnerability, therefore, makes it difficult to gather data on the fundamental question
of who belongs to vulnerable groups, let alone the more complicated issues of how
to determine their needs and address them through public services.
Box 3. Classification of Types of Innovation for Governance
“a) Institutional innovations, which focus on the renewal of established
institutions and the establishment of new institutions;
b) Organizational innovation, including the introduction of new working
procedures or management techniques in public administration;
c) Process innovation, which focuses on the improvement of the quality of
public service delivery; and
d) Conceptual innovation, which focuses on the introduction of new forms
of governance (e.g., interactive policy-making, people’s budget reforms,
horizontal networks)”108
Although these definitions of innovation also describe how the concept relates
to governance generally, there are also specific principles of innovation in the
context of governance that must also be borne in mind. Governance measures, to be
innovative, must also:
-

improve access;
produce better quality (such as better-quality services);
be inclusive by considering the needs of those furthest behind; and
develop people-driven and people-centered initiatives; and be transparent and
accountable.109

107 Ibid.
108 Ibid.
109 Ibid.
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Figure 7. Further suggested criteria for innovative governance (UNDP)110

Taking gender as
an example, it
is not enough to
make sure that
public services
are designed and
delivered in a
“people-focused”
manner.

Though these criteria cover the fundamental principles that must be in place to
ensure inclusion, it is also important that efforts are made to address the fact
that different people within vulnerable groups are disproportionately affected by
governance decisions that impact their daily lives, depending on factors such as
gender, age, disability status, health status, and so on. Taking gender as an example,
it is not enough to make sure that public services are designed and delivered in a
“people-focused” manner. Rather, to ensure that groups who experience compounded
vulnerability benefit from public services, other issues must also be addressed. As
discussed at the 2018 UN Public Service Awards Day and Forum, persistent gaps
in the following areas continue to hamper the active participation of women as
stakeholders and users of public services:111
-

Ultimately,
innovation in
governance can
be described as
a means to find
solutions and create
public value, not as
an end unto itself.

weak policy and legislative frameworks for gender equality;
low levels of women’s participation and representation in decision making
positions, especially within the public sector;
limited capacity within institutions to conduct gender analysis and produce
sex-disaggregated data; and
limited capacity to implement planning and budgeting for gender responsive
services.

When considering how to make public services more user-centered in terms of
their design and delivery, it is critical to ensure not only that vulnerable groups
are involved in this process, but also that the barriers preventing the participation
of various demographics within vulnerable groups are recognized and addressed
through better governance practices. Ultimately, innovation in governance can
be described as a means to find solutions and create public value, not as an end
unto itself.112 Based on this understanding of innovation, the following section
will outline specific principles that must be integrated into public service delivery,
which includes innovation as well as inclusive, participatory, and easily accessible
modalities of policy design and implementation.

110 UNDP (2017), Spark, Scale, Sustain: Innovation for the Sustainable Development Goals, available at http://www.undp.org/

content/undp/en/home/librarypage/development-impact/spark-_-scale-_-sustain---2016-year-in-review.html.
111 “Workshop 3: Transforming Public Administration to Increase Women’s Participation and Leadership for GenderResponsive Services.” (2018), available at http://workspace.unpan.org/sites/Internet/Documents/2018%20UNPSA%20
D2W3%20concept%20note%20English%20(14june).docx.pdf.
112 Alberti & Rabinovitch (2018), Innovation in Public Service Delivery for the Sustainable Development Goals.
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Approaches to Transforming Public Service Delivery for Vulnerable
Groups
To meet the tangible challenges faced by vulnerable groups, the
fundamental concept of public service must be reconfigured.
The following four guiding principles to harness the power of technology for
sustainable development can also facilitate public service delivery models that better
address the needs of those furthest behind. Thus, to bring about the future we want,
public service delivery should be inclusive and citizen-centered, participatory, easily
accessible, and innovative.
I. Inclusive and Citizen-Centered
Public service should be designed in an inclusive and citizen-centered way to benefit
the poorest and most vulnerable. The top-down public service approach traditionally
employed by governments is more likely to fail to include marginalized groups in
designing, implementing and evaluating projects and programs. Although shifts in
public administration over the past few decades have started to move away from this
top-down model, it is critical to ensure that policy makers are in touch with local
needs, particularly those of groups whose voices have consistently been excluded
from public discourse.113 In moving toward a more inclusive and citizen-centered
policy making process, ICT and digital government can be used as innovative tools
to reach marginalized groups and ensure their opinions are heard.

The top-down public
service approach
traditionally
employed by
governments is
more likely to fail to
include marginalized
groups in designing,
implementing and
evaluating projects
and programs.

Establishing a Civil Registration and Vital Statistics (CRVS) system illustrates
how policy makers can design inclusive and citizen-centered public services. The
importance of this specific kind of data is explicitly recognized in SDG Goals
16 and 17, and more broadly throughout the 2030 Agenda as necessary inputs to
track implementation progress.114 CRVS systems are also a critical tool in tracking
vulnerable groups when integrated with digital identification systems, by capturing
data related to the occurrence and characteristics of vital events such as births,
deaths, and marriages.115
Digital identification is a key aspect of ensuring inclusive and citizen-centered
public service delivery, as the World Bank describes through its Identification for
Development (ID4D) Integration Approach. Currently, about 1.1 billion people do
not have official proof of their identity.116 The reasons for this vary depending on
context, but the fact that more than a third of people without official identification
live in low-income countries, while another 50 percent live in lower middleincome countries, illustrates that those without identification are also often exposed
to different kinds of vulnerability.117 In this sense, CRVS-related data are critical
for inclusive public service delivery because they increase access to financial
services, social benefits, healthcare, and education, among others. CRVS data also
helps governments identify trends related to the well-being of their populations.

CRVS systems are
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groups when
integrated with
digital identification
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births, deaths, and
marriages.

113 UNDP Global Center for Public Service (2015), From Old Public Administration to the New Public Service: Implications

for Public Service Reform in Developing Countries, available at http://www.undp.org/content/dam/undp/library/capacitydevelopment/English/Singapore%20Centre/PS-Reform_Paper.pdf.
114 UNSD (2016b), Status of Civil Registration and Vital Statistics: African English-speaking Countries, available at https://
unstats.un.org/unsd/demographic-social/crvs/documents/Technical-report-CRVS-in-English-speaking-African-countries3.pdf.
115 UNSD (n.d.), “CRVS and the Sustainable Development Goals,” available at https://unstats.un.org/unsd/demographic/crvs/
Global_CRVS_Docs/news/CRVS_and_the_SDGs_2016.pdf.
116 World Bank (n.d.), “Global Dataset,” Identification for Development, available at http://id4d.worldbank.org/global-dataset.
117 Ibid.
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It is for this reason that Rwanda is in the process of modernizing its current CRVS
system to make it more interoperable among the different ministries charged with
collecting such data (related to health, justice, and local governance, e.g.) as well as
more efficient in using such data.118

II. Participatory
The use of ICT
can broaden and
deepen political
participation by
enabling citizens
to connect with
their elected
representatives, as
well as with each
other.

Public service should also be participatory to ensure that all people are not
only identified by the government, but also actively involved in governance. To
facilitate this, employing social media and other ICT can multiply the channels of
communication between ordinary citizens and policy makers, especially through
e-participation initiatives. The use of ICT can broaden and deepen political
participation by enabling citizens to connect with their elected representatives, as
well as with each other. Thus, e-participation can also be seen more broadly as part
of e-democracy, in which ICT connects elected officials, the media, interest groups,
civil society organizations, and citizens to the political process at all levels of
government.119
As an example of e-participation, the European Union has taken the lead in using
online tools to improve citizen engagement in the legal process. Since 2007, 21
interlinked projects to encourage local and regional participation of citizens have
been funded, and the European Parliament, national parliaments and local and
regional authorities are actively involved in their promotion. For these projects,
ICT tools are being tested to translate legal documents into different languages, as
well as into less technical language. By making the laws themselves more readily
understandable, policy makers hope that citizens' involvement and contribution in
the process of creating and implementing legislation will increase.120
Box 4. Defining “Co-created” and “Co-designed” Participation
Within this broader participatory framework, the concepts of “co-created” public
service and “co-designed” public service must also be discussed. Although they
may seem similar, there are salient differences between these two terms and their
role in promoting participatory governance.
First, “co-created” public services refer to the shift in citizens’ roles in public
service delivery, from passive service beneficiaries to active, informed partners
or “co-creators” in problem-solving. In recent years, individual citizens have not
only developed innovative solutions to social problems, but have also taken a more
active role in discovering and identifying the root causes of such problems, as well
as developing and implementing solutions.121 ICT can be a catalyst to give citizens
the tools for these kinds of problem-solving initiatives and also facilitate access
to public data, which in turn increases government transparency and reduces the
distance between citizen innovators and government agencies.122 These broadened
roles for citizens in the public sector thus have the potential to ultimately transform
society into a more open, inclusive, accountable, and innovative space.
118 African Programme for Accelerated Improvement of Civil Registration and Vital Statistics (2016), “Rwanda completes a
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CRVS comprehensive assessment and moves forward to modernize its CRVS system,” available at http://www.apai-crvs.org/
rwanda-assessment.
119 Chen, Brandt, & Gregg et al. (2008), Digital Government: E-Government Research, Case Studies, and Implementation.
120 Davies (2015), E-government: Using Technology to Improve Public Services and Democratic Participation.
121 Leonard-Barton (1995), Wellsprings of Knowledge; Von Hippel (1988), The Sources of Innovation.
122 Nambisan & Nambisan (2013), Engaging Citizens in Co-Creation in Public Services: Lessons Learned and Best Practices.

By contrast “co-design,” as the name implies, is a narrower term that focuses on the
design stage of policy making, in which stakeholders are brought into the design
process of public service delivery modalities. Co-design is more than just simple
user testing: to truly be described as “co-designing,” stakeholders need to have an
active role in design and implementation processes. By their nature, government
services are complex and have to be delivered to all eligible citizens; however,
involving a random selection of citizens or a self-selected group in service design
could lead to badly-targeted services. To address this issue, co-design starts with the
assumption that all stakeholders are equally important. Additionally, focusing on
a user-led design process could also lead to a user-led approach in the delivery of
public services.123

III. Easily Accessible
Finally, public services should be easily accessible. “Accessible” in this context
has three meanings. First, vulnerable groups need access to infrastructure and
technology to benefit from e-services and online information, which entails internet
access as well as access to digital devices. However, as the 2018 UN E-Government
Survey shows, this issue is no longer at the forefront of the discussion on
e-inclusion—rather, the other meanings of this concept have taken precedent. With
this in mind, the second meaning of access also refers to the digital literacy needed
to navigate online services and ICT tools themselves. In the 2016 survey, it is shown
that only 35 percent of people in developing countries were using the Internet,
compared to 82 percent of people in developed countries,124 which remains the latest
data available.125 The graph below shows that, in spite of progress made in terms of
the number of people who can access the internet, regional disparities persist.126
Figure 8. Regional disparities in Internet usage, over time

123 Smart Cities (2011), “Co-design in Smart Cities: A Guide for Municipalities,” available at http://www.smartcities.info/

files/Co-Design%20in%20Smart%20Cities.pdf.
124 UN DESA (2018), United Nations E-Government Survey 2018: Gearing E-Government to Support Transformation
towards Sustainable and Resilient Societies, available at https://www.un.org/development/desa/publications/2018-un-egovernment-survey.html.
125 Ibid., at p. 35.
126 Ibid.
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multilingual reality
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having digital
government services
available in only one
or two languages
may limit access for
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popular languages
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officially recognized
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Third, access also entails whether the kinds of services take into account the
specific, heterogeneous needs of individuals within different vulnerable groups.
Service design can affect access in several different ways. Given the multilingual
reality of many countries, having digital government services available in only one
or two languages may limit access for those who speak less popular languages or
languages not officially recognized by the state.127 This is particularly concerning
given the dominance of English as the lingua franca of online content, which can
limit the number of people who can access information and services online. The
table below illustrates this issue, which has been exacerbated by the rise of nonEnglish speakers online.128

Figure 9. Percentage of English and non-English speakers online, over time

Box 5. Using Artificial Intelligence to Preserve Indigenous Languages
In Peru, native languages such as Quechua are threatened by the lack of use
and visibility, especially considering that it is difficult to find material written in
native South American languages on the Internet. To address this problem, the
Siminchikkunarayku Foundation, supported by the Peruvian Science Council
(CONCYTEC), the Catholic University of Peru (PUCP), and the Internet Society
(ISOC), has launched a project to link the promotion of Quechua to the rise of
artificial intelligence (AI). The Siminchikkunarayku Foundation is working to
gather multimedia content from artists, researchers, engineers, and linguistic
communities to bring endangered languages such as Quechua online and
offering different AI tools - such as translator or personal assistant apps - in that
language in order to preserve it. Beyond Quechua, this project aims to expand to
include all indigenous South American languages, as well as acting as a possible
model for similarly-endangered Asian-Pacific languages. Thus, this project
illustrates the need for more linguistic diversity in technology, particularly given
the large role digital government is set to play in public service delivery.129

127 UN DESA (2016b), United Nations E-Government Survey 2016: E-Government in Support of Sustainable Development, p.
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98, available at http://workspace.unpan.org/sites/Internet/Documents/UNPAN97453.pdf.
128 UN DESA (2018), at p. 36.
129 The Siminchikkunarayku Foundation (n.d.), available at https://siminchikkunarayku.pe/ingles/index.html.

Additionally, service design itself may not adequately meet the needs of certain
groups, though the results of the 2018 UN E-Government survey have shown an
exponential increase in the amount of services provided for various vulnerable
groups. For example, the number of targeted digital government services for women
doubled between 2014 and 2016,130 and services for this group have dramatically
increased at the time of the 2018 survey, as shown in the table below.131
Figure 10. Increase in targeted digital government services for vulnerable
groups, over time

In spite of this progress, however, it is important to note that women-targeted online
programs that do exist are not evenly distributed across regions, although this
metric has also seen improvement over the past two years. In 2016, only 7 countries
in Africa (about 13% of total countries) and 3 countries in Oceania (about 21%
of total countries) had online programs for women, compared to 22 countries in
Europe (51%) and 17 countries in Asia (36%).132 However, in 2018, 27 countries in
Africa (about 50% of total countries) and 4 countries in Oceania (about 28.5% of
total countries) had online programs for women, in addition to continued growth in
Europe (39 countries with such programs, or about 91%) and Asia (37 countries with
such programs, or about 79%).133
Figure 11. Status of regional progress in the number of women-targeted digital
government programs

130
131
132
133

UN DESA (2016b), at p. 8.
UN DESA (2018), at p. 103.
UN DESA (2016b), p. 98.
UN DESA (2018), United Nations E-Government Survey 2018: Gearing E-Government to Support Transformation
towards Sustainable and Resilient Societies, p. 103, available at https://www.un.org/development/desa/publications/2018-un-egovernment-survey.html. .
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Though
infrastructurerelated digital
access has increased
significantly over
the past few years,
it is critical that
technological
advancements result
in improved socioeconomic outcomes,
which so far has not
been the case.

It is especially
crucial to remove
gender barriers
to ICT education
and training
and to promote
equal training
opportunities in ICTrelated fields for
women and girls.

There is still work to do to ensure that accompanying efforts are made to bridge the
remaining knowledge gaps and service design gaps that maintain the digital divide
between and within countries and among different vulnerable groups, especially
at the local level. Though infrastructure-related digital access has increased
significantly over the past few years, it is critical that technological advancements
result in improved socio-economic outcomes, which so far has not been the
case.134 Without a broader understanding of “access,” therefore, all other measures
taken to ensure literal access through infrastructure expansion will not reach the
most vulnerable.135
The Plan of Action developed as an outcome of the World Summit on the
Information Society (WSIS) reflects the importance of accessibility of the Internet
and digital literacy in its action lines, touching on various applications of ICT to
deliver benefits in all aspects of life. For example, through e-learning, the Plan
aims to fully integrate ICT into education systems at all levels. It is important for
governments to ensure that knowledge and skills are accessible in order to work
toward the creation of an information society in which no one is left behind. This
means including illiterate people and people in developing countries (especially in
LDCs) in this digital literacy effort, with emphasis on the education of women and
girls.
The government, along with other stakeholders, should assume the responsibility
to create policies, programmes, and projects that would allow equal-opportunity
use of ICT. It is especially crucial to remove gender barriers to ICT education and
training and to promote equal training opportunities in ICT-related fields for women
and girls. This focus would also increase the opportunities for women in ICT careers
later in life and help promote gender equality in a broader sense.136

IV. Innovative
Innovative public services can be used to identify problems and set measurable
targets in order to tackle poverty-related issues, which were described in Chapter
I as a major determinant of vulnerability. Precise information on poverty and its
consequences on other areas of life, such as health and well-being, can be the
foundation of eradication efforts by governments.

Technological
innovation can
facilitate public
service delivery to
marginalized groups
through bettertargeted services
that meet people
where they are,
even if they live in a
remote area.

Technological innovation can facilitate public service delivery to marginalized
groups through better-targeted services that meet people where they are, even if
they live in a remote area. As one example, the prevalence of preventable, treatable
diseases in developing countries is especially concentrated in rural areas that lack
the human, technical and financial resources to provide adequate healthcare. Thus,
innovative modalities, similar in form and function to the definition of “innovation”
provided earlier in this chapter, are needed to overcome these knowledge and
resource gaps.
One of the winners from the 2018 UN Public Service Awards created an innovative
project to address the high mortality rate of women with cervical cancer in
Thailand. This pilot program first began in 2000 as part of a “Safety, Acceptability,
Feasibility and program implementation Effort” (SAFE) study conducted by the
Provincial Health Office of Roi Et in collaboration with Jhpiego, a non-profit health
134 Ibid., at p. 42.
135 UN DESA (2016b), p. 98.
136 World Summit on the Information Society [WSIS] (2003), Plan of Action, available at http://www.itu.int/net/wsis/docs/
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geneva/official/poa.html.

organization affiliated with Johns Hopkins University. To tackle the mortality rate
of cervical cancer, which increases in rural areas due to the long wait times and
multiple visits required to conduct a cytology screening and treat the disease, the
SAFE study created a new approach to test for and provide preventative treatment
of cervical cancer in a single visit. First, doctors conduct a visual inspection of the
cervix using acetic acid, which is a low-cost method of diagnosing the early stages
of the disease that can be easily transferred to healthcare providers working in more
remote areas with fewer resources. If diagnosed, patients are then immediately
treated with cryotherapy, an effective procedure that nurses in Thailand are certified
to carry out, which increases the application of this strategy in a country where
there is only one doctor for every 60,000 people. As a result, over a 7 month period
of the pilot program, about 6,000 women were screened for pre-cancerous lesions,
with 94·3% of the women who received cryotherapy treatment testing negative for
cervical cancer in a follow-up visit.137
Box 6. Providing Tax Incentives for Companies Participating in the Training
Scheme for Unemployed Graduates138
SL1M is a programme by the Economic Planning Unit (EPU) of the Prime
Minister's Department of Malaysia which aims to enhance the employability of
graduates by providing soft skill training and on-the-job-training to graduates
who are unemployed or underemployed. Launched in 2011, the programme
provides opportunities for graduates to acquire skills and knowledge and gain
working experiences to the participating graduates, and priorities are given to the
underprivileged graduates from poor family background or rural areas, as well
as female students. The program is conducted in collaboration with and active
involvement from Government-Linked Companies (GLCs) and private sectors.
The training cost is fully sponsored by the companies, and the participating
companies are given with tax reduction incentive.
In sum, it is clear that leveraging ICT and digital government is about more
than building infrastructure, piloting technical innovations, developing
capacity, and mobilizing resources. Although these are all essential to ensure
the successful integration of technology into SDG implementation, without an
attendant revisioning of the concept of public service delivery, it is impossible
to bring about the transformative changes needed to fulfill the 2030 Agenda
and its promise to leave no one behind. To do so, it is necessary to apply these
principles in tandem with more concrete measures regarding initiatives governments
can take to carry out inclusive and sustainable policy design, implementation, and
evaluation.
As governments begin to adopt new technologies to improve public service delivery,
it is critical that they ensure such modalities increase inclusion and do not widen or
create new divides that would cause vulnerable groups to fall further behind.139 To
illustrate this point with real cases, the following Section will provide examples of
how governments have been implementing these principles in practice, especially in
conjunction with new technological advancements. While many different kinds of
new technology could be explored, the cases below will focus on four of the most
prominent kinds—big data analytics, Artificial Intelligence (AI), the Internet of
Things (IoT) and blockchain technology.

137 The Lancet, “Cervical Cancer Prevention in Thailand – A Model for Success,” https://www.thelancet.com/journals/lancet/

article/PIIS0140-6736(18)31483-1/fulltext.
138 Ministry of Economic Affairs of Malaysia (n.d.). Introduction. Retrieved from http://www.epu.gov.my/en/sl1m/
introduction
139 UN DESA (2018), United Nations E-Government Survey 2018: Gearing E-Government to Support Transformation
towards Sustainable and Resilient Societies, available at https://www.un.org/development/desa/publications/2018-un-egovernment-survey.html.
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Frontier Technology for Inclusive Service Delivery for Sustainable
Development
Fundamentally,
frontier technology
has catalyzed a
dramatic shift in
how societies are
run through the
rapid creation and
implementation of
data and machinedriven processes.

“Frontier technology,” referring to this group of innovative tools, has a key role
to play in shaping the future of public service delivery. In that context, it must be
discussed in terms of the opportunities and threats it presents to vulnerable groups
who are already at risk of being left behind. Fundamentally, frontier technology has
catalyzed a dramatic shift in how societies are run through the rapid creation and
implementation of data and machine-driven processes. As inherently disruptive, it is
critical that governments understand and actively work to address the ripple effects
of frontier technology to ensure that public policies can counteract possible “market,
systemic and transformational failures that prevent the emergence and diffusion of
inclusive technologies and innovations.”140 The following examples aim to illustrate
ways in which the public sector has successfully integrated these transformative
technologies into public service delivery, often in collaboration with other key
stakeholders such as the private sector, academia, and civil society.

BIG DATA

Critically, Big Data
is comprised of
information that
was previously
inaccessible or
impossible to collect
via traditional
methods, such as
administrative
data, censuses or
surveys.

What makes Big Data “big” is the high volume, high speed, and large variety of
data collected from various new sources that generate data automatically, such as
through the use of satellite imagery, sensors, search engines, social media, and
other automatically-driven data production methods. Big Data can also be collected
by accessing the existing databases of non-state sources, such as mobile phone
companies. For example, mobile phone data can be leveraged not only to better
identify poor segments of the population, but also to track people’s movements
following a disaster, especially in more remote areas. Critically, Big Data is
comprised of information that was previously inaccessible or impossible to collect
via traditional methods, such as administrative data, censuses or surveys. As such,
it offers new possibilities for governance in general, as well as for monitoring and
evaluating SDG implementation in particular.141
Figure 12. How Big Data can be leveraged to achieve the SDGs

140 UN ESCAP (2018), Mainstreaming inclusive technology and innovation policies that leave no one behind, available
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at https://www.unescap.org/sites/default/files/CICTSTI_2018_6%20Inclusive%20technology%20and%20innovation%20
-English%20reissue%2020%20July.pdf.
141 Martinez & Albert (2018, June 18), Big Data can Transform SDG Performance: Here’s How, available at https://blogs.adb.
org/blog/big-data-can-transform-sdg-performance-here-s-how.

The purpose of Big Data is to complement these traditional sources of data and
help improve the curation of data that can better define who is vulnerable in order
to begin addressing their needs, as the cases below will show. Although National
Statistical Offices (NSOs) recognize the importance of Big Data, challenges
remain in its application. First, there is a need to train officials in the new skill of
incorporating Big Data into data curation. Second, the lack of ICT hardware on the
ground to download and process massive Big Data sets also makes it difficult for
NSOs to take advantage of its benefits. Finally, traditional protections for privacy
and non-discrimination—which ensure that people’s data is protected and that data
is collected in a representative fashion that includes marginalized populations—have
not yet been applied to Big Data. Until these challenges are overcome, the utility of
Big Data in inclusive public service delivery will be dramatically weakened.

ARTIFICIAL INTELLIGENCE
As the name suggests, artificial intelligence (AI), or “machine learning,” refers to
machine-based cognitive processes, such as “thinking, perceiving, learning, problem
solving and decision making”142 that reflect and can supplement human cognition.
Though many diverse technologies fall under this category, they tend to fall into one
or more of the following groups, based on their function: pattern recognition, image
recognition, voice recognition, and understanding of natural language.143 As such,
artificial intelligence comprises several different functions of varying complexity,
in terms of the type of computing undertaken and the extent of human input into its
function, as the graphic below illustrates.144
Figure 13. Types of AI processes, of increasing complexity

The cognitive processes on the right side of the graphic (“prescriptive” and
“predictive”) illustrate the complexity of AI, and how it can be used to quickly sort
through and analyze large amounts of data with a greater degree of accuracy and

142 NITI Aayog (2018, June), National Strategy for Artificial Intelligence, available at http://niti.gov.in/writereaddata/files/

document_publication/NationalStrategy-for-AI-Discussion-Paper.pdf.
143 Office of Information and Communications Technology (2018, July), Emerging Technologies Whitepaper Series: Artificial
Intelligence, available at https://unite.un.org/sites/unite.un.org/files/emerging-tech-series-ai.pdf.
144 Ibid.

34

When applied to
development, the
ability of AI to draw
conclusions based
on data can catalyze
achievement of the
SDGs

speed than human beings. When applied to development, the ability of AI to draw
conclusions based on data can catalyze achievement of the SDGs by preventing
disease through predictive diagnosis, increasing crop yields based on models of
previous harvests, managing natural resources by modeling consumption patterns,
and predicting the incidence of climate change-related disasters, to name a few
examples. Through algorithms that help AI machines “learn” from old data to
apply a certain logic when parsing new data, this technology plays a critical role in
managing and analyzing the volume, velocity, and variety of Big Data collected.
However, it is important to note that AI, though a powerful analytical tool, must
be used in conjunction with human knowledge, particularly to ensure that nuances
arising from bias or marginalization do not unfairly skew the data AI draws upon to
make its predictions or prescriptions.145

INTERNET OF THINGS
The International Telecommunications Union (ITU) has defined the Internet of
Things (IoT) as “a global infrastructure for the information society, enabling
advanced services by interconnecting (physical and virtual) things based on existing
and evolving interoperable information and communication technologies.”146 The
purpose of IoT is to create an additional layer of information, interaction, transaction
and action that can make processes more efficient by bridging the digital and
physical realities of people’s lives.147 For example, IoT can be as simple as “smart
environments” that collect data on the status and function of a given context, such
as a home, and automatically make changes to that environment (i.e. adjusting the
temperature if it becomes too hot), depending on the data gathered.
The purpose of
IoT is to create an
additional layer
of information,
interaction,
transaction and
action that can
make processes
more efficient
by bridging the
digital and physical
realities of people’s
lives.

When applied on a large scale, according to the World Economic Forum, IoT
can potentially add up to “$14 trillion of economic value to the global economy
by 2030.”148 Types of IoT include sensors, RFID chips, nanotechnologies and
identification systems, among others. With IoT, human-to-human communications
will shift to machine-to-machine communications, particularly due to the speed
and scope of the data that IoT-related technology is able to process. This shift in
processing, analyzing, and making predictions parallels the possibilities offered by
AI, which is why IoT and AI are often employed in tandem.
However, as with AI, it is critical that human judgment and analysis remain part
of how IoT functions, particularly when it is leveraged to improve public service
delivery for vulnerable groups. Challenges related to the use of IoT include the
outdated or poorly designed IoT frameworks that can hinder future innovations
in future IoT technology; the lack of financial and human resources to employ
IoT;149 the lack of reliability and scalability of IoT; and the power and infrastructure
required to establish the degree of connectivity needed for IoT.150

145 NITI Aayog (2018, June), National Strategy for Artificial Intelligence, available at http://niti.gov.in/writereaddata/files/

document_publication/NationalStrategy-for-AI-Discussion-Paper.pdf.
146 Office of Information and Communications Technology (2018, July), Emerging Technologies Whitepaper Series: Artificial
Intelligence, available at https://unite.un.org/sites/unite.un.org/files/emerging-tech-series-ai.pdf.
147 Ibid.
148 CGAP (n.d.), Financial Innovation for Smallholder Families, available at http://www.cgap.org/topics/financial-innovationsmallholder-families.
149 International Telecommunications Union [ITU] (2016b), Harnessing the Internet of Things for Development, available at
https://www.itu.int/en/action/broadband/Documents/Harnessing-IoT-Global-Development.pdf.
150 Ibid.
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BLOCKCHAIN
“Blockchain” is also known as a “distributed ledger,” because it acts as a virtual
account book of transactions and other potentially sensitive information that can be
shared among different parties. The “blocks” in question are individual transactions
or pieces of information linked together in an electronic chain that, as a whole,
creates a database of interconnected assets, ranging from medical information to
money transfer receipts. This “asset database that can be shared across a network of
multiple sites, geographies or institutions” ensures that all of those with access to the
network (whether it is private or public) have identical copies of its records.151 The
infographic below illustrates the conceptualization of blockchain technology and
how it functions.152
Figure 14. Visualization of how blockchain technology functions

The purpose of this information-sharing structure stems from the fact that any
changes made to the central ledger are reflected quickly in all copies, which means
that compromising the information encrypted within the network is incredibly
difficult, if not near impossible.153 Therefore, blockchain technology is able to ensure
authenticity, promote transparency, and eliminate fraud, which not only reduces
the burden of managing and securing records at the public administration level, but
could also potentially “redefine the relationship between government and the citizen
in terms of data sharing, transparency and trust.”154
Though usually employed in terms of finance, blockchain also presents new
opportunities to transform the field of governance, public administration and
development, particularly in terms of regulating and managing ID verification,
remittances, civic registration (e.g. for land ownership, births, deaths, and marriages)
and medical information access. Its transformative potential to meet the challenges
of data governance stems from this ability to manage large amounts of sensitive
information more securely and efficiently. One of the most critical ways blockchain
technology can be leveraged in service of vulnerable groups is in the area of ID
management and verification.

One of the most
critical ways
blockchain
technology can be
leveraged in service
of vulnerable
groups is in the area
of ID management
and verification.

151 UK Chief Government Scientific Adviser (2016), Distributed Ledger Technology: Beyond Blockchain, at p. 5, available at

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/492972/gs-16-1-distributedledger-technology.pdf.
152 Ministry of Economy, Trade and Industry [METI] (2016), Survey on Blockchain Technologies and Related Services
FY2015 Report, available at http://www.meti.go.jp/english/press/2016/pdf/0531_01f.pdf.
153 United Kingdom Chief Government Scientific Adviser. (2016). Distributed Ledger Technology: Beyond Blockchain.
Government Office for Science. Retrieved from https://assets.publishing.service.gov.uk/government/uploads/system/uploads/
attachment_data/file/492972/gs-16-1-distributed-ledger-technology.pdf.
154 UK Chief Government Scientific Adviser (2016), at p. 8.
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This is a particularly salient issue, considering that about 1.1 billion people do
not have any kind of official identity, which in turn prevents them from accessing
essential public services.155
One challenge
facing the adoption
of blockchain
technology on a
wide scale is the
need for new legal
and regulatory
frameworks.

As with the other modalities of frontier technology, there are also potential pitfalls
that must be accounted for by governments and citizens looking to leverage
blockchain in service of inclusive, sustainable development. One challenge facing
the adoption of blockchain technology on a wide scale is the need for new legal and
regulatory frameworks.156 To overcome this challenge, governments should establish
such frameworks in advance to ensure that the ID system and the management of
personal data management is carried out to a set standard.
Another challenge is the question of who bears the responsibility to protect personal
data, since blockchain platforms are being developed and managed by both
service providers and individual users.157 With this in mind, the private sector must
work more closely with governments as partners and offer capacity development
programmes to train government officers on this new technology. Doing so would
create a more cohesive strategy for addressing the needs of the most vulnerable.
Finally, although blockchain technology often only requires access to the Internet
via a mobile phone, the lower rates of mobile phone and Internet use among
children, the elderly and women must be taken into consideration when evaluating if
a blockchain-based platform is truly inclusive.
According to ITU, even though 85 percent of population in between the age of
15 and 74 own and use mobile phones, those who are younger than 15 and older
than 74 own or use any type of mobile phone at a much lower rate.158 Furthermore,
the proportion of men using the Internet is 12 percent higher globally than that of
women.159 Though this gender gap in Internet usage has narrowed on average, ITU
also found that the gap has conversely widened in Africa, where the proportion
of women using the Internet is 25 percent lower than that of men.160 Thus, public
service providers must consider the ways in which certain groups can experience
vulnerability in a multidimensional manner, especially due to accessibility issues.
A similar initiative to address the needs of the refugee population has also been
developed in Finland, with a startup piloting a digital payment program to facilitate
the ability of refugees to obtain loans, lend money to each other, and build and
access credit.161
In considering these cases of applied Big Data, AI, IoT and blockchain, it is critical
to remember that these new applications of frontier technology must be implemented
in conjunction with increased digital literacy and “useful usage” of technology
to ensure vulnerable groups can benefit from its potential. As with the concept of
“innovation,” frontier technology must be viewed through the lens of its potential to
reach those furthest behind and to promote more inclusive, sustainable and resilient
societies. It is a means to an end, and its success must be measured according to its
ability to ensure no one is left behind.

155 GSMA (2017). Blockchain for Development: Emerging Opportunities for Mobile, Identity and Aid, at p. 12, available at

https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2017/12/Blockchain-for-Development.pdf.
156 Ibid.
157 Ibid.
158 ITU (2016a), Measuring the Information Society Report 2016, p. 11, available at https://www.itu.int/en/ITU-D/Statistics/
Documents/.../misr2016/MISR2016-w4.pdf.
159 ITU (2017), ICT Facts and Figures 2017. p. 3, available at https://www.itu.int/en/ITU-D/Statistics/Documents/facts/
ICTFactsFigures2017.pdf.
160 Ibid.
161 UN DESA (2018), United Nations E-Government Survey 2018: Gearing E-Government to Support Transformation towards Sustainable and
Resilient Societies, p. 41, available at https://www.un.org/development/desa/publications/2018-un-e-government-survey.html.
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Box 7. Ensuring the Ethical Use of Frontier Technology
It is critical that policy makers, private sector companies, civil society, the general
public, and other key stakeholders have the tools and knowledge necessary
to establish a set of ethics regarding the use of such technology in society.
As revolutionary as frontier technology has proven itself to be, its conceptual
foundation nonetheless represents something as old as social organization itself:
the use of classification and categorization to define people.162 Technology does
not exist in a vacuum—it is a product of the context in which it is created, which
means it is not free from the inherent biases that exist in society, particularly
those against marginalized groups. Working to ensure that frontier technology
leaves no one behind, therefore, requires constant evaluation of whether or not
it is inclusive, for whom, and how.163 An additional concern is the lack of legal
and regulatory frameworks to govern the use of frontier technology, which
has far outpaced traditional means of setting ethical boundaries. For example,
governments should ensure that personal data is protected by establishing which
data will be collected and how it will be used at the outset when entering into
a public-private partnership with private sector companies.164 Finally, special
considerations must be made for the youth, who will see the world change
in fundamental ways due to these technological advances; governments and
other stakeholders should work to ensure they have the skills ready to thrive in
a more digital world than that of their parents.165 For better or worse, frontier
technology exists and is here to stay—what matters now is taking clear,
intentional measures to ensure that it bridges divides to create a more inclusive
society rather than widening gaps and leaving the world more divided than ever.

162 Berkman Klein Center for Internet and Society at Harvard University & MIT Media Lab (n.d.), “AI and Inclusion,” Ethics and Governance of
Artificial Intelligence Initiative.
163 Ibid.
164 Office of Information and Communications Technology (2018, July), Emerging Technologies Whitepaper Series: Artificial Intelligence,
available at https://unite.un.org/sites/unite.un.org/files/emerging-tech-series-ai.pdf.
165 Berkman Klein Center for Internet and Society at Harvard University & MIT Media Lab (n.d.); Office of Information and Communications
Technology (2018).
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Chapter IV.

Policy Recommendations and Conclusions
I. The roots of vulnerability are complex and interconnected.
Although a wide range of definitions have been proposed and applied to
vulnerability due to its multifaceted nature, vulnerability can be considered in a
broad sense as the predisposition, susceptibility or exposure to risks or shocks and
its attendant impact based on a range of externally-driven factors. Governments,
international organizations, and non-state development stakeholders must
collaborate to both identify those in danger of being left behind and to design,
implement, and evaluate policies and programs that seek to empower the most
vulnerable people. Leveraging the transformative potential of ICT and digital
government in public service delivery is one such method to do so.
The application of these innovations are far-reaching, with the ability to shape
not only traditional public service sectors such as education, health, water and
sanitation, and utilities, but also sectors such as justice, employment, and disaster
risk management. Critically, considering who generally comprises vulnerable
groups, the use of technology to address the needs of the most vulnerable must
take into account the cross-cutting issues identified in the 2030 Agenda. This has
particular implications for gender-related vulnerability, especially given the ways
in which women and girls across different vulnerable groups face compounded
risks based on the persistence of gender inequality in all societies.
II. However, considerable challenges persist in successfully leveraging

ICT and digital government in service of vulnerable groups.

In terms of measuring vulnerability, collecting reliable, high-quality, timely, and
above all disaggregated data both at the national and sub-national level can help
address the needs of the most vulnerable.Based on such data, it is necessary to
then measure vulnerability from a comprehensive, multi-sectoral, and multidisciplinary perspective that takes into account both quantitative and qualitative
measurements.To do so, capacity development for statistical data collection and
analysis, as well as joint planning and implementation of programs through multistakeholder engagement, must address the inherent challenges of measuring
vulnerability. Therefore, governments and other stakeholders should keep in mind
the following:
- Effective collaboration among and within international agencies,
national governments, civil society organizations, the private sector,
and local governments is needed, with particular emphasis on grassroots
engagement with key stakeholders. These interlinked partnerships are critical
for taking care of vulnerable groups, and for also ensuring policy coherence
within states and in engagement with the international community.
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- The capacities of institutions to provide disaggregated, timely, accurate
and reliable data must be strengthened to design, implement, monitor,
and evaluate the progress in realizing the SDGs, particularly in ensuring
that the most vulnerable are accurately identified and provided for by
responsibility-bearers like governments. Similarly, such data must be used to

ensure accountability and transparency in governance, particularly through
data-sharing initiatives and the inclusion of oversight bodies like SAIs and
parliaments, as well as engagement with stakeholders like the private sector
and civil society organizations. Open government data can further strengthen
this accountability.
- Sustainable financing for these efforts to improve public service delivery
must be mobilized, which ties into the larger issue of mobilizing new
streams of financing, particularly from domestic sources, as outlined by the
Addis Ababa Action Agenda and the 2016 UNDP report on financing the
SDGs in the Least Developed Countries.165 This includes financing for subnational governments, which, as the cases of Chapter III illustrated, are
currently spearheading efforts to provide for the needs of vulnerable groups
at the local level.
- To overcome the lack of access beyond infrastructure installation,
governments should ensure that ICT-based platforms and services take
into account the heterogeneity of vulnerable groups, in terms of providing
services that target different needs within the same vulnerable group (i.e.
elderly women living in rural areas) as well as including as many local
languages as possible in the dissemination of information, as two examples.
-

Approaches to transforming public service delivery for vulnerable
groups must reconfigure these services and their role in the broader
aim of sustainable development. Public services targeting vulnerable
groups should be inclusive and citizen-centered, participatory (as both
co-created and co-designed), innovative, and easily accessible. Governments
and other stakeholders must not only provide better-targeted services,
but also empower vulnerable groups as agents of their own development,
which is critical to ensure SDG implementation is truly sustainable,
inclusive, and transformative.

- Ethical considerations must be taken into account before employing
frontier technology, as well as other technological innovations, to ensure
that citizens’ data is protected and that advances do not widen inequality gaps
between vulnerable groups and the rest of society. Considering the ways laws
and regulations have thus far failed to keep pace with the rapid changes in
technology, policy-makers will need to collaborate with other stakeholders to
harness the transformative potential of ICT and digital government in service
of sustainable development.
With this final point in mind regarding the shift in thinking essential to envision the
future we want, it is necessary to take a step back from these concrete, technical
policy recommendations—it is necessary to consider the conceptual obstacles that
stand in the way of fulfilling the 2030 Agenda. The final conclusions outline further
policy recommendations based on these obstacles.

165 United Nations (2015), Addis Ababa Action Agenda, available at http://www.un.org/esa/ffd/wp-content/uploads/2015/08/

AAAA_Outcome.pdf; UNDP & AFD (2016), Financing the SDGs in the Least Developed Countries (LDCs), available at
http://www.undp.org/content/undp/en/home/librarypage/poverty-reduction/afd-undp-financing-sustainable-development-andmanaging-vulnerab.html.
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III. To fully address the needs of the most vulnerable, governments,

international organizations, and other development stakeholders must
mainstream and raise awareness about the SDGs.
It is critical that governments and other development stakeholders do not
overlook the importance of mainstreaming and raising awareness about the SDGs
in governance. Without this foundation of understanding what the SDGs are—
among public officials, citizens, civil society organizations, the private sector, and
other actors—vulnerable groups’ needs cannot be adequately met. Governance
must be framed in terms of the 2030 Agenda, especially regarding its precept
to ensure no one is left behind, to ensure that public service will be inclusive,
sustainable, and transformative.

IV. In order to address the needs of their vulnerable populations, countries

must localize definitions of vulnerability that are sensitive to their own
particular context.

This nuanced understanding can then be used to better identify vulnerable
groups as well as the reasons for their vulnerability, similarly to how they work
to localize the SDGs. By conceiving of vulnerability as a dynamic and contextspecific condition, there is a need for countries to develop their own localized
understanding of how their population experiences and manages risks and
shocks. Governments should align this effort with SDG implementation itself,
for the goals and targets of the 2030 Agenda must be localized to each national
and sub-national context in order to bring about relevant and transformative
change. By considering vulnerability as a central component to the SDGs,
governments would not be duplicating their work in understanding and meeting
the needs of vulnerable groups. Rather, they would be able to refine the broader
SDG localization process by integrating a vulnerability perspective in its
implementation.
V. All stakeholders must be sensitive to the fact that vulnerable groups are not
homogeneous.
Subsets of vulnerability within different groups means that certain people,
based on their specific combination of identities, can experience aggravated
vulnerability. Gender is one such cross-cutting marker, and has been identified as
one of the most significant and consistent determinants of vulnerability because
women and girls within each group face additional, specific challenges that
men and boys do not. In tackling both the “how” and the “why” of providing
for the needs of vulnerable groups, governments must center human rights in
their actions, which includes working toward gender equality as a goal and
also employing it as a tool to evaluate actions undertaken. Without this rightsbased perspective and sensitivity to gender equality, governments, international
organizations, and other development stakeholders cannot properly address
vulnerability, which means they will also fail to address the intractable issues
identified in the 2030 Agenda.
In conclusion, therefore, harnessing ICT and digital government to ensure
no one is left behind requires not only technological innovation and capacity
development support, but also a paradigm shift in what public service is, what
it can be, and above all, what it should be.
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Annex.
Cases—Frontier Technology for Inclusive Service Delivery for
Sustainable Development
Big Data
Region:

Asia-Pacific

Sub-region:

Northeast Asia

Country:

China

Initiative
Type:

Big Data monitoring and analysis of poverty indicators

Led by:
Key Vulnerable
Group(s) Targeted:

Guizhou Provincial Poverty Alleviation and Development Office
(GPPADO)
People living in poverty in Guizhou Province

Description:

Through cloud computing technology, public officers from GPPADO
are able to monitor real-time information on various factors leading to
poverty. In this way, GPPADO tracks detailed information on vulnerable
citizens, such as their geographic position and the industry structure
of a single village, even including housing facilities, number of family
members, and income of every poor household.1

Impact/
Results:

This innovative approach enabled GPPADO to develop 84 new indicators
to measure poverty based on Big Data analytics. Based on these
indicators, GPPADO is able to score the degree of poverty for each poor
household and develop customized public services based on that analysis.
Households with a score of less than 60 points are evaluated as poor, those
between 60 and 80 points are regarded as an at-risk group to slip back
into poverty, and those above 80 points are described as above the poverty
line. With these rankings in hand, in conjunction with other data gathered
on causal factors of poverty, the government of Guizhou has been able
to better meet the needs of its vulnerable people, thus overcoming the
challenge of identifying these groups discussed earlier in Chapter II.2

1 China’s Poverty Reduction Online (2017), “Guizhou Fights Poverty through Cloud Technology,” available at http://p.china.org.cn/2017-09/30/

content_50029752.htm.
2 Chinese Academy of Fiscal Sciences of the Ministry of Finance & UNDP in China (2016), Report on Sustainable Financing for Poverty Alleviation
in China, http://www.cn.undp.org/content/china/en/home/library/poverty/sustainable-financing-for-poverty-alleviation-in-china.html.
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Region:

Asia-Pacific

Sub-region:

Southeast Asia

Country:

Cambodia

Initiative
Type:

“ID Poor Platform” to identify people living in poverty

Led by:

The Ministry of Posts and Telecommunication (MPTC)

Key Vulnerable
Group(s) Targeted:

People living in poverty

Description:

At the time of the 2017 UN DESA Regional Symposium, the Cambodian
Government was developing its e-Government Strategic Plan (2018-2023),
with a vision of improving livelihoods through better digital services.
Under its Strategic Plan, the MPTC developed the “ID Poor Platform”
as a tool to more accurately distribute the benefits of the public welfare
service to appropriate poor households through better targeting of eligible
recipients. In this process, local officials first identify poor households
living in vulnerable areas by interviewing residents. Then, local officers
hold meetings to create a draft list of poor households and submit the draft
list to the commune council, which then reviews and officially releases
the final list of poor households. Finally, the beneficiaries on the list of
are given equity cards, which certify their eligibility to receive public
service and assistance. The Cambodian government has also granted
access to other relevant ministries and NGOs, so they can also utilize the
data gathered on poor households to develop other kinds of customized
assistance.3

Impact/
Results:

Since the introduction of the ID Poor Platform in 2006, Cambodia has
been able to achieve a nationwide, standardized multi-dimensional
poverty identification mechanism, which makes the identification and
data collection process more transparent to citizens. The platform also
allows the government to manage accurate, up-to-date and high-quality
information that different service-providing stakeholders can share.4

3 Khemera (2017), Cambodia: E-government as a Platform for Multichannel Service Delivery [Presentation]. UN DESA Regional Symposium.

Incheon, Republic of Korea.
4 Ibid.
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Artificial Intelligence

Region:

Asia-Pacific

Sub-region:

Oceania

Country:

Australia

Initiative
Type:

“Ailira,” a chatbot smartphone app providing online legal advice

Led by:
Key Vulnerable
Group(s) Targeted:

Cartland Law (a private sector law firm), in recent collaboration with the
Department of the Premier and Cabinet in South Australia
Victims of domestic violence

Description:

The Ailira app, or the “Artificially Intelligent Legal Information Research
Assistant,” provides free legal advice to its users and access to legal
research on various issues. The app works by asking various questions
via text (or speech) related to the legal issue at hand in order to collect
and analyze the information needed to provide advice and generate
legal documents. The app can also connect users to real lawyers, if
their question is beyond the scope of the chatbot. Though originally
developed to tackle business questions and estate planning, Ailira has
recently expanded into domestic violence research and consultations after
receiving a grant from the Government of South Australia in December
2015 through the “#D3Challenge Keeping Women Safe” program, which
awards innovators using digital technology to address gender inequality.5

Impact/
Results:

Ailira is still under development to expand its focus to cases of domestic
violence. However, it represents a new, more accessible way of interacting
with the justice system. Though the 1:1 chat function with a real lawyer
and the legal document generation are paid features, the app greatly
reduces the wait time and cost of seeking legal advice. The app has clear
implications for improving the lives of vulnerable groups, who often
lack the necessary legal literacy and resources to seek recourse to justice
without assistance.

5 YourSAy (n.d.), https://yoursay.sa.gov.au/decisions/d3-digital-challenge-keeping-women-safe/outcome.
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Region:

Global (Latin America and the Caribbean, Sub-Saharan Africa, and Asia-Pacific)

Sub-region:

Various

Country:

Brazil, India, Kenya, Uganda, Zambia and Myanmar

Initiative
Type:

AI-driven credit risk scoring system

Led by:

Key Vulnerable
Group(s) Targeted:

Harvesting CRS (an American private sector company) and the Consultative
Group to Assist the Poor (CGAP, a global partnership to advance financial
inclusion, located in the World Bank)
Smallholder farmers living in poverty

Description:

According to research conducted by CGAP, accessing credit was cited as
a priority in maintaining the agricultural activities of more than half of
smallholder farmers surveyed in Uganda, especially since more than twothirds of Uganda’s smallholders gaining the majority of their income from
farming. However, because of the risks associated with lending to farmers
(i.e. due to their unpredictable and sometimes confusing income streams),
financial institutions often do not extend credit to farmers, which hampers
their ability to protect or expand their agricultural activities. To solve this
problem in Uganda, the partnership between CGAP and Harvesting CRS aims
to create a credit-scoring system for smallholder farmers to improve their
ability to access credit by lowering the risks for financial institutions. The
credit-scoring system is derived from demographic, transactional, production
and financial data, in addition to satellite imaging data and agronomic data, to
predict harvest yields through machine-learning technology. As a result, this
system would be able to predict future potential income streams for farmers
and create a “risk profile” of farmers.

Impact/
Results:

This project, which began in 2016, is still ongoing. However, similar AIbased models are being employed in other African countries, such as in Kenya
through apps like DigiFarm and Connected Farmer, which illustrates the
usefulness of such an innovation. One example of a similar model is the use
of automated credit scoring apps based on cellphone records. For example,
these apps would use geospatial data to vet potential credit recipients (i.e.
by making sure farmers are growing the right crops in the right place, which
would increase the chances of a better yield), as well as mobile money
payments to disperse loans in a more efficient way.6

6 Parizat & Strubenhoff (2018), Using Big Data to Link Poor Farmers to Finance, available at https://www.brookings.edu/blog/future-

development/2018/05/03/using-big-data-to-link-poor-farmers-to-finance/.
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Internet of Things
Region:

Europe

Sub-region:

Eastern Europe

Country:

Poland

Initiative
Type:

“Virtual Warsaw,” an IoT-driven micro-navigation system for visually
impaired residents7

Led by:

The city government of Warsaw, in partnership with local businesses, NGOs
(i.e. the Polish Blind People’s Association), universities, experts in the field of
visual impairment, technical specialists, and visually impaired users

Key Vulnerable
Group(s) Targeted:

Description:

Impact/
Results:

Visually impaired residents of the city
There are about 40,000 Warsaw residents living with a visual impairment,
with about 85% of this group reporting that they have a “strong sense
of dependency on others in order to live their lives.” Additionally, about
80% of visually impaired residents are unemployed.8 To address these
issues, the “Virtual Warsaw” smartphone app offers micro-navigation
and support services to help the visually impaired navigate the city and
gain independence. For example, app users can receive written or verbal
information about the surrounding environment, including the location
of business and public transportation. Users can also access a hotline for
more information on the city, and receive training and internships through
the program in order to gain employment-related skills.9
The city of Warsaw piloted Virtual Warsaw in a single city building,
and following its success, the government is currently expanding the
app’s reach to include information on the city centre, principal bus
routes, tourist sites and restaurants. By 2021, Virtual Warsaw should
be available through the city as well as in 24 regional municipalities in
Poland. Additionally, the city of Warsaw has launched a “Virtual Warsaw
Think Tank” to collaborate with other cities in different countries to help
replicate this program internationally. Currently, about 40 cities around
the world have expressed an interest in implementing this service.

7 OECD (2017), Embracing Innovation in Government - Global Trends. Case study: Virtual Warsaw, at p. 70-72, available at https://www.oecd.org/

gov/innovative-government/embracing-innovation-in-government-poland.pdf.
8 OECD (2017), Embracing Innovation in Government - Global Trends. Case study: Virtual Warsaw, at p. 70-72, available at https://www.oecd.org/
gov/innovative-government/embracing-innovation-in-government-poland.pdf.
9 Ibid, at p. 70
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Region:

Asia-Pacific

Sub-region:

Northeast Asia

Country:

China

Initiative
Type:

IoT platform for citizens

Led by:
Key Vulnerable
Group(s) Targeted:

Weifang city government in partnership with Huawei (private sector
company)
Residents living in the city of Weifang

Description:

Located in the central province of Shandong, the city of Weifang
partnered with the Chinese ICT company Huawei to establish an “industry
alliance” of more than 50 IoT companies, independent software vendors
and city departments to create a city-wide IoT platform. The platform
works by connecting over twelve smart IoT-related services, which are
linked to various city sectors and activities.10 For example, residents can
use the “WeiV” smartphone app, which acts as a city pass and ID with
real-name authentication, for doctor visits, public transportation, and entry
into libraries and tourist spaces.11 The app is connected to municipal and
county-level office service centers, as well as traditional Chinese medicine
hospitals and social security network pharmacies, as well as some hotels
and supermarkets.12

Impact/
Results:

The benefits of this project thus far have been “cost efficiencies, enhanced
service quality, response efficiency, and reliability in the services provided
by the city departments.” 13 In terms of results, the city of Weifang
addresses 60 percent of the targets under SDG 11 on sustainable cities and
human settlements (specifically, targets 11.2, 11.3, 11.6, 11.7, 11.8 and
11.9) in a material way, given that these targets are addressed within the
top three points of focus of this project.14

10
11
12
13
14

World Economic Forum (2018), IoT for Sustainable Development, available at http://widgets.weforum.org/iot4d/.
Guangzhou International Award for Urban Innovation (2018), available at http://www.guangzhouaward.org/en/2018-02/24/c_146202.htm.
Ibid.
World Economic Forum (2018), IoT for Sustainable Project, available at http://widgets.weforum.org/iot4d/.
Ibid.
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Internet of Things

Region:

Europe

Sub-region:

Eastern Europe

Country:

Estonia

Initiative
Type:

National ID system based on blockchain technology

Led by:
Key Vulnerable
Group(s) Targeted:

The Government of Estonia

All citizens

Description:

In terms of governments employing blockchain technology, the Estonian
government has implemented a blockchain-based system to secure data
through an official national ID card system for Estonian citizens.15 The
ID card has a chip that stores personal data using a 2048-bit public key
encryption for individuals to prove their identity online.16 According to the
government, this ID card can be used not only as a legal travel ID within
the EU, but also as proof of identification that can be used to access other
e-services, such as the national health insurance system, medical records
and prescriptions, banking services, the i-Voting platform, and tax claim
submission.17

Impact/
Results:

For example, the Estonian government utilizes blockchain technology
for its national healthcare system, so that citizens can access their health
records easily and directly.18 With this technology, citizens can protect
their own information by being able to track who has viewed their medical
records, which in turn helps prevent cybercrime and potential malicious
activity based on their information.19

15
16
17
18
19

“E-identity.” (n.d.) E-Estonia, available at https://e-estonia.com/solutions/e-identity/.
Ibid.
“E-identity.” (n.d.) E-Estonia, available at https://e-estonia.com/solutions/e-identity/.
Einaste (2018), Blockchain and Healthcare: The Estonian Experience, available at https://nortal.com/blog/blockchain-healthcare-estonia/.
Electronic Health Record (n.d.), Estonian E-Health Foundation, available at http://www.e-tervis.ee/index.php/en/health-information-system/
electronic-health-record.
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Region:

Middle East and North Africa

Sub-region:

Middle East

Country:

Jordan

Initiative
Type:

IoT platform for citizens

Led by:
Key Vulnerable
Group(s) Targeted:

Blockchain-based humanitarian food distribution system

Refugees living in Jordan

Description:

Blockchain technology is also being leveraged to provide public services
for non-citizens as well, such as refugees living in transit or destination
countries. As one example, the World Food Programme (WFP) has
piloted a humanitarian food distribution system for Syrian refugees to
address the fact that about 70% of refugees in Jordan had limited access
to humanitarian assistance due to their lack of official identification.20 The
“Building Blocks” distribution system functions by linking information
related to distributing food vouchers—such as how much each refugee
should receive as well as their unique ID number—to biometric data
stored in the UNHCR refugee database. This way, WFP can consistently
identify the refugee population without relying on paper documentation.21

Impact/
Results:

The WFP implemented the “Building Blocks” system in May 2017.
Over a six-month period, $1 million (USD) worth of food vouchers
were distributed to 10,500 Syrian refugees in Jordan.22 As a result of this
program, more than 220,000 individual transactions were made through
the system.23 From May to November 2017, the WFP system reached
about 100,000 people living in refugee camps in Jordan. Based on this
early success, the organization planned to expand the program in January
2018, hoping to target all 500,000 Syrian refugees in the country by the
end of 2018.24

20 GSMA (2017). Blockchain for Development: Emerging Opportunities for Mobile, Identity and Aid. at 12, available at https://www.gsma.com/

mobilefordevelopment/wp-content/uploads/2017/12/Blockchain-for- Development.pdf.
21 Ibid.
22 GSMA (2017). Blockchain for Development: Emerging Opportunities for Mobile, Identity and Aid. at 24, available at https://www.gsma.com/
mobilefordevelopment/wp-content/uploads/2017/12/Blockchain-for- Development.pdf.
23 Ibid.
24 Ibid., at p. 25
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