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Preface
Written by fifteen MSc students from Wageningen University and Research during the period of November to December
2018, this report serves as a consultancy project for the United Nations Policy Analysis Branch of the Division for Sustainable
Development (UN-DSD). The final aim of the report is to provide inputs to the UN High-Level Political Forum on Sustainable
Development to be held in July 2019. Throughout the synthesis report and policy briefs hereby presented, the correlation
between a ground-breaking technological innovation, Artificial Intelligence, and the realization of the UN 2030 Agenda will
be investigated. The policy briefs explore practical applications of this emerging technical field that fit in the nexus of the
six Sustainable Development Goals central to the 2019 High Level Political Forum. More specifically, these SDGs are 4, 8,
10, 13, 16 and 17, which respectively deal with education, economic growth, inequality, climate change, peace justice and
strong institutions and global partnerships.
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Executive Summary
Together with the three individual policy briefs, this synthesis report provides policy recommendations for addressing the
application of Artificial Intelligence (AI) as a tool for the achievement of the Sustainable Development Goals 4, 8, 10, 13,
16, 17. The underlying theme of “Empowering people and ensuring inclusiveness and equality”, focus of the High Level
Political Forum 2019, will be reflected throughout the entire document. The policy briefs address AI Geospatial Mapping
Systems, the potential use of AI applications for aid-NGOs and intergovernmental collaboration on Responsible AI.
The brief on AI Geospatial Mapping Systems introduces Artificial Intelligence as a cutting-edge technology which could
support the mitigation of inequalities in the management of renewable natural resources. Forestry, fisheries and agriculture
are the core activities addressed by the policy brief as concrete examples on the role of transparency and open-access in
empowering local communities. Furthermore, the application of AI Geospatial Mapping Systems greatly strengthens the
capacity of international organizations and national governments in tackling pressing challenges such as illegal fishing and
logging, as well as soil degradation.
The policy brief on Artificial Intelligence for Aid-NGOs describes the potential of AI applications to improve the operations
and response of aid-NGOs within the categories of logistics, scenario planning and situational awareness. Furthermore, the
brief highlights the importance of data quality and contextual awareness for the use of AI, in addition to providing
recommendations towards improving data methodology and management for aid-NGOs.
The policy brief Towards Intergovernmental Collaboration on Responsible Artificial Intelligence focuses on governing the
societal impact of AI. It calls for global collaboration by aligning the underlying values of existing AI strategies through
multilevel and multi-stakeholder dialogue. The brief presents tools for enhancing intergovernmental collaboration and calls
for the establishment of an International Declaration on Ethical Principles for Responsible AI. Finally, it provides practical
recommendations for its implementation at the national level.
The policy briefs may be considered self-standing. However, it is recommended to follow the proposed outline of the
document in order to gain a better understanding of the nexus between Artificial Intelligence and the achievement of the
UN 2030 Agenda for Sustainable Development.
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Introduction

‘‘

‘‘

(..) AI is advancing dramatically. It is already transforming our world, socially, economically and
politically. We face a new frontier, with advances moving at warp speed. Artificial Intelligence can
help analyse enormous volumes of data, which in turn can improve predictions, prevent crimes
and help governments better serve people. But there are also serious challenges, and ethical
issues at stake. There are real concerns about cybersecurity, human rights and privacy, not to
mention the obvious and significant impact on the labour markets. The implications for
development are enormous. Developing countries can gain from the benefits of AI, but they also
face the highest risk of being left behind. (...)
António Guterres, Secretary-General of the United Nations

Artificial Intelligence (AI) has the potential to fundamentally alter life and society as we know it. Its development generates
both intriguing opportunities and worrisome risks. It is the duty of global leaders and the international community to preemptively enhance positive impacts while mitigating negative outcomes with inclusive and representative measures. Due
to the innovative and rapidly changing nature of AI, it is imperative to ensure that its application will not exacerbate existing
inequalities and injustices, but rather strengthen mechanisms in order to overcome present gaps and empower vulnerable
populations.
The responsible introduction of AI into global society, economy and politics calls for comprehensive and unbiased data,
transparent and inclusive institutions, political acknowledgment and empowerment of vulnerable populations, especially
in developing countries. As collaborative work becomes essential for reaching the effective management of AI, mechanisms
of governance at every level, including private and civil society groups, need to cooperate in order to harmonize efforts
towards its responsible integration.
This report aims to present the vital measures needed to effectively and ethically incorporate AI into decision-making and
optimize its positive impact in relation to the 2030 Agenda for Sustainable Development. It has been structured to guide
the reader through the process of conceptually understanding Artificial Intelligence, in addition to grasping its potential as
a supporting tool for decision makers.
Furthermore, the synthesis report is a concise portrait of the technology and processes behind AI. The application of AI
towards the fulfilment of the 2030 Agenda is heavily reliant on two considerations. Firstly, the dynamics between AI and
decision-making. Secondly, meeting the goal of “Leaving no one behind”. It is paramount to account for varying social,
political and economic contexts, especially in developing countries. The individual policy briefs are meant to detail the
practical implementation of AI across different sectors and in addition to its respective concerns.
Finally, the report will present a segment on potential future developments of AI in relation to the topics addressed under
each policy brief.

Interlinkages
Certain commonalities throughout the three policy briefs enable the establishment of a nexus between them. Firstly, all
policy briefs are premised on the recognition of human rights and the need to align AI development with human rights.
Additionally, all briefs recognize that certain challenges need to be overcome in order to harness the potential of AI towards
the realization of the SDGs. To avoid overly speculating, contemporary challenges are being recognized in the realm of
current AI development (in contrast with distant future scenarios) and consist of obstacles regarding inequality, data, access
to technology, security and the absence of regulatory frameworks. Moreover, all briefs give recommendations on
implementation within a time frame until 2030. Lastly, all briefs are based on both scientific sources as well as expert
opinions and are directed towards an audience of senior government officials, policy-makers, as well as any other party
interested in the development and governance of Artificial Intelligence.
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Artificial Intelligence Infographic
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AI for Decision-Making
As the role of AI in society increases and as decisionmaking becomes increasingly data driven, the plethora of
available information poses a challenge to decision
makers in terms of data management and analysis. The
processing power of AI allows policymakers to analyse
data of large volumes and complexity which was
previously beyond the analytical capacities of humans.
Therefore, information obtained through AI analysis that
is responsibly integrated into decision-making can greatly
assist in achieving improved equality and quality of life1.
In the human-AI nexus, people are required to regulate
the input of data, guide the training of AI, as well as
interpret and validate the outcomes of data analysis in
order to conduct more effective and informed decisionmaking. In this regard, it is absolutely crucial to note that
AI is merely a tool that contributes to decisions executed
by humans, it is not a solution in itself2.
AI applications are dependent on the nature of data
submitted. This implies that the input of biased data will
result in biased outcomes3. Furthermore, since AI only
analyses the data that is provided to it, AI cannot always
interpret contextual considerations. It is the responsibility
of decision makers using AI to ensure that the
methodology behind utilized data is transparent and
takes societal, contextual and ethical considerations into
account, especially in terms of the privacy of citizens4,5.
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The nexus between AI and the SDGs
This section outlines the synergies between AI and SDGs
4, 10, 16 and 17. Although the listed SDGs are by no
means the only ones engaged throughout this entire
report, these are goals collectively approached by all
policy briefs. Additional SDGs addressed only by certain
policy briefs will be detailed in the respective sections
underneath. Although SDG 13 will not be
comprehensively addressed throughout this report, it is
an underlying theme in two of the three policy briefs; the
same applies for SDG 8 on economic empowerment. All
definitions on SDGs goals, targets and indicators are taken
from UN A/RES/71/3136,7.
SDG 4. Quality education arises as a primary area of
interest for AI applications due to its potential to mitigate
inequalities within and between countries by enhancing
the provision of educational opportunities for all8,9.
Nonetheless, relevant parties should be aware of
potential negative impacts that AI can have on education,
such as standardizing biases on knowledge10,11. All three
policy briefs strongly encourage governments and related
stakeholders to develop training programs around AI
and/or data literacy to provide society the means for
responsible AI usage.

Necessary ethical concerns must also be addressed and
aligned with existing and new frameworks in order to
incorporate efficient accountability measures as well as
the representation of vulnerable groups17,18.
SDG 17. Strengthening global partnerships is crucial in the
operationalization of the SDGs19. Therefore, SDG 17
serves as a guideline on secondary methods to implement
the recommendations of each policy brief. It is imperative
to call for multilateral cooperation that mobilizes financial
resources towards establishing the basic infrastructure
needed for mitigating the digital divide and the
implementation of AI20. Multilateral partnerships should
revolve around enhancing South-South, North-South and
triangular cooperation, especially in terms of knowledgesharing and capacity-building for new technologies21,22,23.
The three policy briefs converge as promising platforms
of collaboration between multiple stakeholders including
communities, civil society, governments and private
companies.

SDG 10. The three policy briefs identify core elements
concerning inequality within their thematic scopes. There
is an overarching synergy between the briefs around
equality, empowerment and inclusiveness. To achieve
the sub-objectives of each brief, it is essential that all
societal actors are enabled to contribute equally in all
stages including data input. Consequently, engaging with
local actors during the process of analysis is
necessary12,13. Furthermore, comprehensive data used
for AI coding, governance frameworks established around
it and practical applications of AI, such as AI Geospatial
Monitoring Systems, strongly depend on the extent of
representation of vulnerable groups.
SDG 16. The three policy briefs strongly emphasize the
necessity of establishing transparent, effective and
accountable institutions to incentivize participatory and
responsive decision-making processes14. Involving nongovernmental actors can strongly improve the
incorporation of vulnerable groups systematically
marginalized by non-inclusive institutions and
processes15. At the same time, direct representation of
local communities in decision-making can enhance the
distribution of resources essential to their livelihoods16.
Finally, with the introduction of AI to society, institutions
around its development need to be strengthened.
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AI Geospatial Mapping Systems - A Transparent
Approach to Natural Resource Management
Over the course of the policy brief AI Geospatial Mapping
Systems, four Sustainable Development Goals are
discussed directly, while others are addressed indirectly.
The core goals of this document are SDG 16 and 17.
Firstly, the importance of accountable and transparent
institutions at all levels of governance is key to fully
benefit from the integration of AI in the sustainable use
and management of renewable natural resources (SDG
16.6)24. Secondly, a multi-stakeholder collaboration is
necessary in the creation of publicly accessible data
platforms, where input from several actors can
contribute to the clear visualization of the state and
depletion trend of natural resources (SDG 17). As a result
of this cooperation, the decision-making process can be
enhanced25, thus enabling policy makers to more
effectively implement inclusive policies with the aim to
mitigate inequalities in the access to and benefit sharing
from natural resources. Equal distribution and
implementation of AI has the potential to grant
developing countries the possibility of more effectively
contributing towards the UN 2030 Agenda, mitigating the
existing inequalities between and within countries (SDG
10)26. Another key recommendation in the policy brief is
directed towards the equal access to technical education
and the promotion of lifelong learning programmes
around the use of AI (SDG 4). Conserving and sustainably
using the oceans, seas and marine resources for
sustainable development (SDG 14), is widely reflected
throughout the policy brief, especially in relation to
targets 14.2, 14.4 and 14.7. Finally, in respect to the
sustainable management of forests and land degradation,
SDG 15 can be clearly identified throughout the brief.

Artificial Intelligence for Aid-NGOs
The policy brief Artificial Intelligence for Aid-NGOs directly
targets SDGs 4, 16 and 17. Recommendations related to
data methodology and management can increase the
availability of high quality, timely and reliable data of
developing countries, and improve capacity-building for
innovation and technology in developing countries (SDG
17.8, 17.18)27. Recommendations aimed at bundling data
methodologies of aid-NGOs facilitate multi-stakeholder
partnerships for knowledge, expertise and technology
sharing towards supporting the achievement of the SDGs
(SDG 17.16). This highlights how open-sourced data
methodology and management addresses the need to
ensure public access to information and the protection of
fundamental freedoms (SDG 16.10)28. By calling for
improved data literacy amongst aid-NGOs, this policy
brief also contributes towards the number of people
skilled in ICT (SDG 4.41)29,30.
Since AI can improve the efficiency and effectiveness of
aid delivery, recommendations also indirectly address
several SDGs outside the scope of the 2019 HLPF.
Through specific AI applications, aid delivery can be made
more timely, cheaper and more targeted to the most
vulnerable citizens. This can contribute towards reducing
the exposure and vulnerability of the poor in relation to
environmental disasters and climate-related extreme
events (SDG 1.5). Similarly, analytical techniques
enhanced by AI could also reduce global hunger by
improving access to food by all people (SDG 2.1)31,32,33.
Furthermore, it could also improve the effectiveness of
programmes aimed at eradicating poverty through more
efficient mobilization of resources and improved
contextual awareness of impoverished recipients (SDG
1A)34.

Every curve represents the SDG that is related to the number displayed. The length of each curve is dependent on the extent to
which the indicators for each SDG are addressed in the policy brief.
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Towards Intergovernmental Collaboration
Responsible Artificial Intelligence

on

The
policy
brief
Towards
Intergovernmental
Collaboration on Responsible Artificial Intelligence targets
SDGs 17, 16, 10 and 4. Responsible AI promises to
improve inclusive and transparent decision-making in
conjunction with the mitigation of AI biases, therewith
promoting empowerment and more inclusive decisionmaking (10.2, 10.3)35,36. In addition, policies on
accountability, awareness and capacity-building can lead
to the mitigation of economic and social disparities
potentially caused by AI developments (10.4)37. By
opening an international debate on setting rules
surrounding the responsible development of AI, its use
and development will be guided by the international
community as a whole, instead of by current pioneers of
research and development (10.6, 16,7)38. Consequently,
SDG 10 can be regarded as the overall aim of the brief.
The brief provides a comprehensive list of practical policy
recommendations that touches upon most SDGs,
particularly SDGs 16, 17 and 4. Enhanced
intergovernmental collaboration on the development
and use of AI will increase national compliance with
international agreements, examples being the Universal
Declaration of Human Rights and the SDGs themselves39
(16.10, 16.a and 16.b.). Incentivizing international and
national implementation of the core principles of the
brief (global collaboration, responsibility and
accountability, awareness and capacity-building, data
quality and transparency) promotes rule setting on
tackling these issues within nations (16.3 and 16.6).
Implementing the entailed recommendations will lead to
improved international collaboration surrounding the
governance of AI, especially in terms of policy and value
alignment (17.14). Furthermore, by recommending the
establishment of a “UN Responsible AI platform” the brief
calls for increased multi-stakeholder collaboration by
providing an opportunity to exchange knowledge, best
practices and open up discussions on responsible AI
(17.16, 17.17). In order to achieve the above mentioned
SDGs, improving education (SDG 4) is of key importance
as investment in education and capacity-building will lead
to the empowerment of vulnerable groups, improved
policy-making and decreased inequalities between
countries40.
Although
the
brief
provides
recommendations on this topic, it merely views
improving SDG 4 as a means to achieve the other SDGs.

Every curve represents the SDG that is related to the number displayed. The
length of each curve is dependent on the extent to which the indicators for
each SDG are addressed in the policy brief.
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Leaving no one behind
“Leaving no one behind” is the overarching goal for the
2030 Agenda. This report addresses the dynamic and
complex nature of the goal by incorporating
‘empowerment, equality and inclusiveness’ into its
framework. This involves all nations, people and
segments of society, including reaching out to those who
are furthest behind as well as respecting the ‘dignity of
the individual’41.
In order to address all vulnerable groups such as children,
youth, persons with disabilities, elders, indigenous
peoples, refugees, internally displaced persons and
migrants, there needs to be a significant focus on the
disparities within countries. An emphasis on the
participation of all segments of society as agents of
change is needed, so that they can in turn lead decent,
dignified and rewarding lives in a healthy environment.
Furthermore, it is essential that all countries equally share
developmental benefits for the growth and progress of
all, including Least Developed Countries, Landlocked
Developing Countries and Small Island Developing States
42,43
.
However, despite the call for “leaving no one behind”,
inequality and poverty are persistent44,45, in addition
access to quality education still varies in differing contexts
and is becoming more difficult to achieve for different
segments of society. While technological advancement
can be seen as a tool to tackle global crises, it is also
important to note that there are cases where such
changes intensify global inequalities. It is also necessary
to address the barriers and limitations of technological
advancement, more specifically the drawbacks,
opportunities and effects framed under the following
themes of infrastructure, education and employment.

Infrastructure
The main infrastructural barriers to technological
advancement are unequal access to electricity and
internet in countries. Such inconsistencies further
perpetuate the gap between rural and urban areas within
countries, leaving the former at a larger risk of being left
behind.
Internet access remains unattainable and unaffordable to
a majority of the world population. To elaborate,
approximately 60 percent of the global population does
not have access to the internet. This translates into
roughly 4 billion people who are offline, 2 billion people
without a mobile phone and nearly half a billion-people
living out of reach of mobile signal46. Despite rapid growth
in countries such as India and Indonesia, only one-third of
the population actively uses internet, and an even lower
proportion has access to fixed broadband47.

As a consequence, countries with such infrastructural
barriers face problems in terms of accessing AI
technologies and its potential benefits48. In many cases,
developing countries lack not only the resources, but the
financial structures needed to access the internet and
therefore AI.

Education
Access to quality education is another reason for the
technological gap between and within countries. One of
the main concerns is deficient investment in Research
and Development (R&D). Considering that R&D
expenditure significantly influences economic trends,
there is a requirement for increased attention and
investment in R&D for any kind of technological
advancement49.
Another concern are insufficiencies in the basic
knowledge of digital skills. This can only be achieved if
countries emphasize their focus on literacy, numeracy,
basic academic, digital and entrepreneurial skills.
These gaps in education among and within countries
further exacerbate inequalities, emphasizing the need for
them to promote education and training systems for skill
development. This can be done through an increased
focus on collaboration between policy makers, educators
and employers, underlining the importance of quality
education.
Additionally, local communities need to be included in the
process of technological innovation and the adoption of
technologies to local contexts for their empowerment.
This would leverage benefits towards all segments of
society. An example of this is how the government of
South Africa launched a project with The World Economic
Forum called “South Africa Internet for All”. The goal was
to connect as many people as possible to the internet,
especially citizens living in rural areas50.
Finally, multi-stakeholder cooperation on a global and
local level is an essential step towards bridging the digital
divide51. Civil society organizations can play an influential
role in facilitating the exchange of knowledge between
citizens, the technological community and vulnerable
communities in order to empower and engage all
segments of society.
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Employment
There are a number of large scale impacts of
technological advancement on the labour sector. With
the advent of AI, the exact effects on the labour market
may be hard to predict, however it is possible that jobs
and their content will be affected by changes in
technology. While the long-term impacts of technological
change are unknown, it is assumed that it has the
potential to increase productivity and create new jobs, as
well as improve standards of living52.
However, in the near future, segments of society which
have low-skilled jobs are likely to be affected first, further
deepening existing economic divides within countries.
According to the World Bank, approximately two thirds of
all jobs in developing countries are likely to be affected by
automation53.
Furthermore,
unemployment
of
disadvantaged
communities in the immediate future can consequently
push them further behind and contribute to increasing
inequality within countries54.
Infrastructure, education and employment are some of
the core themes in the discussion of bridging the digital
divide. Challenges need to be tackled and opportunities
need to be highlighted in order to make sure no one is left
behind in the emergence of new technologies, specifically
Artificial Intelligence.
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AI Geospatial Mapping System
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Key Messages:
1. The unsustainable use of renewable natural resources has become an increasingly pressing issue in Least Developed
Countries, Landlocked Developing Countries and Small Island Developing States.
2. Current technological breakthroughs and political drive invigorate the integration of Artificial Intelligence Geospatial
Mapping Systems into decision-making on the sustainable use of renewable natural resources by providing scientific
and up-to-date information.
3. The rapid development of Artificial Intelligence (AI) facilitates the enhancement of already existing Geospatial Mapping
Systems by using Machine Learning algorithms in the image recognition process for faster and more efficient
information gathering and analysis.
4. Artificial Intelligence Geospatial Mapping Systems provide a clear picture on the state of resources to users, policymakers and other interest groups to support addressing inequalities over their access and use, thus contributing to
sustainable management thereof. Fisheries, forestry and agriculture are used as illustrative cases in this policy brief.
5. Due to the unprecedented nature of Artificial Intelligence Geospatial Mapping Systems it is crucial to collectively
develop transparent and accountable institutions, as well as participatory governance frameworks for the regulation
and control over the application and outcomes thereof.

Introduction
Mismanagement of renewable natural resources,
particularly in activities such as fisheries, forestry and
agriculture, has steadily increased in recent years,
contributing to their scarcity1,2,3. As a result, this dynamic
has exacerbated competition over the access to and
benefit sharing from these activities, particularly in Least
Developed Countries (LDC)4, Landlocked Developing
Countries (LLDC)5, and Small Island Developing States
(SIDS)6. Mismanagement comprises misuse and
overexploitation of resources, which prevents equal
access and benefit sharing as well as the sustainable use.

Fisheries
The constant intensification of human activities and the
urgent challenges posed by climate change severely
threatens the delicate ecosystem balance of maritime
fisheries7. The use and sharing of marine biological
resources have shaped national and local stability
throughout history8. Lack of basic capacities and
differences in the implementation of technological
instruments between and within countries perpetuate
already existing inequalities in the access and benefit
sharing of activities carried out in the oceans. Lower
income nations are unable to efficiently compete in the
global fishing market, indicated by the fact that they only
account for 3% of trackable industrial fishing9.
Furthermore, overexploitation and illegal, unregulated,
and unreported (IUU) fishing have become pressing
matters for governments and international organizations.
Various sources estimate that the amount of illegally
caught fish ranges between 11 and 26 million tonnes of
fish10.

Forestry
Forests are severely threatened by deforestation due to
forestry activities, shifting agriculture and wildfires11.
Illegal logging, as a forestry activity, by both companies
and local communities currently accounts for at least 50%
of all forestry activities in key producing tropical forests
(examples being those of the Amazon Basin, Central
Africa and Southeast Asia) and at least 15% of all timber
traded globally12. This is due to increased market demand
for forest-based products and services in addition to a
lack of control over ownership13. Illegal logging has
significant environmental, social and economic
consequences. Forests also provide supporting,
provisioning, regulating and cultural ecosystem services
which are fundamental14 to local communities,
indigenous peoples and other vulnerable groups. Illegal
logging can thus pose a threat to their livelihoods15,
undermine tax revenues for developing countries and
force law abiding companies to lower the price of timber
products to stay competitive in the market16.

Agriculture
The intensification of agricultural activities, particularly
through the expansion of industrial farming, has
accelerated land and soil degradation17. Researchers
estimate that the loss of arable land each year ranges
between 5-6 million hectares18. Furthermore, it has
exacerbated water scarcity and groundwater depletion
due to increasing water demand19. Globally, agricultural
activities account for more than 70% of total freshwater
use20.
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In LDCs and LLDCs, agriculture is the most vital economic
sector21 with the livelihoods of more than 2 billion people
reliant on smallholder farms22. As a result, land and soil
degradation considerably undermine agricultural
productivity and food security23.

The Innovative Potential of AI
Geospatial Mapping Systems is a type of analysis which
gathers, displays and processes spatial imagery derived
from aero spatial monitoring devices - such as satellites,
small aircrafts, drones - as well as existing maps.
Integrating AI in these already existing Geospatial
Mapping Systems allows users to analyse vast amounts of
data in a faster and more efficient manner24.
AI models are trained by spatial imagery inputs provided
by aero spatial monitoring devices. The amount of
information provided by these devices is far too large for
humans to process and analyse25. Therefore, by
implementing Machine Learning algorithms inputs can be
rapidly interpreted, which reduces the analysis process
and provides more precise and quick information26. Once
data is processed through Machine Learning algorithms
and validated by specialists, a detailed land cover map is
developed, creating an ever-more precise visualization of
an examined area27.
While acknowledging the advantages of this innovative
technology there are some limitations that need to be
accounted for. Since AI algorithms are trained on data
submitted by developers, there is potential for data to be
biased, which can hinder the entire Machine Learning
process. Recognizing the risk of repetition and
amplification of human biases28, it is of the utmost
importance to consider necessary measures around the
regulation and enabling of AI Geospatial Mapping
Systems from different perspectives:
Existing legal frameworks on the use of aero spatial
monitoring devices have to be standardized under
an international guideline to align efforts towards
transparency and open-data.
To further strengthen transparency in the collection
and handling of data, overarching institutions
responsible to monitor the process are necessary.
It is crucial that national and regional mechanisms
are established to ensure that all levels of society are
incorporated into the debates and decision-making.

The possibility of applying AI to existing mapping systems
has already proven to be a promising tool in the
management of renewable natural resources. Despite the
current difficulties in predicting future developments,

trends show that Machine Learning will soon be able to
process complex sets of data and accurately create
forecasting models to improve the implementation of
spatial planning. If efficient regulatory mechanisms are
set in place pre-emptively, this development could
further enhance effective policy-making, the promotion
of sustainable practices around the use of natural
resources and equality for users and beneficiaries
thereof.
High quality and updated maps designed to track vessels’
activity could provide decision makers and local
communities a remarkable tool in the use of renewable
maritime resources29. Modern developments in AI
technologies allow models to monitor vessels through
satellite imagery, enabling more effective analysis of
sailing and fishing patterns30. Transparency, especially in
areas beyond national jurisdiction, is crucial in tackling
pressing issues such as IUU catch and overexploitation in
open-ocean and deep-sea fisheries, which heavily
threaten entire ecosystems31. Current Monitor, Control,
and Surveillance (MCS) mechanisms can be greatly
enhanced by AI through faster and more efficient data
processing systems provided by the integration of
tracking sensors and aerial imagery32.
At the moment, multilateral collaboration between
governments, academia and non-governmental
organisations has enabled the creation of open-access
and transparent platforms33, where vessels identification
signals (Automatic Identification Systems) are gathered
and processed through AI algorithms34. The availability of
this information will be beneficial to a wide spectrum of
actors. Companies operating legally can present a
traceable and sustainable product to their customers.
Governments will be able to strengthen their current
monitoring
mechanisms
and
prevent
the
overexploitation of fisheries35. Furthermore, by analysing
activities at sea, policy makers and wildlife conservation
organisations will be able to more effectively ascertain
which maritime regions are severely threatened by
anthropogenic activities. The designation of wellgoverned Marine Protected Areas (MPA) and the
promotion of equitable access to the resources therein
have proved to be a valuable tool in strengthening local
communities’ rights36,37,38, allowing them to thrive and
compete in an increasingly competitive market.
It is important for governments to recognize the need to
standardize regulation around MCS mechanisms, both in
the high seas and coastal maritime areas. World nations
are preparing an internationally binding treaty under the
UN General Assembly regarding biodiversity39 as a
reaction to the necessity of strengthening the protection
of high seas from overexploitation and IUU catch, as a
further MCS mechanism besides MPAs. On a smaller scale
it is also important to regulate and protect small and
artisanal fisheries. While MPAs play a big role in allowing
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specific fish stocks to replenish over time, there is also a
need for governments, especially at the local level, to
establish tracking mechanisms for small vessels and to
promote the use of information derived from AI
Geospatial Mapping Systems, in order to build capacity
for better and more effective sustainable fishing
practices.

Mapping the forest
Together with the previously mentioned application of AI
Geospatial Mapping Systems, forest monitoring and
governance can drastically improve with the
implementation of this innovative technology. Through
satellite imagery and Machine Learning algorithms,
researchers and policy makers can estimate tree cover
loss over time as well as track changes in canopy
density40. However, not only satellites are involved in AI
Geospatial Mapping Systems for forests. In fact, specific
areas that require immediate attention are monitored
through mapping-drones, which provide high quality
resolution maps of targeted zones. As a further
development of these systems in the near future, the use
of radar mapping tools will allow users to avoid
disturbances in pictures created by clouds or other
atmospheric obstacles41.
In order to tackle the social and economic consequences
of illegal logging, there is an urgent need for governments
in key producing countries to improve the legality and
transparency of the timber trade, and to track illegal
timber at the market. Governments are making efforts
towards the regulation and equal sharing of the benefits
of logging42,43,44,45, however further progress can be
made. Comparing information regarding logging licences
with the data provided by AI Geospatial Mapping Systems
will enhance the transparency and real-life monitoring of
logging and timber products. Through a transparent and
publicly accessible database, local communities can
better visualize the impact of forest activities in their
surroundings. In addition, companies that are operating
legally can present a more sustainable and traceable
product, which will give them a market advantage.

Better data, better harvest

Mapping and processing data on the state of soil, water
and crops can reduce scarcity while boosting the
productivity rate of farmers. Through aerial imagery, vast
areas of landscapes can be mapped and monitored,
which provides data on soil fertility and on the current
state of land degradation46. Inspection of access to and
availability of water sources can become more efficient
and accurate by mapping water infrastructure and
usage47. Additionally, drone monitoring can support
decisions in crop cycle management towards enhancing
productivity48,49. Information it provides on different
indicators can assist early season operations by
determining the optimum amount of seeds for crops,
monitoring crop development during the growing phase
and efficiently managing harvesting plans50.
AI Geospatial Mapping Systems can offer an efficient and
affordable approach for LDC, LLDC and SIDS governments
to address unsustainable resource usage by facilitating
better policy and decision-making in agricultural land and
water management. A complete visualization of soil
quality on a national scale simplifies land conservation
and restoration planning, and enables monitoring the
impact of implementation over time. Similarly,
governments can easily detect inefficiencies in water use
and structure a national water waste reduction strategy.
Policies revolving around precautionary water allocation
can be meticulously designed ahead of dry seasons.
In order to enhance the productivity of farmers while
reducing scarcity in renewable natural resources,
collaboration between agricultural and environmental
authorities is desirable. The successful implementation of
policies addressing sustainable intensification51 can lead
to improved food security.
Farmer cooperatives have proven to empower farmers
and strengthen their economic competitiveness.
Functioning as sectoral knowledge-sharing platforms and
providing members better access to information,
cooperatives are a trusted entity and source of
reference52, that can be an important channel53 to
translate the results of regional mapping and monitoring
to farmers in terms of concrete suggestions and best
practices. In this sense, the use of AI Geospatial Mapping
Systems can be applied from high level governance to
day-to-day agricultural management.

AI Geospatial Mapping Systems can be a ground-breaking
tool to support farmers through basing agricultural
governance policies on interpreted information.
Smallholder farmers, who greatly depend on land as an
essential livelihood asset are currently being challenged
by low productivity rates due to increasing soil infertility
and water scarcity.
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Challenges
Inasmuch the use of AI Geospatial Mapping Systems relies
upon an innovative technology, potential challenges need
to be promptly addressed before they outweigh
advantages and jeopardize objectives. If the access to and
use of this technology are limited to a few powerful
actors, there is a risk that benefits thereof will be
unequally divided, which might exacerbate inequalities
within and across societies54. Therefore, it is advisable for
governments to take part in collective action in order to
support existing open-access databases for the optimal
deployment of AI Geospatial Mapping Systems across
countries.

Mapping Systems widening the gap between and within
countries, governments need to make preliminary
investments in educational programmes on AI, in addition
to fostering international collaborations and exchange
programmes on the development of this technology62.
Furthermore, training needs to be provided in order to
enable local governance actors to use technology
interfaces and to understand information coming from AI
analyses, so that they can facilitate the process of
designing policies around the sustainable and inclusive
use of natural resources.

Moreover, AI integrated Geospatial Mapping Systems are
the perfect platform to advocate for unifying
international and national governance efforts on the use
and monitoring of data for the purpose of improving
mapping and policy making. This technology relies heavily
on the availability of data to generate maps and spatially
visualise information. Data sharing initiatives from
governments and international organizations providing
free satellite imagery already exist55, making it possible
for all governments to access this information.
Nonetheless, to ensure that all segments of society are
reached, the spread of information needs to be
institutionalised
across
authorities
and
local
governments, in addition to being fostered through
multilateral collaborations.

Transparency

Enhancing factors
Technology
Acquiring and using drones as well as AI technologies is
becoming more affordable and cost-effective than
ever56,57. However, inequalities in the application and
distribution of this technology are not only limited to the
monetary value of devices, but also to the required
human resource capacity. Sustaining the cost of human
expertise can be a constraint in the development and use
of this technology.

Education
To
ensure
sufficient
carrying
capacity
for
implementation, education is one of the key measures in
tackling the unsustainable use of renewable natural
resources and incorporating vulnerable populations into
the sharing of benefits58,59,60. Education is a promising
means by which to tackle social inequalities61. To avoid
the risk of an uneven application of AI Geospatial

In order to create an international open access database
to share information on the use of renewable natural
resources, political commitment is needed from all
parties involved. To optimally establish of this tool in the
application of science-based data for decision-making,
there is an imperative need to bring together different
users and stakeholders under an international umbrella
that ensures the transparency and quality of processed
data. An international framework on the use of AI
Geospatial Mapping Systems can help guarantee
transparency in data processing, while building trust and
ensuring equal terms between participating countries at
the same time.

RECOMMENDATIONS
Improve coordination between international
organizations, governments, and civil society in
the creation of an open-access database where
continuously updated maps are essential tools in
the monitoring of specific areas.
Establish
governance
frameworks
and
institutions to ensure transparency of data
gathered through AI Geospatial Mapping
Systems.
Promote educational programmes on the use
and programming of Machine Learning
algorithms in order to engage youth in the
development of AI technologies.
Encourage the use of AI Geospatial Mapping
Systems by local governance actors in decision
and policy making around renewable natural
resources through specific professional training.
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Key Messages
1.
2.
3.

There are a variety of Artificial Intelligence (AI) applications that show potential to be implemented to improve logistics, scenario
planning and situational awareness of aid-NGOs.
Since AI applications require quality data and contextual awareness, feasible implementation within the aid community requires
improvement in data quality, data collection and management.
Given the nature of AI, the limited experience of society with the technology, and the complexity of issues that aid-NGOs are
dealing with, applications of AI cannot be implemented without addressing biases in data collection and ensuring privacy, trust,
and transparency regarding the use of AI.

Introduction
The frequency and severity of worldwide crises is
increasing, from natural disasters such as floods to global
issues such as food security1. These developments
underline the increasingly important role that
humanitarian as well as development NGOs (could) play,
and why it is crucial they make timely and accurate
decisions. There are significant differences regarding the
aid delivered by development and humanitarian NGOs
(both encompassed under the term aid-NGOs), yet they
are looking for ways to deliver aid in a more effective and
efficient manner. In order to achieve this, aid-NGOs must
continuously improve their decision-making process and
operational strategies, especially while facing
exacerbated threats due to climate change.
Technological innovations such as AI applications can
assist aid-NGOs in their decision-making processes2.
More specifically, AI can be used by aid-NGOs in a variety
of ways, such as finding the fastest route to deliver aid or
identifying the most vulnerable people during disasters.
With this, AI also facilitates the implementation of the
Sustainable Development Goals (SDGs)3.
Therefore, this policy brief is written for policy makers,
researchers, and aid-NGOs alike to provide orientation on
how AI applications could be applied for aid-NGOs.
The potential implementation of AI applications within
the aid community requires the careful management of
technical and societal considerations that are associated
with potential benefits and drawbacks of utilizing AI
technology. More specifically, poor data quality will cause
the potential benefits of AI to be delayed, misused, or not
implemented at all4. Feasible and responsible use of AI
applications requires significant improvements in aidNGOs’ data collection and management.

AI requires data, but good data
AI applications require high quality data, in order to
produce inclusive and trustworthy results. A variety of
existing data sharing initiatives such as the International
Aid Transparency Initiative (IATI) and the Humanitarian

Data Exchange (HDX) are already used by a number of
organizations5,6.
While such initiatives have contributed to data sharing of
aid-NGOs, experts indicate the collected data is often not
sufficiently informative, in that they do not measure
actual impact. Moreover, datasets are occasionally
missing units (individual statistics), are not based on
representative samples and are not up to date.
Additionally, datasets are poorly structured at times.
Furthermore, aid-NGOs often lack the technical expertise
or financial capacity needed to address these issues.

AI applications for Aid-NGOs
Aid-NGOs today could choose from several data-oriented
software for data collection, visualisation, management
and analysis, as well as AI applications. Aid-NGOs often
lack the capacity to make informed choices regarding
developing technologies, thus adequate expertise and
guidance is needed.
Despite the current hype surrounding the capabilities and
opportunities that AI applications offer, in many
situations, a variety of alternative analytical techniques
and human knowledge might offer more viable solutions.
Additionally, aid-NGOs frequently operate in regions
lacking internet, mobile service or electricity, which can
render the implementation of some AI applications
unfeasible. Therefore, it is important to further
investigate the potential of utilizing AI applications within
the aid community.

The potential of AI applications for aid-NGOs
With improved data management, a variety of AI
applications have the potential to be used in the near
future and can assist with the implementation of the
SDGs by 2030. This policy brief serves as an overview of
this potential. As reflected in academic literature,
professional briefs, and our expert interviews, potential
applications of AI technologies can be divided into three
categories: logistics, scenario planning and situational
awareness.
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Category A: Logistics
Logistics, specifically supply chain management, is
concerned with the delivery of goods from a point of
origin to a destination. Research has estimated that up to
80% of aid-NGO expenditure falls under the domain of
logistics7,8,9. Furthermore, improved data management
and analysis will have significant potential to increase
operational efficiency through using AI. Aid-NGO
practitioners in the field confirm that AI applications are
mostly absent, and that aid supply chains are currently
volatile, unpredictable and slow10. Private sector
applications of AI in logistics have proven that there is
potential in improving supply chain management for aidNGOs11. Considering accessibility and affordability, the
following possible applications should be prioritised.

Intelligent Route Optimization
Intelligent route optimization allows real-time routing
algorithms to assist in determining the most efficient
and cost-effective aid delivery route, thus freeing up
more funds. These algorithms could be used in
conjunction with satellite maps, social media data and
traffic flows, for routes by land, sea and air.

Predictive Risk Management
Predictive risk management can identify (indicators of)
risks to aid-NGOs’ supply chains in advance, which
could help these chains enhance continuity of their
supply chain and avoid disruptions in their aid delivery.
Through combined Machine Learning (ML) and Natural
Language Processing (NLP), it identifies sources of risk
by mining real-time data from Internet websites.
Aid-NGO supply chains differ greatly in their properties.
For humanitarian aid, the rapid delivery of aid is crucial.
However, because humanitarian supply chains have to be
set under time pressure, they are particularly prone to
inefficiencies, bottlenecks, and mistakes. Additionally,
these supply chains are not intended to be implemented
in the long term, yet require enormous amounts of aid to
be moved at once. This makes dynamic intelligent route
optimization using AI have significant potential in the
context of a crisis prone future. Developmental supply
chains could, similarly to humanitarian supply chains,
benefit from intelligent route optimization since they are
implemented long-term. Large organizations supplying
large quantities of aid, such as food or medicine, would
see their transportation costs fall. Such applications could
be used in conjunction with predictive risk management
in order to ensure supply chain continuity in volatile
situations.

Category B: Scenario Planning
Scenario planning is used to analyse the different ways in
which situations might evolve, in order to prepare and
plan ahead for alternative future developments12.

Scenario planning is already being used among aid-NGOs,
but a variety of aspects can be improved13. Recent
developments in AI have suggested its potential in
enhancing scenario planning by providing both a dynamic
analysis of data patterns as well as improving forecasting
capabilities.

Scenario Generation & Selection
AI can assist the generation of multiple scenarios for aid
delivery by mining essential information from websites
in real time using NLP applications. Scenarios that have
the highest possibility to describe a future state can
then be prioritised, saving time and resources.

Early Warning Systems & AI
The goal of early warning systems in scenario planning
is to estimate whether a stable situation is crisis
prone14. Predictive Analytics using ML can enhance
such an early warning system by learning which
indicators are the strongest predictors of a crisis, in
addition to assessing whether current conditions are
similar to those of past crises15. Knowing when a crisis
might occur before it does can greatly increase the
effectiveness of aid delivery.
Humanitarian aid-NGOs deal with rapidly unfolding crises.
Therefore, they need to make certain that any strategy is
solidly built and sufficiently flexible to withstand changes
in the operational environment. The development actors
are required to maintain certain levels of aid in specific
sectors, often working under unstable and sensitive
conditions. An example of an AI application for scenario
planning currently being developed is the Famine Action
Mechanism16. Involved actors utilize AI and ML to build an
Early-Warning System which will forecast and estimate
food security crises in real-time as well as analyse early
signs of food shortages, using indicators for conflicts,
natural disasters and crop failures.
Despite opportunities for improvement in scenario
planning utilizing AI, it is important to realize that no
scenario is an exact prediction of the future. AI
applications for scenario planning are still in early stages
of development.

Category C: Situational Awareness
Situational awareness is used in order to understand all
aspects of a situation or environment, and is especially
helpful in making complex and informed decisions in a
time sensitive manner17. Applying situational awareness
helps improve contextual understanding and finding the
most vulnerable populations. Accurate, instant and
complete information that simultaneously bridges both
the gap between perceptions of reality on the ground and
high up in organizations is essential in improving the
efficiency and quality of aid delivery by NGOs.
Additionally, such information is crucial for the
organization of different sources of aid simultaneously. AI
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can play a significant role in improving situational
awareness, as it is capable of analysing large quantities of
information much faster. There are several possible
applications using AI for improving contextual
understanding and finding the most vulnerable
populations that show potential.
Aid-NGOs have experimented with applications
improving
situational
awareness
using
ML.
Unfortunately, applications for aid-NGOs are currently
neither widespread nor feasible for organizations with
limited resources.

ML for Priority Assistance
To locate the most vulnerable populations, ML can be
used to identify specific cases that require immediate
attention. Specifically, ML could process information
(e.g. language on social media), to assist in gaining an
overview of the affected areas or individuals
concerned. It is different from scenario planning, in that
it is used to instantly identify the most vulnerable
populations amongst a very large and complex set,
without necessarily assessing likely future scenarios
based on more general data.

Spatial awareness
Situational awareness can be greatly improved with the
help of AI combined with satellite imagery. Since
satellite imagery is more readily available, it can be used
by aid-NGOs to instantly identify affected areas in order
to identify which region needs the most support. A
drawback of this application is that vast collections of
labelled images are required to ‘teach’ the algorithm
how to recognize the patterns of interest. This problem
is recently being tackled, however, by using
crowdsourced data: an aid-NGO can rely on the support
of many people via the internet to label images.
In case of humanitarian disasters, aid-NGOs could make
use of social media data to map affected populations, and
potentially identify the most vulnerable cases among
them. The Artificial Intelligence for Disaster Response
(AIDR) is an existing platform that uses social media posts
in crisis situations to create up-to-date maps of affected
regions, supporting prioritization of aid delivery to
severely impacted areas.
Satellite imagery combined with ML could be used to
instantly identify areas affected by a natural disaster or
identify human rights violations (e.g. based on livelihood
destruction). Crowdsourced image labelling is used by
several aid-NGOs to manually identify patterns of
affected areas. Such initiatives could feasibly consider
trials to automate the labelling process with the help of
ML. This could already considerably accelerate the
process of identifying affected areas.

Recommendations
Improve Data Quality
Well-structured data sets without input errors,
duplicated or missing data, are a requirement for the
successful implementation of AI applications.
Improvements in the quality of data should be made prior
to AI implementation. Current data is not sufficiently
informative. Thus, aid-NGOs should reinforce
collaborative efforts to improve their methodologies in
order to collect more inclusive and coherent data of
better quality.
Coordinating methodologies on a global scale for all aidNGOs simultaneously is, however, not feasible. There are
simply too many variables that would need to be
measured. NGOs should form groups in which
methodologies are coordinated. Humanitarian aid-NGOs
could for instance coordinate methodologies through the
UNDAC (United Nations Disaster Assessment and
Coordination), which already has a data collection
structure for disaster relief. If an UNDAC structure is not
available, e.g. in development aid, bundling
methodologies based on the humanitarian UN Cluster
Approach and geographical regions could assist aid-NGOs
in enhancing their data collection and management.
Practically, aid-NGOs should make lists of variables
measured by every aid-NGO in their subgroup to make
impact evaluations as informative as possible, while
simultaneously enabling the triangulation of results.
During impact evaluations, aid-NGOs must ensure that
variables added are as inclusive as possible, taking
cultural and societal considerations into account.
Additionally, data of higher quality can enhance the
triangulation of observations among different aid-NGOs,
thus allowing more effective responses. To improve
effectiveness and inclusiveness, aid-NGOs should involve
local actors such as universities or local organizations in
the data collection and analysis process. Such actors
could accelerate relevant variable selection and
introduce new variables to look at. The United Nations
could further act as a facilitator for regional and clusterbased coordination, by bringing relevant aid-NGOs
together.

Mitigating Biases
Data and data sets are not objective18. People set the
variables, collect the data, define its meaning through
interpretations and draw inferences from it. Taking
hidden biases in both the collection and analysis stages
into account, is as important to consider for data quality
as the selection of variables itself. Even high-quality data
is not necessarily an accurate representation of society.
There are cases where no, too little or too much input is
coming from particular demographics or communities.
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For aid-NGOs, it is also important to note that people
familiar with the local context often have valuable,
qualitative knowledge that might not be quantifiable.
Therefore, an algorithm may be unable to integrate
particular information, leading to biased outputs.
Recognizing the biased nature of data is a step towards
adopting a healthy and critical perspective concerning the
outputs of the AI applications. Most importantly,
representative datasets should be used in order to
capture the relationships that may exist within the
datasets of the input, as well as between datasets and
output results.

Responsible use of AI applications
Privacy
Data management preceding the use of AI applications,
requires data privacy19. Sensitive data inputs should not
be traceable to individuals or demographics. Where
individual variables are neutral, it is important to note
that a set of variables can enable somebody to deduce
that a group of data records is associated with a certain
region or group. Furthermore, data sets used to train ML
applications should be in line with data privacy
regulations (e.g. General Data Protection Regulation
(GDPR) by the European Union).

Trust
The outcome of an algorithm is often as biased as the
input of data itself. Therefore, applying the outcome to
support a decision should be met with healthy, critical
reflection. The use of AI needs a fair amount of
mentoring. It is important to avoid relying solely on an AI
application for making decisions20. The outcome must be
continually evaluated under scientific knowledge, local
knowledge, past experience and common sense. This
incorporates accountability and the need for
representation of moral values that are present in the
context of a situation21.

Transparency
Responsible AI use requires data transparency. This is a
core principle of data protection since people have the
right to know if and to what extent their personal data is
collected, used or processed. It is also essential that aidNGOs deliver feedback about the use of collected data
and the results of any conducted research to the local
people. This process can empower and benefit local
communities as well as foster a collaborative relationship.

Looking forward
It is essential for the workforce of aid-NGOs to improve
their data management skills to successfully work with AI
applications. Data literacy can be achieved through
training programs for the workforce, potentially funded

by donors and in collaboration with existing
infrastructure, an example being the Active Learning
Network for Accountability and Performance in
Humanitarian Action (ALNAP)22,23. Increased data literacy
among aid-NGOs will help bridge gaps between aid-NGOs
and the technological community. Furthermore,
researchers and computer scientists could assist aidNGOs in data collection and analysis in order to better
facilitate AI integration. In the long run, this will enhance
data sharing initiatives.
In order to assess the applicability of AI tools in a specific
situation, the following two considerations should be
taken into account. After a clear problem is defined,
whether there is a more efficient and cost-effective
alternative to the use of AI should be explored.
Furthermore, local contextualities should not be
underestimated; AI applications should be tailored to the
situation. Individual technologies described above could
for example be used to complement each other.
The Hakeem chatbot, for example, is an application
developed to assist relief workers in educating young
refugees in the local language24. It combines ML and NLP
to provide educational advice for online studies,
according to users’ interests. At the same time, the
Hakeem chatbot improves as a ‘study advisor’, relying on
users’ feedback. The pilot use of the application with
conflict-affected youth in Lebanon, has brought
education to individuals that did not have access to these
advances before using AI.
Such applications can assist aid-NGOs to be more
prepared for future crises and to provide aid more
efficiently. This will facilitate aid-NGOs’ increasing role in
implementing the SDGs.

KEEP IN MIND
Where possible, all stakeholders should commit to
improving data quality and data sharing.
Actors involved should realize implementing AI in
the decision-making process must never result in
undignified treatment of human lives. Recalling
that these decisions concern human lives is
essential.
Involvement of local actors in the decision-making
process, as well as in the implementation of AI
applications is necessary to enhance the quality of
action and community empowerment.
Not every problem is solved with (just) a
technological solution. AI is not panacea, but
rather one of the tools in the aid-NGOs’ toolbox.
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Annex I: Glossary
•

Accountability in Artificial Intelligence: Who, or what, is held accountable when AI systems make decisions that affect
individuals or the society.

•

Artificial Intelligence (AI): 1. The field of computer science dealing with the ability of a computer program or a machine to
think and learn. 2. The ability of a computer program or a machine to perform tasks that mimic human cognition.

•

Aid-NGOs: A term used to encompass humanitarian and development (aid) Non-Governmental Organizations.

•

Algorithm: A process or set of instructions and/or rules, that can be used in problem-solving operations and calculations.

•

Bias: Normatives, stereotypes and opinions from the real-world are encoded and represented within AI systems.

•

Chatbot: An AI computer system that convincingly simulates human behavior in a conversation via auditory or textual
methods.

•

Crowdsourced data: Information/ input on a particular theme, acquired via the participation of a large group of individuals

•

Data literacy: The ability to obtain, understand and communicate meaningful information from data, as well as to handle
the competencies of working with data.

•
•

Development Aid: Delivering long-term aid to address structural problems in developing countries.
Humanitarian Aid: Delivering short-term aid immediately after a disaster to save lives under the humanitarian principles of
humanity, neutrality, impartiality and independence.

•

Information (Data) Mining: The process of generating new information and discovering patterns from large data sets using
statistics, Machine Learning and other methods.

•

Intelligent route optimization: Improving the distribution network to enhance the real time delivery efficiency.

•

Real time routing algorithms: Algorithms with the ability to handle real time network updates that can be used to compute
shortest path.

•

Machine Learning: A branch of the broader AI Technology, that explores the idea of machines processing data and learning
on their own to improve their performance on a specific task, without requiring human supervision.

•

Natural Language Processing: A sub-branch of computer science, information engineering, and artificial intelligence studying
the ways computers can process and analyze large amounts of text and audio natural language data (human language).

•

Panacea: A solution which solves every problem.

•

Predictive Analytics: A method of examining historical and current facts to formulate predictions about future or otherwise
unknown events.

•

Real-Time Data: Information that is being delivered immediately after collection/generation. The data is analyzed using realtime computing or stored for later or offline data analysis.

•

Triangulation: The method of collecting, comparing and combining data from two or more sources, in order to validate this
information.

•

UN Cluster Approach: A structurisation of the humanitarian sector into eleven clusters such as logistics, food security and
education in order to increase coordination between (UN and non-UN) organizations to enhance the humanitarian response
to a disaster.

Acronyms
•
•
•
•
•
•

AI = Artificial Intelligence
AIDR = Artificial Intelligence for Disaster Response
ALNAP= Active Learning Network for Accountability
and Performance in Humanitarian Action
GDPR= General Data Protection Regulation
HDX= Humanitarian Data Exchange
IATI= International Aid Transparency Initiatives

•
•
•
•
•

ML = Machine Learning
NGO = Non-Governmental Organisation
NLP = Natural Language Processing
SDGs = Sustainable Development Goals
UNDAC = Netherlands United Nations Disaster,
Assessment and Coordination
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Key Messages
1. Challenges and opportunities brought about by the emergence of Artificial Intelligence (AI) are of a transboundary
nature and call for a global approach. The development of AI needs to be guided in such a way that its benefits are
distributed equally within and among countries.
2. The UN should consider aligning existing ethical values of national AI strategies through multilevel and multi-stakeholder
dialogue . This will provide input for an International Declaration on Ethical Principles for Responsible Artificial
Intelligence (IDEPRAI).
3. Responsible AI can be put forward at an international and national level. The UN facilitates a platform for addressing
challenges, sharing knowledge and exchanging best practices of AI. An AI task force will be responsible for the national
implementation of Responsible AI policy.
1

This policy brief appeals for global collaboration to work towards Responsible AI. Structured by four core principles, the
brief provides practical implementation tools for the UN and national governments to effectively work towards this aim.
Artificial Intelligence (AI) is a cutting-edge technology that
promises to improve the wellbeing of humanity1.
However, the concentration of knowledge capital,
economic capital and expertise on the development of AI
could exacerbate vulnerabilities in economic and social
structures2,3,4. Therefore, concerns are being raised as to
whether the benefits of AI will be distributed equally
within and between countries1,5. Besides that, current
global development of AI technology is mainly limited to
companies and therewith prevailingly reflecting private
interests1. Consequently, the international community
faces the challenge of ensuring that technological
innovations are in line with the Sustainable Development
Goals (SDGs)1.
In the current governmental playing field, a trend in
creating national AI strategies can be observed34-46. This
reflects the acknowledgement of potential dangers of AI
developments for society, the need to take governmental
responsibility in mitigating these risks and the
opportunity to harness the potential of AI6. Since most of
the expected risks of AI are global, they should be
addressed at an appropriate scale7. Currently however,
global cooperation on Responsible AI is mostly initiated
by the private sector4,8. This brief identifies a gap in
intergovernmental collaboration7. Many countries do not
have an AI strategy and countries with AI strategies often
lack practical approaches for implementation9.

Need for a common approach: A Declaration
on Responsible AI
A common vision is important for working towards
responsible use and development of AI10,11. This means
that humans need to deal with AI in a democratic and
socially accountable manner, while guaranteeing human
autonomy and values in conformity with international
standards (e.g. Human Rights and the SDGs)1,10,14. In
terms of governance, this requires connecting common

values from existing strategies and aligning them with
Human Rights and the SDGs1. This brief regards the UN,
with its experience in addressing transnational issues
such as Human Rights12,14 and Climate Change13, as an
institution capable of playing a leading role in
intergovernmental collaboration on Responsible AI.
To organise intergovernmental collaboration and work
towards a common vision, this brief proposes the
creation of an ‘International Declaration on Ethical
Principles for Responsible AI’ (further: IDEPRAI). Ethical
principles are indispensable building blocks for
Responsible AI and should therefore be the foundation of
the IDEPRAI10. To define the content of these ethical
principles, we conducted thorough research on existing
AI strategies put forward by national governments34-46,
companies and international institutions48-58(Annex II), in
addition to academic literature review and expert
consultation (Annex III). The core principles below reflect
commonalities abstracted from this research, taking into
account the underlying values of the SDGs. They provide
the basis for both the content of the IDEPRAI and practical
recommendations for the national level.
Core principles on Responsible AI
1. Global collaboration
On ethical and Responsible AI
2. Responsibility & Accountability
Concerning data security & liability
3. Awareness & Capacity
Building resilience for the impact of AI on society.
4. Data quality & Transparency
Enhancing explainability and data transparency of AI
decision-making processes.
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Justification
This policy brief proposes the creation of a UN
Declaration that will facilitate alignment of values and
implementation of policy15. It encourages countries to
join the UN platform and to benefit from international
collaboration, in addition to facilitating the exchange of
knowledge and best practices1. Since a declaration
possesses a degree of regulatory incentivization it can
provide a solid basis for legitimized national regulation on
AI16. Finally, an international Declaration addresses public
and private demands for a global agreement on
Responsible AI.
Disclaimer
The IDEPRAI is an example of an international declaration on Responsible AI.
This policy brief aims to inspire national policymakers and the international
community in establishing a Declaration on Responsible AI and to provide
science-based input for such a Declaration. It is not the aim of this paper to
propose the exact establishment of proposed articles and content.

Towards Intergovernmental Collaboration on
Responsible Artificial Intelligence
The following section discusses the outcomes of the
conducted research. Structured by the four core
principles, the brief addresses what the Declaration could
entail and provides recommendations for their
implementation.
In
the
first
section
the
recommendations address both the UN and national
governments. The three remaining sections address
national governments, since implementation of these
principles should be tailored to national ambitions, norms
and values. The boxes highlight examples of national
implementation.
1. Global collaboration
Phase I: establishing an International Declaration on
Ethical Principles for Responsible AI (IDEPRAI).
Although every national strategy on AI is unique, existing
strategies share convergences in their ethical
considerations. The UN could distil the common ground
from national AI strategies and use this as additional input
for the Declaration. The Declaration should also be
composed in line with Human Rights values14 and SDGs17,
those being international consensus-based principles.

In order to foster international collaboration, the UN
should consider:
•

•

•

Establishing a 'Responsible AI' platform that fosters
the exchange of common opportunities and
challenges with multiple stakeholders; identifies
best practices that can serve as examples for other
countries and continuously aligns definitions and
concerns1. Additionally, the UN should consider
acting as a global 'watchdog' for national compliance
with the Declaration.
Appointing a UN special rapporteur on Responsible
AI, who follows existing and emerging national
strategies, reports on best practices in countries’
implementation of AI and fosters regional
partnerships.
Conducting periodical global impact assessments to
monitor the impact of AI on society, using the impact
on the SDGs as a point of reference24.

National governments should consider:
•
•

Appointing an AI task force that is responsible for
defining a plan of action to work towards national
implementation of Responsible AI policy.
Ensuring the auditability of policy and equipping
existing institutions with feedback loops to
safeguard
continuous
improvement
for
18
implementation .

The United Arab Emirates was the first country to
appoint an AI minister34. In addition, the Kenyan
government established a task force on Blockchain
and Artificial Intelligence that addresses ‘financial
inclusion, cybersecurity, land titling, election
process, single digital identity and overall public
service delivery’46.

Phase II: implementation at the national level
Signing the Declaration would show the intention of
national governments to work towards Responsible AI.
Translating this intention into action is the next step. The
Declaration enables tailor-made implementations per
country, according to national ambitions and values. The
fast pace of AI developments demands ongoing
knowledge sharing and adaptivity from policymakers. It is
therefore important to monitor emerging best practices
and to share these amongst countries at a UN
‘Responsible AI’ platform.
34

2. Responsibility & accountability

3. Awareness & capacity

The IDEPRAI could include a section on liability and the
protection of citizens’ privacy and safety. Researchers
and developers should be aware of their own
responsibility concerning the development and use of
AI applications.

The IDEPRAI could include a section on increasing both
governmental and citizen awareness. Governments
need to adapt to technological development and its
impact on society18. Citizen awareness needs to be
addressed in order to increase resilience against
possible risks of AI4. Additionally, experts state that
capacity-building could foster citizen control on social
and democratic use of AI applications.

National governments should consider:
•

•

•

•

•

•

Assessing how the Declaration would fit into existing
regulations and institutions. Ensuring the existence
of comprehensive privacy regulations18 - according
to experts, the European General Data Protection
Regulation (GDPR19) serves as an example of socially
responsible privacy law.
Assessing if existing institutions have the ability to
address the harms inflicted by AI technology18.
Additionally, national governments should develop a
legal solidarity tool to deal with risks in AI. Part of this
could be the installation of an ‘AI Ombudsperson’18.
This could improve citizens’ trust in AI.
Determining how issues of liability should be
regulated. Approach this in concert with multiple
stakeholders to enhance compliance1 and ensure
that regulations do not hamper innovation.
Incentivizing the use of tools for AI systems,
including anonymised data and de-identification to
protect personally identifiable information20. Users
must trust that their personal and sensitive data is
protected and handled appropriately.
Ensuring human agency over algorithmic decision
making: clearly define the role of ‘human in the
loop’31 when using AI to increase accuracy. Assess
which tasks and decision-making functionalities
should not be delegated to AI systems by taking into
account societal values and understanding of public
opinion14,18.
Promoting toolkits for ‘ethics by design’, which
refers to the pre-emptive consideration of ethical
principles by designers of AI technology21.

Estonia is establishing a legal framework for AI. This
framework grants a special legal status for robots.
The so-called ‘Robot agent’ will be a legal identity
apart from legal persons and private property47.

National governments should consider:
•
•
•
•

•

•

Supporting Research & Development on the
implications and possible benefits of AI for society.
Investing in national research talent in order to avoid
‘brain drain’22.
Developing education and training on what AI can do
and what its limitations are.
Monitoring the introduction of AI to the market and
anticipating potential shifts in the labour market by
offering voluntary (re-) skilling programmes to
educate employees on the social, legal and ethical
impact of working alongside AI18.
Aiming for the participation and commitment of all
stakeholders and active inclusion of the whole
society23. This will ensure development and design of
AI that takes into account “diversity of gender, class,
ethnicity, discipline and other dimensions. Hence, it
fosters inclusivity and richness of ideas and
perspectives”18.
Fostering public deliberation. This should result in
the co-creation of policy standards and
agreements18.

In Canada, CIFAR launched an open call for ‘AI &
Society workshops’ to involve and inform
policymakers, NGOs and the broader public9. The
‘Montreal Declaration for a Responsible
Development of AI’ invited the Canadian public to cocreate ethical AI values through an online
questionnaire45. In Mexico, Oxford Insights and C
Minds cooperated with local governments, aiming
for a bottom up approach of crowdsourcing local
values and needs, in order to incorporate these into
a National AI Strategy41.

35

4. Data quality & transparency
The IDEPRAI could include a section on transparency
in algorithmic decision-making, which refers to the
extent to which the output of an algorithm is
explicable25. Experts state that since algorithms are
inherently neutral yet adaptive to their input,
technical transparency does not have the highest
priority. Transparency of data provides insight into the
input that precedes the outcome of algorithms26.
Since biased outcomes are due to biased input,
inclusive and open data is more relevant in this
context33.
National governments should consider:
•

•

•

•

Incentivizing users of AI applications to conduct an
impact assessment before use. Moreover,
periodically evaluating the impact on society using
feedback loops and update the assessment.
possibilities of incentivisation through trust labels. In
the long term, consider the potential for hard law
when incentivization appears to be insufficient over
time24.
Preventing biased data that can lead to
discriminatory outcomes of algorithms, especially
considering vulnerable groups. Acknowledging that
bias is part of human nature and therefore a
pertinent topic26; datasets are historically bound and
not necessarily inclusive.
Gathering inclusive data that is representative of the
population, by working together with multiple
stakeholders1.
Incentivizing open access of data and technology to
increase transparency, and developing methods to
administer the origin and dynamics of data27.
In the Netherlands, the Platform for the
Information Society (ECP) launched an ‘Artificial
Intelligence Impact Assessment’ (AIIA) with a stepby-step scheme for organizations that plan to use
an AI application. These steps include questioning
the measures taken to secure the reliability, safety
and transparency of the application, and the
justification of AI use from an ethical and legal
perspective24.

Conclusion
This policy brief aimed to fill two gaps: the need for
intergovernmental collaboration on Responsible AI and
the need to develop and implement national
strategies on Responsible AI. Structured by four core
principles, the brief addressed the two gaps by providing
input for the UN and national governments on the
possible content of a Declaration, and practical

recommendations for implementation at the national
level, according to national ambitions and values. The
core principles embrace four key themes on Responsible
AI: global collaboration, responsibility & accountability,
awareness & capacity, and data quality & transparency.
With the establishment of the International Declaration
on Ethical Principles for Responsible AI and consideration
of the recommendations, we believe that the potential of
AI can be harnessed to its fullest extent so that it will
benefit the social good and facilitate the achievement of
the SDGs1,10,14.

Recommendations
To enhance global collaboration on AI, the UN should
consider:
• Developing a UN International Declaration on
Ethical Principles for Responsible AI.
• Installing a UN special rapporteur and a platform on
Responsible AI to share knowledge and identify best
practices1.
National governments should consider:
•
•

Executing the national implementation of the
Declaration and maintaining contact with the UN
rapporteur.
Installing a national AI task force that monitors the
societal impact of implemented policy and enables
periodical audits and feedback loops18.

Considering responsibility & accountability, national
governments should consider:
•
•

Assessing, through multi-stakeholder dialogue1, the
capacity of existing institutions and regulations to
address issues of liability18.
Ensuring human agency over algorithmic decisionmaking and defining the role of ‘human in the
loop’31.

Considering
awareness
&
governments should consider:
•
•

capacity,

national

Investing in Research & Development on the
opportunities and implications of AI for society.
Enhancing participation and commitment of society
through voluntary education, training and
reskilling18,23.

Considering data quality & transparency, national
governments should consider:
•

•

Incentivizing users (companies, institutions etc.) of
AI applications to conduct an impact assessment
before use, in addition to evaluating and adapting
periodically23.
Working together with multiple and multilevel
stakeholders to collect representative data and
stimulate open access of data & technology1,23.
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Annex I: Glossary
•

Artificial Intelligence (AI): Throughout this report, the definition of AI follows the one presented by Nils J. Nilsson:
“Artificial intelligence is that activity devoted to making machines intelligent, and intelligence is that quality that
enables an entity to function appropriately and with foresight in its environment ”.
28

•

Responsible AI: Integrating ethical and moral values in the use and development of AI applications, which then
become democratic, socially accountable, and guarantees human autonomy and values in conformity with Human
Rights and the SDGs .
1,10,14

•

AI Taskforce: A governmental institution that aims to achieve implementation of ‘Responsible AI
defining a plan of action, measurable goals and monitoring of these.

•

AI strategies: Strategies, frameworks, guidelines or principles in which countries, organizations or companies state
their opinion on how to achieve responsible and ethical use of AI.

•

Declaration: Refers to multiple parties declaring their aspirations , usually in the form of soft law.

•

Algorithmic decision-making: Decision making based on algorithms and AI systems, that can inform human decisionmaking .

1,10,14

’ policy by

24

30

•

Human in the loop: Ensuring human agency. Placing importance on the involvement of humans in AI systems .

•

Robot-Agent: Granting robots a legal status. The Robot-Agent will be a legal identity on its own, apart from legal
persons and private property .

31

32

•

Brain drain: Educated or professional people leaving a country, sector or field to apply their knowledge somewhere
else, often because of better employment opportunities.

•

Data bias: Data bias occurs when the data distribution is not representative enough of the natural phenomenon, or
when biases from the real-world get perpetuated in AI systems . Noted should be that AI algorithms are inherently
neutral, and biased outcomes are dependent on biased input.
33

•

Ethics by design: The pre-emptive consideration of ethical principles during the design phase of AI technology .

•

AI Ombudsperson: A person that represents the interests of the public, monitors and promotes the implementation
of the declaration, and maintains dialogue with the relevant parties.

21

40

Annex II: National strategies and private-sector approaches on AI
Following the definition of CIFARs 2018 Report: ‘Building an AI world: Report on National and Regional AI strategies’, an AI
strategy entails ‘‘a set of coordinated government policies that have a clear objective of maximizing the potential benefits
and minimizing the potential costs of AI for the economy and society ’’. The AI strategies considered in the horizon scan are
strategies guided by a document, released by national governments. The countries in bold were not funded initially; they
only elucidate objectives in their documents . Other countries (e.g. Denmark, EU, France & UK) did include funding when
first announced. The table presents countries and the general ethical themes that the strategies address.
9

9

Synergies - public sector
Many governments share concerns about privacy and the societal impact of AI. Convergences revolve around the themes
of transparency, accountability and fairness. Common needs include the necessity of Research & Development,
international and public-private collaboration, multi-sector and multi-stakeholder cooperation, empowerment through
education, re-skilling and capacity-building, insight into algorithmic decision-making and the need for an AI ministry,
ombudsperson or task force.
Synergies - private sector
International (non-profit) organizations establish principles that guide the development of AI according to Human Rights
including privacy, data quality and anticipation to societal transformations. Common needs include the necessity to address
the challenges AI could bring for societies: potential harm to privacy, discrimination, loss of skills, economic impacts,
security of critical infrastructure and long term effects of social well-being.
Dealing with the research and development of AI technologies, companies are developing guidelines to assess the impact
of their products internally. In general, companies state the necessity to conduct research on the implications of AI for
society and to ensure that AI developments will be inclusive.

Type of
document

Examples of ethical themes addressed

Specialities

National Strategies
China34

Denmark35

Finland36

France37

India38

Italy39

Japan40

Wants to develop laws, regulations and ethical norms that promote the
development of AI. Ethics mentioned in relation to safety, openness and
transparency.
Mentions Corporate Social Responsibility: developing ethical
recommendations for data, possibly including a data ethics code for
companies’ use of data.
Discusses ethics in the context of openness of health data, location
monitoring and the use of robots in nursing and care work. Considers
defining ownership structures of developed applications.
Has a chapter on ‘What are the ethics of AI?’, about opening the black box,
considering ethics from the design stage, considering collective rights to
data, ‘how do we stay in control?’ and specific governance of ethics in
Artificial Intelligence.
Has a chapter on ‘Ethics, Privacy, Security and Artificial Intelligence’.
Ethics and AI encompass: fairness - tackling the biases AI and transparency opening the ‘Black Box’.
Has a chapter on ethics that discusses data quality & neutrality;
accountability & liability; transparency & openness; protection of the private
sphere.
Identifies ‘welfare’ as one of the priority areas, together with ‘’productivity”,
“health, medical care, and welfare”, and “mobility & “information security”.
The document mentions the word ‘ethics’ once.

Mentions Japan's strategy and
how Finland can learn from
‘its competitors’.
Explicitly mentions Human
Rights.

Gives policy recommendations
for privacy issues.

Second country to develop
national AI strategy.

41

Mexico41

Sweden42

Mentions ethics as a key theme in the strategy. Mentions two
recommendations concerning ethics and regulations: bring data assets
inside the scope of competition law, and create a Mexican AI ethics council.
Mentions ethics, together with safety, security, reliability and
transparency.

UAE43

Document is a web page that does not mention ethics. The page does
mention the need for law on the safe use of AI.

UK44

Is establishing a Centre for Data Ethics and Innovation to advise on the
ethical use of data, including for AI.

Report was commissioned by
the British Embassy.
Wants to develop rules,
standards and norms.
First country in the world to
install a minister on AI.

Private-sector strategies
Artificial
Intelligence48 for
Good Foundation

Conducts research on AI in relation to global sustainable development in
order to maximize AI benefits for the social good. The foundation pleads for
a common vision and global cooperation on AI.

Deep Mind49

Looks into key ethical challenges, amongst which privacy, transparency and
fairness, and governance and accountability.

The Future of
Life50 Institute
(Asilomar
Principles)

Pleads for beneficial intelligence that empowers people. Encompasses 23
principles, mainly about ethics, signed by 1273 AI/Robotics researchers, and
2541 others (by December 17, 2018).

Google51

Intel52

IBM53

IEEE54

Microsoft55

Telefonica56

Only strategy that mentions
developing countries.

Established objectives for the development and use of AI applications that
are directed towards ensuring inclusivity and fairness.

Published a white paper on AI that provides recommendations on the
ethical design of AI.
Developed a guide for designers and developers that focuses on ethics in
five main areas: accountability, value alignment, explainability, fairness and
user data rights.
The document ‘Ethically Aligned Design’ aligns technology with ethics and
values such as Human Rights, well-being, accountability, transparency and
awareness.
Published a document, called ‘The Future Computed’, that addresses the
future of AI and its implications for society. The ethics section deals with the
need to ensure that AI systems are fair, reliable and safe, private and secure,
inclusive, transparent, and accountable in order to mitigate the impact for
society.
Designed an infographic that aligns ethical principles with the SDGs.

Partnership on
AI57

Promotes a multi-stakeholder approach to develop and share best practices.
The main focus lies on responsible development of AI, including the safety
and trustworthiness of AI technologies, the fairness and transparency of
systems, and the intentional as well as inadvertent influences of AI on
people and society.

World Economic
Forum58

The report ‘Harnessing Artificial Intelligence’ highlights benefiting humanity
and the environment, in order to unlock solutions to environmental
problems.

Google, Apple Amazon,
Microsoft, Facebook and IBM
are part of the founding
companies of a research
group called ‘Partnership for
AI’: a multi-stakeholder
organization that brings
together academia, civil
society and companies with
the aim to exchange best
practices.
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Annex III: Consulted experts
We would like to express our sincere gratitude to the experts that agreed to contribute to the policy brief by means of an interview.
Their knowledge has been of crucial importance to the accomplishment of the policy brief. Further, we would like to thank B. Alkema
and D. Freijters for their review and validation of the policy brief.
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Institution
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Interview Date

Bram Alkema

Eluced

Founder

22-11-2018

Brent Barron

CIFAR

Director, Public Policy

05-12-2018

Jessica Cussins

Future of Life Institute

AI Policy lead

30-11-2018

Professor, researcher

28-11-2018

Topteam ECP

22-11-2018

CEO and Founder

23-11-2018

Professor AI/CNS

29-11-2018

Executive Director

12-12-2018

Dr. M.V. (Virginia) Dignum
Daniel Frijters
Constanza Gomez-Mont
Dr. W.F.G. (Pim) Haselager

John C. Havens

EU High Level Expert Group AI,
AI Alliance the Netherlands,
University of Umeå, Sweden
ECP Platform for the
information society
C Minds
Radboud University Nijmegen Donders Institute for Brain,
Cognition and Behaviour
IEEE Global Initiative on Ethics
of Autonomous and Intelligent
Systems

Rajesh Ingle

Connect

Managing Director
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Thomas Krak

UTOPIAE, University of
Utrecht, University of Ghent
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Probability Group, Intelligent
Data Analysis Group

27-11-2018

Christina Martinez

C Minds

Project manager AI for Good Lab
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Karen S. McCabe

IEEE Global Initiative on Ethics
of Autonomous and Intelligent
Systems

Lucien Vermeer
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communications, Technology
Policy and International Affairs
Project Manager, Head policy
group AI & Ethics at ICTU

Dr. Angelika Voß

Fraunhofer Institut

Policy Researcher

12-12-2018
02-12-2018
03-12-2018
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Looking Ahead
The primary aim of the synthesis report and integrated
policy briefs is to provide practical and feasible
recommendations to the incorporation of AI in the policymaking process. A recurring theme embedded in the
three policy briefs is the essential synergy between social
and governmental institutions and technological
progress. In order to fully benefit from the advantages of
this emerging technology, it is necessary to address
related limitations and threats. Global governance
mechanisms should collaborate with the technological
community/lead-developers of AI in order to collectively
address the development of AI for the common good.
As AI pervasively enters everyday life, its potential
applications will increase and expand. Analysing the pace
of AI development, current trends allow us to cautiously
predict possible future developments of the applications
put forth by the policy briefs.

Predicting with AI-Geospatial Mechanisms
The capacity of AI to process vast amounts of data
constitutes the perfect scenario in which to develop
models able to predict outcomes related to the
management of space, especially in terms of land and
water. Currently, AI is unable to integrate complex social
variables such as power balances or cultural contexts into
its processes. Consequently, this narrows its predictive
capacity down to certain fields.
However, experts agree that due to the rapid
development of AI, Deep Learning combined with other
processes such as Data Mining will allow AI to more
accurately forecast different scenarios in the near future.
Furthermore, in the future, AI could comprehensively and
responsibly integrate complex social variables with
geospatial data in order to visualize them in multi-layered
maps.
Such maps require the international community to take
necessary steps towards establishing a regulatory
framework mitigating the related limitations and threats
of predictive AI-Geospatial systems. The development of
this technology can then significantly contribute to the
achievement of the Sustainable Development Goals.

Prescriptive Analytics and AI
The practices surrounding AI are in a developmental
state, with vast untapped potential for its future in
various sectors. Many private companies are investing in

technologies aimed at advancing their decision-making
for different courses of action 55.
In order to understand the future potential of AI
applications, it is necessary to understand data analytics,
which fall broadly under the categories of descriptive,
predictive and prescriptive analytics. Descriptive analytics
is the simplest category which helps to summarize results.
While its applications are already widely used, they are
unable to guide decisions56. Predictive and prescriptive
analytics address both possible outcomes (what could
happen) and preventative measures (what should be
done). Tools such as Machine Learning fall under these
categories for predicting future situations and societal
needs, especially during emergencies and disasters.
Prescriptive analytics goes one step further by
recommending alternate action plans for optimal
decision-making, and represents an analytical approach
that can be employed in the near future for complex and
time sensitive decisions57. Such tools could benefit policy
makers in terms of their decision-making, and has the
potential to improve various sectors such as logistics,
healthcare and education.

Towards defining the Human-Machine
Interface
The disruptive effect of AI on societies, as part of the 4th
industrial revolution reinvigorates the necessity to bring
back discussions on political morality and ethics at the
global level. Particularly, the possibility that AI could
substitute human intelligence and capacities justifies
many fundamental debates regarding human norms and
values. Although such technology is not here yet, and AI
overtaking human intelligence is still very far on the
horizon, it is essential to consider how we would like to
shape this reality as a global community.
Whereas it is important to acknowledge the plurality of
ethical norms and standards worldwide, their variance
already indicates that the global community faces
arduous deliberations. This report stresses the
importance of converging on underlying values to achieve
a human-machine interface in line with inherent human
qualities. The establishment of the proposed
International Declaration on Ethical Principles for AI will
be a first step towards undertaking such an effort. This
report therefore urges future policy research to
encompass further exploration of such a Declaration, and
accompanying underlying values.
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Concluding Remarks
This synthesis report in conjunction with the three individual policy briefs has investigated the relation between AI and the
achievement of progress towards the six Sustainable Development Goals under the UN 2030 Agenda, in addition to
addressing the core themes of “empowerment, inclusiveness and equality”. The aim of the report as a whole has been to
inform the UN Division for Sustainable Development, and all interested parties, on the potential threats and possibilities
that the development of AI poses for working towards the SDGs. In addition, specific recommendations aimed at harnessing
the potential of AI towards effectively achieving the SDGs have been presented. With this document we hope to have
informed and inspired decision-makers with ambitious ideas, and contributed towards the realization of the UN Sustainable
Development Goals and the 2030 Agenda.

45

References Synthesis Report
Artificial Intelligence Infographic


Stanford University. (2016). Artificial Intelligence and
Life in 2030: One Hundred Year Study on Artificial
Intelligence (AI100). Stanford, California. Retrieved
from https://ai100.stanford.edu



Nilsson, N. (2010). The quest for artificial intelligence.
New York: Cambridge University Press.



Elsevier Artificial Intelligence Program. (2018).
Artificial Intelligence: How knowledge is created,
transferred, and used. Trends in China, Europe, and the
United
States.
Retrieved
from
https://www.elsevier.com/__data/assets/pdf_file/00
07/827872/ACAD_RL_RE_AIExec_Summary_WEB.pdf



United Nations ESCAP. (2017). Artificial Intelligence in
Asia
and
the
Pacific.
Retrieved
from
https://www.unescap.org/sites/default/files/ESCAP_
Artificial_Intelligence.pdf



International Telecommunications Union. (2018).
Artificial Intelligence (AI) for Development Series
Introductory
module.
Retrieved
from
https://www.itu.int/en/ITUD/Conferences/GSR/Documents/GSR2018/document
s/AISeries_IntroductoryModule_GSR18.pdf



AI for Good. (2017). AI for Good Global Summit:
Artificial Intelligence can help solve humanity’s
greatest challenges. ITU, Xprize. Retrieved from
https://www.itu.int/en/ITUT/AI/Documents/Report/AI_for_Good_Global_Summ
it_Report_2017.pdf



AI Principles - Future of Life Institute. (2018).
Retrieved from https://futureoflife.org/ai-principles



Brookfield Institute (2018). Intro to AI for
Policymakers: Understanding the shift. Retrieved from
https://brookfieldinstitute.ca/wpcontent/uploads/AI_Intro-Policymakers_ONLINE.pdf



Floridi, L., Cowls, J., Beltrametti, M., Chatila, R.,
Chazerand, P., & Dignum, V. et al. (2018). AI4People—
An Ethical Framework for a Good AI Society:
Opportunities,
Risks,
Principles,
and
Recommendations. Minds And Machines, 28(4).



Official Journal of the European Union. Regulation
(EU) 2016/679 of the European Parliament and of the
Council of 27 April 2016 on the protection of natural
persons with regard to the processing of personal data
and on the free movement of such data, and repealing
Directive 95/46/EC (General Data Protection
Regulation).
Retrieved
from:
https://publications.europa.eu/en/publicationdetail/-/publication/3e485e15-11bd-11e6-ba9a01aa75ed71a1/language-en



Big Data for Sustainable Development. (n.d.).
Retrieved
from
http://www.un.org/en/sections/issues-depth/bigdata-sustainable-development/index.htmll

Synthesis Report
1. World
Bank.
(2018).
Information
and
Communications for Development 2018 : DataDriven Development. Washington, DC: World Bank.
Retrieved
from
https://openknowledge.worldbank.org/handle/109
86/30437
2. Siau, K., & Wang, W. (2018). Building Trust in
Artificial Intelligence, Machine Learning, and
Robotics. Cutter Business Technology Journal, 31, 4753.
3. Brookfield Institute. (2018). Intro to AI for
Policymakers: Understanding the shift. Retrieved
from
https://brookfieldinstitute.ca/wpcontent/uploads/AI_IntroPolicymakers_ONLINE.pdf
4. Bae, H., Jang, J., Jung, D., Jang, H., Ha, H., & Yoon, S.
(2018). Security and Privacy Issues in Deep Learning.
Retrieved from http://arxiv.org/abs/1807.11655
5. Dignum, V. (2018). Responsible Artificial Intelligence:
Designing AI for Human Values. ITU Journal, 1(1).
6. United Nations. (2015). Transforming Our World:
The 2030 Agenda for Sustainable Development. New
York:
UN
Publishing.
Retrieved
from
https://sustainabledevelopment.un.org/content/do
cuments/21252030%20Agenda%20for%20Sustaina
ble%20Development%20web.pdf

46

7. United Nations. (2018). Global indicator framework
for Sustainable Development Goals and targets of
the 2030 Agenda for Sustainable Development.
Retrieved
from
https://unstats.un.org/sdgs/indicators/Global%20In
dicator%20Framework%20after%20refinement_En
g.pdf
8. United Nations. (2018). United Nations Activities on
Artificial Intelligence (AI). Retrieved from
https://www.itu.int/dms_pub/itu-s/opb/gen/SGEN-UNACT-2018-1-PDF-E.pdf
9. UNESCO. (2017). Report of comest on robotics ethics.
Retrieved
from
https://unesdoc.unesco.org/ark:/48223/pf0000253
952
10. Caliskan, A., Bryson, J.J., Narayanan, A. (2017).
Semantics derived automatically from language
corpora contain human-like biases. Science.
356(6334), 183-186.
11. Hogle, P. (2018). Bias in AI Algorithms and Platforms
Can
Affect
eLearning.
Retrieved
from
https://www.learningsolutionsmag.com/articles/bia
s-in-ai-algorithms-and-platforms-can-affectelearning
12. ITU. (2018). Artificial Intelligence (AI) for
Development Series. Module on setting the stage for
AI Governance: Interfaces, Infrastructures and
Institutions for Policymakers and Regulators.
Retrieved
from
https://www.itu.int/en/ITUD/Conferences/GSR/Documents/GSR2018/docume
nts/AISeries_GovernanceModule_GSR18.pdf
13. United Nations. (2018). United Nations Activities on
Artificial
Intelligence.
Retrieved
from
https://www.itu.int/dms_pub/itu-s/opb/gen/SGEN-UNACT-2018-1-PDF-E.pdf
14. United Nations. (2018). United Nations EGovernment Survey 2018: Gearing e-government to
support transformation towards sustainable and
resilient
societies.
Retrieved
from
https://publicadministration.un.org/egovkb/enus/Reports/UN-E-Government-Survey-2018
15. Schiffer, K., & Schatz, E. (2008). Marginalisation,
Social Inclusion and Health. Amsterdam: Foundation
Regenboog AMOC.
16. Chirenje, L. I., Giliba, R. A., & Musamba, E. B. (2013).
Local communities’ participation in decision-making
processes through planning and budgeting in African
countries. Chinese Journal of Population Resources
and Environment, 11(1), 10-16.
17. IEEE. (2017). Ethically Aligned Design: A Vision for
Prioritizing Human Well-being with Autonomous and
Intelligent Systems, Version 2. Retrieved from
https://standards.ieee.org/develop/indconn/ec/aut
o_sys_form.html

18. Miailhe, Nicolas, Hodes, Cyrus. (2017). “Making the
AI revolution work for everyone.” The Future Society
at Harvard Kennedy School, AI Initiative. Retrieved
from
http://ai-initiative.org/wpcontent/uploads/2017/08/Making-the-AIRevolution-work-for-everyone.-Report-to-OECD.MARCH-2017.pdf
19. United Nations. (2018). Sustainable Development
Goal 17. Strengthen the means of implementation
and revitalize the global partnership for sustainable
development.
Retrieved
from
https://sustainabledevelopment.un.org/sdg17
20. OECD. (2018). Going Digital in a Multilateral World.
Meeting of the OECD Council at Ministerial Level.
Retrieved
from
https://www.oecd.org/goingdigital/C-MIN-2018-6-EN.pdf
21. United Nations. (2014). Summary of the key
messages of the High-Level Event of the General
Assembly on the Contributions of the North-South,
South-South, Triangular Cooperation, and ICT for
Development to the implementation of the Post2015 Development Agenda. Retrieved from
http://www.un.org/en/ga/president/68/pdf/sts/201
4_5_23_Key_messages_HLE_on_NS_SS_TICT4D.pdf
22. OECD. (2018). Going Digital in a Multilateral World.
Meeting of the OECD Council at Ministerial Level.
Retrieved
from
https://www.oecd.org/goingdigital/C-MIN-2018-6-EN.pdf
23. European Commission. (2018). USA-China-EU plans
for AI: where do we stand? Digital Transformation
Monitor.
Retrieved
from
https://ec.europa.eu/growth/toolsdatabases/dem/monitor/sites/default/files/DTM_AI
%20USA-China-EU%20plans%20for%20AI%20v5.pdf
24. Government Office for Science. (2016). Artificial
intelligence: opportunities and implications for the
future of decision-making. Retrieved from
https://www.gov.uk/government/uploads/system/u
ploads/attachment_data/file/566075/gs-16-19artificial-intelligence-ai-report.pdf
25. PCSD Partnership. (2018, July 26). A multistakeholder Partnership for Enhancing Policy
Coherence for Sustainable Development. Retrieved
from
https://sustainabledevelopment.un.org/partnership
/?p=12066
26. UN ESCAP. (2017). Artificial Intelligence in Asia and
the
Pacific.
Retrieved
from
https://www.unescap.org/resources/artificialintelligence-asia-and-pacific
27. Tatham, P., Spens, K. (2011). Towards a
humanitarian logistics knowledge management
system. Disaster Prevention and Management: An
International
Journal.
20(1),
6–26.

47

28. Griffith, D. A., Boehmke, B., Bradley, R. V., Hazen, B.
T., & Johnson, A. W. (2017). Embedded analytics:
Improving decision support for humanitarian
logistics operations. Annals of Operations Research.
Retrieved
from
https://www.researchgate.net/publication/319632
797_Embedded_analytics_improving_decision_sup
port_for_humanitarian_logistics_operations/downl
oad
29. Baar, T., Stettina, C. J. (2016). Data-Driven Innovation
for NGO’s: How to define and mobilise the Data
Revolution for Sustainable Development. Presented
at the Data for Policy, Cambridge, United Kingdom.
30. Sternkopf, H., Mueller, R. M. (2018). Doing Good
with Data: Development of a Maturity Model for
Data Literacy in Non-governmental Organizations.
Presented at the Hawaii International Conference on
System Sciences, Hawaii, United States of America.
Retrieved
from
https://scholarspace.manoa.hawaii.edu/bitstream/
10125/50519/paper0632.pdf
31. RSM. (2017, June 20). Improving the supply chain in
humanitarian
logistics.
Retrieved
from
https://discovery.rsm.nl/articles/detail/285improving-the-supply-chain-in-humanitarianlogistics/
32. DHL Customer Solutions & Innovations. (2018).
Artificial Intelligence in logistics. Retrieved from
https://www.logistics.dhl/content/dam/dhl/global/c
ore/documents/pdf/glo-ai-in-logistics-whitepaper.pdf
33. OCHA. (2018). Famine Action Mechanism: Predictive
data, faster financing and better joint response to rid
the world of the scourge of famine. Retrieved from
https://www.unocha.org/story/famine-actionmechanism-predictive-data-faster-financing-andbetter-joint-response-rid-world
34. Willmot, H. (2017). Improving U.N. Situational
Awareness - Enhancing the U.N.’s Ability to Prevent
and Respond to Mass Human Suffering and to Ensure
the Safety and Security of Its Personnel. Retrieved
from
https://www.stimson.org/sites/default/files/fileattachments/UNSituationalAwareness_FINAL_Web.
pdf
35. Dignum, V. (2018, March 4). The ART of AI —
Accountability,
Responsibility,
Transparency.
Retrieved
from
https://medium.com/@virginiadignum/the-art-ofai-accountability-responsibility-transparency48666ec92ea5
36. Dignum, V. (2018). Responsible Artificial intelligence:
designing AI for human values. ITU journal: ICT
Discoveries. 1(1), 1-8.

37. Bowser et. al. (2017). Artificial Intelligence: A PolicyOriented
Introduction.
Retrieved
from
https://www.wilsoncenter.org/publication/artificialintelligence-policy-oriented-introduction
38. Audrey Azoulay: Making the most of artificial
intelligence.
(2018).
Retrieved
from
https://en.unesco.org/courier/2018-3/audreyazoulay-making-most-artificial-intelligence
39. UNESCO. (2018). Declaration. Retrieved from
http://www.unesco.org/new/en/social-and-humansciences/themes/internationalmigration/glossary/declaration/
40. International Telecommunications Union. (2017). AI
for Global Good Summit; Artificial Intelligence can
help solve humanity’s greatest challenges. Retrieved
from
https://www.itu.int/en/ITUT/AI/Documents/Report/AI_for_Good_Global_Sum
mit_Report_2017.pdf
41. UN Statistics Division. (2016). The Sustainable
Development Goals Report 2016 - Leaving no one
behind.
Retrieved
from
https://unstats.un.org/sdgs/report/2016/leavingno-one-behind
42. UN Department of Economic and Social Affairs.
(2018). Leaving no one behind. Retrieved from
https://www.un.org/development/desa/en/news/s
ustainable/leaving-no-one-behind.html
43. Klasen, S., Fleurbaey, M. (2018). Leaving no one
behind: Some conceptual and empirical issues. CDP
Background Paper. No. 44 ST/ESA/2018/CDP/44.
Retrieved
from
https://www.un.org/development/desa/dpad/wpcontent/uploads/sites/45/publication/CDP_BP44_J
une_2018.pdf
44. Klasen, S., Fleurbaey, M. (2018). Leaving no one
behind: Some conceptual and empirical issues. CDP
Background Paper. No. 44 ST/ESA/2018/CDP/44.
Retrieved
from
https://www.un.org/development/desa/dpad/wpcontent/uploads/sites/45/publication/CDP_BP44_J
une_2018.pdf
45. Delen, D., Demirkan, H. (2013). Data, information
and analytics as services. Elsevier, Decision Support
Systems. 55(1), 359-363.
46. World Bank Group. (2016). Digital Dividends.
Retrieved
from
http://documents.worldbank.org/curated/en/8969
71468194972881/pdf/102725-PUB-ReplacementPUBLIC.pdf
47. UNCTAD. (2018). Technology and Innovation Report
2018: Harnessing Frontier Technologies for
Sustainable
Development.
Retrieved
from
https://unctad.org/en/PublicationsLibrary/tir2018_
en.pdf

48

48. Campolo, A. et. al. (2017). AI Now Report 2017.
Retrieved
from
https://ainowinstitute.org/AI_Now_2017_Report.p
df
49. UNCTAD. (2018). Technology and Innovation Report
2018: Harnessing Frontier Technologies for
Sustainable
Development.
Retrieved
from
https://unctad.org/en/PublicationsLibrary/tir2018_
en.pdf
50. World Economic Forum. (2017). World Economic
Forum and South African Government Launch Push
to Bridge Digital Divide. Retrieved from
https://www.weforum.org/press/2017/05/worldeconomic-forum-and-south-african-governmentlaunch-push-to-bridge-digital-divide/
51. World Bank Group. (2016). Digital Dividends.
Retrieved
from
http://documents.worldbank.org/curated/en/8969
71468194972881/pdf/102725-PUB-ReplacementPUBLIC.pdf
52. UNCTAD. (2018). Technology and Innovation Report
2018: Harnessing Frontier Technologies for
Sustainable
Development.
Retrieved
from
https://unctad.org/en/PublicationsLibrary/tir2018_
en.pdf

53. World Bank Group. (2016). Digital Dividends.
Retrieved
from
http://documents.worldbank.org/curated/en/8969
71468194972881/pdf/102725-PUB-ReplacementPUBLIC.pdf
54. United Nations. (2017). The impact of the
technological revolution on labour markets and
income distribution. Frontier Issues. Retrieved from
https://www.un.org/development/desa/dpad/wpcontent/uploads/sites/45/publication/2017_Aug_Fr
ontier-Issues-1.pdf
55. DHL Customer Solutions & Innovations. (2018).
Artificial Intelligence in logistics. Retrieved from
https://www.logistics.dhl/content/dam/dhl/global/c
ore/documents/pdf/glo-ai-in-logistics-whitepaper.pdf
56. Delen, D., Demirkan, H. (2013). Data, information
and analytics as services. Elsevier, Decision Support
Systems. 55(1), 359-363.
57. Delen, D., Demirkan, H. (2013). Data, information
and analytics as services. Elsevier, Decision Support
Systems. 55(1), 359-363.

49

Annex I: Methodology
This report and the included policy briefs were written by
fifteen students from Wageningen University as an
assignment for the United Nations Policy Analysis Branch,
Division for Sustainable Development. The methodology
encompassed both primary and secondary data
collection. Primary data was collected through expert
interviews whilst secondary data was collected through
scientific and grey literature.

Logical framework approach
To start our project, we used the Logical Framework
Approach (LFA). The LFA was primarily used to map our
objectives, the data collection plan, and our assumptions.
The main objective was identified as: “Providing practical
and feasible recommendations and insights to the UN
Division for Sustainable Development related to
implications for sustainable development (in particular
SDGs 4, 8, 10, 13, 16, 17) and governance of emergent,
new, exponential technology clusters, focusing on AI.”
Further actions to write our report and policy briefs were
based on the logical framework.

Expert consultation
Identification of potential experts was based on
literature, web searches and other experts’
recommendations. Experts were contacted through
different mediums, primarily via email, telephone or
LinkedIn. Interviews were done either in person or
through Skype, and were conducted in an open and semistructured manner. As the research process progressed
and became more intensive, interviews became
increasingly in depth and structured. Expert lists for each
respective policy brief can be found as an annex following
the briefs themselves.

Selection themes policy briefs
The selection of themes for the policy briefs took place
over the first three weeks. The criteria for topic selection
was based on the terms of reference (ToR), the nexus of
the 6 considered SDGs, and a discussion with our contacts
at the Policy Analysis Branch of the United Nations. While
deciding upon our three themes we used the following
criteria:




Topics should relate to the 6 selected SDGs, and
the nexus between them.
Topics should address emergent, new,
exponential technology clusters, such as AI.
Topics should require action or cooperation on
an international (UN) level.

Horizon scanning - Literature analysis
Research was conducted through the horizon scanning
method. This method entails: “a systematic examination
of potential threats and opportunities, with emphasis on
new technology and its effects on the issue at hand.”
Furthermore, scientific literature and grey literature were
utilized, such literature was collected from scientific
search engines or websites of relevant institutions.
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