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Executive Summary: Digitalization has disrupted the way products are distributed. With this
came an influx of products that depend on network effects and thrive in a winner-takes-all
market environment (Schilling 2002). A similar trend is being observed in many frontier
technologies, including applications in the so-called ‘gig economy’, which will create winners
and losers. Simultaneously, governments are experiencing an erosion of their tax base (Peng
2016). These resources are desperately needed to tackle the widening digital divide,
combatting the lack of electricity, and providing internet access to the poorest (International
Energy Agency 2017). The current strategy of the United Nations (UN) shows promise.
However, the way the UN currently operates has not been adapted to meet the challenges of a
digital economy. This is often observed in global-to-local applications, especially when
generalized frameworks fail to adapt to communities with different characteristics and needs.
The Sustainable Development Goals (SDGs) are a guiding light to rally stakeholders around
specific key issues and opens the field for collaboration. The UN is in a unique position to
convince all participants to engage in negotiations, to mobilize substantial resources, and has
the best chance to get concessions on restrictive systems such as the intellectual property
arrangements (Haugen 2010). Systems need to be in place to facilitate technology transfers
and capacities need to be built up to give the least developed countries (LDCs) a chance of
catching up. The UN needs to bring international institutions, governments, civil society,
academia, and the private sector to the table to enable LDCs to determine their own future
(Moyo 2010). The UN should introduce more heuristic analysis tools to bring more diverse
partners into workable collaborations to address these challenges. A new leadership system
should also be introduced to provide clearer direction and autonomy to their contributors.
I. The age of hyper-scalable technologies
and the digital divide
Digitalization disrupted the way products are being
distributed. With this came an influx of products that
depend on network effects and thrive in a winnertakes-all market environment (Schilling 2002).
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Network effects, more specifically positive network
externalities, are defined as goods where “the value a
user derives from a good increases with the number
of other users of the same or similar good” (Schilling
2002, 387). A winner-takes-all market environment
is characterized by a technology that displays an
increasing return to adoption (Arthur 1989) resulting
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in a disproportionate amount of value captured by a
limited number of entities. Many frontier
technologies rely on a feedback cycle based on
products that gather large amounts of data (the
Internet of Things is often the poster child for this
trend), machine learning to recognize patterns, and
big data to improve performance (Kurbalija 2016).
We have seen a widening chasm in the West where
many new technologies enable companies (e.g.
Airbnb, Google, Facebook) to create a winner-takesall scenario as network effects are one of the most
crucial parts in creating the most benefit (Schilling
2002). A significant portion of the benefits is
ultimately captured by very few entities, most often
the company behind the innovative product; new
technologies such as AI and big data have the same
characteristics (Deloitte 2018). As a result, the entity
with the largest data set to train the program
becomes the best at what it does and therefore
becomes the best product, which creates a
reinforcing cycle.
Due to improvements in computation technology and
better infrastructure, many of these products are
delivered through the internet or are cloud-based
and depend on a service business model, which
implies that “the supplier commits to improving
customers' value in use” (Kowalkowski et al. 2017, 7).
This enables hyper-scalability where access to a
product can be granted to thousands of users, simply
by buying additional capacity from an existing data
centre (Lehrig et al. 2018). The efficiency gains in
these environments are immense and frontier
technologies carry the promise of making whole
industries significantly more efficient while
simultaneously creating more value. In this winnertakes-all environment, it becomes increasingly
difficult for least developed countries (LDCs) and
their communities, which are lagging technologically,
to follow the progress in digitalization of more
modernized countries, leading to a digital divide that
is increasingly difficult to overcome (van Deursen
and van Dijk 2019). The digital divide in this context
is understood as “the gap between people who have
or do not have access to information and
communication technologies” (van Dijk and Hacker
2003, 62).
In order to enable all countries to reach a more
balanced position between efficiency gains and losing
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out in the marketplace of frontier technologies, key
resources (e.g. know-how, access to patented
technologies, education, increased government
capacity) need to be made available. Currently, tax
avoidance is common in most big technology
companies, leading to fewer resources for states
(Tehrani 2014). These resources are desperately
needed to tackle the widening technology gap,
combatting the lack of electricity and providing
internet access to the poorest (International Energy
Agency 2017).
As elaborated above, frontier technologies can bring
immense gains to an economy. They can, however,
also bring with them detrimental effects such as an
increasing digital divide. While LDCs should benefit
from the efficiency gains and the additional value
created, it should also be ensured that the profits and
locally developed intellectual property are not simply
extracted by foreign companies (Ampah and Kiss
2019). The UN plays a critical role in solving this
ethical dilemma. The opportunities and dangers of
frontier technologies are both significant. Enabling
negotiating parties to strike an agreement, which is
beneficial to all participants may be a difficult task,
but also one in which the UN can play a critical and
strategic role.
II. The current UN approach
In an official publication, UN Secretary-General
António Guterres outlined his strategy for dealing
with new technologies. He intends to:
1) “Strengthen UN capacity to engage with new
technologies: by training staff, increasing
[their] knowledge…”
2) “Increase [his] outreach and engagement: by
speaking with diverse partners, calling
attention to the benefits and risks of new
technologies…”
3) "Promote dialogue on normative and
cooperation frameworks: by supporting
implementation of existing agreements and
recommendations
and
strengthening
established multi-stakeholder mechanisms...”
4) “Increase support to Member States: by
strengthening
national
and
regional
capacities, by ensuring meaningful access to
knowledge and policy discussions, and by
connecting governments to ideas, partners
and solutions” (United Nations 2018, 5).
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The core statements of the UN Secretary-General’s
strategy include internal capacity building (1),
increasing awareness of the risks and opportunities
(2), bringing all participants to the table (3) and
increasing support to Member States (4).
The Sustainable Development Goals (SDGs) have
become a rallying cry to engage stakeholders from
different areas and provide them with focus to keep
efforts on target. The latest round has increased
cross-sector collaboration and recognized the role of
business in the fight against poverty (Sachs 2012).
The UN is in a unique position to mobilize substantial
resources and has the best chance to get concessions
on restrictive systems such as the intellectual
property arrangements (Haugen 2010).
As the UN is in this unique position, it has a moral
obligation to do everything in its power to bring
divergent groups of stakeholders into negotiations.
There is no other comparable body that is able to call
upon all the stakeholders entangled in one specific
topic and engage them in a fruitful discussion (Ludji
2018).
Ultimately the goal must be to close the digital divide
and to empower the LDCs to make frontier
technologies their own. This would imply that LDCs
would be able to create local solutions from the
underlying frontier technologies and diffuse the skills
to interact with these products among the population
much more easily, as the product is produced with
the specific context in mind. To achieve this, systems
need to be in place to facilitate technology transfers
and that capacities need to be built up to take full
advantage of future frontier technologies.
One key issue that the UN is facing is that their
leadership system is not built for a rapidly digitalizing
world. The current processes such as the
Management and Accountability Framework of the
UN Development and Resident Coordinator System
(United Nations 2019) or the UN Leadership Model
(United Nations 2016) provide stringent guidelines
but fail to provide the necessary flexibility or the
guiding clarity of a north star which reminds
contributors of their purpose on a daily basis. A
simple document that is read once during the
onboarding process and then never touched again is
www.sciencepolicyjournal.org
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no longer sufficient when dealing with frontier
technologies.
Similarly, despite its capacity to persuade many
stakeholders to compromise, the UN still operates in
silos itself. This issue has been illustrated by Anthes
who analysed the Food and Agricultural Organisation
of the United Nations (2019). She argues that the lack
of idea cross germination might have yielded good
results in previous decades, but it is no longer apt for
the fast-paced reality of dealing with frontier
technologies.
III. Recommendation
Frontier technologies have been one of the most
important factors to evoke change in societies, and
hold the potential for much change today. This article
highlights their contribution. Specifically, in Section 1
we highlighted the dangers and opportunities of
frontier technologies. In Section 2 we focused on the
current approach of the UN and discussed why the
current system is no longer fit-for-purpose.
Therefore, it is pertinent for the UN to tackle this
issue by both committing sufficient resources and
enhancing its agility to address these contemporary
challenges.
The balance between the dangers and the
opportunities of frontier technologies poses an
ethical dilemma and leads to a very complex policy
environment (Vereinte Nationen 2018). The UN
Secretary-General has stated that he intends to
“increase support to member states” and for LDCs to
cope with the complexity of this environment they
need the resources necessary to deal with it (United
Nations 2018, 5). Institutions need to be
strengthened through approaches such as technology
transfer programs and the diffusion of new
technologies in LDCs. This is relevant to the current
system of patents and trademarks, which are meant
to be an incentive to innovate, but have become a
hindrance to global diffusion of new technologies and
are often abused to ensure a monopolistic market
environment (Rouvinen and Stankiewicz 2009).
Similarly, the international tax system is meant to
create an even playing field for all countries but in
many ways has turned into a “race to the bottom’”
with the creation and abuse of numerous tax
loopholes. Ideas and tools to avoid regulatory
arbitrage are available and the international
community of states must be able to reliably tax
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profits in an era where these have become globally
mobile. A minimum tax level has been proposed,
where all countries agree to a very low base tax (Peng
2016).
A necessary condition for LDCs to catch up is having
the minimum infrastructure in place. For example,
the cost of internet access in LDCs is significantly
more than in developed economies. This inequity
needs to be addressed by the international system, in
order to create the necessary conditions to close the
digital divide (Kurbalija 2016). Projects such as the
UN-administered Digital Solidarity Fund are
predicated on the idea of providing financial support
to develop the human capacity in LDCs. This is
intended to decrease the gaps in global-to-local
frameworks and minimize interactions in their
implementation by supporting the involvement of all
participants, even though this particular experiment
was not successful (Farivar 2011). Ensuring digital
literacy is a major obstacle to technology diffusion.
Building human capacity must therefore encompass
population-level traditional and digital literacy and
their interface, not only government expertise and
capacity building
Government regulations from the previous era are
not up to the task of dealing with frontier
technologies. One prominent example is how
innovation in social media communication is shaping
opinions and supplying individuals with news that
purely reinforces their existing beliefs (Gregory Eady
et al. 2019). The courts have struggled to deal with
the issue because the underlying laws and existing
legal cases provide an insufficient basis for
prosecutions (Zollinger 2018). The agenda
surrounding frontier technologies will need to
balance the drive for enhanced productivity and
ethical considerations. The UN needs to bring
international institutions, governments, civil society,
academia and the private sector to the table and
enable LDCs to determine their own future (Moyo
2010).
To make the UN more effective in supporting LDCs in
this endeavour, the best policy recommendation is to
change the way the UN leads its contributors. As
elaborated in Section 2, the persisting silo structure
of the UN is no longer an ideal setup to handle frontier
technologies. Tools such as the St. Gallen
Management Model (SGMM) provide a heuristic
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insight into specific issues (Rüegg-Stürm, Grand, and
Uni-Taschenbücher GmbH 2019). Heuristic, in this
context, is meant to describe a model that is able to
capture an overarching view of very complex topics
and provide the user with actionable methods to
make complexity workable. The SGMM does this by
combining practice theory and autopoietic systems
theory (Rüegg-Stürm, Grand, and Uni-Taschenbücher
GmbH 2019). One potential tool to restructure how
the organisations goals are set and how employees
are led, are Objectives and Key Results (OKRs).
Increased
employee
engagement
produces
significantly better results than working with
demotivated contributors (Elqadri, Wardoyo, and
Priyono 2015).
i. St. Gallen Management Model (SGMM)
While the UN has the capability to bring stakeholders
to the table, the underlying analysis determining who
should be at the table in the first place, is often not
discussed. Introducing new analytical tools, such as
the SGMM, that provide a more heuristic view on
different stakeholders could enable the UN to
broaden their perspective and motivate unexpected
influencers to join the negotiations. While the SGMM
is one particular tool, other methodologies such as
Design Thinking (Brown and Katz 2009), or Scrum
(Sutherland 2014) are also worth evaluating when
changing internal processes. The SGMM for example
is widely applied in contexts ranging from start-ups
to rural communes and has been used in various
national contexts (Klimek 2019). As it can be applied
to different contexts easily, it makes for a good tool
that could be used throughout different UN branches.
It is highly recommended to start experimenting with
such tools to find out which are fit-for-purpose and
can be scaled up for wider use throughout the
organisation.
ii. Objectives and Key Results (OKRs)
The Gates Foundation proved how effective
humanitarian efforts can be if managed and
incentivized properly. OKRs have been used by many
large corporations such as Google and Intel, but the
Gates Foundation has also embraced this method for
leading contributors and aligning an organisation’s
efforts towards a clear, common direction. The UN
could leverage the talent and depth of knowledge of
their contributors much better by implementing a
more agile leadership system. The OKR system has
been proven to be effective in the development sector
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by the Gates Foundation and simultaneously it has
been implemented by several very large
organisations. This makes it an ideal candidate as a
potential new leadership system for the UN. There
are plenty of resources and experts available who can
help implement such a system in the UN as a large
organisation and the aid-sector specific knowledge is
within reach at the Gates Foundation.
IV. Conclusion: providing a north star and more
heuristic analysis tools
Due to the difficulties some LDCs exhibit in
undergoing the digitalization process and because
the UN has organisational issues adapting their
structure and programs to local requirements, there
are roadblocks on the path towards the adoption of
frontier technologies. The UN is in a unique position
to bring stakeholders from diverging groups to the
negotiation table. Since there is no comparable
organisation to the UN it is their moral obligation to
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