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Focus: Regulation in Small Island Nations
In this issue of the IRASS Newsletter we focus on some regulatory that are important in
all countries but have particular significance in small island nations. Incyte’s three
Directors provide their expert opinion on three topics:
•

•

•

Universal service policy. Dr Jim Holmes argues that the necessary shift in
universal service policy to a national all-of-Government approach could in some
ways be easier in small island nations, but there remain significant challenges of
scale and scope.
Setting reasonable cost-based prices. David Rogerson applies the economic
theory of the “resource curse” to explain how the pricing of telecommunications
services in small island nations needs to be carefully handled to create long-term
economic growth.
Building and maintaining network resilience. At a time when Tonga has
suffered a communications failure following a devastating volcanic eruption and
tsunami, Harm Aben considers how small island nations can best build resilience
into their communications infrastructure planning and discusses disaster recovery
efforts to support telecommunications networks.

I hope you enjoy reading these articles. There is, of course, a lot more to be said on each
of these topics, and you may wish to follow the links given in each article to find out
more. You may also wish to contribute to the debate: e.g. by sending comments or
questions to the authors directly. Please also let me know if you have suggestions for
topics to be covered in future issues of the IRASS Newsletter.

David Rogerson
Editor

Incyte Consulting Ltd

www.incyteconsulting.com

Incyte Consulting Pty Ltd

Universal Service Policy must change – here’s how
For most countries, universal service policy is a case of set and forget – or, at least, set very
infrequently and largely ignored. This has to change. Universal service policy and all of the
attendant institutions, schemes, funds and detailed work programs need to change to reflect
the needs of the 2020s and beyond. Critical amongst those needs is widely available and
generally affordable broadband services. The UN’s Broadband Commission has set a goal of
1GB broadband being available for less than 2% of the Gross National Income, and few small
island nations are meeting this goal as this chart shows.
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One conclusion that can be drawn is that universal service policy needs to work harder to
address the issue of broadband internet affordability. The table below provides in a very
simplified and generalised form an indication of recent stages in the evolution of universal
service policy and administration, and where these need to go to serve the needs of the 2020s
and beyond.

Initial approaches to universal service in the 1990s, when network service markets were being
liberalised, concentrated on the extension of fixed network coverage to commercially nonviable areas, with emphasis on voice services. A case-by-case approach was adopted, albeit
within broader guidelines about areas that might qualify for attention or for priority.
Universal service schemes have evolved over the past 20 years and now typically include
mobile service coverage and access. New levels of institutionalisation have developed, with
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administration now typically entrusted to specialised universal service agencies or to sectorspecific regulators. Institutionalisation is itself a barrier to adaptive and timely change. This
has been evident in the reluctance of many universal service agencies to incorporate
broadband and internet access within their programs.
However, legacy thinking persists. The emphasis on infrastructure and network projects (the
physical supply side manifestation) continues. The silo approach to universal service when
the emphasis needs to be on universal digital inclusion and adoption continues. Concerns
about the adequacy of US Funds and case by case project work continues. Most importantly,
there is widespread failure to recognise that the world has changed and that the platforms for
service delivery, and their costs, are constantly developing and changing.
Universal service policies need to be fundamentally reviewed and revised for today’s needs.
They need to embrace the whole-of-government and the whole-of-society. Widespread and
effective engagement in policy formation and execution can only be achieved through clear
and continuing commitments from the top. Leadership can be expressed at all levels and
points in the digital eco-system, but is most effective when it comes from the top.

These are clearly
whole-of-Government Today’s universal service systems need to recognise that individuals, communities and
and whole-of-society society at large are the losers when there is any level of digital exclusion, and, also, that
matters digital exclusion can result from many causes beyond service availability. Effective policies
and programmes need to address community education and capability development,
affordability, incentives for adoption, and delivery of Government and other key services
delivery, in addition to reliable access. These matters are clearly whole-of-Government and
whole-of-society. They cannot be expected to evolve in any organic way from current
institutions and current ways of working.
The good news? Many governments and international agencies are moving quickly in this
direction. Individual countries recognise that their future economic, security and social
interests can only be served by a relentless and comprehensive approach to universal service
in a digital economy. Clearly there are many dangers on that journey and transitional
challenges along the way, but the alternative is to become a museum of outdated and
increasingly ineffective concepts and processes.
For small island economies the policy shift might be both harder and easier to achieve. It will
be harder to expect incumbent operators to invest in the infrastructure and networks for highspeed digital services without clear commitments and guarantees that the Government is going
to ensure that all the other elements of the digital eco-system are being managed. It is no
longer a sectoral matter for the industry to sort out – if it ever was. However, this policy shift
should be easier because the economies of small island nations are more and more clearly
linked to the global economy. National investment is necessary to ensure that global
relevance is maintained and enhanced. The alternative will be a stagnating economy,
unemployment, loss of population (especially the young), and, ultimately, dimmed prospects
for the future.
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Setting reasonable cost-based prices
The practice of regulating prices on the basis of cost has become commonplace, both for
wholesale access and interconnection charges and for retail tariffs. For example, a recent ITU
report indicates that even in the Africa and Arab regions which were slower to adopt costbased regulation than other parts of the world, nearly 70% of countries now approach fixed
and mobile price regulation in this way. See the Figure below.
Use a cost model?
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The arguments in favour of cost-based pricing are compelling. Economic theory suggests that
in a fully competitive market costs will be driven down through innovation and excess profit
margins will be competed away, leaving prices close to the level of efficiently-incurred costs.
Although the markets for telecom networks and services are rarely fully competitive,
regulators have sought to mimic these conditions through their regulatory decisions.
According to the Digital Regulatory Handbook:
“For the entrant’s build-or-buy decision to be neutral, regulated access and
interconnection charges had to be cost based. Much thought and effort went into
determining the most efficient cost-standard to be used, gradually settling on the use
of long run incremental costs with a mark-up for common overheard costs (LRIC+).
Most regulators constructed their own cost models bottom-up (i.e. simulations of
actual networks based on efficient economic and engineering practices), giving rise
to the acronym BU-LRIC+ as the widely adopted cost-standard.”
The use of BU-LRIC+ models is not confined to wholesale prices. Because all services,
wholesale and retail, are based on common infrastructure, these models provide a good
assessment of costs across the entire service portfolio. Most regulators have not sought to use
cost models directly to set retail prices, but they have used them indirectly to inform decisions
on retail tariff approvals and to resolve ex-post disputes on matters such as margin squeezes,
predatory pricing or excessive pricing.
All this theory and practice applies also to small island nations. But there are complications.
These complications concern two curses:
•
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The curse of not having access to an international submarine fibre cable. Without
such access small island nations, such as the Falkland Islands, are forced to rely on
satellite communications, the characteristics of which are ill-suited to the digital
economy. Satellite connections suffer from low bandwidth, significant propagation
delays and noise. Many digital applications just don’t work adequately over satellite
and, while the next generation of low earth orbit (LEO) satellites such as Starlink,
OneWeb and Kuiper will likely improve matters, satellite is likely to remain a poor
cousin of fibre-based networks.

4

•

Cursed if you have and
cursed if you have not

The curse of having access to an international submarine cable. For small island
nations the bandwidth available from a submarine cable is essentially limitless. For
one island nation currently negotiating with a cable consortium, the minimum
purchase of 10Gbps is more than 40 times its current satellite capacity. This may
seem like heaven, but it creates new problems which economists have dubbed the
“resource curse” or the “paradox of plenty”. This theory is commonly applied to
natural resources such as oil and gas, but to some extent it also applies to submarine
cables, as the rest of this article explains.

The arrival of a submarine cable unleashes a bandwidth tsunami that can easily overwhelm a
small island nation. The problem is an excess of supply, more particularly an excess of supply
cost. Submarine cables can offer dramatic unit cost reductions; but these reductions are
effective in prices only if the cable capacity is needed and well utilized. The cost profile of a
cable is shown in the figure below, with each peak representing the purchase of a new
wavelength of capacity. The first unit costs the most, with subsequent additions considerably
less expensive, and the annual operating costs in between times typically only 3-5% of the
capital investment.
Capital costs ($)
Costs are incurred in big chunks especially in the first year

Prices need to change gradually and
smoothly

Time
(years)

Even when amortised over the long term, the up-front costs of submarine cables will lead to
high end-user bandwidth prices unless or until there is dramatic growth in usage. How might
that dramatic increase in usage be obtained? It is, of course, through price reductions. If
prices fall sufficiently to stimulate demand, then unit costs will also fall, with the hope that
revenues will ultimately exceed costs and a further round of capacity investment can begin.
Get the pricing strategy right and a virtuous circle is entered; get it wrong and a vicious
downward spiral begins, as the Figure below shows. Note that even virtuous circles can run
out of steam – there is just so much capacity that can be utilized at any given time, no matter
how low the unit price.
Higher
unit
cost

Lower
prices

A virtuous circle
Lower
unit
costs

Stimulate
demand

Possibility of enhanced
long-term profits and
substantial economic
welfare gain

A vicious circle
Low
demand

Higher
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profits are constrained
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economic welfare gain

It is extremely difficult to get the pricing strategy right in a small island nation. Lack of scale
economies means that demand may never reach the tipping point at which revenue exceeds
cost. This means it will be difficult and may be impossible to attract investment capital. Even
if the initial capital is forthcoming (e.g. through aid funding) it is unlikely to stretch to a robust
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and resilient infrastructure portfolio (see next article). However, if the initial investment can
be secured, there is at least the chance later on to renegotiate terms with the cable consortium:
it may be possible to achieve revenues that cover the incremental costs of supply, even if they
are not able fully to repay the initial capital investment.
There is a second pricing problem that is equally taxing. As stated, demand has to be
stimulated through lower prices, but as prices fall consumers may well be tempted just to pay
less for their existing bandwidth rather than paying more to obtain much greater bandwidth.
And unless most customers migrate upwards in their broadband packages there is little chance
of meeting the revenue requirement created by the submarine cable investment.
There are no easy answers to these pricing dilemmas, but several things can help:
•

Government subsidies
should be focused on
the initial cable landing
and then on entry-level
broadband packages

•

•

•

Government subsidies should help fund the initial cable landing. As low-cost
broadband is critical to economic development it is right that some of the costs
should be paid by Government and funded out of general taxation. This is the
universal service argument explored by Dr Jim Holmes in the first article of this
newsletter. But Government revenues are finite, and needed for many essential
services, including health and education, in small island economies.
Prices for broadband packages should fall over time, but in absolute terms they
should not fall too far or too fast. It is better to offer greater data allowances and
greater access speeds within a package than to reduce its price.
For entry-level packages, prices should be held as low as possible and data
allowances and/or access speeds should improve year-on-year. This is critical to
ensure that as many citizens as possible can access broadband packages, whether
through subscription services, mobile top-ups or access to shared facilities such as
telecentres.
For other packages, prices should offer ever-increasing value for money to those who
spend the most. The unit cost of bandwidth should reduce for those on higher-end
packages and the extent of the extent of this volume discount should increase over
time. This will ensure that there is always an incentive for customers to migrate
upwards to the highest package that they can afford.

Finally, as should be obvious by now, it is important for small island nations not to benchmark
their broadband prices against their larger, continental neighbours. Analysis of regulatory cost
models that I conducted for A4AI in 2018 showed that the cost of broadband per subscriber is
typically 2-3 times higher in island nations compared with continental nations of similar
population density.
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Building network resilience in small island nations
Some of Incyte’s clients have recently directly experienced the devastating consequences of
natural disasters, for example the recent volcanic eruption and resulting tsunami in Tonga,
‘Category 5’ Hurricane Irma in St. Maarten in 2017 and Dorian, another Category 5
Hurricane, hitting The Bahamas in 2019. Around 70 people lost their lives because of
Hurricane Dorian in The Bahamas alone, some 30,000 lost their houses, and the hurricane cost
the economy of The Bahamas about $3.4 bn1. These are horrendous statistics, but effective
preparation can hopefully reduce the suffering and pain that these numbers represent for
individual citizens during future events of this magnitude, at least in the communications
sector.

Harm Aben, an Incyte Submarine cable capacity
Director, is a commercial The main source of connectivity to the Internet and other international communications
and economics specialist, networks for small island states tends to be submarine cable capacity. Ideally, small island

states will be connected to at least two such systems, with the routes of each system planned

based in the UK. in such a way that limits the risk of failure through cable cuts. Typically, submarine cable

systems should be laid at least 100 miles from each other and have separate landing stations to
create route diversity and redundancy and to minimize the risk of a single-source event that
puts both routes out of commission. Depending on the location, a small island state may have
access to three such routes, but more remote islands tend to have access to a single cable
system (if at all), increasing the risk of communications failure substantially. For these
countries in particular, it is important to have access to alternative sources of communications
in case of an emergency if possible, and these may consist of (low orbit) satellite systems and
microwave links to cover shorter distances between islands. None of the alternatives will be
able to offer the kind of capacity, quality or price levels of a submarine cable system and
access to quick restoration services is therefore a must. The process of finding and repairing
faults is simple, but the distances involved to get the cable-repair boat on site often means a
repair may take a while: in the case of Tonga, for example, the permanent repair of its single
cable system could take up to a month.
On-island communications systems and disaster management
On-island network resilience is a key commercial issue for network operators, and they spend
considerable resources in network design, network redundancy, operation and repair to ensure
that networks continue to provide service in most circumstances. Networks are typically
designed to provide 99.99% availability in normal operational circumstances. Of course, even
the best designed networks can be overwhelmed by natural forces. This then raises the
question whether additional resilience may be included in the design of networks, for example
by reinforcing mobile towers, regular removal of redundant equipment, providing additional
redundancy on cable routes and relocating operational and business systems to areas less
likely to be affected by natural disasters. Mobile operators may also need to maintain a stock
of moveable masts, spare equipment and fuel for generators, and they need to consider how to
move fuel efficiently during a disaster, deploying suitable storage containers and methods of
transport.
Fail to prepare, prepare to fail
Some regulators have gone down the route of defining and imposing specific technical
solutions, but our view is that this is best left to the industry through the creation of a Task
Force comprising of industry stakeholders and representatives of emergency services. Among
other things, such a Task Force should review the resilience of all critical electronic

1

Source: Inter-American Development Bank, 15 November 2019. https://www.iadb.org/en/damages-and-otherimpacts-bahamas-hurricane-dorian-estimated-34-billion-report
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communications infrastructure, identify gaps and propose remedial action where it is likely to
be required. In addition, such a Task Force’s role may assist the national regulator in drawing
up any regulations on resilience or disaster recovery. The sector regulator’s role in this process
would ideally be to provide technology-neutral guidelines on network resilience and amend its
infrastructure sharing instructions (which may reduce network resilience).
There are a number of wider actions a small island state may take to limit the impact of a
disaster, starting with the creation of a central planning entity such as the national emergency
management agency (NEMA) in The Bahamas. Such a planning agency may take its
inspiration from The Sendai Framework for Disaster Risk Reduction which outlines seven
clear targets and four priorities for action to prevent new and reduce existing disaster risks: (i)
Understanding disaster risk; (ii) Strengthening disaster risk governance to manage disaster
risk; (iii) Investing in disaster reduction for resilience and; (iv) Enhancing disaster
preparedness for effective response, and to "Build Back Better" in recovery, rehabilitation and
reconstruction.
The national regulator should also take a proactive role for example by requiring:
1.

2.

All licensed operators to have disaster recovery plan in accordance with guidelines
provided by the regulator and checked and approved by that regulator (perhaps in
conjunction with other government agencies).
Infrastructure Sharing Agreements, especially between mobile operators. In the
case of a natural disaster, this approach requires operators with access to undamaged
infrastructure to offer roaming and other services to allow for continued access to
communications services.

Regulators should also remove certain regulatory barriers during a disaster emergency to
facilitate a rapid response. Impacted Regulations may include quality of service standards (for
consumers, interconnection, number portability etc.), spectrum management allocations so
that temporary spectrum can be allocated to recovery operations, waiving of permit
requirements for transmission links using previously allocated spectrum, rights of way and
replacement of communications towers (i.e. using notification mechanisms rather than
approvals). We note that the ITU2 has produced a useful checklist of regulations that should be
considered for relaxation or suspension during a disaster.
This article focusses on network resilience and not on the wider preparations for disaster
mitigation. However, our experience suggests that the most effective preparations are practical
and proactive in nature, they make the risks and risk mitigations fully transparent, and they
ensure that the role of each stakeholder in a natural disaster is clearly defined upfront.

2

ITU. Report 2018 - Smart sustainable development model initiative. Tools for rapid emergency responses and
sustainable development. Pages 63 – 68. https://www.itu.int/dms_pub/itu-d/opb/str/D-STR-SSDM.01-2018-PDFE.pdf
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