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This chapter discusses the extent of dispersion

and gaps in digital infrastructure among
Commonwealth countries. The discussion will

then proceed with investigating the presence of
digital infrastructure enablers that help transform
the economy into 'smart cities’. The last section
concludes with a discussion of the regulatory and
governance framework necessary to support digital
infrastructure investments moving forward.

4.1 Overview of digital
infrastructure

This section maps the digital infrastructure
landscape in the Commonwealth, comparing
progress in developing digital infrastructure

across Commonwealth countries. We distinguish
between basic, intermediate and advanced digital
infrastructure in the discussion below, while Table 4.1
summarises indicators under each category.

Basic digital infrastructure refers to internet
infrastructure, cable networks etc. captured

by proxy variables related to ICT access and
affordability. On average, the Commonwealth
performs less well than non-Commonwealth
countries in access to basic digital infrastructure.
On average, 89 per cent of the population in low-
income Commonwealth countries is covered by

a mobile-cellular network, but only 16 per cent of
the population in these countries has access to the
internet; and the average proportion of households
in Commonwealth LICs with access to computers
and internetis between 5 and 10 per cent. The
lower access to basic technologies in LICs may

be explained by the higher cost of the internet: it
costs roughly US$66, on average, to acquire a fixed
broadband internet connection in these countries.

On average, Commonwealth countries reached 48
per centinternet penetrationin 2017. Brunei, United
Kingdom, Canada and New Zealand rank the highest
within the Commonwealth, with more than 90 per
cent of the population having internet access, while
more than half (28) of the Commonwealth member
states fall below the world average on this measure
(Figure 4.1). In Kiribati, Malawi, Sierra Leone,
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Solomon Islands and PNG, less than 15 per cent
of the population are connected to the internet.
Box 4.1 highlights some of the recent initiatives

undertaken in PNG to improvise access to basic
digitalinfrastructure.

Globally, mobile connectivity is an increasingly
important way for individuals to access the internet.
This is no different in the Commonwealth, where
mobile phones are a widely used technology for
online activities. However, the digital infrastructure
supporting mobile connectivity varies significantly
across the Commonwealth. Digital divides in mobile
connectivity remain significant among members.
According to the GSMA mobile connectivity index
(MCI, see Table 4.2),* Australia ranks the top country
in the world, with a MCl score of 88.4in 2018.
Singapore ranks second, with a MCl score of 86.6,
and New Zealand is third with a MCl score of 85.2.
At the other end of the spectrum, a number of
Commonwealth African countries (Eswatini, The
Gambia, Malawi, Sierra Leone and Zambia), along
with Pakistan and Solomon Islands, perform poorly
on the MCl, suggesting key enablers of mobile
connectivity are deficient in these countries.

On average, Commonwealth countries reached

48 per centinternet penetrationin 2017. Canada,
Australia, New Zealand and The Bahamas rank the
highest within the Commonwealth, with more than
90 per cent of the population having internet access,
while more than half (28) of the Commonwealth
member states fall below the world average on

this measure (Figure 4.1). In Kiribati, Malawi, Sierra
Leone, Solomon Islands and Papua New Guinea, less
than 15 per cent of the population are connected to
theinternet.

For intermediate digital infrastructure, Table 4.1 uses
indicators to capture the quality of internet —such as
internet bandwidth and 3G mobile penetration —and
shows that Commonwealth countries are lagging
behind their non-Commonwealth counterparts.

In Commonwealth countries, on average, 63 per
cent of the LIC population is covered by at least a

3G network, but the international bandwidth per
internet user is roughly 40 times lower compared to
Commonwealth HICs. Across regions, international
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Figure 4.1 Internet penetration rates (%) in the Commonwealth, 2017
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Source: Authors (constructed graph based on World Bank data).

Notes: Internet penetration is measured as % of population with access to the internet.
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Box 4.1 Improving access to basic digital infrastructure in PNG

In the area of infrastructure PNG has taken
decisive action to increase the quantity

and quality of data transmission as well as
improve access to the service. First, internet
speed and reliability are expected to increase
substantially once the two main cables
connecting PNG with China and Australia

are operational. This is expected to occur

at the end of 2019. Once these cables are
operational, PNG will have the capability to
receive more than 20 terabytes per second
of data — 20 times its current capability.
Frequently, operators tend to limit the
upload speed with the aim of maximizing

the download speed. As the interaction

with online services requires a bi-directional
exchange of data, their operation suffers
when the upload speed s limited. The

new cables will allow companies based in
PNG to operate internet-based services
(e.g. data cloud) and the online and almost
immediate synchronization of financial
operations among others as a result of the
improvement of the bi-directional exchange
of data. Second, the price of internet access
has declined significantly. Whilst the cost of
accessing the internet had been falling over
the last few years, data prices were still quite
high. Earlierin 2019, one gigabyte of data cost
around 20 Kinas (USD 5.9). Recently, however,
the government-owned operator (although
only capturing 10 per cent of the market) has
slashed its prices offering one gigabyte for 5
Kina (USD 1.5). This constitutes a reduction

internet bandwidth (IIB) available per user is much
more limited in countries in Commonwealth Africa
(14 kilobyte per second per user) (Figure 4.2).

The high IIB per user among the three European

countries in the Commonwealth is driven by Malta, a

between 70 and 80 per cent. Unfortunately,
the reduction in prices has been too recent
to be observed in data related to the use
ofinternet.

Nevertheless, itis expected that the declining
cost willintensify the use of the internet

by existing users rather than constituting

a decisive factor in the expansion of
accessibility. This is driven largely by two
elements. On the one side, although PNG

is working towards improving last mile

access, encouraging operators to build the
necessary infrastructure, only 26 per cent of
the population has access to 4G connectivity.
The Universal Access Programme funds

the expansion with a levy to support direct
investment by NICTA. However, alack of
access to the energy grid in many parts of the
country significantly increases investment
and operational costs associated with mobile
antennas as a result of requiring electric
generators or solar cells. At the same time,
only 15 per cent (1 million) of the population
has smartphones that can make effective
use of the internet. High tariffs and duties (40
per cent) applied to smartphones make these
essential devices unaffordable to most of the
population. The importance of smartphones
is critical as mobile internet is the dominant
form of access to internet. Fixed broadband
subscriptions total around 50,000.

Source: Authors, based on stakeholder
consultations in PNG.

small state, with 1,179kb/s per user compared with
the 356kb/s rate among European countries. IIB
can be deployed either by satellite or by submarine
or land optical fibre, and thus limited economies
of scale and/or remoteness may have restricted
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Table 4.2 Commonwealth countries’ performance on the mobile connectivity index

Mobile connectivity
index score

Countries

Mobile connectivity

Countries .
index score

Singapore 86.6

United Kingdom 83.1

Bahamas 70.3

Malaysia 67.4

Brunei Darussalam 67.3

Jamaica 59.6

Dominican Republic 57.6

Samoa 57.2

India 55.6

54.9

the bandwidth available in small states. The ten
Commonwealth small states (excluding Malta) in
the sample only have an average of 27kb/s per
user. With many African and small state members,
the Commonwealth as a group fell below the world
average lIB per userin 2018.

We categorise advanced digital infrastructure

as that embedded in actual production (e.g.,
automation in manufacturing) and business
transactions made and settled in digital platforms.
While there is good coverage of Commonwealth
countries on proxy indicators for basic and
intermediate digital infrastructure, proxy indicators
on advanced digital infrastructure — such as

Ghana 51.2

Vanuatu 50.5

Bangladesh 48.0

PNG 47.0

Rwanda 43.0

Tanzania 41.0

Pakistan 39.8

Solomon Islands 37.5

Zambia 33.8

Malawi 25.4

the use of robotics or e-commerce — suffer

from some data gaps. The UNCTAD Business-
to-Consumer E-Commerce Index reflects the
processes in an online shopping B2C transaction,
comprising an enabling digital platform (i.e., web
presence) to place an order, electronic payment
method (e.g., mobile banking, credit card) and
postal delivery of digital products (UNCTAD 2017).
Based on 2016 data, 20 out of 31 Commonwealth
countries in the sample fell below the world
average index score of 54 (Figure 4.3). Out

of these 20 Commonwealth countries, 15

are in Africa, and 15 are LICs or LMICs. Only
Commonwealth HICs and UMICs were able to



\\ 63\ The State of the Digital Economy in the Commonwealth

Figure 4.2 International internet bandwidth (kb/s per user, 2016)
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obtain e-commerce indices above the world
average index.

'‘Robotisation’ of productionillustrates countries'’
absorption of high-technology smart machines to
increase productivity and further upscale outputs.
Among Commonwealth countries with available
data,? the strongest growth in robot unit shipments
inthe period 2013-2017 was recorded in Singapore
(anincrease of 281 per cent to 4,559 units), while on
the opposite pole, robot shipments to South Africa
contracted by 50 per cent (to 451 units) (Figure 4.4).
According to the latest IFR data, 68 per cent of the
381,640 robot units sold worldwide in 2017 went

to Southeast Asia, wherein more than a third of the
total supply (36 per cent) were shipped to China, 12
per cent to Japan and 10 per cent to Korea.

Among the sample of eight Commonwealth
countries,’ digitalisation via robotics is more
intensive in the manufacturing sector —with all
countries utilising the robots procuredin 2017 in
manufacturing industries, exceptin Canada where

a small number of robots (27 units) were used for
education and R&D (based on IFR data). In terms

of robot density (i.e., units of industrial robots
installed per 10,000 employees in the manufacturing
industry), only Singapore, Canada and Australia have
robot density above the world average (74 units).
India's manufacturing sector stands to be the least
digitalised with only 3 robots installed per 10,000
employees, followed by South Africa with robot
density of 28 (Figure 4.5).

4.2 Where and how to improve
digital infrastructure in
the Commonwealth

The previous sub-section provided a picture of
the Commonwealth's progression in terms of
digitalinfrastructure and highlighted the persistent
divide between high income and lower income
Commonwealth countries. The heatmap of the
WEF Networked Readiness Index (NRI) below
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Figure 4.3 Business-to-Consumer E-Commerce Index Value, 2016
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Source: Authors (constructed graph based on UNCTAD data).
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Figure 4.5 Units of robots in manufacturing
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(Table 4.3) shows the digital preparedness of 33
Commonwealth countries, with indices ranging from
1to 7 (7 as best/most prepared). NRIs in darkest

red indicate the lowest scores across indicators and
among Commonwealth countries (i.e., 1.11 score for
infrastructure in Cameroon), median scores shaded in
yellow, and the highest scores in darkest green (6.96
index for infrastructure in Australia and Canada).

The heatmap affirms the divide between HICs
and LICs that we observed in individual digital
infrastructure indicators, and further highlights
that among the 10 composite indices of digital
preparedness, digital infrastructure together with
digital penetration are the biggest hurdles for
Commonwealth LICs and countries in Africa.

For example, the heatmap shows that even if
Rwanda has a conducive regulatory environment
and high government digital usage comparable to
Australia, the limited digital infrastructure coupled
with the low level of digital penetration —a common
challenge among Commonwealth LICs —may
restrict the economic gains from digitalisation.
This resonates with the conclusion of a World Bank
study (Qiang et al. 2009), where a 10 percentage
pointincrease in fixed broadband penetration has
the potential to increase the GDP of developing
countries by 1.35 per cent.

Additionally, even if digital access is more
affordable on average in South Asia (Bangladesh,

MalaysiaSingaporeAustralia
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India, Pakistan and Sri Lanka) than European

and Caribbean Commonwealth countries, the
region is heavily constrained by the lack of digital
infrastructure for development and use of digital
platforms. For example, based on WEF data for
2016, fixed broadband internet tariffs in Bangladesh
(at 12.8PPP$/min) are lower than in the UK
(14.12PPP$/min) and Canada (37.5 PPP$/min).
However, the lower price can be utilised by only the
9.6 per cent of Bangladesh's population that has
access to the internet. In terms of internet quality,
only 6.6kb/s international internet bandwidth is
available per user in Bangladesh, compared with
129.2kb/s per user in Canada and 429.8kb/s per
user in United Kingdom.

The speed of global digitalisation is putting
pressure on economies to catch up and fulfil the
facilitating conditions for digital transformation.
However, Table 4.3 highlights the critical need

to address basic digital infrastructure needs in
relation to access to electricity before LICs can
access, absorb and participate in basic aspects of
the digital economy. Additionally, it is tempting to
focus on areas where improvements can be made
easily —such as in the case of the digital regulatory
environment in Rwanda or affordability of internet
access in Bangladesh. However, the Commonwealth
countries that consistently perform relatively better
in terms of digital infrastructure (e.g., Singapore,
the UK, Canada, Australia and Malaysia) are also
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Table 4.3 WEF Networked Readiness Index sub-components for Commonwealth
countries, 2016

Income Political & Business & Infrastrue Individual | Business| Governmeni Economic| Social
Country Level Region regulatory innovation ture Affordability | Skills sage sage sage impacts | impacts
eve environment | environment u usag usag usag P P
Gambia Low Africa 4.16 3.45 2.71 2.96 3.25 2.58 3.48 3.70 2.86 3.55
Malawi Low Africa 3.46 3.36 2.66 1.97 2.66 1.53 3.14 2.80 245 272
Mozambique Low Africa 3.21 3.48 1.87 4.78 211 190 3.18 3.28 2.72 3.15
Rwanda Low Africa 5.41 4.36 2.83 3.59 3.48 1.94 3.69 5.30 2.89 4.83
Tanzania Low Africa 3.62 3.37 2.55 2.32 294 1.72 3.08 3.40 2.35 3.26
Uganda Low Africa 3.74 3.62 2.66 3.31 290 190 3.27 3.43 2.60 3.12
Lower
Cameroon middle Africa 3.27 3.67 2.77 3.79  1.97 3.56 3.29 295 2.98
Lower
Eswatini middle Africa 3.19 3.45 2.50 2.21 4.18 2.35 3.15 2.65 2.32 2.69
Lower
Ghana middle Africa 3.96 4.01 2.22 4.19 4.10 3.46 3.51 3.41 2.65 3.50
Lower
Kenya middle Africa 3.71 4.00 3.07 4.31 4.24 261 3.86 4.40 3.43  4.47
Lower
Lesotho middle Africa 3.97 3.88 2.42 5.01 3.78 | 2.10 3.09 2.91 2.40 3.08
Lower
Nigeria middle Africa 3.16 3.69 2.61 4.34 2.41 2.51 3.47 3.25 294 3.02
Lower
Zambia middle Africa 3.87 4.78 1.96 2.54 3.62 | 1.97 3.58 3.33 2.69 331
Upper
Botswana middle Africa 4.12 4.06 3.11 2.92 4.61 3.17 3.41 3.58 2.78 3.43
Upper
Mauritius middle Africa 4.56 4.74 4.27 5.50 5.33 4.26 3.77 4.31 3.21 4.23
Upper
Namibia middle Africa 4.48 3.86 3.91 3.17 3.77 299 3.73 3.52 2.89 3.49
Upper
South Africa middle Africa 4.99 4.33 4.88 5.20 4.37 3.90 4.20 3.32 3.40 3.30
Lower
Bangladesh middle Asia 2.51 3.73 2.75 6.42 3.14 213 3.09 3.76 2.84 3.38
India middle Asia 3.69 3.70 2.61 6.60 4.12 = 2.15 3.55 4.05 3.12 4.12
Upper
Malaysia middle Asia 5.09 5.21 4.18 4.68 5.44 5.05 4.73 5.48 4.08 5.21
Lower
Pakistan middle Asia 2.96 3.93 2.09 6.92 2.84 209 3.23 3.33 2.83 3.41
Upper
SriLanka middle Asia 3.79 4.10 3.00 6.02 5.67 2.83 3.87 5.04 3.20 4.70
Upper
Guyana middle LAC 3.59 4.12 2.93 4.22 494 270 3.54 3.40 291 3.66
Upper
Jamaica middle LAC 4.02 4.40 3.15 5.37 4.62 3.54 3.66 3.62 3.14 3.52
Seychelles High Africa 3.90 3.94 4.75 4.50 5.01 4.35 3.59 3.68 3.15 3.77
Singapore High Asia 5.93 5.97 6.57 5.29 6.48 6.36 5.42 6.26 5.89 6.25
Cyprus High Europe 3.94 4.83 5.47 6.31 595 4.95 3.77 3.73 3.60 4.11
Malta High Europe 4.48 4.49 6.30 4.80 546 592 3.97 4.31 4.03 4.89
United
Kingdom High Europe 5.73 5.48 6.32 5.69 5.80 6.64 5.18 5.40 5.31 5091
Canada High LAC 5.38 5.48 6.96 5.55 6.06 5.73 4.88 5.10 5.19 5.60
Trinidad and
Tobago High LAC 3.28 4.14 5.22 5.87 5.47 4.73 3.52 3.48 3.13 3.67
Australia High Pacific 5.40 5.09 6.96 5.59 5.98 6.33 4.79 5.03 4.66 5.67
New Zealand  High Pacific 5.86 5.43 6.85 4.55 6.19 6.11 4.98 5.36 4.59 5.45
World Average 3.93 4.31 4.17 4.97 4.73 4.13 3.85 3.96 3.48 4.15

Note: The darkest red represents the lowest score across ten components and among countries, yellow is
the median score, and the darkest red is the highest score.
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the countries that have high NRI scores across all
digital preparedness indicators in Table 4.2. This
highlights the importance of broadly addressing
digital preparatory needs across the regulatory and
business environment, infrastructure, affordability
and skills for countries to fully utilise and harness the
gains from basic to advanced digital infrastructure.

Itisimportant to note that the digital infrastructure
divide among Commonwealth countries may
emanate from access to electricity —a basic
prerequisite for the functioning of digital devices
and equipment —wherein only 28 per cent of the
Commonwealth LIC population, on average, have
access to electricity, as seen from Table 4.1.

4.3 Digitalisation and
smart cities

The impact of digitalisation affects a range of
economic activities with implications for the overall
functioning of cities and the well-being of their
populations. There is no universal definition of a
'smart city' in the literature. However, the European
Commission (2019a) defines a smart city as 'a
place where traditional networks and services are
made more efficient with the use of digital and
telecommunication technologies for the benefit of
its inhabitants and business’. Meanwhile, McKinsey
(2018) identifies three layers that make up a smart
city: (i) 'technology base’, which includes a critical
mass of smartphones and other sensors connected
by high-speed communication networks, as well as
open data portals; (i) 'specific applications’, which
translate raw data into alerts, insight and action; and
(iii) 'public usage' that can lead to better decisions
and behavioural change. In the sections that follow,
we explore the intersection of digital progress

and smart cities as indicators (or proxy indicators)
that enable the emergence of smart cities in
Commonwealth countries.

4.3.1 Smart economy

R&D can make a significant contribution in
revolutionising digitalisation of business models,

value chains, services and product portfolios
(Strategy& and PWC 2016). At the same time,
digitalisation (e.g., extracting data from raw material
to prototype phase, Big Data analysis) can also make
firms' R&D processes more efficient and affordable
(ibid). For example, Huawei's (in China) strategy
focusing onlocal R&D and reverse engineering,

and Samsung's (in the Republic of Korea) shift from
importing knowledge to building in-house design
competencies, helped these companies become
global leaders in the production of smartphones
(cited by Mayer 2018 from Kang 2015, and Yoo and
Kim 2015).

As a proxy for innovative capacity in the digital
economy, we look at countries’ overall R&D
expenditure as a share of GDP. Figure 4.6 shows
that Commonwealth HICs (Singapore, Australia,
the UK, Canada and New Zealand) and Malaysia
(UMIC) have continued to be the highest R&D
spenders since 2009. Among 21 Commonwealth
countries with available data from 2014 to 2016,
more than half fell below the world average, and
five countries (India, Mozambique, Pakistan,
Uganda and Sri Lanka) experienced a contraction
inaverage R&D spending in 2014—16 compared to
2009-11 levels.

Patents that give exclusive rights for an invention

or anew technical solution (WIPO 2019) represent
a traditional output measure of innovation (WEF
2016). As of 2016, the World Intellectual Property
Organization (WIPO) reported that the highest share
of published patent applications worldwide was
recorded in computer technology (7.5%), electrical
machinery, apparatus, energy (7%) and digital
communications (5.1%). Among Commonwealth
countries, Singapore has the highest ICT patent
penetration, with 60 ICT-related patent applications
filed under the Patent Cooperation Treaty (PCT)
per 1 million people, followed by Canada, the

UK, Australia and New Zealand. Meanwhile, HIC
small states in the Commonwealth (Seychelles

and Malta) recorded anincrease in ICT patent
penetrationin 2016 (Figure 4.7). However, among
33 Commonwealth countries with 2016 data, 10
countries had less than one ICT patent application
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Figure 4.6 Research and development expenditure (% of GDP)
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per one million people, and 13 countries reported
zero patent penetrationin 2016. While there are

several factors affecting the emergence of patents,

the almost null patent penetration in lower-income
Commonwealth countries may be related to cost
and scale challenges as cited by Mayer (2018) -
since patent applications are generally costly,
developed country firms usually apply for patentsin
jurisdictions that cover large economies.

A friendly ecosystem for start-ups is also a key
feature of a smart city. A World Bank study (Mulas
et. al. 2015) suggests that arise of ICT start-ups

in cities creates new business and employment
categories that are becoming new sources of
employment and economic growth. Mulas et.

al. (2015) observed, through various World Bank
studies, that creating and supporting a community

of tech entrepreneurs (e.g., assets and mentoring),
providing incentives to kickstart the ecosystem
(e.g., competition, challenges) and providing

skills programmes often leads to a growing and
sustainable technology innovation ecosystem.

For Commonwealth countries, we use the WEF
indicator of availability of venture capital and the
speed of starting businesses as a proxy for the
conduciveness of the ecosystem for technology
start-ups and innovation in general. Figure 4.8
shows that higher availability of venture capital and
fewer days required to start a business are common
features in Singapore, Australia, Canada, the UK,
New Zealand and Malaysia, although LIC Rwanda

is performing on par with Australia. More generally,
countries with higher venture capital availability also
have faster processing times to start a business.
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Figure 4.7 ICT PCT patent applications per 1 million people
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However, there are a number of variations among
countries. For example, among UMICs, starting a
business usually takes 66 days in Namibia, while

it only takes four days in Malaysia and three days
in Jamaica.

The availability of accessible and widely adopted
smart applications can change the nature of city
dwelling, which may translate into improvements

in well-being. McKinsey (2018) looked at relevant
smart applications in cities up to 2025 across many
quality-of-life dimensions, such as for security
(e.g., real time crime mapping), healthcare (e.g.,
first aid alerts), mobility (e.g., private and pooled
e-hailing), energy (e.g., smart streetlights), water
(e.g., leakage detection and control), waste (e.g.,
digital payment for waste disposal), economic
development and housing (e.g., digital business tax
filing, peer-to-peer accommodation platforms),
and community engagement (e.g., local civic
engagement platforms). They found that smart
applications can improve quality-of-life dimensions

by 10-30 per cent and noted that about half of the
applications affect more than one aspect of the
quality of life.

For Commonwealth countries, we examine
mobile money service penetration as an
indicator of availability and adoption of smart
applications. Figure 4.9 shows that while the
HICs lead the Commonwealth countries

in this financial technology service, Kenya,
India and Uganda have made significant
progress in increasing mobile money service
penetration —by about 40 percentage points
from 2011 to 2017.

4.3.2 Smart governance

The availability of digital technology provides an
opportunity for governments to improve efficiency
and increase the reach of public services, as

well as facilitate citizens' participation in public
discussions/feedback and civic duty compliance
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Figure 4.9 Account ownership at a financial institution or with a mobile-money service provider (% of

population ages 15+)
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(e.g., digital business permit application, tax
payments). We utilise the 2018 UN E-Government
Survey e-government development index (EDGI)
and e-participationindex (EPI), which cover all 53
Commonwealth countries. The EDGIl assesses

the capacity and preparedness (e.g., in terms of
human capital, telecommunication infrastructure
and online services) of national agencies to leverage
ICT in the delivery of public services. Meanwhile, the
EPl assesses the availability of online information,
online public consultation and involvement in
decision processes.

Figure 4.10 shows that while the Commonwealth
performs on par with the world and non-
Commonwealth country averages in e-governance,
variances exist among Commonwealth countries by
income, region and size. LICs and countries in Africa
and the Pacific have the lowest EDGl and EPI scores,
while e-governance and e-participation is relatively
less developed among Commonwealth small states.
This mirrors the digital divide risk flagged by the 2018

UN E-Government Survey, wherein it cited that while
online use increases opportunity for e-inclusion,

it also risks creating a new digital divide due to the
lack of digital infrastructure in LICs (United Nations,
2018). This is consistent with the Commonwealth
HIC-LIC divide we observed in earlier sub-sections.

4.3.3 Smart transport and logistics

Anintegrated and digitally tractable public
transport systemis a key feature of smart
cities. Anintelligent transport system applies
ICT to make passenger and freight transport
safer, more efficient and sustainable (European
Commission 2019b). The London Transport
System, for instance, exemplifies integrated
digital payments through bank cards, mobile
phones and Oystercards for train and bus fares.
Similarly, in the city of Mysuru in Karnataka, India,
a GPS-enabled Intelligent Transport System
(ITS) is being employed to monitor speed and
co-ordinates of more than 400 city buses

Figure 4.10 E-government and citizens’ publicengagement throughICT
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(World Bank 2017). Through the ITS, passengers
can track the arrival time of buses online or
through mobile phones. More generally, by
using smart applications, commuting times in
cities are expected to be cut by 15-20 per cent
(Mckinsey 2018).
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states have performed worse than the average
across allindicators. Of the 30 Commonwealth
small states in the sample, 20 are located in either
the Caribbean or the Pacific, reinforcing the reality
that logistics and trade facilitation performance is
especially challenging for relatively small and remote

Commonwealth countries.
In the absence of data directly measuring smart

transportindicators for Commmonwealth countries,
we use proxy indicators such as the trade logistics
and facilitation indicators from the World Integrated
Trade Solutions (WITS) database covering postal
services, international shipment and customs.
Table 4.4 shows that Commonwealth HICs and
countries in Asia and Europe have all performed
above the world average across all indicators.
Conversely, all Commonwealth LMICs and LICs,
and countries in Africa, performed worse than

the Commonwealth and world averages across
indicators. Except for postal service penetration and
customs export clearance, Commonwealth small

4.4 Regulatory and
governance framework

To bridge the digital divide across and within
Commonwealth countries, there is a need for a
supportive regulatory and governance framework
targeting improvements and investments in
digitalinfrastructure.

Standard challenges —such as poor trade
logistics, unreliable electricity and inadequate road
infrastructure — continue to present obstacles

Table 4.4 Logistics and trade facilitation

(1) Percentof  (2) Postal (3) Percent of the (4) LPI (5) LPltracing  (6) LPI (7) Days toclear (8) Burden of
population reliability index — population international and tracking timeliness scoredirect exports customs
having mail UPU Database without postal  shipments score score through customs - procedures —
delivered at services —UPU Enterprise Survey World Economic
home — UPU Database Forum
Database

World 63.35 50.15 11.16 2.87 2.86 3.27 7.71 4.06

Commonwealth (CW)  i§§49.41 @®41.85 ®13.10 ®2.87 ®2.87 ®3.26 @®7.95 @411

Non-CW 6833 ®53.34 @10.47 @287 92386 @327 @7.62 @4.05

By income

CWHIC ®87.96 @56.74 @0.94 ®3.14 @321 @358 ®6.60 @4.84

CW UMIC @47.07 ®41.12 ®3.20 @286 ®2.90 ®3.28 ®7.59 @4.20

CWLMIC ®27.36 @32.48 ®25.86 ®2.61 @261 ®3.00 ®s.05 @3.50

CWLIC @21.44 @3251 @33.13 @286 @270 @®3.15 @085 @393

By region

CW Africa ®25.73 ®38.23 ®24.68 ®2.75 ®2.70 ®3.15 ®s.61 @381

CW Asia @96.14 59.69 @o0.71 @324 @324 @3.56 @7.62 @4.42

CW Europe @99.30 @74.13 @0.00 3.22 @3.26 @391 (no data) @4.83

CWLAC @58.25 @®36.55 @0.93 @275 @286 @3.10 @725 @3.83

CW Pacific* ®31.69 @33.10 ®21.13 @262 @267 ®2.97 @7.65 @5.50

By size

CW small states @46.01 ®31.31 @8.75 @258 @254 @®3.06 @®7.06 @3.97

CWhon-small states  gy53 49 @54.69 ®18.21 ®3.04 @307 ®3.39 ®o.16 @419

Source: Authors' calculations based on WITS data. Green circles represent better than world average
performance/score and red circles represent below world average performance/score.

Note: That in indicators (3) and (8), lower than world average percentage and days mean better performance
than world average.
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for leveraging digitalisation in less-developed
Commonwealth countries. Nigeria, for example, has
aninternational broadband backbone by terabytes
of data-laden cables at the country's shores —
typically in Lagos —but there remains a significant
connectivity gap inland due to a lack of wider
adoption of infrastructure sharing. As per the World
Bank’s Ease of Doing Business indicators, many
Commonwealth countries (38 out of 51 countries
inthe sample) also continue to lag behind the

world median Ease of Doing Business index score,
reflecting the challenges faced by lower-income
countries and small states that largely comprise

the Commonwealth. In comparison, Rwanda, Kenya
and India have significantly increased their Doing
Business scores since 2016 and are now performing
above the world median.

According to the regulatory governance index

(RGI) for Commonwealth member countries, itis
evident that each of the countries is at a different
stage of regulatory performance. Figure 4.11 shows
the RGl scores for a selection of Commonwealth
member countries. Variation in the RGI reflects
differences in the development of quality and
effective regulations. The RGl scores among the

Commonwealth member states vary significantly.
Member countries such as the UK, Canada, Malta,
Malaysia and New Zealand have RGl scores between
4 and 5. For these countries, the processes adopted
for the development of quality regulations are better
and more transparent than those for the other
member countries. There countries are in the upper
quartile for RGI scores and thus for good regulatory
practices (GRPs). Countries that are in the middle
quartile are those with RGl scores between 3 to
3.75. These include Australia (3.75), India (3.5),
Singapore (3.5), Kenya (3.25), and Jamaica (3). The
rest of the Commonwealth member countries have
RGl scores of below 3. These include countries such
as Barbados, Rwanda, Solomon Islands, Zambia,
Samoa and Seychelles.

In addition to general investment in physical
infrastructure and creating a supportive business
environment, targeted investments are needed in
the Commonwealth to build digital infrastructure.
First, there is a need to improve access to good
quality internet across developing Commonwealth
countries. To make internet more affordable in
Commonwealth countries, policies need to target
public-access solutions including through free

Figure 4.11 Regulatory governance indexamong Commonwealth countries
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or subsidised access to public/open areas such
as educational institutions, local and community
centres, and public WiFi; close digital urban-rural
divides through, for example, reductions in taxes
on ICT services and equipment supplied to rural
areas; provide incentives to network operators

to expand coverage to marginal areas; and
reduce import duties for local content suppliers.
One country that has significantly improved its
internet affordability is Botswana through rules
enabling technology and service neutrality, without
restricting operators from holding several types
of licenses such as network and services licenses
(Alliance for Affordable Internet 2017). The
Botswana government has also used its Universal
Access Fund (USAF) to increase the number of
public WiFihotspots in hospitals, bus stops and
shopping malls across seven towns.

On top of the higher cost of capital in these
economies, the cost of financing also remains

an obstacle to digital transformation, often as a
result of market and co-ordination failure. In the
case of Kenya, for instance, Kenya Association of
Manufacturers (2018) confirms that there is limited
access to technology among Kenyan manufacturing
industries due to the high cost of financing
innovation and digital technologies, particularly in
the textiles and apparel industry, where the cost of
financing manufacturing investments and trade
financing is very high compared to global rates.

Box 4.2 highlights successful initiatives taken by

the Kenyan government to increase access to the
internet, which include targeted digital investments,
improvements in the ease of doing business and

'digital infrastructure sharing’ with India (see Box 4.2).

Second, there is a need to build data infrastructure
inthe Commonwealth to support member states
to collect, process and analyse data. UNCTAD
(2018) highlights Rwanda's pioneering National
Data Revolution Policy (2017), from which
important principles can be adopted and adapted

in other Commonwealth countries. Rwanda's data
revolution policy focuses on: (i) classification of
datainto sensitive and non-sensitive sets, following
which sensitive data is protected; (ii) national data
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sovereignty, whereby Rwanda retains exclusive
sovereign rights on national data but is open to
hostingits data in local or international data centres
as per Rwandan laws; (iii) increasing access to
non-sensitive data by public consolidation and
publication of data with granularity, completeness,
accuracy and open licensing; (iv) recognition of the
author of data, as per data intellectual property
rights (IPRs); and (v) PPPs as an investment model in
the data industry.

Thirdly, support from the government needs to

be extended to digital manufacturing and services
start-ups and also to ecosystem enablers such

as technological and innovation hubs. Policies
launched by the Indian government under Startup
India, a flagship initiative under the wider Digital
India programme, can provide useful insights into
how start-ups, particularly digital start-ups, can

be promoted. The Startup India initiative offers

tax exemptions, exemptions from inspection
requirements (such as those related to the labour
environment), a roughly 80 per cent reductionin
patent costs, easier regulations for businesses
and procedures for licenses, easier exit (within 90
days) and funding support. It is also important to
focus support on the development of hubs that
can provide a manufacturing ecosystem in the form
of technical support (internet and ICT services),
manufacturing maker-space (manufacturing
equipment and shared spaces), skills development
(training in hardware engineering, coding, digital
fabrication, loT and blockchains), and at the

same time act as incubators (support for product
formation, conceptualisation of ideas, business
development, networking and funding support).
Good examples of initiatives in this area include the
government's susAso Villa Demo Day in Nigeria,
and corporate initiatives by EcoBank and GE Garage,
which fund and integrate innovations into the
economy. Effective public-private collaboration

is needed to support such technological and
innovative hubs. Box 4.3 summarises some
important policies and lessons that can be drawn
from across Commonwealth countries in building
digitalinfrastructure.
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Box 4.2 Digital transformation in Kenya

A number of initiatives have been taken by
the Kenyan Government to catapult Kenya
into being a digital leader in Sub-Saharan
Africa. In recent years, Kenya has investedin
an enabling environment by moving towards a
more open trade regime, targeting increased
overseas market access for Kenyan services
and further global integration. These policy
objectives have been pursued through
regional and bilateral trade negotiations,
particularly with other African countries,

and also through Kenya's participation at

the World Trade Organization (WTO). Kenya
has undertaken many steps to improve

the investment climate and to become
more attractive for foreign investors. The
World Bank Group's Doing Business (2017)
assessment ranks Kenya as the third most
reformed country —it has moved up 21
places to reach 92nd position out of 190
economies on the overall ease of doing
business. In the last 5-6 years, important
reforms have been made in the following
areas: starting a business, access to
electricity, registration of property, protecting
minority investors and resolving insolvency.
The Kenyan Investment Authority
(Kenyalnvest) and the Business Environment
Delivery Unit also continue to make progress
in reducing bureaucracy and simplifying

the process of registering a business in
Kenya, while recent laws such as the Bribery
Act (2016) and the Access to Information
Act (2016) are targeted towards fighting
corruption and improving transparency

in business.

Kenya has also made a number of targeted
digital investments. It has opted for a
national fibre backbone that connects
different towns and leverages alternative
service providers such as the network
available from Kenya Power and Lighting
Company. The Kenya Economic Survey
(2018) records significant improvements
in Kenya's digital economy: the value of
ICT outputincreased by 12.9 per cent
between 2017-2018, while ICT value added
rose by 6.6 per cent over the same period.
The number of internet service providers
(ISPs) increased by 17.4 per cent from 219
in 2017 to 257 in 2018, partly attributed

to demand for fibre optic cable in most
parts of the country that created the

need to supply internet to businesses and
residential buildings. In addition, Kenya has
invested in digital infrastructure sharing by
granting Mobile Virtual Network Operating
(MVNO) Licenses. These MVNOs do not
have their own infrastructure, but rather
practice 'infrastructure sharing' with
already established telecom providers,
who have excess network capacity. Each
MVNO then sells services, such as data

for accessing the internet, at its own price.
Kenya has granted MVNO licenses to three
companies offering mobile money and data
services, and all three MVNOs depend on
infrastructure supplied by Airtel, an Indian
telecommunications company (Kenyan Wall
Street 2018).

Source: Authors.
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Box 4.3 Building digital infrastructure: lessons from the

Commonwealth

Rwanda: Key digital infrastructure was put

in place in the country between 2006-2011,
including the national fibre optic backbone,
the Kigali Metropolitan Network and the Tier-
Il National Data Centre. The government
also launched a Broadband Policy to increase
the accessibility, affordability, reliability and
usage of broadband services throughout
Rwanda. Since then, the government has
entered into a joint venture with Korea
Telecom to provide an open-access
wholesale 4G-LTE network, the firstin Africa.
The Rwanda Ultilities Regulatory Authority
was set up an as autonomous regulatory
body overseeing internet governance. The
Rwanda Internet Community and Technology
Alliance is now working on the Rwanda Web
Hosting project to support local hosting

of local content through engagement
across stakeholders.

India is pioneering a digital identity
infrastructure, Aadhar, and has issued IDs
to over 1.15 billion residents. It is one of
the world's largest biometric-based digital
identity systems, creating opportunities
for the government and the private sector
to transform citizen-centric services, and
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representing—what are commonly agreed to be —the
key determinants of mobile internet access and usage:
infrastructure, affordability, content and services, and
consumer readiness. These are themselves built upon 35
discrete indicators.

2 Includes Australia-New Zealand (combined), Canada,
India, Malaysia, Singapore, South Africa and United
Kingdom.

3 Includes Australia, Canada, India, Malaysia, New Zealand,
Singapore, South Africa and United Kingdom.
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