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EXECUTIVE SUMMARY

The objective of this study was to assist the Commission in developing the most
appropriate framework, based on international best practice, to ensure the provision of
affordable ICT services which include telephony, Internet, postal services and broadband
to all parts of the country including rural and high cost areas. In this regard this study has
focused on voice, data, and postal services, understanding data services as 3G internet

services.

Access to voice services has been growing rapidly in recent years due to the development
of mobile networks. Four companies are currently providing mobile services in Kenya with
more than 25 million of mobile subscribers. Despite this growth, we estimate that there are

still 1 119 sublocations (out of 7 149) that lack of access to voice services.

Access to data services is still low in Kenya. However, data services have started to
growth thanks to the installation of mobile 3G networks. Still there are only 4.7 million of
internet/data subscriptions in Kenya of which 84 726 are broadband subscriptions (greater
or equal to 256 Kbps). We estimate that only 893 sublocations in Kenya have access to

broadband data services.

The postal market in Kenya is characterized by a high number of operators (116). PCK the
public operator is the major player in the market with around 700 offices. The per capita
mail volumes for basic letter-mail in Kenya (2.4 pieces per person per year) is higher than
the average for other countries in Kenya
level to fund a nationwide postal network. In terms of access to post offices, all counties
have at least 03 PCK postal offices. However, only 677 (out of the 7149) sublocations in

Kenya have at least one PCK office within its borders.

It has been identified that the 03 main obstacles for increasing coverage in un-served

areas are:

9 High operation and maintenance costs, especially due to lack of electricity, access

to roads and in providing security for the infrastructure deployed (vandalism);
1 Low population.

9 High licenses and spectrum fees, and lack of definition of spectrum policy for these

areas (voice and data services.

(O]

GDP

[
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Three principles have been suggested in order to define the USF strategies:

T

1

1

It is recommended to apply supply side subsidies instead a demand side subsidy.

It is recommended to incorporate private operators as important players on the
strategy

It is recommended that the USF executes its fund effectively and efficiently

Three strategies have been proposed to close voice and data gaps following these

principles. However, before applying any of these schemes it is necessary that the USF

defines the access gap areas, i.e. the areas that will be part of the UA implementation

plan. The definition of these areas is the main prerequisite to apply any of the three

schemes. The three proposed strategies are:

)l

First-come first-served scheme: the objective is to waive spectrum fees to
operators that compromise to expand services in access gap areas. The scheme
follows a first-come first-serve policy in the sense that operators present their
solicitude to the USF and once this solicitude is approved they are granted the
waiver subject to the compliance of agreed coverage compromises

Private initiative scheme: the objective of this scheme is to promote private
operators to present universal access projects and benefit from doing it. One of the
main advantages of this scheme is that it reduces the administrative a costs of
designing universal access project by giving this task to private operators.
Operators presenting UA projects will have a bonus when patrticipate in the bidding
contest

Lowest-subsidy auctions: the objective of this scheme is to design a universal
access project that will be partially funded by the Universal Access Fund. The main
advantage of this scheme is that it is executed to provide voice and/or data

services to non covered areas following the priorities of the USF.

To close postal services gaps the suggested alternative is to use the funds collected

through the USF levy and other sources to increase the number of sub-post offices staffed

by private individuals. The principle advantage of this alternative is lower total cost and the

avoidance of long-term institutionalized costs.

The Kenya Information and Communication Act has also defined as objectives of the USF:
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I To support the development of information and communication technologies,

including related human capacity and technological innovation.

9 To provide support for the introduction and expansion of communication services to

schools, health facilities and other organizations serving public needs.

1 To facilitate the development of and access to a wide range of local and relevant

content.

In this context, two additional strategies are proposed in order to achieve the capacity

building objectives of the USF:

1 Include obligations in broadband funded projects of providing connectivity to

schools, health facilities and other organizations serving public needs and provide

capacity building workshops.

1 Establish a Capacity Building Fund to support capacity building projects on a

demand basis. The suggested capacity building projects to be funded are:

(0]

Support the establishment of IT laboratory with broadband access in public

educational institutions.
Support the establishment of ICT facilities in health centres and hospitals.

Support the establishment of ICT facilities in organizations serving public

needs.
Finance telecentres.
Finance the establishment of ICT training centres.

Support collaborative initiatives to develop and disseminate local ICT
content and its application in areas like health, education, market
information, agriculture, local administration and commerce in a sustainable

way so as to encourage faster uptake and productive use of ICT.

Support at institutions of higher learning (in collaboration with other
organizations) to undertake research that explores new ways of using ICT

to support Rural Development (ICT4RD) and disseminate the findings.

The costs of closing the access gaps have been estimated in $ 876 million in accordance

with the following structure:
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1 US$ 169 million to close the voice gap, 889 sublocations have been defined as the

USF gap target for voice services.

1 US$ 687 million to close the data gap, 4374 sublocations have been defined as the

USF gap target for data services.

1 US$ 6 million to install 147 additional postal offices and support them during the
next 5 years.

1 US$ 14.3 million to support the Capacity Building Fund and fund 470 IT school
projects, 235 ICT health centres projects, 84 ICT hospital projects, 94 ICT public
offices projects, 470 telecentres, 20 ICT training centres, 20 local content projects,

and 10 It research projects.

After reviewing the universal access objectives set in the Kenya Information and
Communication Act; Kenya National Information and Communications Technology (ICT)
Policy; CCK Strategic Plan 2008-2013, and the Universal Access Strategic Plan and
Implementation Guidelines for 2005-2010, we propose to focus the USF on three priorities:

9 First priority: close the communication access gap by expanding voice services.

I Second priority: promote access to broadband services in order to close the data

access gap.

1 Third priority: provide capacity building by expanding the use of internet services in
schools, health facilities and other organizations serving public needs and by
facilitating the development of and access to a wide range of local and relevant

content.

These priorities should be developed in two phases. The first phase should focus on
meeting the first priority in the next 05 years. The second phase should focus on meeting
the second and third priority by 2030. The reason for having two phases is that the voice
market is more developed than the data market. The data market has just started to grow
and it is likely that data services will be expanded in the near future without requiring
resources of the USF. In contrast, the voice market is likely to have reached the maximum
profitable coverage and will require addition incentives in order to continue expanding its
coverage. In addition the third priority will depend on the progress of the second priority
since it is necessary to expand broadband services before awarding capacity building

projects. In this context the proposed targets for the USF are:
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1 By 2015: Close the voice gap
1 By 2030:
o0 Close the data gap for all sublocations with more than 2 000 inhabitants.

o0 Implement capacity building projects: 470 IT school projects, 235 ICT health
centres projects, 84 ICT hospital projects, 94 ICT public offices projects,
470 telecentres, 20 ICT training centres, 20 local content projects, and 10
IT research projects .

In order to reach these targets, the following institutional and policy recommendations
have been given:

1 The USF should be directed by an independent department within the CCK.
9 Additional staff is required in order for the Fund to operate efficiently.

1 Waive spectrum fees for universal access projects and private projects oriented to
cover access gap areas.

1 Include as an obligation in all broadband funded projects to connect all schools,
health facilities and other organizations serving public needs free of charges.
Promote neutral competition (technology and license neutrality) in USF projects
Promote national roaming

Promote network sharing

After reviewing the expected budget of the USF, it is recommended to analyze the current
USF funding and review the possibility of increasing the USF resources in order to achieve
the USF goals promptly. With the current USF budget it will take a minimum of 10 years to
close the voice gap, it will not be possible to close the whole data gap by 2030 and no

resources could be spent in capacity building projects.

Postal services have not been considered within the first three priorities of the USF since
the postal sector has proved to be dynamic with several operators (116) serving the
country. In addition, it has been found that all counties in Kenya have a minimum of 03
PCK offices providing postal services. Additional field work is recommended in order to
identify areas of the Kenya that cannot be reached by private (formal or informal) or public
post. So far, evidence suggests that all areas of Kenya can be reached by post (mainly by

transportations companies). In this regard it is recommended to focus on related regulatory
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initiatives that could help increase private sector participation and investment in the postal

sector while increasing access to universal services:

1 Develop a more precise definition of the universal service obligation based on the

objects included (e.qg., letters and cards up to 2 Kg, parcels up to 20 Kg etc.).

T Review the current reserved area (up
letter postage rates) to determine its economic contribution to USO maintenance.

1 Define guidelines for costing and pricing within the reserved and competitive areas
of the USO.

1 Develop parameters for interconnection amongst postal operators including access
t o PCKO s andedssibteraécess to post office boxes by private operators
based on an adequate level of compensation.

1 Review current licensing procedures

Strengthen CCK regulations concerning universal service where necessary
Review PCK contracting processes for sub-post offices
Establish policy and regulations concerning financial transfers through the postal

network

If the CCK finds necessary to expand the number of postal offices it has been estimated
that additional offices will require an annual subsidy of 72 612 KES. In addition to
increasing access points, some other countries have used their USFs to support projects
that benefit both users and public and private operators. These include: developing post
code systems or enhancing the use existing post codes; and contributing to efforts to

improve national address infrastructures.

Finally, the NOFBI was reviewed and recommendations were given in order to extend its

use and reach. These recommendations are:

1 Promote the lit of the whole NOFBI

1 Promote access to the NOFBI on a competitive basis

Connect all Kenyan counties headquarters to the NOFBI with an approximate investment

cost of $ 4 million.

10

350
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l. INTRODUCTION

The main objective of the study is to assist the Communications Commission of Kenya
(CCK) in developing the most appropriate framework, based on international best practice,
which ensures provision of affordable ICT services which include telephony, Internet,
postal services and broadband to all parts of the country including rural and high cost
areas. In this regard this study has focused on voice, data, and postal services,

understanding data services as 3G internet services.
Specific objectives of the study include:

1 Revision and assessment of the current and planned universal access programs by
the Government, operators and other stakeholders in the ICTs sector in terms of
their impact, satisfaction of demand for services and the costs and sustainability of
the related investment.

1 Analysis of demand and supply for ICT services including telephony, Internet,
postal and courier services and broadband in un-served areas, with specific
emphasis on services that are in greatest demand in the respective areas.

1 Evaluation of International best practices of universal access programs focusing on
those which are most applicable to the Kenyan environment.

1 Development of a quantitative model to estimate ICT access gaps (market
efficiency and true access gaps) while making recommendations on suitable
universal access programs with an aim on achieving a high impact, meet the
demand for service and obtain higher cost/benefit ratios. This model shall also

include (but not limited to) subsidies calculation for identified areas and programs.

This report constitutes the fourthd el i ver abl e of the @&pPBs udy KenyL£d

and covers activities 2-7 of the Terms of Reference.
Terms of Reference

As stated in the Terms of Reference,thei St udy on | CT Acc dmlgdesGaps i n

the following activities:

1. Review of the survey instruments of the national ICT survey.

11
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2. A study on the appropriate framework to achieve universal access to affordable ICT
services. This includes an analysis of the existing and future ICT situation in Kenya:

a. Current demand for ICT services as well as a forecast of future demand levels.

b. Levels of utilization of ICT in other sectors (non-direct consumption) based on data
from the National ICT survey.

c. Current access gaps (market efficiency and access) for telephony, Internet, postal
and courier services and broadband.

d. Current and future situations in Kenya with regard to availability and affordability of
ICT services.

3. ldentification of high cost areas that may require support via a universal
access/services fund, including detailed investment and operating costs on the basis of
the appropriate type of infrastructure and service. This identification should also specify
where and on what conditions should additional support be considered.

a. Assessment of options/methods to provide the additional support for the selected
high cost areas, describing specific actions to be undertaken and the necessary
resources/subsidies to promote private sector investment.

b. Feasibility, appropriateness and effectiveness of demand-side subsidies.

c. Feasibility, appropriateness and effectiveness of the supply-side support methods.

4. Assessment of the institutional and legal framework in Kenya with regard to the
feasibility of the proposed strategy for universal ICT access and service.

5. Development of implementation/action plan to achieve universal access and services

6. Presentation of recommendations/implementation plan on the use of the USF in
extending the geographic reach and utilization of the existing publicly funded national
optic fibre backbone.

7. Quantitative estimation of the investment subsidies necessary to induce private sector
operations (telephony, Internet, postal and courier services and broadband) in high cost

areas.

12
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II. ICT SITUATION IN KENYA

The objective of this section is to establish the starting point of the USF by identifying the
current use of ICT services in Kenya and the perspectives of ICT services in long term. In
this regard this section will focus on the following tasks: 1) review of ICT vision in Kenya;
2) review of the development of ICT Sector in Kenya; 3) analysis of the Census 2009

regarding ICT usage; 4) review of the postal market; 5) review of UA projects in Kenya.
II.1. ICT Vision in Kenya

Universal access to ICTs has been identified by the government as a major objective of
the Vision 2030 efforts.' It is expected that greater access to ICTs will contribute to
economic growth by reducing transaction costs and increasing businesses efficiency,
especially in the case of small service firms in rural areas; in addition, ICTs should
contribute to improve educational standards and access to information as well as

accountability on the part of government officials.?

The Vision 2030 document is a strategic plan developed by the government of Kenya in
order to make Kenya a fimiddle income country pro
citizensbythey e ar  2Th&man was developed in 2007 and made official in 2008 with
the express goal of making Kenya one of the top three investment destinations in the
African continent, a peaceful society ridden of ethnic and political conflict and a politically-

stable nation where government is held accountable.*

As Figure N° 01 shows, Vision 2030 is organized around three guiding principles: an
economic pillar, which seeks to foster economic growth at 10% per year and make Kenya
a middle-income country; a social pillar which seeks to create an equitable society and to
protect the environment; and a political pillar, which is oriented at increasing democratic
accountability.® This Vision is to be implemented in five-year plans starting with 2008-2013,
each of which comprises a serious of projects and key milestones to be achieved by

different government agencies.

! Kenya Vision 2030. Kenya Ministry of State Planning, National Development and Vision 2030. 2003.
International Telecommunications Union (ITV). ICT Regulation Toolkit (website).

http://www.ictregulationtoolkit.org

3 Kenya Vision 2030. Kenya Ministry of State Planning, National Development and Vision 2030. 2003.

‘cck Strategic Plan, 2008-2013. Communications Commission of Kenya (CCK). 2008.

> Kenya Vision 2030. Kenya Ministry of State Planning, National Development and Vision 2030. 2003.

13
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FIGURE N° 01: KENYA VISION 2030 i GUIDING PRINCIPLES

Overarching vision
A globally competitive and

prosperous nation with a high

quality of life by 2030

Strategy Ecor_mm_ic _ Social _ _Political
To maintain a A just and cohesive An issue-based,
sustained society enjoying people-centered,
economic growth of equitable social result-oriented, and
Plans and 10% p.a. over the development in a accountable

next 25 years clean and secure democratic political

implementation :
environment

Source: Kenya Vision 20307 Abridged version

Vision 2030 stresses access to ICTs based on its potential to increase productivity
and raise the competitiveness of local businesses in a knowledge-based economy.
From a distributional and generational standpoint, the government plan also considers that
greater access to ICTs can equalize opportunities and thus help reduce income inequality
by supplementing and/or substituting certain forms of job training.® At the same time, the
spread of ICTs can also help the youth attain greater interest in science and/or public
affairs, therefore reducing their proclivity towards theft, gang membership and other forms
of crime. It is also stressed that ICTs can help reduce the level of crime.

The economic impact of ICTs, according to Vision 2030, is to be centred at the
emerging Business Process Outsourcing (BPO) sector, which is an emergent sector in
the country.” While the BPO sector involved only 0.01% of the Kenyan economy by 2008,
it is a rapid-growing area of the global economy, generating almost KES 700 billion in
2008. The Kenyan development strategy has thus identified BPO as niche in which Kenya
can take advantage of its geographical position and its status as the trade hub of the
region as well as it competitive production costs. On this respect, ICTs become

fundamental in the effort to attract greater Greenfield investment.

®cck Strategic Plan, 2008-2013. Communications Commission of Kenya (CCK). 2008.
! Kenya Vision 2030. Kenya Ministry of State Planning, National Development and Vision 2030. 2003.

14
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FIGURE N° 02: GROWTH IN THE GLOBAL BPO SECTOR, 2005-2008
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Source: Kenya Vision 2030

BPO is gaining momentum in the global economy and is a massing a greater portion of the

global volume of trade: more and more companies are outsourcing production processes

through vertical and horizontal integration, reducing operational costs. The global offshore

market, though hindered by the global economic crisis, has grown more than five times

since 2005. Local onshore outsourcing by multinational company subsidiaries (captive

firms) in Kenya does not exist yet, for multinational companies operate through

subsidiaries rather than directly in the country; however, there is potential for reverting this

as Kenya becomes more open (see Figure N° 03) and greater FDI flows into the country.®

8 Kenya Vision 2030. Kenya Ministry of State Planning, National Development and Vision 2030. 2003.

Alan Heston, Robert Summers and Bettina Aten, Penn World Table Version 7.0, Center for

Comparisons of Production, Income and Prices at the University of Pennsylvania, May 2011.

International
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FIGURE N° 03: KENYA OPENNESS INDEX, 2001-2009

80.00
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Source: Penn World Tables
Prepared by: APOYO Consultoria

In the services area, ICT outsourcing has become one of the leading forms of BPO, with
India and the Philippines becoming major players in the sector. Kenya's Vision 2030 sets
itself to emulate these countries and to supplement its comparatively smaller talent pool
with greater ICT coverage and infrastructure. The expectation is that, as the share of
services as a percentage of global GDP continues to grow, there will be a shortage of
labour in the ICT-related BPO, thus creating the opportunity for Kenya to assert itself in

this area of the global economy.’

ICT is also identified in Vision 2030 as a way to halt crime by expanding coverage and
installing more sophisticated ICT systems and monitoring techniques in security and police
installations. This infrastructure investment, together with the enhanced economic
opportunities created for the youth, is expected to have a considerable impact on crime

rates.

In summary, ICT penetration in Kenya is seen as having two central goals according
to Vision 2030: To promote the growth of the BPO sector and hence contribute to
economic growth and to reduce crime, thereby increasing the quality of life in the
country’. In order to achieve them, the plan sets the government to achieve universal

coverage and that, by 2030, fino area of the coun

jOKenya Vision 2030. Kenya Ministry of State Planning, National Development and Vision 2030. 2003.
Ibid

16
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[I.2. Development of the ICT Sector in Kenya

One of the key factors in the development and expansion of ICTs has been the
liberalization of the market that started in 1999." The process started with the splintering
of the national public operator, the Kenya Post and Telecommunications Corporation, into
three different units: The Postal Corporation of Kenya, Telkom Kenya Ltd. (later privatized)
and the Communications Commission of Kenya (CCK), which took on the role of
regulator.” This shift involved an important reorganization of the public ICT policy from
emphasis being put on scale economies achieved through government monopolies to
competition and the use of Private-Public Associations (PPAS) to increase the reach of
existing ICTs.

In 2004, the monopoly of Telkom Kenya Ltd. came to an end with the entrance of new
private mobile operators, although it remained the sole fixed network operator in the
country®®. In 2007, almost half of the shares of its mobile filial, Safaricom, were sold to
Vodafone (the largest mobile operator in the world) becoming the largest private operator
in the country.* The other two mobile operators, Celtel Kenya and Econet Wireless Kenya,
started in 2000 and 2004, respectively.

In the case of Internet, market liberalization was not as much of a factor as the
development of appropriate infrastructure. While internet access in the country can be date
back to the early 1990s, it was by 1998 when the Kenya Posts and Telecommunications
Corporation decided to launch an Internet access backbone, increasing the rate at which
Internet Service Providers (ISPs) entered the Kenyan market."®> When the market was
liberalized in 1999, however, all the informal ISPs were granted a license, and Telkom
Kenya, the newly privatized fixed-phone operator, applied for one as well. Today, there are

more than 50 ISPs in Kenya.

In addition to the liberalization of the telecommunications market, the economic
environment in Kenya has also been very favourable for the expansion and penetration of

ICTs. Between 2000 and 2009, Kenyan Real Gross Domestic Product (GDP) per capita

" cek Strategic Plan, 2008-2013. Communications Commission of Kenya (CCK). 2008.
12 Telkom Kenya Ltd. (website). www.telkom.ke.co.
Communications Commission of Kenya (CCK) (website). www.cck.gob.ke .
13 Up today it legally remains as a public company under the State Corporations Act of Kenya since the
94overnment still owns enough shares to have a controlling stake at the company
Private mobile operator Safaricom (website). http://www.safaricom.co.ke/ .
!5 Telkom Kenya Ltd. (website). www.telkom.ke.co
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increased in almost 40%, experiencing growth every year except for 2008, when the

international financial crisis took place™.

FIGURE N° 04: KENYAN PER CAPITA GDP, 2001 i 2009
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Figure N° 04 describes in detail the performance of the Kenyan economy over the last
decade, with growth picking up after 2004 and suddenly coming to a stop in 2008. As of
2009, per capita GDP in Kenya, purchasing-power parity (PPP) converted, stands at I1$
1,403. This has led to greater demand for goods and services and even greater foreign
investment in the country. Before reforms, interest from investors in Kenya was intrinsically
connected to its position as the trade hub of North-eastern Africa, today Kenya is receiving
greater Greenfield investment (investment oriented in building infrastructure) than its
neighbours and in 2008 it was the country with the highest growth in Greenfield foreign

direct investment around the world.*’

Given this positive environment, penetration of ICTs has increased significantly over the
past ten years. The potential for growth, however, is even greater, as almost two thirds of

the Kenyan economy corresponds to the services sector, where the use of ICTs is

'8 Alan Heston, Robert Summers and Bettina Aten, Penn World Table Version 7.0, Center for International
Comparisons of Production, Income and Prices at the University of Pennsylvania, May 2011.
" US Department of State. (website) CIA World Factbook. https://www.cia.gov/library/publications the-world-
factbook/

Telecommunications Service Providers of Kenya (TESPOK) (website). http://www.tespok.co.ke/
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intensive (the other two main sectors, industry and agriculture, are both below 20%).'®
Nonetheless, almost 80% of Kenyans live in rural areas, a fact that makes it difficult for

them to access ICTs in an effective manner.

The improved economic conditions and the greater efficiency attained by the market have
improved the ICT outlook in Kenya, albeit there are still important challenges to face. A
direct result of more private operators entering the mobile market is that penetration
of this service has well surpassed that of fixed-line telephony.” As of 2011, Kenya
has 380 748 fixed telephone lines (fixed lines plus fixed wireless). The case of mobile
services, on the other hand, could not be more different, with more than 25 million of
subscribers, that is, a penetration rate of almost 65%.

Yet the greatest challenge continues to be the Internet and especially broadband.
The number of internet/data subscriptions reached 4.7 million at the end of the second
quarter of 2011 (around 10 million of users). The mobile data/internet subscriptions
through GPRS/EDGE and 3G dominate internet subscriptions and account for 99% of the
total subscriptions which is a result of the positive outcome on mobile penetration. Still
broadband subscriptions (greater or equal to 256 Kbps) only reach 84 726 which

leaves space to grow

The challenges posed by the Internet also have to do with the rate of utilization®. If ICT
expansion is to bolster competitiveness, this number will need to rise and reach a
significant percentage of the labour force. Making Kenya one of the top three
investment countries in the continent, as envisioned in Vision 2030, requires that a
greater part of the population has access to the Internet and especially broadband.
Compared to other peer countries in Africa, Kenya is one of the leading countries on ICT

services but still can improve on mobile, internet and broadband services.

Bus Department of State. (website) CIA World Factbook. https://www.cia.gov/library/publications the-world-
factbook/
23 CCK Strategic Plan, 2008-2013. Communications Commission of Kenya (CCK). 2008.

Ibid.
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TABLE N° 01: ICT ACCESS & PENETRATION FOR SELECTED AFRICAN COUNTRIES 2010

ICT Kenya Nigeria  South Africa Tanzania Uganda

GDP per capita, PPP (current

international $) 1,552 1,573 2,203 10,278 1,362 1,217
Mobile cellular subscriptions per

100 inhabitants 71.49 61.63 55.10 100.48 46.80 38.38
Internet users per 100

T 8.55 20.98 28.43 12.30 11.00 12.50
Fixed broadband subscriptions

per 100 inhabitants 0.21 0.01 0.06 1.48 0.01 0.06

Source: ITU & WB
Prepared by: APOYO Consultoria

As shown above, the ICT sector has made great advances since its liberalization in 1999
and it is making inroads to become one of the leading ICT industries in Africa, both in
terms of coverage and innovation. Despite the advances made, however, there is still a
wide gap to be covered in Kenya with respect to universal access in voice and data

services.

[1.3. Use of ICT Services in Kenya

Access to voice services (mobile phones) is relatively high in Kenya. Following the results
of the 2009 Census more than 50% of the population of Kenya has used mobiles phones
during the last month. However, big differences are found between the levels of use of
voice services between counties. We observe that counties such as Nairobi, Kiambu and
Nyeri have usage levels close to 70% while counties such as Turkana and Wajir have
usage levels below 10%. Map N° 01 allow us to see how the use of voice services is
mainly concentrated in the eastern, centre and southern areas of Kenya while there is still

low levels of use in the northern and western parts of Kenya.

The analysis at the sublocation level (Map N° 02), let us find usage differences also within
counties. Example of these are Lamu and Kitui counties where use of voice services is on
average between 40% and 50% but we find sublocations with less than 20% of level of
use. On the contrary, we also find counties with low levels of use but with sublocations

with high levels of use; example these are Marsabit and Isiolo counties.

In summary, even though the use of voice services in Kenya is relatively high, we find big
differences in the use of voice services between counties and sublocations. These
differences call for the use of universal access funds in order to allow the same level of

use (and access) to voice services in all counties and sublocations of Kenya.
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MAP N° 01: PERCENTAGE OF THE POPULATION THAT USED A MOBILE TELEPHONE
BY COUNTY
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Source: Census 2009

MAP N°02: PERCENTAGE OF THE POPULATION THAT USED A MOBILE TELEPHONE,
BY SUBLOCATION
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TABLE 02: MOBILE AND INTERNET USAGE LEVEL, BY COUNTY

Percentage of the population using the service

Mobile Internet
(during last month) (at least once a month)
Baringo 32.0 2.5
Bomet 45.3 2.6
Bungoma 34.2 2.8
Busia 36.3 2.6
Elgeyo-Marakwet 40.2 2.5
Embu 54.6 4.4
Garissa 18.9 2.3
Homa Bay 45.7 3.0
Isiolo 33.0 3.6
Kajiado 52.7 9.7
Kakamega 47.1 2.9
Kericho 45.4 3.9
Kiambu 67.3 10.8
Kilifi 39.8 3.7
Kirinyaga 60.8 3.4
Kisii 49.2 3.1
Kisumu 54.2 6.6
Kitui 41.5 2.0
Kwale 38.9 2.7
Laikipia 50.6 4.6
Lamu 50.0 2.9
Machakos 53.8 4.2
Makueni 54.0 2.1
Mandera 15.4 1.2
Marsabit 18.3 1.6
Meru 47.3 3.4
Migori 42.2 3.1
Mombasa 60.0 13.0
Murang'a 47.1 2.7
Nairobi 70.4 20.6
Nakuru 55.9 6.4
Nandi 44.9 3.0
Narok 37.6 2.2
Nyamira 53.0 2.5
Nyandarua 55.4 2.7
Nyeri 66.8 6.1
Samburu 20.0 1.9
Siaya 47.6 2.6
Taita Taveta 51.4 3.9
Tana River 23.8 2.4
Tharaka 46.9 2.9
Trans Nzoia 45.4 3.1
Turkana 7.7 1.6
Uasin Gishu 56.5 8.0
Vihiga 43.5 2.3
Wajir 9.0 1.5
West Pokot 15.8 1.5
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Source: Census 2009

Compared to voice services, access to data services (Internet) is relatively low in Kenya.
Following the results of the 2009 Census only 5% of the population of Kenya has used
Internet during the last month and only 03 counties (Nairobi, Mombasa and Kiambu) have
usage levels higher than 10%. Most counties have usage level below 3%. We observe that
Mandera, Wajir and West Pokot have the lowest levels of use within Kenya. Map N° 03

allows us to see how the use of data services is concentrated in a few counties.

The analysis at the sublocation level (Map N° 04), let us see that there are also a few
sublocations outside Nairobi, Mombasa and Kiambu that have usage levels higher than
average. Example of these can be found in Taita Taveta, Meru, Nakuru, Usaing Gishu and
Makueni counties. However, these cases are rare and generally we see that most

sublocations within Kenya have very low level of use of data services.

In summary, data services are still rarely used in Kenya besides a few exceptions. This
very low use of data services (mainly due to a low level of access) calls for the use of

universal access funds in order to expand the service all over Kenya.

MAP N° 03: PERCENTAGE OF THE POPULATION THAT USE INTERNET ONCE A MONTH, BY
COUNTY
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Source: Census 2009
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MAP N° 04: PERCENTAGE OF THE POPULATION THAT USE INTERNET ONCE A MONTH, BY
SUBLOCATION
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From the 2009 Census it is also possible to analyze the main places for accessing internet
in Kenya. We find that the main places to access internet in Kenya are cybercafés followed
by work places, own houses and mobile phones. However, we find that the main place of
access differs by county and sublocation. In this regard, we find that cybercafés are the
main place to access internet in central counties while mobile phones and
telecommunication centres (community centres and educational centres) are the main

place to access internet in western and northern counties.

When analyzing access by sublocation we find that cybercafés are mainly used in
sublocations close to Nairobi, Mombasa and in eastern counties, but are hardly used
outside these counties. Mobile phones and telecommunication centres are also mainly
used in Nairobi, Mombasa and in eastern counties, but in contrast to cybercafés they are
also used in sublocations in the northern, eastern and southern counties. It appears that in
areas with low access to internet mobile phones and telecommunication centres are the

main place to access internet.

In summary, although the main place to access internet in Kenya is at cybercafés,
cybercafés are mainly used in more developed counties (Nairobi, Mombasa and in eastern
counties). In less developed counties (northern, eastern and southern counties) mobile

phones and telecommunication centres are the main option to access internet. Between
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these two alternatives, mobile phones appear to be a more affordable alternative to access
internet due to the lower costs of the equipments and lower operational costs (lower

electricity consumption and do not require administrative personnel or maintenance).

MAP N° 05: MAIN PLACE TO ACCESS INTERNET BY COUNTY 1/
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Source: Census 2009

MAP N° 06: POPULATION THAT USED INTERNET AT A CYBERCAFE, BY SUBLOCATION
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MAP N° 07: POPULATION THAT USED INTERNET AT A CENTRE, BY SUBLOCATION 1/
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Source: Census 2009

MAP N° 08: POPULATION THAT USED INTERNET BY MOBILE TELEPHONE, BY
SUBLOCATION

02040 80 120 160
CC—— ometers

Legend

I Lessthan 50
[ 50to 150
150to 300
[ 300t0 500
B vore than 500
No information (population=0)

Source: Census 2009

26



Study on ICT Access Gaps in:KkengbReport

TABLE N° 03: MAIN PLACE TO ACCESS INTERNET, BY COUNTY 1/
(% of total population)

Oown Friends Office Cyber  Community Educational Mobile Does not Not
County Other .
house house workplace cafe centre centre phones know responding

Baringo 0.26 0.09 0.26 0.64 0.19 0.21 0.62 0.00 0.39 97.33
Bomet 0.25 0.14 0.33 0.44 0.16 0.32 0.67 0.01 0.47 97.23
Bungoma 0.61 0.12 0.22 0.61 0.20 0.16 0.47 0.01 0.49 97.11
Busia 0.41 0.11 0.28 0.58 0.18 0.22 0.38 0.01 0.56 97.30
Elgeyo-Marakwet 0.13 0.06 0.20 0.58 0.15 0.41 0.72 0.01 0.41 97.33
Embu 0.65 0.10 0.63 0.96 0.19 0.38 1.11 0.09 0.52 95.36
Garissa 0.23 0.15 0.22 0.30 0.29 0.08 0.54 0.01 0.55 97.63
Homa Bay 0.50 0.19 0.26 0.65 0.23 0.26 0.56 0.01 0.50 96.85
Isiolo 0.33 0.07 0.46 0.89 0.19 0.32 1.09 0.01 0.39 96.24
Kajiado 1.99 0.19 2.14 2.81 0.23 0.73 1.34 0.01 0.51 90.04
Kakamega 0.35 0.11 0.35 0.79 0.21 0.26 0.44 0.01 0.50 96.99
Kericho 0.35 0.09 0.60 0.99 0.18 0.54 0.89 0.01 0.46 95.89
Kiambu 1.76 0.15 2.30 3.67 0.17 0.96 1.55 0.02 0.50 88.93
Kilifi 0.76 0.17 0.47 0.84 0.19 0.20 0.62 0.01 0.52 96.22
Kirinyaga 0.34 0.07 0.44 0.92 0.15 0.56 0.73 0.01 0.41 96.37
Kisii 0.44 0.13 0.27 0.89 0.19 0.31 0.45 0.02 0.51 96.80
Kisumu 1.14 0.23 1.11 2.20 0.21 0.57 0.90 0.01 0.47 93.15
Kitui 0.35 0.11 0.19 0.29 0.13 0.23 0.39 0.01 0.42 97.88
Kwale 0.60 0.13 0.27 0.57 0.17 0.10 0.46 0.00 0.43 97.27
Laikipia 0.56 0.09 0.62 1.47 0.22 0.34 1.06 0.01 0.48 95.15
Lamu 0.27 0.09 0.37 0.48 0.17 0.29 0.88 0.00 0.46 96.99
Machakos 0.63 0.13 0.78 1.01 0.13 0.47 0.74 0.01 0.43 95.67
Makueni 0.25 0.08 0.20 0.34 0.10 0.29 0.52 0.00 0.39 97.81
Mandera 0.11 0.08 0.04 0.04 0.30 0.04 0.24 0.00 0.42 98.73
Marsabit 0.14 0.08 0.16 0.24 0.21 0.06 0.32 0.00 0.41 98.38
Meru 0.32 0.12 0.34 0.56 0.18 0.35 1.06 0.01 0.58 96.47
Migori 0.47 0.19 0.32 0.63 0.21 0.26 0.63 0.02 0.53 96.76
Mombasa 2.83 0.29 2.81 3.56 0.20 0.94 2.16 0.04 0.60 86.57
Murang'a 0.27 0.06 0.33 0.68 0.14 0.31 0.62 0.00 0.41 97.19
Nairobi 4.68 0.32 5.09 6.05 0.22 1.51 2.55 0.04 0.70 78.84
Nakuru 0.97 0.12 0.92 2.12 0.18 0.59 1.33 0.01 0.45 93.32
Nandi 0.26 0.07 0.29 0.74 0.15 0.42 0.77 0.01 0.45 96.83
Narok 0.35 0.11 0.21 0.33 0.17 0.14 0.52 0.01 0.47 97.69
Nyamira 0.34 0.10 0.20 0.65 0.19 0.31 0.43 0.01 0.46 97.31
Nyandarua 0.23 0.05 0.25 0.64 0.17 0.36 0.64 0.00 0.46 97.20
Nyeri 0.61 0.09 0.84 2.00 0.16 0.82 1.42 0.02 0.47 93.57
Samburu 0.17 0.11 0.21 0.22 0.24 0.16 0.49 0.00 0.42 97.98
Siaya 0.37 0.13 0.30 0.60 0.21 0.23 0.46 0.01 0.44 97.25
Taita Taveta 0.48 0.12 0.57 1.11 0.11 0.31 0.96 0.01 0.52 95.82
Tana River 0.77 0.32 0.11 0.14 0.22 0.04 0.35 0.01 0.45 97.59
Tharaka 0.33 0.09 0.32 0.51 0.16 0.48 0.70 0.01 0.48 96.92
Trans Nzoia 0.35 0.09 0.33 0.91 0.22 0.23 0.68 0.01 0.45 96.73
Turkana 0.24 0.16 0.13 0.14 0.25 0.08 0.16 0.02 0.51 98.32
Uasin Gishu 1.11 0.14 1.04 2.75 0.22 0.67 1.76 0.03 0.56 91.72
Vihiga 0.30 0.10 0.22 0.52 0.24 0.20 0.37 0.01 0.49 97.55
Wajir 0.11 0.07 0.05 0.10 0.31 0.06 0.28 0.00 0.50 98.51
West Pokot 0.25 0.14 0.08 0.19 0.16 0.08 0.22 0.01 0.47 98.41

1/ Values highlighted correspond to the maximum percentage among these categories: own
house, friendos house, of fice workplace, communi ty
phones and others.

Source: Census 2009

II.4. The Postal Market in Kenya

The postal market in Kenya is structured similarly to that in most developing countries, that
is, with current volumes concentrated in basic letter and parcel service and with future

growth concentrated in parcel and courier mail.
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FIGURE N° 05: TYPICAL POSTAL MARKET CONFIGURATION
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While the per capita mail volumes for basic letter-mail of 2.4 pieces per person per year is
hi gher than the average for other coustilttis
not sufficient level to fund a nationwide postal network, and therefore, the public operator
the Postal Corporation of Kenya (PCK) is granted a reserved area to offset the losses it
incurs through meeting universal service obligations. The basic cause of such low volumes
is the relatively low level of mail generating activities such as financial services,
advertising, and utilities, rather than a lack of supply of postal services or digital
substitution.?* Therefore, it is unlikely that increasing the supply of postal services
would significantly increase usage rates. However, it should also be noted that the high
number of licensed private operators (116) does indicate that there is profitability in high-

value market niches such as parcels and courier mail.

Mail generating industries

L In the future digitally-based products such as M-PESA will decrease postal volumes and agency bill paying
traffic.
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Most mail in Kenya is generated by businesses and government organizations, including
schools; in fact, PCK estimates that only 30% of its mail is generated by individual mailers
and private operators estimate this number at 5-10%. Therefore, in estimating demand
and the relative priority of closing access gaps in different locales, one important criteria
will be the presence of business activity, services (primarily utilities), and government
institutions. To establish postal offices in population centres that lack these activities
might extend access, but it will not significantly increase usage or postal volumes.

Market supply

The supply of postal services in Kenya can be characterized as follows:

FIGURE N° 06: SUPPLY OF POSTAL SERVICES IN KENYA
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As of April, 2011, there were 116 licensed private operators and probably several times
this number of informal (unlicensed operators) including transportation services that carry
letters and parcels along with their passengers and freight. The number of private
operators nearly doubled from 74 to 148 during from 2003-2008 and the level of private
sector investment in the postal sector has been significant since the market was partially
liberalized in 1998. Private postal operators are differentiated from PCK operator primarily
in terms of the wider range of products (many postal-related such as printing enveloping)
and Nnadbdedo services (such as trace and

process is based on their areas of coverage.?” Private operators also deliver to residences

and businesses while PCK delivers only to post office boxes and over the counter.

Only PCK mail is allowed to place mail in post office boxes and therefore, it is the only

means for customers to utilize basic mail services. They can receive mail from private

22 One of the regulatory initiatives suggested at the end of this section is to review the current licensing
categories to see if they could better reflect the business configuration (including product offerings) of private
operators.
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operators, but only at a higher price (a minimum of five times the price charged by PCK).
The courier segment of the postal market has been growing faster than the basic letter
segment and the ratio between the two in terms of revenue was estimated at 43:57 in
2007.% The market share of informal operators is unknown although some private licensed
operators estimate it as high as 50%. It should also be noted that some private operator
networks (e.g., GS4), have networks that overlap those of the public operator, even if they
have a much smaller number of offices. This is the result of mail distribution patterns
basically being dependent on the existing transportation infrastructure and must be
taken into account when defining where access gaps exist and the possible means for

eliminating them.

Position of the Designated Operator

The Post al Corporation of Kenya is the operator
obligation defined by the Government. It offers the full range of basic universal services
and a range of financial services (funds transfers, bill payments, and money orders),
courier services, and some premium products. During the ICT Survey, when asked what
other services PCK should provide, respondents most frequently cited home delivery and

money transfer services.

Despite generally declining mail vol umes over
revenue has increased every year except 2009 when it decreased by 16%. PCK still

managed to maintain profitability in 2009 by reducing the overall number of offices and by

maximizing profits from products such as utility bill payments (water and electricity). PCK

has a network of approximately 500 offices that it manages (departmental post offices) and

198 offices run by private individuals under contract (sub-post offices) Located in shops,

train stations, and other sites. All 500 departmental offices offer agency (bill payment)

services, but only 380 of these offices are automated (patof PCK&6s | T backbone)
offer advanced services such as funds transfers. PCK is moving to automate more offices

in the future. Sub-post offices only offer basic postal services including postal money

orders in some offices.

Definition of the universal service obligation

% Recent Developments in the Postal and Courier Market in Kenya; SBO Research, Nairobi, 2008.
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The universal service obligation in the postal sector is typically defined in terms of: objects
and weights included within the definition, the standards of service set for those objects,
and the level of accessibility (coverage) to be provided. Frequently, these definitions make
reference to Article 12 of the Universal Postal Convention which defines the following as

universal service products:

FIGURE N° 07: DEFINITION OF UNIVERSAL SERVICE OBLIGATION

Letters and post cards up to 2 kg

Printed matter up to 2 kg

Small packets up to 2 kg

Literature for the blind up to 7 kg

Parcels up to 20 kg

Other servicedkegistration for letter post items

=A =4 4 4 A

Source: Universal Postal Convention

II.5. Universal Access Projects in Kenya

Even though the ICT sector has become more dynamic after its liberalization due to
increased competition, higher investment and better quality of service, there are still areas
in Kenya that do not have ICT services. As a consequence, unprofitable areas i some
urban and, especially, rural- remain un-served or under-served. To address this issue, the
KCA of 2009 discusses the establishment of a USF, administered by the CCK, in order to
minimize the ICT access gaps. The USF is financed by levies on licensees, appropriations
from the government, grants and donations, which usually come from associations with

operators and NGOs.

The importance of Universal Service projects was highlighted in a CCK report in 2006%*. In
it, a baseline survey showed the high cost, especially in rural areas, of accessing ICT
services mainly because of high transaction costs. At that time in rural areas, the
average distance to the nearest postal outlet was ten kilometres; almost 40% of

households did not have access to a P.O. Box; and over 99% and 46% did not have

% Waema, Timothy (2004), Final report: universal access strategic plan and implementation guidelines, CCK
and IDRC.
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access to a fixed and mobile phone, respectively. Furthermore, on average, people

travelled 22 kilometres to the nearest ISP facility.

The Commission has implemented six pilot projects in different areas of the country
and in different types of institutions (from schools to community centres and health
institutions). Its main achievements are the establishment of 16 school-based ICT
centres, four community centres, eight centres for persons with disabilities, digitization of

secondary education curriculum, and computerization of health centres.
School-based ICT centres

The CCK supported the installation of 16 school-based ICT centres, two in each of the
eight provinces of the country. The project consisted on supplying each school with a
server, four computers, and a printer, as well as maintenance and internet connectivity, for

one year starting in May of 2007.

The main objectives of this project are increasing ICT infrastructure and enhancing ICT
skill development. In these projects, the schools take a leadership role. In order to train
and build capacity among students, they have to have an ICT academic subject. In

addition, the schools may use the facilities for administrative purposes.
Community ICT access points/telecentres

The community centres are communal ICT access points that aim to reduce the per-capita
cost of using ICT services, by minimizing the cost of the equipment and payments for
services. The main objective of this initiative is to encourage organized social groups to
incorporate ICT services in their daily activities, in order to improve their socio-economic

performance.

The CCK implemented four community centres in Chwele (Bungoma West District),
Mutomo (Mutomo District), Eldama Ravine (Koibatek District) and Kitundu (Makueni
District). Each community centre received a server, two computers, a printer and Internet
connectivity for, at least, one year. Services provided by the centres include computer

services, data (internet and email), ICT training, typing and printing services.

The Community ICT Access Points involve two organizations besides the CCK:
Community Based Organizations (CBO) and NGOs. The CCK identified locations with no
services and contacted CBOs directly to find if they were interested in participating. The

CCK, then, arranges a maintenance agreement with the supplier and involves operators in
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the project so that connectivity may be given for free for a year. After that, the CBOs sign
commercial agreements with the operators. Sustainability of these projects depends on the
CBOs and NGOs and their capacity to find additional support.

ICT for people with disabilities (PWDs)

ICT challenges for PWDs are different from those for the general population. That is why

the CCK initiated pilot projects to increase the provision of ICT solutions for PWDs.

Some of the projects for PWDs are: school-based ICT centres, advocacy on ICT for PWDs
and creation of a National Web Portal for PWD. So far, the CCK has established eight ICT
centres in learning institutions for PWD equipped with requisite hardware and software. .

Digitalization of secondary education curriculum

In order to complement the development of ICT services in all areas, the CCK helped the
Kenya Institute of Education (KIE) to digitize the Kenya Certificate of Secondary Education
(KCSE) curriculum. The objective of this project was to enhance e-learning, as well as

incentivise both students and teachers to access ICT services.

As a result, the KIE digitalized 11 subjects for the Form1 KCSE curriculum. These digitized
subjects were piloted in 20 schools. The CCK donated hardware, software and provided
capacity building training to 16 of them and spent around US$ 200,000.

Computerization of health centres

This initiative was made with a partnership between the Provincial Medical Office of
Nairobi (PMO) idependent on the Ministry of Health-, the operator Telkom Kenya,

Axesstel, and the Research Triangl e Il nstitute

AWi sesl eReach Allianceo0o of South Africa.

software in the health centres.

The objective of the project was to promote efficiency in health information reporting
between health facilities in order to improve overall services, especially efficient
i nformation and medicine management. The
on the Logistics Management Unit (LMU). The activities consisted of implementing
wireless connectivity in order to solve the antiquated manual process of reporting and
ordering the supply of antiretroviral (ARV) for HIV positive patients in 16 clinics in the

Nairobi province.
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This project i1s important b eUnmarsal dccess Strategic al i gned
Plan since it identified special care for vulnerable groups; in this case, focusing on HIV

infected people.
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llI.  IDENTIFICATION OF ICT GAPS

ICT gaps are defined as the areas of Kenya where currently there is not access to ICT
services (voice, internet and postal services).These areas may have either high costs of
access (e.g. no access to roads or no electricity) or low demand (e.g. low population). The
objective of this section is to determine the areas where currently there is no access to ICT
services and characterize them. In this regard this section will focus on the following tasks:
1) define the access gap methodology for voice and data services; 2) characterize the
voice and data gap; 3) define the postal service gap; 4) characterize the postal service

gap.

llI.1. Access Gaps Methodology for Voice and Data

In this section we describe the four steps to estimate market and access gaps in voice and
data services. These four steps are the same for both types of services, therefore for

illustrative purposes the description will focus on voice services only.

MAP N°09: BASE STATIONS BY OPERATOR
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The first step to determine the coverage of voice and data services (256 kbps or more) is

to map the mobile base stations of all operators and their frequency. For data services, the
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land coverage is determined considering the location of all the mobile base stations with
Third Generation (3G) capabilities®™. Map N° 09 presents the location of the base stations
of each operator (from here and onwards, for illustrative purposes the figures will zoom the

Western Province).

The second step is to determine the coverage in terms of distance from each base station.
To determine the coverage of each base station we assume the coverage presented in the

next table.

TABLE N° 04: GEOGRAPHICAL COVERAGE OF BASE STATIONS ACCORDING TO
OPERATING FREQUENCY

Voice services Data services
Frequency Urban Rural Urban Rural
900 / 850 MHz 6km 10km 4km 6km
1,800 MHz 1km 4km 1km 3km
2,100 MHz - - 1km 2km

Source: APOYO Consultoria

MAP N° 10: COVERAGE AREAS FOR VOICE SERVICES, BY OPERATOR

(i) For one operator (ii) For all operatorsinthe area
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Coverage areas are determined starting from a base station and drawing a circle of radius
equal to the linear coverage of each station. Section (i) of Map N° 10 shows the coverage

area of one operator; as it can be seen, the coverage area starts in the blue dots. From

“Eyven though information on exchanges has been provided to APOYO Consultoria; that information does not
include data on ADSL capabilities.
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these dots circles of 10 kilometres radius (expected coverage for voice services in rural
areas when the terrain if flat) are drawn to display the service coverage. Section (ii) of Map
N° 10 shows the coverage areas of all operators in the portion of the Western Province.

After determining the coverage area of all base stations, the third step is to identify the
towns? that are within and outside this coverage area using the contour information.
Section (i) of Map N° 11 shows again the coverage area of each operator while section (ii)
presents the location of towns that are in the area under analysis. The towns in blue are
those that are within the coverage of any operator. The towns in red are those that are

outside the coverage areas.

MAP N°11: COVERAGE AREAS FOR VOICE SERVICES AND LOCATION OF TOWNS
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Finally, the fourth step to determine the access gaps in voice and data services consists of
listing the characteristics (population, access to roads and access to electricity) of all

towns without coverage.

% For the analysis it was necessary to define a town in each sublocation of Kenya. To define towns different
alternatives were followed: the first alternative was to use the coordinates of Major Towns, Council Towns, and
Other Towns; the second alternative was to use the coordinates of switching centres; finally, if none of the
previous alternatives allowed us to define a town within a sublocation the middle point was used a town.
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[l1.2. Characterizing the Voice and Data Gap

The following map shows the voice and data access gaps of Kenya. As we can see, voice
services have not achieved universal access yet. Nevertheless, almost all western and
south-western area is fully covered with voice services. Coastal areas in the southeast are
also covered with voice services. On the contrary, the north-western, north and east areas
have vast areas without voice services. Specifically, counties like Marsabit, Wajir,

Mandera, Garissa, Isiolo, Tana River and Samburu have large access gaps.

MAP N°12: SERVICE ACCESS GAPS, BY SUBLOCATION

02040 80 120 160
Kilometers

Service Access Gaps

No Service
I voice Service
I Voice and Data Service
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The gap for data services is much larger than the voice gap since data services are less
widespread than voice services. Data services are limited to a few areas, principally
around the main cities like Nairobi and Mombasa. The higher data gaps are due to the
recent development of 3G data services.
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TABLE N°05: SUMARY OF VOICE AND DATA GAP

Variable Voice Gap Data Gap
Total % Total %
Sublocations 1,119 16% 6,256 88%
Population (2011) | 4,480,137 11% 29,483,790 72%
Area (SgKm) 385,651 66% 562,872 97%

Source: APOYO Consultoria

Access Gap characterization
Population

The following table summarizes the population characteristics of all the sublocations in
Kenya according to their access to voice services and the Census 2009. As we expected,
Table N° 06 shows that sublocations with voice services tend to have higher population,
on average, than sublocations without voice services. For example, in sublocations with
voice services the median population is 3 965, while in sublocations without these services
the median is 2,606. The median difference for sublocations with and without voice
services is about 52%. This difference is explained, among other factors, because of a
demand constrain: the return on the telecommunications investments is higher in areas
with higher population. This is the reason why the telecommunications private

infrastructure tends to concentrate in higher population areas.

TABLE N°06: SUBLOCATION POPULATION STATISTICS BY VOICE SERVICE

Access to Voice Services

Statistics Yes No Difference
Mean 5,737 3,657 57%
Maximum 140,321 65,628
Minimum 7 27
Percentile 25 2,392 1,539 55%
Percentile 75 6,320 4,281 48%
Median 3,965 2,606 52%
Sublocations

Source: APOYO Consultoria

In the case of data services, the following table also summarizes the population

characteristics of all sublocations in Kenya according to their access to data services.

39



Study on ICT Access Gaps in:KkengbReport

Similar to the case of voice services, there is evidence that sublocations with data services

tend to have higher population than sublocations without data services.

TABLE N°07: SUBLOCATION POPULATION STATISTICS BY DATA SERVICE

Access to Data Services

Statistics Yes No Difference
Mean 12,239 4,437 176%
Maximum 140,321 65,628

Minimum 246 7

Percentile 25 4,109 2,100 96%

Percentile 75 14,437 5,459 164%
Median 7,326 3,474 111%

Sublocations

Source: APOYO Consultoria

It is worth noticing that the average and median population of sublocations with data
services is higher than the average and median population of sublocation with voice
services. Additionally, the median difference for sublocations with and without data services
is about 111%. It is interesting to observe that this difference is also larger for data services
compared to voice services: 111% to 52%. The higher requirement of population for data
services compared to voice services could be explained by the higher pricei and, thus,
higher expected return- on data services, which requires a higher demand to eventually

carry out the investment.

Voice gap geographical characterization

The following map shows the characteristics of the voice access gaps in Kenya. Grey
areas are sublocations with voice access, while red and blue areas are sublocations
without voice access. The blue and red areas show sublocations that have a population
above or below the median of sublocations with access to voice services. Red areas point
out sublocations below the median, while blue areas show sublocations above the median.
This classification help us to identify sublocations with high private investment potential
(blue areas) and sublocations that will tend to have persistent voice access gaps and

might require subsidies (red areas).
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MAP N° 13: VOICE ACCESS GAP AND POPULATION

02040 80 120 160
e KilOmeters

Voice Gap Characterisation

No Voice Gap
= Population below median
- Population above median

Source: APOYO Consultoria

As we can observe, the voice services are concentrated in the southern area, particularly
in the southwest areas l' i ke Nakur u, Nyandabua,
Machakos, among others. Also, in the Western area, all over the Uganda border, we
observe practically universal access to voice services. Indeed, all sublocations in the
counties of Kakamega, Busia, Siaya, Migori, Kisii and Nandi (to mention some of them)

have complete voice access.

Additionally, there is high private investment potential in the north-eastern areas (like
Mandera, Wajir, and the north areas of Garissa) where we can observe a great quantity of
blue areas. Likewise, in the northwestern areas, mainly in the county of Turkana, we find
several sublocations with high population. In contrast, low population sublocations tend to
concentrate in the central areas, like the counties of Samburu, Isiolo, and the south of
Marsabit. Also, there are several low population sublocations in the Southeast area,

principally in the counties of Tana River, and the south of Garissa.
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Data gap geographical characterisation

The following map shows the data gap characterisation. As mentioned before, the data
gap is wider than the voice gap. The grey areas are the areas with data coverage. In the
same line as the map showed above, this map also has blue and red areas. However, this
map contains light red and light blue areas too. Firstly, the red and blue areas show
sublocations, with both data and voice gaps, which have a population above and below the
median of sublocations with data services, respectively. The light red and light blue areas
also show sublocations which have a population above and below the median of
sublocations with data services, respectively, but the difference is that these areas already

have access to voice services.

Here we are able to observe that almost all central counties have population below the
data service median. However, most of these areas have voice services already, and so
they are the first candidates for future private investment in data services. On the contrary,
most eastern and north areas do not have a population above the median, nor are covered
with voice services. In conclusion, they are the more likely to stay in a fully

telecommunications gap situation.

MAP N°14: DATA ACCESS GAP AND POPULATION
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Source: APOYO Consultoria

With respect to the light blue areas, they tend to concentrate in the western and centre
areas of the country 1like Nyandabua and Nakuru counties- and also on the southern
(Kwale county) and north-eastern areas (principally Mandera county). Finally, blue areas
tend to concentrate also in the north-eastern areas, but also in the north-western areas,

mainly in the Turkana county.
Roads

The following table summarizes the distance from the main town of each sublocation to the
closest road for all sublocations in Kenya according to their access to voice services. We
find that sublocations with voice services tend to be closer to roads, on average, than
sublocations without voice services. We find a difference of about 78% (4.4 Kms, opposed
to 1 Km. A difference of 3.4 Kms) between sublocations with and without voice services.
This difference could be explained, among other factors, by a supply constrain: operation
costs are higher in areas far from the transportation network. Also, farness to roads has
demand implications since households with higher incomes tend to be closer to transport

systems.
TABLE N°08: DISTANCE TO CLOSEST ROAD (Km.) BY VOICE SERVICE

_ Access to Voice Services
Statistics

Yes No Difference
Mean 1.5 7.0 -79%
Maximum 24.2 54.7
Minimum 0.0 0.0
Percentile 25 0.4 1.4 -74%
Percentile 75 2.0 9.4 -719%
Median 1.0 4.4 -718%
Sublocations

Source: APOYO Consultoria

In the case of data services, the following table summarizes the distance from the main
town of each sublocation to the closest road for all sublocations in Kenya according to their
access to data services. Like the case of voice services, sublocations with data services
tend to be closer to roads than sublocations without these services. The median distance
to roads in sublocations with data services is 0.6 Kms., whereas the median distance to

roads in sublocations without data services is 1.3 Kms.
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TABLE N°09: DISTANCE TO CLOSEST ROAD (Km.) BY DATA SERVICE

Access to Data Services

Statistics Yes No Difference
Mean 0.9 2.5 -64%
Maximum 24.2 54.7

Minimum 0.0 0.0

Percentile 25 0.2 0.5 -48%

Percentile 75 1.2 2.8 -58%
Median 0.6 1.3 -55%

Sublocations

Source: APOYO Consultoria

The difference in the median distance between sublocations with and without data
services is 55%. I'tdés inter esteammediantdistanae bogoads s smatiehfart
data services compared to voice services. Probably, the explanation for this difference is
that operators have a higher preference for providing data services to bigger (and better
connected) towns, instead of attending towns with less developed transportation networks.
In addition, it could also be that data services require higher investment and operational

costs which in turn look for towns with better transportation networks.
Voice gap geographical characterisation

The following map shows the characteristics of the voice access gap with respect to roads.
Grey areas are sublocations with voice access, while red and blue areas are sublocations
without voice access. Blue and red areas show sublocations with a road distance below
and above the median of sublocations with voice services (1.0 Km). This classification
helps us recognize sublocations with high private investment potential (blue areas)
compared to areas that may require subsidy assistance to provide voice services (red

areas).
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MAP N°15: VOICE ACCESS GAP AND ROAD DISTANCE
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As we can observe in the previous map, the areas, without voice services, that have road
distances below the median are located in the southern area (in the Taita Taveta and Kilifi
counties), in the central areas (in part of the Meru and Isiolo counties) and in a small area
in the north of the Marsabit county. In contrast, we observe that almost all sublocations

without voice services have a distance to roads above the median.
Data gap geographical characterisation

Map N° 16 shows the data gap characterisation. Grey areas are sublocations with access
to data services. Blue and red areas are sublocations without data and voice access and
with road distance below and above the median (0.6 Kms), respectively. Also, light blue
and light red areas are sublocations with voice access and with road distances below and

above the median, respectively.

We observe that there are several light blue areas all over the sides of the A109 Road
(Mombasa Road). Likewise, this pattern also holds in the sides of the major road from

Nairobi to the Ugandan border. In this sense, it is easy to observe that the supply
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restrictions are softened in the south and western areas due to major roads that cuts the

country tangentially from the southern coastal areas to the Ugandan border.1 t 6 s i mport ant
to remark that, as well as the areas described before, we can observe certain potential in

some central areas (in the borders of Samburu, Isiolo and Meru) and in the north areas of

Marsabit, near the Ethiopian border.

MAP N°16: DATA ACCESS GAP AND SUBLOCATIONS ROAD DISTANCE
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In contrast, there are large light red and red areas in the north-eastern and eastern areas
due to the lack of a proper transportation system in this part of the country. Hence, in
these areas there is little private investment potential because of the high costs that the

lack of roads causes. Additionally, these areas have also little private investment potential

since they are not yet covered with voice services.
Electricity

The following table summarizes the level of electricity access®’ of all the sublocations in
Kenya according to their access to voice services. In this line, the following table shows

" In order to characterise the access gap in Kenya, electricity access has been calculated taking into account
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that access to electricity although an enhancer of telecommunication investment has not
been a restriction for private operators to expand voice services (only 6.2% of sublocations
with access to voice services have access to electricity). However, even though electricity
access seems not to be a necessary condition for private operator investment, this
condition does determine the lack of the service. In fact, all but six sublocations that do not

have access to voice services have access to electricity.

TABLE N°10: NUMBER OF SUBLOCATIONS WITH ELECTRICITY AND VOICE SERVICES

Access to Voice Services

\CS (\[o]
Electricity Access to Without access Access to Without access
Electricity to Electricity Electricity to Electricity
Number of 374 5,656 6 1,113
Sublocations
%of subcategory 6.2% 93.8% 0.5% 99.5%
Total 6030 1119

Source: APOYO Consultoria

For data services, access to electricity seems more important to explain access. As we
can observe in the following table, around 4 out of 10 sublocations that have data services
also have access to electricity. The reasons behind this result come from both demand
and supply sides. From the demand side, electricity foster demand since computers
require electricity and the later are required to take advantage of data services. From the
supply side, electricity reduces operational costs and therefore promotes additional
investments (3G networks). Also, like we observed in the voice services too, almost all the

sublocations without data services also lack of access to electricity.

TABLE N°11: NUMBER OF SUBLOCATIONS WITH ELECTRICITY AND DATA SERVICES

Access to Data Services

Yes No
Electricity Acce;s _to Without a_cc_ess Acces_s _to Without af:c_ess
Electricity to Electricity Electricity to Electricity
Number of 329 564 51 6,205
Sublocations
%of subcategory 37% 63% 0.8% 99.2%
Total 893 6,256

Source: APOYO Consultoria

a threshold of 45% of household access per sublocation using the Census 2009 data. This threshold has been
selected due to the fact that it replicates exactly the national access level to electricity from the Census.
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Voice gap geographical characterisation

MAP N°17: VOICE ACCESS GAPS AND ACCESS TO ELECTRICITY BY SUBLOCATION
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Map N° 17 shows the characteristics of the voice access gap with respect to electricity.
Grey areas are sublocations with voice access, while blue and red areas are sublocations
without voice access but with access and without access to electricity, respectively. In this
case, we find only few potential areas for private investment. However, as mentioned
before, is important to mention that electricity does not seem to be essential for private

operator investment in voice services.
Data gap geographical characterisation

The following map shows the data gap characterisation. Grey areas denote areas with
data services. Light blue and light red areas show areas with voice access that have and
do not have access to electricity, respectively. Finally, blue and red areas show
sublocations without voice and data service that have and do not have access to

electricity, respectively.
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As in the case of voice services, we do not find many areas with electricity that do not
have data services. The few areas that do not have access to data services but have
access to electricity are located in the central-eastern areas and in the south. The rest of
Kenya do not have electricity and therefore affects negatively the operational costs for
private data services operators. However, the fact that in some areas operators are
already providing voice services without access to electricity (light red areas) suggests that

these areas may be covered with data services with a low incremental operational cost.

MAP N° 18: DATA ACCESS GAPS AND ACCESS TO ELECTRICITY BY SUBLOCATION
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Combination of criteria

Now we proceed to combine the three criteria established before in order to find areas

which are more likely to have private investment potential.

49



Study on ICT Access Gaps in:KkengbReport

Voice gap geographical characterisation

MAP N°19: VOICE ACCESS GAPS AND COMBINATION OF CRITERIA
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Map N° 19 shows the characteristics of the voice access gap with respect to the three
criteria established before. Grey areas are sublocations with voice access, blue areas are
sublocations which fulfil the three criteria simultaneously, light blue areas are sublocations
which fulfil at least two of the three criteria, light red areas are sublocations which fulfil at
least one the criteria, and red areas are sublocations which do not fulfil any of the three
criteria. As we can observe there are no blue areas in the map and there are just a few
light blue areas (in Taita Taveta County and Kwale County). The lack of blue and light blue
areas suggest that the market for providing voice services may be up to the maximum
potential implying that subsidies may be required to expand voice services throughout
Kenya. Among the areas that may require subsidies (red and light red areas), light red
areas may require lower subsidies since they have either high population, are close to
roads or have electricity. These areas (light red areas) are mainly located in the north-

eastern, north-western and southern parts of Kenya.

50



Study on ICT Access Gaps in:KkengbReport

Data gap geographical characterisation

Finally, the following map shows the characteristics of the data access gap with respect to
the three criteria established before. Grey areas are sublocations with data access, blue
areas are sublocations which fulfil the three criteria simultaneously, light blue areas are
sublocations which fulfil at least two of the three criteria, light red areas are sublocations
which fulfil at least one the criteria, and red areas are sublocations which do not fulfil any
of the three criteria.

MAP N° 20: DATA ACCESS GAPS AND COMBINATION OF CRITERIA
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As we can observe there are no blue areas in the map (as in the voice case) however we
find an interesting number of light blue areas. These light blue areas are found mainly in
the areas where voice services are currently being provided but data services have not
been provided yet (central, southern and northern counties of Kenya). It is likely that these
light blue areas will be covered by data services in the short and medium term without
requiring subsidies from the government. Since voice infrastructure already exists,

investment costs for providing data services may be low. In addition, access to roads,

51



Study on ICT Access Gaps in:KkengbReport

electricity, and/or high population may justify data services investments due to high

demand or low operational costs.

The other areas of Kenya (red and light red areas) may require public subsidies in order to
be covered by data services. However, as mentioned before, light red areas will require
lower subsidies than red areas. Light red areas are mainly found in the north-eastern,

south-eastern and north-western counties of Kenya.

[11.3. Postal Service Gap

The access gap analysis in postal services follows a different methodology since the
definition of universal service in postal services is different. In terms of access to universal
service, PCK has approximately 500 departmental post offices and 200 agents
(franchises) that provide all of the services of a departmental post office. In addition, there
are 5,000 stamp units that only sell postage. These offices are distributed throughout the

country as shown in Map N° 21.:

MAP N° 21: PCK POST OFFICES
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For purposes of comparison, G4S, the private postal operator with the most
comprehensive network or number of retail outlets other than PCK, has 57 offices and 18
vehicle collection sites distributed as shown in Map N° 22:
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MAP N° 22: G4S OFFICES AND COLLECTION SITES

Source: G4S
It is interesting to note that, since any postal network must depend on the existing
transportation infrastructure, both PCK and G4S (and presumably all other postal
operators) have very overlapping areas of coverage. This must be taken into account

when defining where access gaps actually exist and how best to eliminate them.?

I n gl obal t er ms, it i s i mportant t o no
inhabitants per office (UPU statistics, 2008) and thus falls above the sometimes cited

standard of 6,000 inhabitants per office®, this compares favourably with the average in

%8 G4S interconnects with DHL for collection and delivery of mail within Kenya.

% several Government policy documents indicate that long-term plans are to reduce the average population
per post office down to a figure of 6,000, based on the assumption that this is the UPU recommended figure.
However, contacts by the Consultant with the International Bureau of the UPU indicated that, since every
countryés postal mar ket and de mo gdecgvarages nunsbertofuirhabitaots
per post office can be established. Furthermore, during the Bucharest UPU Congress (2004), the possibility of
setting universal service access standards was discussed and rejected since every country has unique
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