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ABSTRACT

As evident as the contribution of broadband internet in develdpBdX Q W bhbidi®sThad Been, many developing countries have
taken initiatives to exploit the same. However, the efforts are not reflected in the eaaltapadband adoption as reported by
global Information and CommunicationH'F K Q R O R J Lidnking Bodig] This study aims to analyze the factors towards the
uncorrelated relationship between the broadband initiatives against broddadoption in rural parts of Low Middle-Income
Countries (LMICs) looking from the supply side, exemplified here by TanzanianifiGves considered are National ICT
Broadband Backbone (NICTBB) and Universal Communication Service Accas$URDSAF). The study deployed a Qualitative
Research Method (QRM) exploiting semi-structured interviews for data collectiontePdews were conducted with personnel
from the aforementioned entities together with their collaborating agencies. Thematic analysistethw/here vigorous codjn

and data cleaning resulted in five themes characterizing poor broadbamgti@doinfrastructure, affordability, digital skills,
FRQWHQWVY UHOHYDQFH DQG VHUYLFHV DQG VWDW LD/W HHGD WHIB\R Uikar) U DT
is found on the ground hence more work is needed from the sigplgnsenforcing adoption in rural areas. Nevertheless, 16%

of the coded responses maintain a view that improper statistical reporting due tisiicsta model mismatch and data
unavailability from local statistical agencies to some extent causes the poor adaptiain the global ranking bodies. This
article should provide insights to policymakers towards creating/improving andrmeptation of broadband plans/policies,dan

DV D UHVXOW H[SORLWLQJ EURDGEDQG FROQWWWEX®WLRQ WR FRXQWULHVY *U
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1. INTRODUCTION

Several countries in the world have realized the potential broadband has toFiRRos§Q W U L H V thehtE BtpaRtind. hlige
investments in broadband infrastructures [1, 2]. It is being reptr&d 10% increase in mobile broadband penetration can yield
a1.8% increase in Gross Domestic Product (GDP) in middle-income countries2&dncrease in low-income countries [3, 4].

It is for that data, many countries have embarked on effodspinit the potentials the broadband could offer be it in education,
health, agriculture, governance, and the likes. Despite the effa@te,shems to be un-even coverage and usage of broadband in
developing countries as urban parts seem to receive more attention fradibdnd providers compared to rural parts hence
contributing to the digital divide [5].

Low Middle-Income Countries (LMICs) account for 90% of the wdrlnconnected with 98% of the uncovered population [6,
7]. Connecting the unconnected campaigns are focusing mostly in reasl\&@here the majority of the unconnected population is
found [8-10]. A few examples from LMICs which have put down some initiativesehhance connectivity are seen from
Tanzania, Cambodia, Bangladesh, and Bolivia to mentioa faw [11-16]. The efforts are more directed to the rural population
of LMICs as there is a strong disparity when it comes to adoptionaracshpo urban; people living in rural are 37% less likely to
use the Internet compared to those living in urban areadt [6]being reported that most of the LMICs perform poorly in the
global Information and Communication Technologies (ICT) rankagy$ar as the broadband adoption is concerned; asrseen
ICT Development Index (IDI) by ITU, Mobile Connectivity Index (M@y GSM Association, and Network Readiness Index
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(NRI) by World Economic Forum (WEF). Many scholarly works have bealighed outlining the factors towards the poor

Internet adoptionRl UXUDO SDUWV RI PDQ\ /0,&V L QI VsRilViatdohterisxaddHseriiddRbdi®yamang L W
them [10, 17, 18]It is hence the task of this article to analyze those ifaifitom the broadband supply-side perspective in relation

to poor broadband adoption against the put initiatives in the LiIIG3$ X UaBc@nt®xt] Flanzania being the case study. Tanzania
has been chosen due to the fact that its environment and economic stagssdaldhe carried initiatives are well fitting to
represent most of the LMICs when it comes to broadband sector. Maraaesearcher is residing in Tanzania hence getting the
required data would not be faced with financial limitations. In the reramiofithis article, the following will be presented;
introduction, study background, literature review, methodology, resligts ssion, and conclusion.

2. STUDY BACKGROUND

$PRQJ WKH JRYHUQPHQWVYT UROHV LQ EXLIDGE GO BEQRWDE B/MQAE® X0 DWRH S3HRPYOLE(
The policies are results of evaluation reports on both supply and desicenddroadband challenges. Several countries in LMICs
have their broadband plan and strategies in place; to mention but a femgniBalNational Broadband Strategy, Mauritius
National Broadband Policy, etc [36, 37]. Among the components aflbesnd plans is supposed to be the research unit which is
supposed to track the progress of established plans looking at the establghetd/es. The global positioning on ICT
(specifically broadband) ranking for Tanzania and other LMICs necessitatesly to analyze the reasons for poor performance
despite the initiatives hence the improvement of the broadband plans.

It has been evident that the availability and usagea pérvasive and reliable broadband networkehked to the fruition of
internet-based services not only in urban areas but also in rural &rdagetoping countries [19Regrettably, there are 3.1
billion people globally who live under a broadband footprint but Hreynot using the service; most of them are found in the least
developed countries in Africa and Asia [5, 20]. The recent global stp@own of internet penetration rate is also alarming;
annual growth has slowed from 12% in 2016 to only 7% in 201this trend is expected to continue if the factors causing them
are not worked upon [21].

, 78TV % U R h@id3iQntas& been advocating for worldwide broadband connectidtysage by leveraging the broadband
ecosystem hence meeting SDGs by 2030 [22]. However, the adoptibe biternet seems to be prevalent between and within
countries; rural areas being the most affected areas [9]. Initiatives haveubeen Ipy countries in LMICs to enhance broadband
penetration in rural areas, few examples are mentioned here. Cambodiaigamith a Rectangular strategy IV which among
other things, aimed to promote connectivity of fiber backbonesaocdessfully achieving 37,441 km which resulted in an increase
of mobile subscription but still Internet subscription is still low [ZIEnzania too established UCSAF and NICTBB to foster rural
connectivity but still 86% of the rural dwellers are unconnected comparetiG8o of the urban dwellers [24]. The situation in
those two countries is the reflection of what is happening in other ENBL Despite such initiatives in the LMICs which host a
large percentage of global population, it is still reported that the usage gafirisesi larger compared to coverage gap. [22].

Tanzania has graduated to a Low Middle Income Country in 2020 with a GMI,@80; GDP growing at a rate of 6.7% from
20142019 [25, 26]. It has a population of 55.9 million people; 664%s population lives in rural areas [26]. Tanzania has a
telecommunication subscription of 88% of the total pobMlBERQ ZLWK PRELOH QHWZRUNV RFFXS\H®Q@J
penetration sits at 48% of the total population with the majority accessing ihabile devices [27, 28]. The major Mobile
Network Operators (MNOSs) in Tanzania are Vodacom (T) Ltd, Airtel, Tigo, Halot&@LT and Zantel with subscriber shares of
30.2%, 26.1%, 25.6%, 14.4%, 2.1%, and 2.0% respectively [27]. Alatqrs have a total of 14,187 broadband-able sites (3G
and beyond) out of 25,502 existing sites (Tabl§29]. The country is yet to enjoy broadband contribution to its full poteasial
the ICT sector contributes only 1.5% of the gross national incon&6][.7ln order to accelerate socio-economic development, the
access and availability of affordable and reliable broadband services namdtedbeed hence several initiatives have been laid out
to cater for the same especially in disadvantaged areas [7]. The ctostaf National ICT Broadband Backbone (NICTBB)
countrywide as well as starting the Universal Communication Service Access BOBA) are among the few initiatives to
foster broadband penetration. Despite the implemented initiatives, TafjAateanet penetration has grown only by 6% between
the year20162020 compared to 15% between the y2@t1-2015 [27]. Moreover, in NRI ranks; Tanzania has overall scored
33.93% being among countries with low broadband subscriptiondtegarof the telecommunication infrastructural investments
[30]. Furthermore, wiK ,78qV ,', 7 BcQrg¢d Q&1[positioned at 165/192 economies with 9.22 active mebddhand
subscriptions per 100 inhabitants [31} addition, GS0$V 0 &core for Tanzania on internet connectivity is 40.1/100 as
ranked by the latest annual GSMA report [7].
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Table 1: Tanzania Telecommunication Coverage

Technology
MNOs 2G 3G 4G Fixed LTE 5G Grand Total

Airtel 2143 1316 | 783 4242
Halotel 2683 1912 | 438 5033
Smile 106 106

Tigo 2939 2226 | 633 5798
TTCL 150 337 174 661

Vodacom 3236 2693 | 1338 38 7305
Zantel 164 1919 | 274 2357
Grand Total | 11315 | 10403 | 3746 38 25502

3. RELATED WORKS

Though the world is celebrating the greater achievement when it comesaidband connectivity, significant disparities in
adoption persist between and within countries [9, ®dth a landmark of half the world population connected (three-quarters of
the users found in LMICs), the growth in penetration has beenrmgjalown[6]. The slowdown is due to the slow acceleration of
network rollouts in many developing countries especially rural areas TRiq is largely attributed to the fact that the current
economics of mobile network operators is struggling to find viabilitmarkets with subsistence-level incomes and/or in sparsely
populated regions [32]

Most of the broadband-related research works have been looking intssiddrthe broadband availability in rural areas of
LMICs but yet forgetting that availability is not always translating toptida [18, 33]. Simbaet al proposed a Public Private
People Partnership (PPP) framework to address conitgdiivt did not go further to address adoption [34]. In places where the
connectivity is available but intended to serve institutions in rural aBsasyumaet al came up with the Broadband last mile
connectivity model for effective bandwidth utilization in rural areas betrttodel only works in places where broadband is
already available but not 100% utilized. In additicé \D Q\XPDfV PRGHO GLG QRW JR EH\RQGXMRQC
[35]. Sedoyekat al designed a WiMax-based model to address connectivity in rural aredsebubdel too didat go beyond
ensuring connectivity [36]Moreover, There were also some other coverage models; Broadband islaiad Sikwkens village
network as well as Rural Netco Shared Broadband model, but unforturiatdlyhe mentioned models were keen in addressing
only the coverage gap [18]. Addressing coverage issues only lead®titer problem called Usage Gap; those living under
broadband footprint but not using it. The Usage Gap is currentlynsgstiarger than the coverage gap compared to how it was in
2018 (4.5 times) [6]. A lag is observed between creating conelumnwironment for broadband Internet connectivity and
strategies towards pushing for adoption of the same. This ig beflected in several reports on broadband adoption status in
rural areas of LMICs [7, 30, 31].

Investigating the factors towards poor broadband adoptioreirutial areas of developing countries is not a new research topic as
many scholars have invested their quality time on it; mostly focusirsgp@oneconomic and demographic factors. To mention but
a few studies, Birbat al found that broadband adoption in sub-Saharan African (SSA) couigtrie¢ated to urbanization,
infrastructure, level of education, sex, age, and macroeconomic lear{@8]. Martinez-Dominguez et al conducted a stidy
rural Mexico identified age group, education, and income as factors towaradband adoption [37]. Another study done in
Cameroon and Gabon identified education level, English skills, compigercy and gender as among the factors towards
broadband services [38, 39]. Pejowdt al suggested that factors for broadband adoption in SSA are notelated to the
provision of connectivity but rather the location of access, conngcspiéeds, and the cost of the connection must all be
considered [40]. Moreover, West cemented that affordable services, diverset,coedsonable costs, reliable infrastructure,
uncensored information, and local language translation are what a peisgnogbne considers to adopt the service in the
developing world [41].. RUOG (FRQRPLF )R U Xpaper(grdoatikdnuvddoption pointed out four major barriers for
internet adoption; infrastructure, affordability, skills, awareness and cudttcaptance, and local adoption and use which is often
due to a lack of local content [42].

The aforementioned studies in broadband adoption have been exploitraydata libraries collected from different surveys
which may sometimes not be representing the real output as there are ¢hah@epple intended for the study may not be
included in the sample [43]. In addition, most of the scholarly svorkthe broadband adoption area are focusing on the demand
side forgetting that there are also players on the supply side for vakichnsights and intervention towards adoption also matter
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[44, 45]. This limited research from the supply side as to why degitefforts, the adoption rankings are still not colorful for

LMICs § U X U Ddesdvdd-bswidy.
4. METHODOLOGY

4.1 RESEARCH METHOD & STRATEGY

A Qualitative Research Method (QRM) was considered suitable to address thistagiicdgince the method offers wide
exploratory capabilities for tackling the subject matter [46]. As thdysis sought to analyze the factors causing the poor
broadband uptake despite the initiatives then stakeholders from the sigmlaround the mentioned initiatives were the key
participants in this method hence a case study strategy had t@lb@eek Case study design helped to understand the linkage
between initiatives and the outcome considering the selected cases [47, 48].

4.2 SAMPLING

Since QRM requires a small but subject-oriented sample then key inastatiound mentioned broadband initiatives had to be
considered hence the choice of NICTBB and UCSAF [46]. Expert sanimiogging to the purposively sampling category was
usedto select contacts within entities for the study based on their job descriptidnsxperiences. Expert sampling is used in
occasions where experts in a particular figkelthe subjects like in this study [49, 58lowever, the aforementioned entities from
the supply side are not standing alone entities, they work with stipgorting entities from the same supply side in theirtday-
day activities hence MNOs, Tanzania Communications Regulatory Authority AC&d Ministry of Information and
Communication Technology (MoICT) were also involved in the studg. dftoice of participants was based on job description of
each at different levels in relation to the study; strategic level and tactical levels; diretoegyers, and senior personnel. 30
contacts were expected (6 from each entity) for data collection but only 23 cavdaetsnough for data saturation.

4.3 DATA COLLECTION METHODS

This study opted for semi-structured interview as it seeks to gdepth information regarding the conflicting agenda of
broadband initiative against the adoption rankings.[&&mi-structured interview allows for exploration of perceptions from
interviewee and provide opportunities for more probing and clarificatibnanswers [51]. A total of 23 semi-structured

interviews were conducted. In addition, secondary data were used asdhsynalinsights on the problem being studied [52]

4.4 DATA ANALYSIS

The study adopted thematic analysis as it suits the analytical agenda sitidyy @bjective The approach has been chosen
because it offers a way to address the issue at hand through jktteification across data collected [53]. The thematic analysis
employed both inductive and deductive approaches to get the themesll@ttedaata from interview recordings were manually
transcribed followed by intensive coding towards themes generation.t@nteemes/constructs were identified, the descriptive
analysis was employed to find out which among the constructs haglimpacts on poor broadband adoption. Moreover, the
triangulation technique was opted to check for reliability, suitability, andaouitiness of the findings before producing article
[54, 55] The triangulation was made possible through cooperation from the perémm the contacted entities.

5. FINDINGS

The collected data went through a vigorous process of coding anihgleesng Microsoft Excel to establish themes. Among 5
produced themes, 4 were dedudiivegenerated while 1 was inductively generated. Deductively generated themes were
infrastructures, affordability, digital skills, and co@eV V U H O keiibe® wiile InQuétively generated theme was statistical
reporting. Table 2. shows the summary of themes and the nurhlieres they were surfacing and coded from each of the
participating entity contacts. The findings are here below presented thismeciting the main talking points during the
interviews.
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Table 2: Themes Occurrence

Coded Responses from Entities around Themes Total
Coded

Themes NICTBB UCSAF | TCRA MolICT MNOs Responses
Theme 1 : Infrastructure 10 8 4 5 8 35
Theme 2 : Affordability 8 4 5 3 5 25
Theme 3 : Digital Skills 7 3 6 3 19
Theme 4 : Contents'
Relevance & Services 1 2 4 5 3 15
Theme 5 : Statistical
Reporting 4 5 4 2 3 18
Total Coded
Responses/Entity 23 26 20 21 22 112

5.1 INFRASTRUCTURE
Enhancing broadband adoption starts with having telecommunication inftasés in place. As faxsbroadband infrastructures
in the rural parts of Tanzania are concerned, UCSAF, NICTBB, MoICT AT@Rd MNOs both have roles to play.

UCSAF is tasked with the role of delivering infrastructures to those lessmitally viable places and as of redgnit has been

able to reach 2680 wards all around Tanzania funding 1,068 sitedirgpdish. 161 billion. It works by subsidizing the MNOs
some percentages of the fund to build the telecommunication infrastructimeandjority of the infrastructure being built
operates in 2G and a few in 3G and 4G. The government of URT katedilUCSAF that all the sites built from 2021 must be
operating at 3G and beyond, W LV WKH ZLVK RI 8&6%) WR XS J &nd Georid Oubthe/rdaibr consttaintireV W
are facing is aE X G JH W , Gald Idn€ &f\thé interviewees from UCSAF.

NICTBB aimed to connect the whole country using the high-speed fiackbone towards creating an information society as
envisioned in ICT 2016 policy3Among the initiatives which have been able to push broadband adoptidanizania and
neighboring countries is a fiber backbone project E U D dnkHafBong the interviewee from NICTBB., & 7% %V SURMH
already delivered 7,560 Km of fiber backbone (phase | & I1), pHase dontinuing expected to add 400 Km of fiber backbone.
Also, Phase Il has delivered statkthe-art Data Center and MPLS infrastructure in Dar es Salaam. The goveofriRil in

the financial year 2021/21 has set up funds to deliver fiber backbatiethie districts and major towns in the country in the same
phase Il The final phase, phase V is still on hold, it will deliver last mile broadbandectiaity country-wide. 80% of the
installed 200Gbps is being utilized with plans underway to upgradedtebts.

MoICT being the custodian of all ICT-related matters works on all policy-retatdtérs towards pushing the broadband agenda,;
NICTBB and UCSAF are all under it. Through the ICT 2016 Policy, themgorent vowed to have reliable, interoperable, and
sustainable ICT infrastructure that supports ubiquitous national connecieitently, the ministry has issued a directive in the
newly established national broadband strategy through UCSAF that akwherojects for mobile communication infrastructure
should be beyond 3G hence pushing broadband penetration forgtheareas. The ministry also works with other ministries
responsible to make sure there are access roads and electricity to rigal heeafrastructures need services and maintenance
hence with proper access roads then it will be easy for MNOs.

TCRA claim to have made it easy through regulatory procedurddN@s to obtain country-wide license to build infrastructures.
The regulator is also allowing infrastructural sharing between MNOs s#éwimgy from infrastructural cost. When the issue of
low-cost infrastructure popped up e.g Huawei Rural Solutions, Bricssc.;the authority responded that it has always been open
for a few adjustments in terms of regulations and licensing taranodate such initiatives. Since the majority of the population
is accessing broadband services via mobile devices, MNOs have been an intégmldeéver such communication in rural
areas. UCSAF is working hand in hand with MNOs to serve the distalyed/harde-reach areas?2 X U F K DsQuihHligseH
8&63%)TV SUR MHtR&WWAcKhadUHNnfrastructure as some of those underserved areas beitef Itmaaway from our
backbone sites hence more cost oA 8aid one among the interviewee from MNOs.

5.2 AFFORDABILITY
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Among the reasons hindering broadband adoption for rural arekvéhoping countries was affordability both in terms ofadat

tariffs and broadband-able devices and hence it was categorized as a thkimetidy. All the stakeholders mentioned in the
study were inquired about how each entity is addressing affordabilityangle.

UCSAF interviewees when inquired about #ftordability of services in the rural areas, the response wasdfertheir main
concern was ensuring service availability. The fund expects after a certain qietime people around the service area will be
financially able to afford the service. One interviewee made a reference tesa iclaheir act of establishment which forces the
MNO to run the infrastructure for 5 consecutive years beforeitigni abandoning the area if it does not bring profit expecting
that the locals will be able to affibservices within a period of 5 years.

NICTBB did brag that after the implementation of phase I, the cost of attenal bandwidth went down by 88% from USD
1500 per Megabyte to USD 180 per Megabyte. Phase Il launching inl@@é&&d the price more significantly by 30%. Vhe
further mentioned that the cost is based on the bandwidth purchasedtatit: mlistance run of the data. With all these
reductions, the effect went down to tariffs provided by MN®sRX NQRZ ZH RIIHU WKH FKHDSHVW GD\
bragged one of the interviewees from NICTBB.

7&5%71V VWDQGSRLQW RQ DIIR W@sDaErbss both sidas; tWeKNdN®, boverhmer whilVdddiomers as each is
supposed to be accommodated fairly. In the year 2020, TCRA camithugine cost range of Tsh. 2-9 per Megabyte for which the
MNO will be able to do business and the government will collect ta&€eR LQJ EHORZ WKDW SULFH WR DFKL
the operators when it comes to OPEX, some may even fail to survive whRiWNs W KH WKLQJ 7&5% LVs&@doReNL QJ
of the interviewees from TCRA. TCRA also claims to be in the m®oébuilding its own assembling pladd R ORZHU WKH
cost.

MoICT boasts itself as being the custodian of all the efforts doMd®¥BB, UCSAF, and TCRA through its good policies. The
ministry is open to regulatory/policy adjustments as long as thdyeai to end-users getting services at an affordable price
ZLWKRXW DIIHFWLQtieH R WHKURIRPN@VWDWRMEUHYHQXHV

012V Y S idtive/aa khe issue of affordability of tariffgasstrictly based on business as they aim at recovering their operational
and capital expenditures hence survival and profit. They refuted thesdlaat their data tariffs are unaffordable and asdénat
affordability to them is in line with being able to run their companies. Tempssed on them by the government popped up as
among the reasons for the seemingly high cost of data tariffs.

5.3 DIGITAL SKILLS

Digital skills in this study relate’W R S H R $lioddg[td uddéStand, accept and use the technology with regakifistand
awareness. UCSAF contacts claimed to have their fair share on hdunthes imposing digital skills through training to both
secondary and primary school teachersD Q ] D QawDI§ W inclusive curriculum puts emphasis on digital skillsoas of the
subjects for which pupils have to sit for exams. However, lackialified ICT teachers seemed to be a hurdle hence the fund had
offered to build capacity for such teachers. The fund has saffeaed training to 1621 teacher37 KHVH SXSLOV DUH
working class/earning class and impacting them with digital skills through thaihées will in turn with time turn a society to

G L J L W DsOgdes@ed an interviewee from UCSAF.

SThis being ministry responsible for ICT related matters in the country hagearole to play ensuring people have digital skills

set towards achieving information society TXRWHG RQH DPRQJ WKH LQWHUYLHZFERIDWOD MEMRPR ODW L
the ministry responsible for education introduced the ICT syllabi &totie primary and secondary levels. Moreover, the ministry
has been conducting several programs through radios and TVs &ntcdigital literacy in different aspects. MoICT is the
custodian of NICTP 2016 of which among the policy statementsidecthe creation of a supportive environment for the
development of digital skills and expertise.

TCRA through its Directorate of License and Tracking has been orgapiablig awareness pragms/campaigns for the people

as among means to foster the creation of a digital society. The regalatetirmes does these campaigns in collaboration with
012V WKURXJK UDGLR VKRZV DQG URDGFPDKNH\EHHCR MR  dnfz2dRidteat ARt X V'
about the services they offer. Making people aware of the servicesftbewill have a positive impact on their business hence
fueling broadband adoption

54 &217 (17 &RELEVANCES & SERVICES
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This theme is about how the contents relate to the expected subscribers @ dieraddressing their dag-day

challenges/activities, the availability of such applications, trust issues, anétysédoreover, the quality of services offered by
the provider in terms of network quality in the service areasL&@® ELOLW\ RI FXVvéMdRP htEds fe.qQ tdMWUF R U |
vouchers, sim cards, etc.

UCSAF interviewees had less to say about this theme as their act of establishaneathing to do with the contents. However,
they are required to ensir WKH TXDOLW\ RI VHUYLFHYV LQ WKH D URDDU @ KB FRWiésisetti@ G 1\
Key Performance Indicators (KPI) for which the service providerd idisere to. In addition, they have a special department
which follows up on theT XDOLW\ RI VHUYLFH LQ WHUPV RI QHWZRE)N WY &F1%49% R REDQWFHHL
had less too to talk on this particular theme. On ensuring the quality afeseMICTBB is implementing a robust mesh network

to ensure network resilience hence better services to its customers.

7&5% KDV D PDMRU UROH WR HQVXUH WHRQ VR B MWUH\QWE BH U QUIENEISERD el @Gliy f G |
services offered by the licensee (MNOSs) and sees if they meet the agreleddstaper their license. A person/company is not
allowed as per the Electronic and Postal Act of 2010 to provide content servicestanes and conditions regarding the license
have been adherdd. 012VY EXVLQHVYVY UHOLHV RQ HQV X bdcbérsTaXd i@hce/ fuadity s amertd theW R
thing being considered very serious. Content-wise, MNOs have bedingraantent for their subscribers since the user will not
only be charged some token when using it but also they wiltla&l bundles. MNOs have also been working with innovators to
address several challenges through the development of content; MNOs provialeffilednnovators offer solutions.

Among the NICTP 2016 challenges, the lack of relevant content suitable to file pERT was among the issues that needed
to be addressed. MolICT is hence coming in as a key player in this jgartteme.0 R , & 71 is to enhance innovation in e-
service as well as promote local content and hosting. The ministrhadsa special directorate responsible for overseeing the
cyber security related matters. The government of URT is showingdiaxample in embracing ICT in its diteay operations
e.g. payments through Government Electronic Payment Gateway (GHR&)government has put down the agency, e-
Government Authority (eGA) responsible for providing oversight whifereing the e-governance and all ICT-related e-service
initiatives. The government of URT has also put down a state of the artrdetacmnaged by NICTBB which is able to host
content locally.

5.5 STATISTICAL REPORTING

This theme came along as stakeholders (interviewees) were looking abtashiaten achieved so far contradicts what is being
reported by global ranking bodies. UCSAF claims to have been done a lot snakemfrastructure but that is not reflected on
ERWK ORFDOO\ TXDUWHUO\ 7&5%TV UHOGRYHRBYHBHS R UM Y B YVZHRQWDW W REHD
how reporting in terms of statistics is being done considering whabé®s implemented so fafThe backbone project by
NICTBB with what has been implemented so far was supposed to pahiBaom a map when broadband infrastructures are
mentioned in East Africa and Africa at large VD\V WKH IfrQitVNOMBR.HTA¢Y Hemphasized that when looking at
rankings, if the status of the broadband was properly commudidateylobal ranking bodies, Tanzania could have been
performing better than it does now. The interviewee went further to coraptdrow the tariffs and internet costs were cut down
due to the backbone and hence if tariffs are among the ranking fa@orania was supposed to do better in the global ranking
bodies.

TCRA,; being responsible for quarterly released telecommunications répadrtslot to give in this theme. Tanzania being an ITU
member like many other LMICs is following the same model wheames to statistical telecommunication reports. The statistics
expert from the regulator mentioned some missing data from Tanzah&rneports released by global bodies may to some extent
be contributing to thee RX QW U\TV SRRU SHUIRUP D QHid répQrtdrake SupgpodRELD ntadn/dathDr@niNbédth the
demand and supply sides. Unfortunate®/& 5 $ f\arterly released reports only contain supply-side data. Demandhrgata
supposed to come from household surveys which have to bebgicameother agency, the National Bureau of Statistics (NBS).
+R XV HKR O G §uppcsedvibePourtd in a censor conducted by NBS after B¥gmars but the censor dass include the
majority of such data. MoICT has created a special task force to wak &1 indicators (both supply and demand-side) hence
all the , & 7 futivities/milestones are reflected in reports released by TCRA

6. DISCUSSION

This section discusses the findings reported in the earlier resutirsettie modality of discussion is following the
generated themes. Moreover, the analysis is based on the surfacing percentagecdetdthesponse for each of the
themes as perthe QWHU Y LHZH(BeRMgUBLHGEDFN

www.ijasre.net Page 33

DOI: 10.31695/IJASRE.2022.8.1.4



http://www.ijasre.net/
http://doi.org/10.31695/IJASRE.2022.8.1.4

International Journal of Advances in Scientific Research and Engineering (ijasre), Vol 8 (1), January -2022

Fig 1. Theme Surfacing Summary in the Coded Responses

Infrastructure being the primary factor towards ploer broadband adoption, got the majority of the interviewees talkingt @ou
as among reasons towards poor performance on global. Figwls 8tett 31% of the coded response were in line with the fact that
infrastructure plays a primary role in broadband adoption. It is hiemcgure that initiatives of both UCSAF and NICTBB on
addressing infrastructural issues are noble. However, the afaiened initiatives have not been able to translate into usage
hence adoption therefore reflected by poor performance on globahgankhrough Subsidization Projects, UCSAF has been
funding the construction of telecommunication infrastructure in rural dngdbe majority of the projects (90+%) are 2G which
cannot live to the true definition of broadband as far as speed isroeaceAlthough directives have been given to turn those
existing 2G sites to 3G and beyond sites, financial limitation is a bérigmplementationK HQFH PRUH JRYHUQPHC
commitmentis required. In addition1 , &7 % % fV S O Pants\bRPredencEl (PoPs) in all the districts will not be sufficient to
address the adoption problems as rural areas extend beyond districts. Badfkdstouctures to deliver services to rural areas
from PoPs is among the challenges faced by MNOs hence UCSAF, NICTBBAaICT need to work on this important
component of the network architectuhdoreover, less-cost last mile infrastructure solugidropted will provide coverage at a
cheaper cost since MNOs fear from economic viability of rural areas. Ta&lAther government entities must come in to ease
the regulatory policies and bureaucratic approval processes for such solgtidasteology neutral license, spectrum prices, etc.
This will not only allow MNOs but also other small private entities in collaboratitim UCSAF to address the issue of seevi
universality for non-commercial viable areas as it has been done in other[p&ceg]

From fig 1; affordability for both tariffs and devices had a fair shathe coded responses (22%) as among the factor towards
poor broadband adoption in rural parts of Tanzakil QFH D WUXH UHIOHFWLRQ RI ZKDW LVJEHLQ
bodies. 8 & 6 $) fst is referring to universal service as those with quality, available tooeeerggardless of the location, and
must be affordable. However, that is not the case in Tanzania asaaffity threshold has not yet being met. Although NICTBB
claims that Tanzania offers the cheapest data plans across East Africa ptiit¢hper 1 Gigabytes does not meet the entry level
broadband service rate. Broadband Commission defines data plan dald&avhen 1 Gigabyte of data cost less than 2% of the
monthly income per capita; 1 Gigabyte costs 5.11% of average mamthiye in Tanzania. Since people living in rural areas are
characterized with low income, they are made to choose whether to buy dasaotaciéter for basic needs and eventually the
basic needs would be given a priorityCSAF being responsible with service universality can work with otdsgansible entities
(government and private) hence coming up with strategies to ma&dhaned affordable. Among the strategies is to create Zero
Rating Practices for application in health care, education, agriculture, govereancén universal areas. The Zero Rating
Practices have proven to be a success in several LMICs on incre@sbrgallband usage hence adoption; examples were seen in
Philippines and Paraguay [41, 58]. Apart from Zero Rating Practices, UCSAEreate special zones in the universal areas in
which the tariffs can be subsidized hence allowing low income pémple part of expected information society. Creating special
tariff zones is even now used by MNOs in Tanzania to increase their esvergs Universities offer, Northern Zone offers, etc.
hence UCSAF can adopt the same for defined universal areas. Moidol@€f, can work together with the revenue authority to
reform a tax framework that can strike the balance between enhanoidpbnd and collecting government revenues hence
improving affordability. Reducing the excise duty in mobile airtime whstdnds at 17%to 12% would increase mobile
penetration by 2.4 million unique subscribers which will eventualysb&DP by $438 million, five years time after tax reform
[59].

Digital skills were also a talking point in the coded responses; occupying Se&4-{g. 1). This theme was about digital know-
how, awareness, as well as literacy level concerning the Internegdplepliving in rural areas of Tanzania (representing LMICs
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at large). Having infrastructures, ensuring affordability while people have limgéeldkills will not provide Tanzania with the

80% broadband penetration by 2025 as envisioned by the governfréR{ToITU is seeing education as a pivot to improve
awareness, digital literacy, and skills; it is even among the considetieds ICT ranks. The government of URT (& others in
LMICs) should focus on improving the learning environment amcommodate the digital-based syllabi introduced i
schools/colleges/universities. For old-age rural dwellers are not inlschegponsible agents should prepare special programs to
enforce digital literacy illustrating the benefits of broadband in their da#sliThese instructional training brought changes to
the digital India being witnessed today as it was able to bring more pediple and hence the same can be achieved for other
LMICs [60]. ITU looks at the proportion of individuals with ICT skillsean years of schooling, gross enrolment ratio both in
secondary and tertiary level to rank a country on digital literacy therefum® commitment needed on achieving the
aforementionedTanzania has updated the curricula to include ICT subjects but lackasftructures in schools, lack of devices
and well-trained teachers act as barriers to the initiative.

&RQWHQWVY UHOHYDQFH DQG VHUYLFHV ID@/\XKR GOUW DdetliBopTak/vkitbia FcBRdedH G U
responses as among the reasons towards poor broadband adoptiafiz&iob has made a the spread of content very easy but
end users are not benefitting as some contents are not relevant pyabkms/daily activities and are not understandable due to
language barriers. It is obvious that if the individuals would hagectimtents in their language, it could have become easy for
them to engage and hence find a technology hosting that content Fsefexample, it is more likely for a farmer in the rural
areas to use applications that will tell about crops-related issues fromnfauts to sales after the harvesting season. This has
been illustrated in Ghana by Cocoa farmers who are enjoying the techndlmiyhas been able to connect 15 communities with
the industry hence generating additional revenues and improving theirdivéljd1] Applications being made should be tailored
to local challenges hence people see them as means to address theirsprohis theme is also concerned with the service part;
referred to in this article as quality and availability of services. On issuamrd&efise, the service provider is adhering to service
standards as per license however there have been quite a nhumber of compaintBeaiguality of service especially on the
Internet which may influence a person not to use the service. lnirthleareas, sites may go off air for quite some time due to
technical issues, electric power cut off, etc., and hence service being unavailpblgple around the area. The responsible
agencies should work towards ensuring the quality of service as wekitebdity is maintained as per service agreement. There
are still some people who do not trust the apps especially when mamsgdtions are involved and this is because of the
incidences reported concerning online safety. The directorate responsibteybéthsecurity needs to do more on creating safety
online space as the ranks on this category are not colorful.

Last but not least, improper statistical reporting also got a mention (Fig. 4&nasg the factor towards the uncorrelated
relationship between broadband initiatives against what is being reportgidldat ranking bodies. From 16% of the coded
response, interviewees were opinionated that a lot has been done in theubdoada but are not reflected in the global ranking
bodies. As Tanzania is an ITU member, the quarterly reports prodhucadty by TCRA were supposed to adhere to the ITU
statistical model which has three indices; access, use, and skills [3tdvelp TCRA quarterly reports are still based on the 4

, &7V SHUIRUPDQFH LQGLFDWRUV LGH@PWWKHH ® KM@/ RHQLVWUU IFRIOHH WRIHD® Z
number of internet service providers, volume of traffic, tariffg] tebedensity [61]. Moreover, NRI uses 4 pillars with sub-pillars
inside them; pillars being technology, people, governance, and impact areialifferent with one used by TCRA for locally
produced reports [62Hence, it can be said thAW KHUH LV D KXJH LQGLFDWRUYTV PRGHO&®SISVPD\
compared to those used by global ranking bodies. Apart from statreeating model mismatch, the other issue in this theme
was data unavailability when needed by global ranking bodies. ITUneitsDI proposal document highlighted the difficulty in
getting data required for rankings in Tanzania and other LMICs fg8bng the sources of data for mostly global ranking bodies
HVSHFLDOO\ RQ KRXVHKROG GDWD DUH FRXYWM\MHYV1%eqWY 8D W KV MD K& X \LBbt
incorporate the household survey data in the ICT required for glepaiting. When data is not available in a certain index, the
country is ranked looking at data from countries with similar featerg. economic level. This totally misguides the rankings as it
mixes countries with data availability together with countries with unavailable dida §game ranking basket. Data unavailability

is also a result of the responsible authority/entities not reporting their mésgtdhe international arena. As the study is looking

at initiatives done by NICTBB and UCSAF, a lot seems to be done as farasrinftures are concerned. However, that is not
being reflected in the global rankings when compared to neighboring EastmAfountries. Citing ot few examples, Tanzania

has a network of fiber backbone of 25,910km (NICTBB and Halotet fietwork added) while Kenya has 5,200km, Uganda has
1590km, and Rwanda with 3000km [66] 7DQ]DQLD ZLWK WKDW K XJHacddsk Hilhr @hicW inétuded L Q
infrastructure is ranked 117/134 while Kenya is ranked 99/134, @gamied 112/134, and Rwanda 100/134.[Breover, all

WKH PLQLVWULHVY RIILFHV LQ 7DQ]DQLD F CEJHFW® @lowiyGdvermmdnihetivitiesQo@mpioy H G
, &7 EXW RQ WKH 15,1V S HRIEROtdnEin€dONitiJ gdvernaidé HCTVUs&ge Tanzania is ranked 8034
Therefore LI WKH ,&7V PLOHVWRQHV ZH U HnRb&addultVHave gerfoliQer mQchJi@tiR EiD ghobal ranks
considering the efforts being made so far.
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7. CONCLUSION

The study analyzed the factors causing the uncorrelated relationship hétwd®oadband initiatives and positioning in global
rankings in rural parts of LMICs; Tanzania being the case studpldying a qualitative approach, both inductive and deductive
techniques identified 5 interrelated themes (1) infrastructure (2) affordgBi)it6 LJILWDO VNLOOV FRQWHQW:'
and, (5) statistical reporting. For infrastructure, the analysis sugipastinfrastructure should go down to address more than
availability as having infrastructures daeg guarantee usage although it is a primary compowndsu, the financial commitment
towards delivering the true broadband service to rural areas mustelie ab stakeholders in infrastructure made claims
concerning financial limitations for government-funded projectsredeer, the infrastructure should focus on delivering
broadband services as the majority of them operate at 2G technology. US@d¥sed tae-define the universal service to
include broadband as universal service obligation. For affordability, radHZs including Tanzania are not meeting the
affordability index as set up by Broadband Commission. Reasoneamltis the cost of bringing infrastructures to rural areas
taxes imposed in the mobile sector as well as network maintenance resulif§siteang high. As it is well known that people
living in rural areas havalow income then governments could take charge and subsidize saaatamMNOs so that they can
provide service at an affordable price. The government is also advisedwithgdero Rating Practice in those applications
intended to be used in the rural areas. Moreover, tax framework iferaebvice should looked at as it has been proven to be able
to lower costs for both tariffs and devices. The suggested soletaid be possible if the government looks at the ICT sector as
a catalyst to fuel efficiencies in other sectors. For digital skills,ablelts outlined the efforts for bridging the skills gap through
different means e.g. syllabi re-engineering for schools, awareaegsaigns, etc. However, the efforts are facing challenges as
lack of ICT infrastructures in schools and lack of qualified instrudterse skills gap not closing as faster as it was intended. For
FRQWHQWVYT UHOHYDQFH DQG VHUYLFHNHGAN W R (FEHEsB/R A KD RosY ¢CORENGE ané Kbt W
relevant to daily challenges for people living in rural areas both in tefri@guage as well as contents being tailored to their
problems. Availability of services, as well as the quality of service, rdeals a serious eye as it may hinder service adoption
when the quality of experience is bad. Lastly for statistical reporting, tig ks shown how the data being reported by global
bodies can be contradicting as they may be not representing what is egapiring in the broadband sector on the ground. This
was due to statistical reporting model mismatch, data unavailability, and theycooinimaking enough efforts to brand itself on
broadband initiatives and achievements in the international arena.

The study was analyzing the factors for the uncorrelated relationship letweadband initiatives against positioning in the
JOREDO UDQNLQJ ERGLHV IRU /0,&V T UXWDBShEseAE Vih® RARNAr@td high& PeldeKtabeheS
reflection of what is on the ground for many LMICs U Xaté&sONevertheless, LMICs putting work on improving statistical
reporting can help the international ranking bodies to report the real achidestbnes in the broadband and ICT sector at large
The themes generated alongside their analysis are expected to provite thesigvill inform policymakers and hence brings
about interventions to address broadband adoption in the rural areagzahifizand other LMICs. For enhancing adoption, more
research is needed on devising sustainable cost-effective adoption modetalfareas of LMICs as broadband has already been
proven to contribute GDP in developed countries. Future research shoulédieddon cheap and sustainable backhaul solutions
as wellassustainable last-mile frameworks.
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