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FOREWORD

The telecommunications industry is a cornerstone of modern connectivity, driving
economic growth, fostering innovation, and shaping the future of global commu-
nication. As the sector continues to expand, it faces a rapidly evolving regulatory
landscape, with increasing demands for transparency, data integrity, and compli-
ance. Traditional methods of regulatory oversight are being challenged by the com-
plexities of digital transformation, calling for new approaches that ensure security
and accountability in an interconnected world.

With its promise of immutable data records, transparent processes, and enhanced
security, blockchain technology has emerged as a key enabler in addressing these
challenges. This white paper examines how blockchain can streamline regulatory compliance in telecommu-
nications by enhancing data integrity, creating robust audit trails, and fostering transparency. Through case
studies and practical insights, we highlight the real-world applications of blockchain, while also addressing the
regulatory considerations and challenges that must be navigated for successful adoption.

POTRAZ is committed to fostering innovation and exploring forward-looking solutions that strengthen the
regulatory framework of the telecommunications industry. We invite you to engage with this comprehensive
analysis and join us in envisioning an Information and Communication Technology (ICT) landscape where tech-
nology and regulation coexist to deliver greater efficiency, transparency, and security. Together, let us harness
the power of blockchain to build a future-ready digital landscape.

/QAU},QLNT‘T/&,

G.K. }\Aaéhengete (Dr)

Director General



ABOUT THIS REPORT

The Information Society Watch is a quarterly pub-
lication by the Postal and Telecommunications
Regulatory Authority of Zimbabwe's (POTRAZ).
Itis a collection of research whitepapers present-
ing information, expert analysis and insights into
emerging trends and key issues as they relate to
Information and Communication Technologies.
It is based on quantitative and qualitative data
gathered by the Authority from service providers,
government, end-users, as well as reputable phys-
ical and online resources. It also provides valuable
insights from industry and policy experts.

This quarterly publication of research whitepaper is in
pursuit of building intellectual capital, delivering research
evidence and building knowledge societies. In today's
world, the creation, dissemination and utilization of in-
formation and knowledge are important as knowledge
is widely regarded as a very important factor of produc-
tion. Further-more, the whitepapers in this publication
are intended to inform policy on various Information and
Communication Technology matters of interest, nation-
ally and globally.
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How Blockchain Can Enhance

Data Integrity And Security In
Compliance Processes

1. Introduction

The global telecommunication industry is experienc-
ing a very profound change driven by technological
advancements and shifts in consumer preferences.
One of the cutting-edge emerging technologies is
the blockchain technology which is being used by
many organisations due to its potential to revolutio-
nise various sectors including the telecommunica-
tion industry. Blockchain is a distributed system of
data structures where the last data entry is linked to
the next entry and then stored on a block (Sanda et
al, 2022). In simple terms, blockchain technology re-
fers to an advanced database mechanism thatallows
transparent information sharing within a business
network. Blockchain technology has revolutionised
the storage and management of data. According
to Le and Hsu (2021), blockchain contributes to the
process of changing low-trust centralised transac-
tion ledger held by a single third party, to high-trust
decentralised form held by different verifying nodes.
Due to its decentralised nature and security robust-
ness, blockchain has big potentials to be applied in
various fields beyond cryptocurrency.

According to Deloitte’s 2019 Global Blockchain Sur-
vey, 53 percent of respondents say that blockchain
technology has become a critical priority for their or-
ganisations and 83 percent see compelling uses of
Blockchain. In the ever-evolving landscape of com-
pliance processes, ensuring data integrity and secu-
rity stands as a paramount challenge for organisa-
tions across industries. Data integrity is the property
that the data used in a solution is correct, reliable
and useful for all participants and data security is

the practice of protecting digital information from
unauthorised access, corruption or theft throughout
its entire lifecycle. The advent of blockchain technolo-
gy has emerged as a transformative solution, offering
unprecedented levels of trust, transparency, and im-
mutability in data management. Many auditors and
regulators see the technology as a way to save time
and improve compliance because it relies on self-ex-
ecuting smart contracts and once transactions are
processed, they are irreversible (Kotze, 2018). Accord-
ing to Deloitte (2024), a wide range of organizations
are already adopting blockchain-powered solutions
to add efficiency and security across all areas of data
management, including client onboarding, identity
management, and transaction processing.

In compliance processes, ensuring data integrity is
one of the top challenges in some organisations. The
goal of this paper is to explore the improvements in
compliance processes which result from the imple-
mentation of blockchain technology in the telecom-
munication industry. Traditional systems are often
vulnerable to data tampering, unauthorised access,
and single points of failure, leading to compliance
breaches and costly repercussions. Blockchain tech-
nology presents a paradigm shift by providing a dis-
tributed ledger that securely records transactions
across a network of computers, ensuring that data re-
mains immutable and transparent. In addition to that,
the decentralised nature of blockchain technology
eliminates the need for central authority, reducing the
risk of fraud manipulation in compliance processes.
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2. Characteristics Of Blockchain
Technology

The diagram below shows some of the characteristics that
underpin blockchain technology which enables it to add val-
ue to compliance processes.
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Blockchain operates on a decentralised network
of nodes, where each node maintains a copy of
the entire ledger. It distributes data recordings
and transaction execution across the different
computers, called nodes, that participate in a
given network. So, there is no need for a central
authority to act as an intermediary between the
nodes, thus reducing the risk of failure of single
points.

2.2 Immutability and Transparency

Blockchain bundles data into blocks by using hashes or
digital signatures of the previous ones. These blocks are
linked together, and they interlock to form a chain. Once
a block is added to the chain, it is extremely difficult to
alter without altering all others that follow it. Therefore,
each block and the data it contains are essentially im-
mutable and this immutability helps to create the trust
for parties to conduct business safely over the internet
making it ideal for applications where audit trials and

data provenance are critical.

2.3 Consensus Mechanisms

Blockchain technology requires nodes to reach a consen-
sus to validate information and accept new transactions.
This mechanism is uses different algorithms such as Proof
of Work (PoW), Proof of Stake (PoS), and Delegated Proof
of Stake (DPoS), each with unique approach to achieving
agreement among network participants. The mechanism
which varies with the type of blockchain (either public or
private) enables the elimination of a central authority to
confirm and maintain the ledger of all transactions.

2.4 Cryptography

This involves the use of sophisticated cryptogra-
phy-mathematical techniques and algorithms to secure-
ly store, transmit, and process information. The applica-
tion of cryptography ensures the reliability of data and
transactions across the nodes of a blockchain. The use
of public and private key pairs enables secure authenti-
cation, encryption, and digital signatures, thus ensuring



data privacy and security
2.5 Timestamps

Timestamping is integral to the blockchain’s struc-
ture; each block includes a timestamp cryptograph-
ically linked to the previous block. These digital
timestamps on the front of the block make it easy
to track and verify information. The chronological
order, verified by the timestamps acts as a robust
proof of time, preventing disputes about transac-
tion order.

2.6 Resilience

A distributed database by its nature is more resis-
tant to accidental failures or malicious attacks than
a centralised system. Data is not stored on a single
location, making it highly resistant to single points
of failure. Multiple copies of the blockchain exist
across the network, ensuring redundancy and fault
tolerance. If one or more nodes on the blockchain
fail or are hacked, the rest of the system can still
function reliably

2.7 Smart Contracts

These are self-executing contracts with predefined
rules encoded on the blockchain. Smart contracts
execute transactions based on predefined condi-
tions, reducing the need for intermediaries, which
in turn lowers costs and streamlines operations
(Abdul, 2024).

2.8 Security

This is a paramount feature which is achieved
through a combination of robust cryptograph-
ic techniques and consensus mechanisms. Data
is distributed among all nodes in the blockchain
such that a hacker can only corrupt a blockchain
only he seizes most of the nodes which much
tougher than attacking a single and central server.
Cryptographic hashing creates unique fingerprints
for each block and digital signatures authenticate
transactions, thus preventing unauthorised access
and modifications of data. Consensus mechanisms
also ensure that all nodes agree on the valid state of

the blockchain leading to the prevention of fraudulent
additions or deletions.

3. Improvements In Data Integrity And
Security In Telecommunication Compli-
ance Processes

Telecommunication companies handle vast amounts of
sensitive data which include customer information, call
records, and network configurations. Data integrity and
security is very important in these organisations, espe-
cially with the increasing regulatory requirements and
cybersecurity threats. Blockchain technology presents
unique opportunities to enhance compliance process-
es in the telecommunication sector. Capturing relevant
data with integrity has been a priority for a long time
and ensuring security from different threats has been
a challenge. Blockchain technology, due to its features,
has been able to tackle some of these challenges. Some
of the improvements include:

3.1 Immutability and Transparency

It becomes virtually impossible to alter or delete data
without consensus from participants, once data is re-
corded on a blockchain. All transactions on a blockchain
are transparent and can be traced back to their origin.
The immutability and transparency of data enables au-
ditors and regulators to easily verify the authenticity of
data and track its entire history thus enhancing trust
and accountability in compliance processes since data
integrity is well maintained

3.2 Data Security

The use of advanced cryptographic techniques en-
hanced data security. Each block is linked to the other
using cryptographic hashes and this makes it extremely
difficult to for malicious actors to tamper with the data
stored. According to Nakamoto (2008), Transactions
that are computationally impractical to reverse would
protect sellers from fraud, and routine escrow mecha-
nisms could easily be implemented to protect buyers.
This kind of security has improved data integrity in the
telecommunication industry, simplifying compliance
audits and enables stakeholders to access up to date
and accurate information. Blockchain also enhances the
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security of data that is being exchanged between parties. The use of encryption, digital signatures, and private
keys secures the exchange of sensitive and private information such as customer data, and call records making
it easier for telecommunication companies to comply with data protection regulations.

3.3 Network Security

Network security is the protection of the underlying networking infrastructure from unauthorised access, mis-
use, or theft. Blockchain technology, due to its decentralisation feature and the use of cybersecurity frameworks,
can enhance the storage and management of cybersecurity data such as threats intelligence, security policies
and access controls.

3.4 Smart contracts and Consensus Mechanisms

Smart contracts automatically enforce compliance rules, triggering actions based on predefined criteria and
ensure all parties involved comply with the agreed terms and conditions for example service level agreements
between telecommunication service providers and their customers. This is also similar to the consensus mech-
anisms where all nodes in a blockchain have to agree with each other before actions are made. This gives a
room for a thorough data validation and multi-step verification before any action is made, thus ensuring data
integrity.

3.5 Emergency Services and Location Tracking

Blockchain can enhance emergency services by securely storing and sharing location data during emergency
calls. Emergency services are very common in some sectors especially in the health sector. According to Wu and
Ho (2023), emergency-relevant medical data of patients can be securely uploaded to a TLS server integrated
with the Fabric blockchain, using advanced tools for scheduling and automating the uploading process. Once
stored on the ledger, the data is replicated and distributed to other authorised network members, such as hos-
pitals or healthcare personnel, based on predefined policies, ensuring a consistent and comprehensive view of
the patient’s health data. This can help emergency responders to locate patients or individuals in distress more
quickly and accurately thus improving compliance with regulations related to emergency service provision by
telecommunication service providers.

3.6 Data Roaming Agreements and Authentication

Data roaming refers to the ability for a mobile device like a smartphone or tablet to access a cellular data net-
work when it's outside its home network’s coverage area. Blockchain can help in securing roaming agreements
between telecommunication operators. This ensures the accurate calculation and settlement of charges be-
tween these operators in real-time. In addition to that, blockchain can also enhance the authentication of data
roaming by securely validating user identities and authorising access to network services. This can improve
compliance with data protection regulations in the telecommunication industry.

3.7 Quality of Service

Blockchain can be used to monitor and verify the quality of service provided by telecommunication networks.
Smart contracts can enforce service level agreements and trigger penalties or incentives based on predefined

performance metrics, improving compliance with service quality standards.
3.8 Decentralisation

Blockchain operates on a decentralised network of nodes, eliminating the need for a central authority to con-
trol or manage data. This decentralised structure reduces the risk of single points of failure and unauthorised



alterations, enhancing data security.
3.9 Fraud Detection

Blockchain’s transparent and immutable nature can help in fraud detection by creating a secure audit trail of
transactions. Telecommunication companies can use blockchain to identify suspicious activities, such as unau-
thorised access or fraudulent calls, and take immediate action to mitigate risks.

4, Conclusion And Recommendations

As explored in this paper, blockchain technology has improved data integrity and security in compliance pro-
cesses across industries including the telecommunications industry.

As explored in this paper, blockchain technology has improved data integrity and security in compliance pro-
cesses across industries including the telecommunications industry. Real-world use cases and expert insights
has indicated that blockchain has the potential to transform compliance practices by providing secure data
sharing, automating processes, enhancing network security, and facilitating regulatory compliance reporting.
Organisations can now address key compliance issues, streamline operations, strengthen trust in data man-
agement, and ensuring an end-to-end security of information by using blockchain. To effectively harness the
power of blockchain technology in telecommunication compliance, organisations are encouraged to consider
the following factors:

« Pilot projects and Proof of Concepts: Organisations are encouraged to assess the feasibility and benefits
of blockchain technology in compliance processes through the implementation of pilot projects and proof
of concepts in sandboxes that are regulated, to ensure that performance and strategies are well refined
before full-scale implementation.

« Collaboration and Partnerships: Organisations can collaborate with industry peers, technology provid-
ers and regulatory bodies to foster innovation and knowledge sharing in blockchain adoption. This help in
navigating different opportunities and addressing interoperability challenges associated with blockchain
technology in meeting the telecommunication industry standards.

« Data Privacy and Compliance by Design: Organisations are encouraged to incorporate privacy-en-
hancing technologies, data protection measures and regulatory compliance frameworks in their products
and services to ensure the security and ethical use of blockchain in compliance processes.

« Continuous Education and Training: Fducation and Training programs are very vital in building internal
expertise and awareness of blockchain technology in organisations. Imparting staff with the necessary skills
and knowledge enables effective utilisation of blockchain technology.

» Monitoring and Evaluation: The performance and impact of this technology on compliance processes

needs to be monitored to optimize its effectiveness in telecommunication compliance.

Organisations can unlock the transformative benefits of blockchain in compliance processes, paving the way
for secure, efficient, and compliant future in the telecommunication industry. The adoption and effective im-
plementation of blockchain in compliance processes is not an overnight process and it requires the integration
of the stated factors.
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Blockchain for Compliance:

Industry Case Studies

1. Introduction

The telecommunications industry continues to face
considerable challenges in addressing the increased
need for data security while remaining compliant
with the evolving landscape of regulatory man-
dates. With the expansion of the industry, tele-
communications operators must secure terabytes
of confidential information and at the same time,
guarantee that their systems adhere to strict local
and international regulations. With the introduction
of 5G, Internet of Things (loT), and cloud-based ser-
vices, telecom networks have become more com-
plex, creating a vast attack base for cybercriminals.
One data breach can have destructive consequenc-
es, resulting in reputational damage, financial losses
and regulatory penalties.

Telecommunications operators must prioritise data
security and adopt solid measures to safeguard their
networks, systems, and customer data from cyber
threats. By taking a proactive approach to security
and regulatory compliance, operators can not only
protect their infrastructure but also encourage and
Create trust among their customers and maintain a
competitive edge in the rapidly growing market-
place.

One promising solution to these problems is block-
chain technology. The decentralised, unchangeable
ledger that blockchain provides will offer better
transparency, security, and efficiency and therefore,
would be a good solution to many of the problems
that are prevalent in the telecommunications in-
dustry, such as data privacy, identity authentication,
roaming and interconnection and quality of service
(QoS) management (Bhattacharyya, A., Chaturvedi,
S. 2020). The use of blockchain technology would

greatly improve compliance, as it would provide per-
manent records that facilitate accurate and timely re-
porting, thus eliminating the risk of fraud and minimiz-
ing human error (Zwitter, A, Boisse-Despiaux, M.,2018).

All regulators require that telecommunications opera-
tors uphold the highest standards of data security and
privacy, comply with all global data transfer laws and
be transparent in all their operations. Blockchain can
make compliance a lot easier as it automates the re-
cording and reporting of vital information, makes au-
dits simple, and allows for real-time tracking of transac-
tions and agreements, which ultimately cuts down on
operational costs.

Several telecommunications companies have already
begun using blockchain to meet regulatory require-
ments and enhance data security. Blockchain has the
capability to alter the industry by assuring compliance
with global data protection requirements such as the
General Data Protection Regulation (GDPR) and in-
creasing the security of interconnected networks and
systems. To gain an understanding of regulatory com-
pliance using blockchain, we studied Swiss Post, Swiss-
com, and Vodafone. These case studies demonstrated
the potential of blockchain to improve regulatory com-
pliance and security in the telecommunications busi-
ness.

2. Case Study 1: Swiss Post And Swiss-
com- Blockchain Infrastructure For
Regulatory Compliance

2.1 Introduction

In 2018, Swiss Post and Swisscom, two of the largest
and most trusted service providers in Switzerland's
postal and telecommunications sectors announced
the deployment of a blockchain infrastructure de-
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signed to meet the highest standards of security and regulatory compliance. The initiative showcased the po-
tential of blockchain technology to support diverse applications across industries while maintaining stringent
adherence to regulatory frameworks. It was created as a result of the growing need for secure and efficient data
management in ‘confidential”industries such as finance, healthcare, and utilities. This collaboration enabled the
establishment of a private blockchain backbone in Switzerland, storing all the data within the country, which is
a necessity for regulatory compliance with Swiss data privacy regulations.

2.2 Business Challenge

Swiss companies, notably those in highly regulated sectors, faced strict compliance requirements regarding
data handling, security, and privacy. With rising cyber threats, organizations felt more and more obligated to
protect the confidentiality, integrity, and availability of sensitive information. Traditional methods of data shar-
ing and verification were not just vulnerable to breaches but also costly and time-consuming. Swiss Post and
Swisscom realised that they needed a solution that would ensure secure, tamper-proof data handling and
simultaneously comply with the Swiss legal requirements, including the General Data Protection Regulation
(GDPR).

2.3 Blockchain Initiative

Swiss Post and Swisscom overcame these hurdles by merging their existing infrastructures to develop a propri-
etary blockchain solution, built on the Hyperledger Fabric2 architecture. Unlike public blockchains such as Bit-
coin or Ethereum, this system operated as a permissioned network, meaning that only pre-approved users with
contractual relationships could access and participate in the blockchain. Several features made this blockchain
particularly attractive for regulatory compliance:

<= Data Every data processed within the blockchain remained in Switzerland, warranting com-

() Sovereignty pliance with national data protection laws.

Eneray By restricting usage to authorized users, the infrastructure operated with far less en-
Efficiency  ergy consumption than public blockchains, a key factor for sustainable development.

cocurit d Swiss Post and Swisscom maintained a highly secure and trusted system, verifying
ecuri an
@ Trust J each other’s operations through distributed ledger technology (DLT), providing a trust-

worthy and tamper-resistant environment for sensitive digital business processes.
2.4 Applications

Swiss Post and Swisscom launched pilot applications of the blockchain in mid-2018, focusing on various use
cases:

Pharmaceutical Transport: Swiss Post used blockchain as a method to record temperature readings
when transporting pharmaceuticals in order to uphold health and safety laws.

Renewable Energy Billing: Swiss Post’s PostFinance partnered with Energie Wasser Bern to trial a block-
chain billing system that would simplify billing tenants in buildings with photovoltaic installations as the
energy is distributed.

Digital Shares: Swisscom partnered with Daura AG, a Swisscom subsidiary, to create digital shares
through blockchain technology allowing for the secure and convenient transfer of equity management.



2.5 Results
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Its blockchain immutable ledger and data sovereignty (i. e. more regulatory compliance) allowed both corpo-
rations to comply with Swiss and European data protection laws. Also, automating many business processes
(such as billing and data verification, helped smooth processes out, eliminating much of the manual inter-
vention and administrative costs. The permissioned nature of the blockchain provided increased security by
ensuring that only verified parties could access the system, significantly lowering the risk of data breaches and
fraud. Additionally, the blockchain infrastructure served Switzerland's strategic interests in data sovereignty and
national security by storing data within the country.

2.6 Conclusion

The partnership between Swiss Post and Swisscom to build a private blockchain infrastructure is an example of
how telecommunication companies used blockchain technology to accommodate the growing demand for
data security and regulatory compliance. The system increased operational efficiency and set a precedent for
other telecom operators who wish to use blockchain in a requlated space.

3. Case Study 2: Vodafone’s Blockchain Initiatives
3.1 Introduction

As an international leader in telecommunications, Vodafone has taken proactive initiatives toward integrating
blockchain technology to meet the growing regulatory demands, particularly in data security, identity verifica-
tion, and transparency. Blockchain's decentralisation allows for companies like Vodafone to have extra insurance
that their customer data, transactions, and digital communications are in compliance with all global regulatory
frameworks and that they are indeed following all of the legal and security standards.

Which blockchain application to
prioritize for regulatory compliance?

DAB Platform Chainlink Collaboration

Secure and compliant loT Streamlined global trade
device communication. document exchange.

o°@°o
o

Mobile Device Integration

Enhanced security and
compliance for mobile
payments.
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3.2 Blockchain in Vodafone’s Digital As-
set Broker (DAB) Platform

One of Vodafone's biggest blockchain initiatives
is a project called the Digital Asset Broker (DAB)
which enables secure and autonomous commu-
nication between Internet of Things (loT) devices.
This blockchain approach allowed all of the enor-
mous amounts of data exchanged between loT
devices to be transparent, auditable, and secure,
which adheres to very strict data protection laws.

Regulatory Focus: The DAB platform assisted
with regulatory compliance by ensuring that all
transactions involving loT devices followed GDPR
(General Data Protection Regulation) and other
data protection laws all over the world. With the
use of blockchain's immutable ledger, Vodafone
can make sure that all of the devices’communica-
tion is traceable and secure.

Results: The platform allowed Vodafone to track
and record communications in a compliant fash-
ion. Using blockchain for secure device transac-
tions meant less risk of non-compliance for Voda-
fone, but also a faster, more efficient process for
complying with regulations regarding data priva-
cy and secure communications.

3.3 Blockchain and Vodafone-Chainlink
Collaboration: Enhancing Cross-Border
Compliance

Vodafone's partnership with Chainlink Labs allows
for the ease of use of blockchain to facilitate the
exchange of global trade documents, which in
turn directly facilitates compliance with cross-bor-
der trade regulations. Trade documentations are
always delayed or fraudulent, and that always
seems to lead to regulatory problems. Immutabil-

ity and security are what blockchain offers to combat
these issues.

Regulatory Focus: \Vodafone utilizes blockchain to
manage real-time trade document exchanges in or-
der to maintain complete transparency and account-
ability over their global operations. This helps to ad-
here to laws of international trade (i.e., customs, and
import/export laws).

Results: \Vodafone’s blockchain document handling
would lead to fewer errors and fraud, thus better
compliance with regulatory requirements. It makes it
easy to check documents in real time and know that
all the information is accurate, secure, and legal

3.4 Embedding Blockchain in Mobile Devic-
es for Regulatory Compliance

Vodafone research into putting blockchain-based
wallets into SIM cards seems to be a good idea be-
cause it adds that extra level of security necessary for
the management of digital assets that are required to
comply with financial regulations regarding mobile
payments and data transactions.

Regulatory Focus: This blockchain answer would
allow Vodaphone to comply with their KYC and AML
regulations because it can securely verify identities
and make sure that transactions are traceable. These
are vital stipulations in financial compliance especial-
ly in areas with maturing regulatory structures for dig-
ital payments.

Results: With the use of blockchain, Vodafone could
make an extremely transparent and secure system
that makes it much easier to verify identities and track
transactions, thereby making sure that all of the finan-
cial transactions are in compliance with the laws and
regulations.



3.5 Outcomes and Regulatory Impact
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Vodafone’s initiatives demonstrate how blockchain technology can drive regulatory compliance in key areas
such as data privacy, secure communication, identity verification, and cross-border trade. Vodafone can meet
the growing and complicated compliance requirements of the telecom industry by using blockchain’s im-
mutable and transparent transaction history. These actions keep Vodafone at the top of the list of secure/com-
pliant telecommunications companies.

4. Comparative Analysis

4.1 Blockchain Implementation Approach

Hyperledger 7> .
Fabric <// Chainlink
(=4

Data sovereignty | o o loT data security
focus & @
bl T(”;ate &d3X) Public-facing
ocrenain OPEN  blockchain
system —

Swiss Post &

; Vodafone
Swisscom

Comparing blockchain implementations by Swiss Post &
Swisscom and Vodafone.
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Swiss Post & Swisscom: The partnership be-
tween Swiss Post and Swisscom to build out a
private blockchain infrastructure centred around
data sovereignty and security, performance. Their
blockchain is a permissioned system, meaning
only trusted, identified users with contractual re-
lationships can access it. This solution is based on
Hyperledger Fabric, which is a secure and efficient
blockchain framework.

Vodafone:\/odafone has been using blockchain in
some of its operations, mainly in its (IoT) platform,
using it to secure SIM-based devices, and manage
cross-border trade and identity verification. It is not
as close as the Swiss Post and Swisscom private
blockchain, but Vodafone has been doing some
work with blockchain as well, but more public-fac-
ing, using things like chainlink to de-centralize and
secure the flow of loT data.

4.2 Key Regulatory Compliance Achieve-
ments

Swiss Post & Swisscom: One of the key regula-
tory accomplishments of Swiss Post - Swisscom is
the fact that they can adhere to Switzerland’s strict
data privacy laws by ensuring that all blockchain
data remains in Switzerland. This is especially im-
portant in financial services, where there are se-
vere data privacy laws. They utilize a permissioned
blockchain to create a transparent but secure led-
ger system to handle the sensitive data, i. e. phar-
maceuticals and renewable energy billing.

Vodafone: Everything Vodafone has done has
been geared towards global regulatory compli-
ance, GDPR in the EU and all. Vodafone uses block-
chain to secure loT devices and manage identities,
and therefore guarantees compliance over bor-
ders, especially in the EU. This allows them to com-
ply with all of the international privacy and data
protection laws, and it drastically decreases the
possibility of data breaches and fines from regula-
tory agencies.

4.3 Efficiency and Scalability

Swiss Post & Swisscom: It's a permissioned blockchain
solution so the transaction processing is much faster and
more efficient because the network is closed and only
needs verification from a limited number of parties. This
is especially beneficial for corporations that have to have
those high security standards and quick accurate com-
pliance reports. But this system’s expandability is some-
what inhibited because it's so private, it's more about the
small, niche markets instead of broad-scale telecom ac-
ceptance.

Vodafone: Vodafone is using blockchain for loT which
provides a very scalable solution especially with the loT
continuing to explode. Their blockchain implementation
is decentralized which allows for much larger, more glob-
al participation in the network and it is a flexible solution
that could evolve as the number of connected devices
grows. However, the problem is to handle the rollout on
a grand scale, with thousands of devices being deployed
in many different countries, all with differing local regula-
tory requirements.

4.4 Security and Risk Management

Swiss Post & Swisscom: The Swiss have the most ad-
vanced security precautions in their blockchain infra-
structure because of the types of industries they have
(banking, pharmaceuticals, energy). The blockchain is
permissioned so that all participants are verified which
eliminates the risk of fraud and unauthorized access. The
infrastructure also facilitates immediate verification of
compliance certificates, enhancing trust between part-
ners and reducing regulatory risks.

Vodafone: \/odafone is focusing on loT security which is
a big pain in the telecommunications industry because
they must secure these huge networks of interconnected
devices. Blockchain authentication and securing of sim-
based devices provides a strong security layer, reduces
telecom network vulnerabilities and also improves com-
pliance with global cybersecurity regulations. Their lack
of centralization also eliminates many single points of fail-
ure which is very important when it comes to protecting
large amounts of customer and operational data.



4.5 Outcomes and Impact

Swiss Post & Swisscom: The results have been
very good, especially with regards to regulatory
compliance in the industries where high stan-
dards of data security and privacy are required.
With the use of blockchain in logistics and ener-
gy markets, the process of tracking pharmaceu-
tical data or energy billing has become much
simpler, making it easier to comply and more
transparent. That's hurt Switzerland's reputation
as a safe and secure place to do digital business.

Vodafone: Vodafone’s blockchain endeavours
have come a long way in enhancing loT security
and regulatory conformity, especially regarding
international commerce. With blockchain’s se-
cure management and tracking of loT devices,
Vodafone can comply with strict data protection
laws in all countries. But, at the same time, their
international scope makes their operations a bit
more difficult because they must deal with sev-
eral different requlatory agencies.

4.6 Comparative Strengths

Swiss Post & Swisscom: Their blockchain solu-
tion is strong because of its high security, and
energy efficiency, and because it is good for in-
dustries that are highly regulated and sensitive.
Their permissioned block chain architecture
does perform better in secure closed systems,
but it may not have the flexibility required for
wider, international telecommunication usage.

Vodafone: The greatest advantage Vodafone
has is that they can scale a blockchain for global
loT use, and that's perfect for telecommunica-
tions. They can do this because they use decen-
tralized networks, which gives them the flexibility
and the ability to comply with more regulations
across borders, but this could eventually mean
that the standards that they will have to main-
tain to ensure worldwide consistency will be-
come extremely complicated.

5. Opportunities For Zimbabwe: Les-
sons From Case Studies

In Zimbabwe, the adoption of blockchain in the telecom
sector is still in its budding stages. Although people are
becoming more aware of the capabilities of the technol-
ogy, it has not been integrated into mainstream opera-
tions. Instead of using blockchain technology to solve
the problems of data sovereignty or operational trans-
parency, the emphasis has currently been on construct-
ing regulatory structures such as the Data Protection
Act. Zimbabwe is rapidly expanding its mobile-based fi-
nancial services and other ICT initiatives, hence the need
for secure digital services is evident.

Zimbabwe’s telecom industry can learn enormously
from the Swiss and Vodafone case. The private block-
chain model of Swiss Post and Swisscom can be a tem-
plate for Zimbabwean telecommunications companies
to follow in addressing issues of data sovereignty and
privacy. Considering that Zimbabwean laws stress the
importance of keeping confidential information within
the country, a private blockchain network would allow
that information to remain under the country’s control
and comply with continental stipulations such as those
in the African Union Convention on Cyber Security and
Personal Data Protection.

The traceability and transparency achieved by Voda-
fone through blockchain could also be relevant to Zim-
babwe’s efforts to improve regulatory compliance and
billing transparency. By implementing blockchain, local
operators could create an immutable record of transac-
tions, ensuring that billing practices and tariff structures
are clear and easily auditable by regulatory bodies. This
method would not only allow operators to comply with
POTRAZ regulations but also make consumers feel that
the telecom services are impartial.

Zimbabwe is still in its infancy of blockchain in telecoms,
but there is no shortage of opportunities to apply les-
sons learned from international case studies. With the
focus on capacity building, collaboration, and regula-
tory congruence, Zimbabwe can take full advantage of
blockchain to overcome some of its most pressing prob-
lems in the telecommunications industry and become a
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leading force in the area.
6. Conclusions And Recommendations

Blockchain technology has shown great potential in addressing the telecom industry’s most compelling data
security issues, regulatory compliance, and operational efficiency. Swiss Post, Swisscom and Vodafone have
shown that blockchain can indeed be implemented strategically to meet the stringent requirements of data
privacy and secure communication, while at the same time increasing transparency and trustworthiness.

The case studies emphasize the need for blockchain technology in the telecom industry in order to comply
with regulations and strengthen data security. Each of the solutions has its own strong points, but the general
result is a more secure, open, and streamlined telecom structure. With the growth of 5G and loT, blockchain will
probably play a bigger part in how these issues are addressed, allowing telecom companies to stay ahead and
gain the trust of their customers.

«  Telecom providers who handle personal data should be incorporating permissioned blockchain
networks, like the ones Swiss Post and Swisscom use. These types of networks are more secure as
they only allow access to users that have been verified, making transactions quicker and reducing
the chances of fraud or unauthorized access.

-+ Operators should focus on scalable blockchain solutions for future technologies, particularly with the
growth of loT networks. Vodafone's decentralized blockchain model demonstrates scalability, offering
a flexible approach for managing regulatory compliance in an increasingly interconnected world.

- Continuous investment in blockchain R&D is essential for telecom operators to explore emerging use
cases. Staying ahead in blockchain innovation will enable operators to maintain competitiveness and
adapt to evolving regulations.
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Blockchain Potential Challenges and

Regulatory Considerations

1. Introduction

Blockchain technology has gained global attention
for its potential to revolutionise various sectors, in-
cluding telecommunications, by improving trans-
parency, security, and operational efficiency. In
the context of regulatory compliance, blockchain
offers a reliable way to record, verify, and audit tele-
communications data, such as customer records,
billing information, and spectrum management,
which are critical areas for the Postal and Telecom-
munications Regulatory Authority of Zimbabwe
(POTRAZ).However, despite its promise, blockchain
adoption presents significant challenges that Zim-
babwe must address, particularly considering the
country’s unique socio-economic and regulatory
environment. This whitepaper explores the chal-
lenges and regulatory considerations for adopting
blockchain in Zimbabwe's telecommunications
sector. It focuses on interoperability, scalability, en-
ergy consumption, data privacy, regulatory frame-
works, and the financial costs of transitioning to
blockchain.

2. Challenges Of Blockchain Adop-
tion In Zimbabwe’s Telecommunica-
tions Sector

2.1 Interoperability Issues

While the development of different blockchain
networks shows great potential for blockchains,
the isolated networks have led to data and asset
silos, limiting the applications of this technology
(Ghaemi, S, et al 2021). Cross-chain interoperability
is one of the crucial challenges preventing wide-
spread adoption of blockchain applications. Cross-
chain interoperability represents the ability for one

blockchain network to interact and share data with
another blockchain network (Madine, M., et al 2021).
Interoperability is a critical issue when considering the
integration of blockchain technology into Zimbabwe's
telecommunications sector. Zimbabwe's telecommuni-
cations operators use a variety of legacy systems that
may not be easily compatible with blockchain plat-
forms. Blockchain technologies, such as Ethereum, Hy-
perledger, and Corda, each have distinct frameworks,
consensus mechanisms, and capabilities (Kaur, M. and
Lnu, N., 2022). For the blockchain to function fully, it
requires components such as the Node, Transaction,
Block as a data structure, Chain of the blocks, Miners to
perform the block verification process, and Consensus
(consensus protocol) (Gabriel Kabanda., 2021). If oper-
ators adopt different platforms, cross-platform commu-
nication and data sharing become complex, making it
difficult for POTRAZ to uniformly monitor and enforce
regulatory compliance.

In  Zimbabwe, telecommunications operators like
Econet, NetOne, and TelOne have invested heavily in
proprietary infrastructure. Blockchain integration re-
quires seamless communication between these sys-
tems to allow effective data sharing and auditing. The
lack of established blockchain standards in Zimbabwe's
telecommunications sector compounds this problem,
as different operators could end up using incompatible
platforms, leading to data silos. Interoperability chal-
lenges are not unique to Zimbabwe. In Nigeria, where
multiple telecommunication operators use different
digital frameworks, cross-platform integration has also
proven to be a significant challenge (Nsabimana et al,
2021). POTRAZ can play a pivotal role in developing
blockchain standards for the telecommunication in-
dustry in Zimbabwe. Drawing inspiration from regional

initiatives like Smart Africa, Zimbabwe can establish a



standardized blockchain protocol specifically for
the telecommunications sector.

2.2 Scalability Constraints

When discussing scalability in the context of
blockchain technology, the term refers to the
transaction processing speed (Carlo RW., 2023).
Blockchain scalability has to do with the capacity
of a blockchain network to handle a growing vol-
ume of transactions, store data and increasing the
number of nodes running in the blockchain net-
work efficiently and in a timely manner, without
compromising on its core features such as securi-
ty, decentralisation, and consensus (Khan, D, et al
2021 & Carlo RW.,, 2023).

Today, one of the major challenges associated
with blockchain is scalability (Khan, D, et al 2021).
The ever-increasing demand for blockchain appli-
cations has resulted in significant scalability chal-
lenges, resulting in transaction latency, making the
system slower and less efficient, thereby hindering
their widespread adoption and utility (Carlo RW,
2023).
refer to the challenges in the blockchain network.

Blockchain scalability problems basically

These challenges include limited throughput, high
fees, and long confirmation times (Carlo RW., 2023
& Khan, D, et al 2021). Scalability issues can arise
when a blockchain network is unable to process
enough transactions when there is a significant
increase in the number of transactions, leading
to slower confirmation and processing times and
higher fees (Carlo RW, 2023). Slow transaction
times, high transaction fees and poor user expe-
rience may hinder the usability and practicality of
blockchain networks, especially for applications
that require high transaction volumes (Carlo RW,
2023 & Khan, D., et al 2021).

Blockchain networks face a fundamental challenge
known as the scalability or blockchain trilemma. It
refers to the idea that it is challenging to simulta-
neously achieve three key features of a blockchain
system: decentralization, security, and scalability,
thus requiring trade-offs to improve scalability

(CarloRW, 2023 &Khan, D, et al 2021). The trilemma sug-
gests that obtaining increased scalability would come at
the expense of decreased security and decentralization.
At the same time, it is critical to remember that only
scalability can enable blockchain networks to compete
successfully with traditional, centralized platforms (Carlo
RW, 2023 &Khan, D, et al 2021). This trilemma highlights
the need to find the right balance between these three
critical aspects of blockchain technology being essential
for blockchain’s growth. It is therefore essential to find a
balance between all those three aspects of the block-
chain and to consider the requirements of public block-
chain applications (Khan, D., et al 2021). The diagram be-
low illustrates the scalability trilemma.

Scalability

Blockchain
Trilemma

<€ >

Security Decentralization

Fig 1: Scalability Trilemma

Given the large volume of data processed by Zimbabwe's
telecommunications operators, scalability becomes a
pressing issue. For example, in sectors like mobile pay-
ments, call detail records, and spectrum allocation, large
volumes of data must be stored, analyzed, and audited
regularly. Public blockchains may struggle with this vol-
ume, leading to slower transaction processing times and
potential bottlenecks. Telecommunication operators like
Econet process millions of transactions daily through ser-
vices like EcoCash. Implementing blockchain for regula-
tory compliance in such high-volume environments may
lead to significant slowdowns unless scaling solutions
are implemented.
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2.3 Energy Consumption and Sustainability

Energy consumption is a significant issue for blockchain technology, particularly those that rely on Proof-of-
Work (PoW) mechanisms like Bitcoin. These systems require vast computational power to secure the network,
making them energy intensive. The proof-of-work (PoW) algorithm has enabled bitcoin to perform transactions
among peers in a trustless distributed decentralized environment. However, while doing this work, miner com-
puters are consuming a huge amount of electrical energy (Monrat, A.A,, et al 2019). Zimbabwe's energy supply
is inconsistent, with frequent power cuts and it rely on non-renewable sources. Adopting energy-hungry block-
chain solutions in the telecommunications sector can exacerbate the country’s energy challenges. Zimbabwe's
energy sector is already under pressure to meet the demands of households and industries. Adding the energy
burden of blockchain-based telecommunication operations may make the situation unsustainable. Other Af-
rican countries, such as South Africa, have also faced difficulties in adopting energy-intensive blockchain tech-
nologies due to energy shortages and high costs (Nsabimana et al., 2021).

According to Bitcoin Energy Consumption Index (2023), the continuous block mining cycle incentivises people
all over the world to mine Bitcoin. As mining can provide a solid stream of revenue, people are very willing to
run power-hungry machines to get a piece of it. Over the years this has caused the total energy consumption
of the Bitcoin network to grow to epic proportions, as the price of the currency reached new highs. The entire
Bitcoin network now consumes more energy than a number of countries. If Bitcoin was a country, it would rank
as shown below:

Energy Consumption by Country Bitcoin Energy Consumption Relative to Several Countries
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2.4 Data Privacy and Security

Privacy and security in blockchain applications face several significant challenges due to the very nature of the
technology. For instance, the immutability of blockchain ensures data integrity but raises concerns over privacy
because once data is recorded, it cannot be easily altered or deleted (Fanti & Viswanath, 2018). This is problem-
atic when sensitive personal information is stored on-chain, as it may conflict with privacy regulations like the
Data Protection Regulations, which mandates the right to erasure. Zimbabwe’s Data Protection Act emphasizes
the importance of safeguarding personal information, and this is particularly relevant in the telecommunica-
tions sector, which handles sensitive customer data. Additionally, the public nature of blockchains like Bitcoin or
Ethereum means that all transactions are visible to anyone on the network, which can compromise user privacy.
Although users operate under pseudonyms (public keys), sophisticated data analysis can link these keys back to
real identities (Fanti & Viswanath, 2018). This creates tension between the need for transparency and decentral-
isation and ensuring privacy for users.

The security of smart contracts, another blockchain feature, also poses risks. Smart contracts, once deployed,



are immutable, meaning errors or vulnerabilities in
the code can lead to security breaches or exploita-
tion (Eskandari et al,, 2018). This creates a significant
challenge in ensuring secure code deployment
in decentralised applications. Blockchain relies on
cryptographic keys for identity verification and
transaction security, but losing access to a private
key can result in irreversible losses (Eskandari et al,,
2018). At the same time, stolen keys can lead to
unauthorised access and control of assets. While
blockchain offers security advantages like decen-
tralization and encryption, its inherent transparen-
cy and immutability present considerable privacy
and security challenges. Striking a balance between
ensuring user privacy, regulatory compliance, and
maintaining blockchain’s core functionalities is an
ongoing challenge for the industry.

2.5 Regulatory Uncertainty

Regulatory uncertainty poses a significant chal-
lenge to the adoption and growth of blockchain
technology in Zimbabwe's telecommunications
industry. The absence of a clear regulatory frame-
work for blockchain in Zimbabwe creates confu-
sion about how the technology can be used within
the telecommunications industry. Without specific
legal guidelines, telecommunications companies
are uncertain about how to implement block-
chain-based innovations while remaining compli-
ant with the law. Zimbabwe has data privacy requ-
lations but lacks a framework tailored to blockchain,
therefore there is concern that blockchain could
either violate or conflict with existing data protec-
tion laws. Zimbabwe's regulatory framework for the
telecommunications industry has often been slow
to catch up with technological advancements, and
blockchain is no exception (Zhou, 2021). This delay
discourages telecommunications companies from
experimenting with blockchain applications such
as smart contracts for inter-operator agreements or
blockchain-based automated billing systems.

The lack of a coordinated approach to blockchain
regulation between Zimbabwe and other countries
complicates the adoption of roaming services and

cross-border data sharing systems (Butcher, 2020). The
absence of clear regulatory support for blockchain’s role
in fraud prevention leaves telecommunications opera-
tors uncertain about how to incorporate the technology
into their anti-fraud systems (Goredema, 2020). Coun-
tries like Uganda and Botswana are similarly grappling
with regulatory uncertainty around blockchain, which
has slowed adoption in their telecommunications sec-
tors (Nsabimana et al, 2021). Regulatory uncertainty in
Zimbabwe’s telecommunications industry creates hes-
itation around blockchain adoption. Addressing these
challenges with a comprehensive and flexible regulato-
ry framework would help unlock blockchain's potential
for innovation in telecommunications.

2.6 High Transition Costs

Transitioning from traditional systems to block-
chain-based solutions requires significant investment,
particularly for smaller telecommunications operators.
Costs include blockchain infrastructure, staff training,
and system integration, which can be financially bur-
densome for telecommunications operators in Zimba-
bwe (Nsabimana et al, 2021). Given the country’s chal-
lenging economic environment, these costs could be
prohibitive. Similar financial constraints have been ob-
served in other African nations, such as Ghana, where
the high cost of blockchain adoption has deterred
smaller telecommunications operators from investing
in the technology (Kugonza & Mukisa, 2020). Responsi-
ble authorities may introduce financial incentives, such
as tax breaks or grants, to encourage telecom operators
to adopt blockchain solutions. Alternatively, operators
may form consortia to share the costs of blockchain in-
frastructure and implementation, thereby reducing the

financial burden on individual companies.

3. Regulatory Considerations For Block-
chain Adoption In Zimbabwe’s Telecom-
munications Sector

3.1 Legal Recognition of Blockchain Records

For blockchain to be fully integrated into Zimbabwe's
telecommunications regulatory framework, legal rec-
ognition of blockchain-based records, smart contracts,
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and audit trails is essential. The current regulatory framework does not explicitly address these technologies,
which presents a challenge for operators using blockchain for compliance. Without legal recognition, block-
chain records may not be accepted in court or by regulatory bodies. In Ghana, for example, the government
has taken steps to recognize blockchain records, creating a more conducive environment for blockchain adop-
tion in its telecom sector (Nsabimana et al,, 2021). Responsible authorities should collaborate with lawmakers
to draft blockchain-specific regulations that provide legal recognition for blockchain-based records and smart
contracts. This would give telecommunications operators the confidence to adopt blockchain for regulatory
compliance (ITU, 2022).

3.2 Data Sovereignty and Cross-border Regulations

Zimbabwe’s telecommunications operators often engage in cross-border data transfers, particularly when deal-
ing with international telecommunication agreements and mobile money services. Blockchain’s decentralised
and global nature could conflict with data sovereignty laws that mandate local storage of certain types of data.
Zimbabwe should ensure that blockchain solutions comply with these laws while maintaining the benefits of
decentralisation. South Africa has implemented strict data sovereignty laws, which have created challenges for
cross-border blockchain operations (Mutembei & Kaburu, 2021). Responsible authorities should develop guide-
lines that clarify how blockchain can be used while adhering to Zimbabwe’s data sovereignty laws. Collaborat-
ing with regional regulatory bodies may also help harmonize cross-border blockchain operations.

3.3 Consumer Protection

Blockchain's complexity and immutability pose risks to consumers, particularly regarding data accuracy and
dispute resolution. In the event of an error in a blockchain record (such as incorrect billing), it can be difficult
to alter or correct the data. This may lead to consumer dissatisfaction and potential legal challenges. Respon-
sible authorities should introduce consumer protection regulations specifically for blockchain-based services,
ensuring that telecommunication operators provide mechanisms for dispute resolution and data rectification
(Chirume & Nyemba, 2023). This may include the introduction of off-chain mechanisms for error correction,
ensuring consumer rights are protected.

4. Conclusion And Recommendations

Blockchain offers significant potential to enhance regulatory compliance in Zimbabwe's telecommunications
sector by improving transparency, security, and operational efficiency. However, the challenges associated with
interoperability, scalability, energy consumption, data privacy, regulatory uncertainty, and transition costs must
be carefully managed to ensure successful adoption. Addressing these issues is essential for leveraging block-
chain’s full potential and fostering an innovative regulatory landscape.

Key Recommendations

Develop a comprehensive legal framework to enable the seamless integration of blockchain technolo-
gy. This framework should outline the permissible use of blockchain in telecommunications, define data
privacy standards specific to decentralized systems, and establish guidelines for the use of digital assets
within telecom services. Regulatory certainty will not only provide telecom operators with the confidence
to adopt blockchain but also attract investment and foster innovation in the sector.

Encourage collaboration among telecommunications operators, technology providers, and regulatory
bodies is essential to overcome technical challenges and develop interoperable solutions. POTRAZ may
facilitate forums and workshops where industry stakeholders can share best practices, discuss technical



hurdles, and pilot blockchain-based projects in a controlled environment. This collaborative approach will
allow stakeholders to align their efforts and create standardized solutions that benefit the entire industry.

Implement scalable and energy-efficient solutions. Scalability and energy consumption remain significant
barriers to blockchain adoption. To mitigate these challenges, the telecommunications sector may explore
blockchain platforms that use energy-efficient consensus mechanisms.

Invest in technical expertise and infrastructure to build the necessary technical expertise crucial for a suc-
cessful transition to blockchain-based solutions. The government should fund research, providing training
programs and technical workshops to enhance the knowledge of telecommunications professionals about
blockchain technology and its applications. Additionally, investments in infrastructure, such as secure data
centers and reliable energy sources, will support the deployment of blockchain solutions and ensure con-
sistent performance.

Blockchain's immutable nature poses unique challenges to data privacy, especially in light of data protec-
tion regulations. To address these concerns, POTRAZ may develop specific guidelines that reconcile block-
chain’s transparency with the need for data privacy. Approaches such as zero-knowledge proofs and per-
missioned blockchains can provide transparency while safeguarding sensitive information.

Transitioning to blockchain technology may involve significant initial costs, which can be a deterrent for
telecom operators. The government may provide financial incentives or subsidies to encourage the adop-
tion of blockchain-based systems. This support may come in the form of grants for pilot projects, tax incen-
tives for early adopters, or public-private partnerships aimed at reducing the financial burden of implemen-
tation..
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52~ EXPERT INTERVIEW:
PROF. TAWANDA MUSHIRI

Wh 0 iS PrOf Tawa n da M USh i ri Professor Tawanda Mushiri

Prof. Tawanda Mushiri is an Associate Professor in Artificial Intelligence, Medical Robotics and Biomedical Engi-
neering. He is the Executive Director — Technical for Scientific and Industrial Research and Development
Centre (SIRDC) Zimbabwe managing 12 institutes. SIRDC was established in February 1993 by the Govern-
ment of Zimbabwe through the Research Act [Chapter 10:22]. Its mandate is to carry out strategic Research
& Development for the benefit of the manufacturing, service, agricultural as well as to commercialize the Re-
search & Development outputs. For more information check here https://sirdc.ac.zw/management/

Interview
General Understanding of Blockchain in Telecommunications.

1. Can you briefly describe how you see blockchain technology transforming the telecommunications in-
dustry, particularly from a requlatory compliance perspective?

Blockchain is a distributed database or ledger technology that enables transparent and secure information
sharing across a network of computers. Each record, or “block,”is linked to the previous one, forming a chain
that ensures the integrity of the data stored. Because of the decentralized, transparent, and immutable nature
of blockchain, it has the potential to revolutionize our telecommunications sector by enhancing security, effi-
ciency, and compliance.

| will give a few examples. In recent news, sim swapping, where a scammer takes control of someone else’s
phone number by tricking the mobile carrier company into transferring the number to a SIM card that they
own, has become common place. Blockchain can put an end to this kind of fraud. With the promulgation of the
Data Protection Act Chapter 11:23, Act 5 of 2021, the government of Zimbabwe is putting emphasis on data
protection and privacy. The telecommunications industry is one area that holds a lot of such private data, you
think of a person’s biodata, physical address, real-time location, etc. Blockchain has the potential to help telecom
operators comply with regulations related to data privacy and customer protection. There are several other
advantages such as ensuring network neutrality and even simplifying data handling for the operators. This is
not just a hypothetical assumption, there are companies that have tried it and met with success. An example is
T-Mobile in the USA, they collaborated with Intel to create a blockchain database for internal use.

In a nutshell, blockchain can enhance transparency while guaranteeing customer data privacy and protection,
improve traceability, reduce fraud and simplify reporting for telecoms companies.

2. What do you think are the key advantages of using blockchain over traditional methods for requlatory
compliance in telecom?

It provides enhanced transparency, traceability, efficiency, security, and trust. By automating processes, reduc-
ing overhead, and ensuring data privacy, blockchain can help telecom companies streamline their compliance
efforts, reduce costs, and build stronger relationships with customers and regulators.



Data Integrity and Security

3. How can blockchain enhance data integrity and security in telecom compliance processes, especially
when dealing with sensitive customer and operational data?

Blockchain technology significantly enhances data integrity and security in the telecommunications industry
through its decentralized architecture, which eliminates single points of failure and reduces the risk of unautho-
rized access and data tampering. By employing advanced cryptographic techniques, blockchain ensures that
any alterations to data are easily detectable, thereby safeguarding sensitive customer information. The use of
consensus mechanisms, such as Proof of Work or Proof of Stake, validates transactions and prevents fraudulent
activities, while real-time data accuracy allows telecom companies to maintain reliable and up-to-date infor-

mation.

4. From a technical standpoint, what specific features of blockchain do you believe are most beneficial in
securing data within a telecommunications network?

Blockchain offers several key features that can significantly enhance data security within telecommunications
networks. Its decentralized nature reduces the risk of data breaches by distributing information across mul-
tiple nodes, while immutability ensures that once data is recorded, it cannot be altered without consensus,
maintaining accurate and tamper-proof logs. The transparency and auditability of blockchain enable real-time
monitoring, making it easier to detect fraud and unauthorized access. Moreover, smart contracts can auto-
mate processes such as service provisioning and billing, ensuring secure and auditable transactions. Enhanced
authentication through cryptographic techniques protects against unauthorized access, and the use of cryp-
tographic hashing ensures data integrity by linking blocks securely. The resilience to attacks provided by its
distributed structure makes compromising the network significantly more challenging, while interoperabili-
ty among different systems can facilitate secure data exchange across networks.

5. Do you think blockchain can adequately address concerns regarding data breaches and unauthorized
access in telecommunications? If so, how?

Blockchain does have significant potential to address data breaches and unauthorized access in telecommuni-
cations. Through its immutable ledger system, it ensures that data cannot be altered or deleted once recorded.
This reduces the risk of data breaches and unauthorized modifications. Blockchain can also be used to create
secure digital identities, thereby reducing the risk of identity theft and unauthorized access. However, like any
other technology, its implementation is not without challenges. The regulatory landscape for blockchain glob-
ally is still evolving, and compliance can present a significant hurdle. Its implementation also requires special-
ized knowledge, which as a country, we may need to invest in. By addressing these issues, our telecoms industry
stands to benefit from this cutting-edge technology.

Audit Trails and Reporting

6. What role do you think blockchain can play in improving the auditability of telecom operations, par-
ticularly in areas like billing, fraud prevention, and customer data management?

By providing a decentralized and immutable ledger, blockchain ensures that all transactions, such as billing
records and service usage, are securely recorded and cannot be tampered with. This transparency allows for
real-time auditing, enabling operators to track and verify transactions easily, which is crucial for accurate bill-
ing and dispute resolution. In terms of fraud prevention, the ability to maintain a single source of truth helps
eliminate discrepancies and reduces the potential for fraudulent activities, as every transaction can be traced
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back to its origin. Additionally, blockchain enhances customer data management by allowing customers to
have greater control over their personal information, with secure access and consent mechanisms built into
the blockchain. This ensures compliance with data protection regulations and fosters trust between telecom
providers and their customers. Overall, the integration of blockchain technology in telecom operations signifi-
cantly strengthens auditability and accountability, leading to improved operational efficiency and customer
satisfaction.

7. How can blockchain-based solutions simplify and automate regulatory reporting in telecommunica-
tions? Can you provide examples of current use cases?

By providing a single, immutable ledger for all transactions and data exchanges, blockchain ensures that data
is consistent, it is accurate, and easily accessible for regulatory purposes. This allows telecom companies to
efficiently and timeously compile and submit reports to regulatory bodies. This can even be done in real-time.
Because it uses smart contracts, it can automate many aspects of reporting by self-executing and collecting,
verifying, and reporting data as required, which reduces manual data entry and at the same time minimize
human error. This in turn enables continuous auditing and compliance checks, allowing telecom companies
to maintain compliance proactively rather than relying on periodic audits by POTRAZ, thus preventing poten-
tial compliance issues. To the advantage of the telecom companies, automating these processes can reduce
compliance costs by minimizing the need for third-party internal auditors and decreasing the time spent on
manual tasks. Another area where blockchain has been used with success is managing records. Given that
telecommunication industry involves many different players, like telecom companies, infrastructure providers,
and third-party services, there are various records and databases that need to be managed. Distributed ledger
technology, an extension of blockchain techniques, has proved to be a handy solution.

8. Could you explain how blockchain creates immutable audit trails and how this might enhance trans-
parency for telecom regulators?

Immutable audit trails are created through the unique structure of blockchain technology. Each transaction is
time-stamped and linked to the previous one, forming a chain of blocks. This means that once data is recorded,
it cannot be altered or deleted without altering all subsequent blocks. Of which that would require consen-
sus from the network participants. What that means in a telecom context is that there will be a permanent,
tamper-proof and verifiable record of all transactions and activities within the telecommunications network. It
makes it easier for oversight audits and conversely build trust among all stakeholders involved.

Case Studies

9. Are there any telecommunication companies or projects you are aware of that have successfully im-
plemented blockchain to improve regulatory compliance? What results or benefits have they observed?

An India based company called Coforge developed a blockchain solution to streamline number portability.
Number portability is a service that allows you to keep your existing phone number when you switch from
one telecommunications provider to another. They reported that their solution has improved the efficiency,
security, and transparency of the customer experience. This is just one example that shows the potential that
blockchain has in revolutionizing telecommunications.

10. Can you provide insights into how blockchain has been used to address specific requlatory challeng-
es, such as roaming agreements or inter-carrier settlements?

Deutsche Telekom, from Germany, has used blockchain to streamline the otherwise complex process of es-



tablishing and managing roaming agreements. They found that it reduced the time required to finalize these
agreements and minimized disputes through a transparent, immutable ledger. Closer to home, Vodafone
teamed up with Deutsche Telekom and Telefonica, and they were exploring the use of blockchain to speed up
their inter-carrier settlements.

11. How do blockchain-based telecom projects in your experience compare in terms of success when it
comes to regulatory compliance?

Blockchain-based telecom projects have generally shown greater success in enhancing regulatory compliance
compared to traditional methods. Companies using blockchain reported faster and more transparent process-
es.

Challenges and Considerations

12. What do you see as the biggest challenges telecommunication companies face when adopting block-
chain for regulatory compliance? Are these technical, regulatory, or operational challenges?

The challenges are multifaceted. On the technical side there is the complexity of integrating blockchain into the
already existing legacy systems. Our telecom companies have long-standing billing and operational systems
that may not easily connect with new blockchain solutions, which will require substantial adjustments and
investments. On the regulatory end, the governance of blockchain, relatively new as it is, is still evolving and
hence there are some uncertainties to deal with. Operationally, blockchain will need certain skills. The question
is, are those skills already there in the telecom companies?

13. In your opinion, how ready are regulatory bodies to embrace blockchain technology in telecommuni-
cation compliance? What needs to change for widespread adoption?

Conversations around these cutting-edge technologies are getting louder in corridors. This means that various
stakeholders are beginning to realize the potential that is there. In my opinion, regulatory bodies are currently
at a cautious stage, where they see the advantages that blockchain has but are not really sure of how to deal
with the possible challenges it presents. In order to successfully implement blockchain, there is need for clear
regulatory frameworks, collaboration between stakeholders, training to close the skills gap and thorough pilot
programs to ensure that robust testing before full implementation. As a nation, we may also need to channel
more funds towards research and development in this area. The will is already there, as can be seen in recent
efforts, its perhaps a question of just finishing what has been started.

14. What are the potential legal concerns surrounding blockchain’s immutability, particularly with re-
gards to data privacy requlations like GDPR or data localization laws?

Article 17 of the GDPR guarantees the right to erasure, also known as the right to be forgotten. This means that
if an individual requests to have their personal data deleted, it should be granted without reservation. Similarly,
our own Data Protection Act, section 8, entitles data subjects with the same right. However, blockchain’s im-
mutable nature makes it challenging to delete data once it's recorded. The GDPR, again, also requires that only
necessary data be collected and processed. This is not the case with blockchain, every transaction is recorded.
Additionally, Blockchain networks often operate across multiple jurisdictions, complicating compliance with
data localization laws that require data to be stored within specific geographic boundaries.

15. How can blockchain solutions in telecommunication deal with regulatory differences between coun-
tries, especially for cross-border data sharing?
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It starts right from the architecture. The blockchain solutions may be designed such that they adjust and comply
with the various jurisdictions. For instance, different modules may be created for different legislations. The smart
contracts may also be used to enforce compliance rules automatically, ensuring that data handling adheres to
local regulations. Additionally, sensitive data can be stored on private blockchains within specific jurisdictions,
while less sensitive data can be shared on public blockchains.

Regulatory and Policy Insights

16. What policy changes or regulatory frameworks would you recommend to facilitate the adoption of
blockchain in telecommunication compliance?

Comprehensive legislation will need to be developed, as an extension to what we already have, explicitly cov-
ering issues like cross-border sharing and the blockchain technology itself. It may also help to create regulatory
sandboxes, established by a legal instrument, to allow telecom companies to test their solutions in a controlled
environment that simulates the real-time. This will ensure compliance before rolling out their solutions.

17. How can telecommunication operators collaborate with requlators to develop blockchain-based
solutions that meet compliance requirements?

The best way is dialogue, regular communications between the telecom operators and the regulator to discuss,
specifically, blockchain initiatives, share insights and address concerns. This can be facilitated through work-
shops and seminars. The regulatory sandbox | mentioned earlier also proffers such collaboration and feedback
loops. Joint task forces can also be formed in coming up with regulations, monitoring and implementing this
technology.

18. How do you see the role of regulatory sandboxes or pilot projects in testing blockchain for telecom
compliance before full-scale implementation?

Regulatory sandboxes go a long way in mitigating risk and providing feedback. They also stimulate innovation
and stakeholder collaboration. The proof of concept is done to ensure viability and scalability before taking the
solution to market.

Future of Blockchain in Telecom Compliance

19. Looking ahead, where do you see the most promising opportunities for blockchain in telecommuni-
cation compliance over the next five years?

The quick returns of blockchain technology lie in fraud prevention, automated compliance and audits. This
means there will be more transparency, trust and compliance from all players. On the other hand, the telecom
operators will be able to lower their costs as more manual processes become automated which by ripple effect

will give room to lower product and service prices to the consumers.

20. In your view, will blockchain become a standard technology for requlatory compliance in the telecom
sector? If so, what factors will drive this shift?

Blockchain is a great technology that if implemented right stands to significantly benefit the telecom industry.
With its enhanced transparency, enhanced security and cost efficiency, it is an attractive solution. Sooner or
later, it may become the convention. What is key is to ensure that the challenges associated with its adoption
are adequately addressed, the risks mitigated and the advantages maximized.
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