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About the AU and AUDA -NEPAD

THE AFRICAN UNION (AU)

TheAfrican Union (AU) is a continentabody consistingof all 55 countriesonthe African continent.lt wasestablishean 26th
May 2001 in Addis Ababa, Ethiopia, and launchedon 9th July 2002 in South Africa' with the aim of replacing the
Organisatiorof African Unity (OAU). Themostimportantdecisionsof the AU aremadeby the Assemblyof the African Union,
a semiannualmeetingof the Headsof Stateand Government®f its memberstates.The A U 6secretariatthe African Union
Commissionis basedn Addis Ababa,Ethiopia.

The AU wasestablishedollowing the 9th of Septembef 999 SirteDeclarationof the Headsof Stateand Government®f the
Organisatiorof the African Unity (OAU). The AU is basedonacommonvision of aunitedandstrongAfrica andontheneedto
build a partnershipbetweengovernmentandall segment®f civil society,in particular,women,youth andthe privatesector,
in orderto strengthersolidarity and cohesionamongsthe peoplesof Africa. As a continentalorganisationjt focuseson the
promotion of peace security,andstability. The developmentvork of the AU is guidedby the AU Agenda2063,which is a
50-yearplanto harnes# f r i congparativeadvantageo deliveronthevisionoffi T lAfsicaWeWa nt 0 .

THE AFRICAN UNION DEVELOPMENT AGENCY (AUDA -NEPAD)

Createdby the African Union Developmen®Agency (AUDA-NEPAD) is a strategicframeworkfor panAfrican socioeconomic
developmentAUDA-NEPAD is spearheadely African leadersto addres<ritical challengedacing the continent,including
poverty,developmentand A f r i ictean@tmnalmarginalsation. AUDA-NEPAD providesuniqueopportunitiesfor African

countriesto take full control of their developmentgendasto work more closely togetherandto cooperatemore effectively
with internationapartners.

AUDA-NEPAD is coordinatecandfacilitatedby the NEPAD PlanningandCoordinatingAgency(AUDA -NEPAD) which was
establishedn February2010asan outcomeof theintegrationof NEPAD into theAU 6 s s t andpmdessesihesAUDA -
NEPAD manages numberof programmesndprojectsin four investmeniportfolios, namelyNatural Resource$sovernance,
Youth and Skills DevelopmentRegionalintegration,Infrastructureand Trade,and Industrialisation Science,Technology and
Innovation.

* About the African Union https://au.int/en/overvie\
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Tributes

Prof Calestous Juma

i F awholegenerationandmaybefor future generation®f leadershe wasan exceptionateachermandthinkeraswell asone
oftheshininglightsof Africaintheintellectuak p h edDrelbrahim Mayaki, AUDA -NEPAD

i T h evisodadthe pleasureof meetinghimd or communicatingwvith him onlineandoffd will testify to his warmth, his love
of learningandhisgreaty e n e r ek E. Whyru Eenyatta, President of the Republic of Kenya

i Cal evgmsatrelesschampionfor economicandsocialdevelopmenin Africa. His legacywill live onthroughthefruits
of his manyyearsof work asanimpassionedcholar fearlessadvocateand mentorto studentsandpolicymakersaroundthe
w o r [i Billand Melinda Gates Foundation

i Woavelostabrilliant mind who wasdedicatedo innovation,educatiorandAf r i ca 6 s
pr o s p e-H.E.tPaul Kagame, President of the Republic of Rwanda

i Gi fwithemimensawit, charm,couragehumourandmodesty ararecombinationProfessodumawasa trustedadvisor
to Headsof StateandGovernmenthroughoutheworld on critical issuesffectinghumankind oday . 0
-The Common Market for Eastern and Southern Africa (COMESA)

Prof Diran Makinde

Many peoplein Africa andaroundthe world will long remembelProf. OladiranMartin Makindeasa championfor harnessing
Science,Technologyand Innovationfor betterlivelihoodsof the peoplesof Africa; a firm believerthat Science,Technology
andInnovationcanco-evolvewith RegulationsBut thoseof uswho lived andworkedwith him nearlyeverydayandwill long

achewith his passingknow Prof. Diran (aswe popularly called him) by manyothertitles he held: Husband Father,Brother.

GrandfatherDirector,Mentor,Advisorandmanymore.

He wasthe sunny,joyful personwho lit everymomentwith his infectioussmile whetheryou meethim in the corridors, staff
kitchen, boardroomfor meetings,but everywhereand always.He had an incredible ability to accommodatend work with

peopleirrespectiveof their differentviewpoints.He cherishedife andlife cherishechim andeveryonenvho methim, everyone
whoknewhimwill remembehis invincible smileandcontagiousaugh.

A true gentlemarwith a greatsenseof life who lived up to the positive energyhe choseto bring to thosehe interactedand
interfacedwith everysingleday. His wisdomandguidancewere instrumentaln the establishmenof ABNE andthe success
that it continuedo achieveto datearethe outcomef thefirm building blockshe andothershelpedto puttogetherlOyears

We havenotyet cometo termswith the passingawayof Prof. Diran. We cannotknow for certainasto why heleft usthis soon.
But we remaincomfortedby the assurancéhatwe will meetagainoneday. We pray for comfort, fortitude,andpeaceto all his
lovedones.
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Prof Oyewusi Ibidapo-Oye

In Decembe016,the late ProfessoOyewusilbidapoObewasappointeda memberof the African Union High level Panelon
EmergingTechnologiegAPET) by thethenChairpersorof the African Union CommissionAUC), H.E. Dr Nkosazan@®lamini
Zuma.This begarourjourneywith thiseminentexpertwhowe fondly calledProf Oye.

His wit, ambienceandwelcomingspirit is a featurehe broughtto APET thatwould not be soonforgotten.

Prof Oy edharacteristiof sacrificinghis time andenergyfor the continentwasquite authentici hedid thatwith charmand
joy andalwayshadsomethingto contributeto discussionsHe waseverreadyto offer to the panelsuggestion®f continental
expertghatcancontributeknowledgeto A f r i devaldpment.

Welook backathisloving tributeto thelate ProfessoCalestougumaandthejoy with whichhespokeof continuinghislegacy
T which he adequatelyfulfilled. Today, we remembersomeonewhoselegacyhasinfluencedmany far and wide; the youth
especiallywerehis heartbeat.

Prof Oye was passionat@boutsustainingA f r i ind@eheusknowledgeandwe at AUDA-NEPAD pledgeto carry on
with hisideason effectivelyharnessingurindigenousknowledgen addressingontinentathallenges.

Prof Oye! Your life wasa blessingyour memoryatreasureyou arelovedbeyondwordsandmissedbeyondmeasureThe day
we heardf your death;it waslike a dream.Deathis appointeduntousall, butwe justc o u | adcepithtatit wasyourtime. In
thefew daysto yourdeath youwereactivelywith us,soit wassohardto takethatyou would bewith usno more
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Definitions

Blocks - Makeup digital piecesof information,storeinformationabouttransactionsfor example date time andamount,
storeinformationaboutwho is participatingin transactionsndstoreinformationthatdistinguisheshemfrom otherblocks.

Blockchain network - A technicalinfrastructurethat providesledgerand smartcontractservicesto applications.It is an
opendistributededgerthatcanrecordtransactionbetweerntwo partiesefficiently andin averifiableandpermanentvay.

Distributed ledger dlsadatabaséhatis consensuallgharedandsynchronizedcrossnultiplesitesinstitutionsorgeographies.
It allowstransactiongo havepublicfi wi t n elsepagtisipadtat eachnodeof the networkcanaccesshe recordingsharel
acrosghatnetworkandcanown anidenticalcopyof it.

Participant - Contributoror consumenf blockchaintechnology.

Node - Replicasof ledgerswhich onecanrely onto keeptrackof transactionshathaveoccurredontheblockchain.

Personal Identifiable Information (PIl)-ii s any data that could potentially identi"

can be usedto distinguishone personfrom anotherand canbe usedfor de-anonymisinganonymousiatacanbe

consideredP | 4 . O

Global data prote ction rules (GDPR) -TheGeneraDataProtectionRegulationGDPR)is thetoughesprivacyandsecuritylawin

theworld. Thoughit wasdraftedandpassedy the EuropeariJnion (EU), it imposesobligationsonto organisationsanywhere,
solong astheytargetor collectdatarelatedto peoplein the EU. Theregulationwasputinto effecton May 25,2018.The GDPR
will levy harshfinesagainsthosewhoviolateits privacyandsecuritystandardsyith penaltieseachingnto thetensof millions

of euros.

2 personallyidentifiable information (PIl) https://searchfinancialsecurity.techtarget.com/definition/perseithtifiable
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Executive ~ Summary

Blockchaintechnologyoffers the serviceof moving the valueof an assetproduct,service, contradrom oneplaceto another,
directly, faster,and moreransparentlyi by removingthe middleman.Blockchainhastremendougpotentialfor simplifying all
thebureaucratiproceduresindmakingtransactiongransparenandmoreaccessible.

Although blockchainas a technologyhas not reachedmaturity, (it is still in its infancy), it hasprovenin the pastdecade
how greatan impact it can have on businesseslarge and small enterprisesgovernment,and every conceivableindustry.

Besideghescepticismandmistrust thetechnologyis expandingo fit awide varietyof needsandoffersawayto transferassets,
contractsandlandtitles, whilstremoving somer all intermediaries. Blockchaihasusherech newwave of the Internet,also

calledthefi | n t &V a le brimgingenormougpotentialwaiting to beunleashedthegroundbreakingcharacteristicé brings
is, the establishmenbf trust inherently built into the application,strangerscan transactonline without the intervention of

intermediaries.This quality of thetechnologyhasthe potentialto disruptmanyindustriesandtransformthe traditionalbusiness
modelsof financialservicescompaniesn thefuture.

This report aims to highlight how blockchain technology can enablethe African Union vision, to be 0 a integrated,
prosperousand peaceful Africa, an Africa driven and managed by its own citizens and representing adynamic force in the
international arena. @o thiseffect,thereportshowcases f r i capakiliseshighlightsblockchainpioneersontheAfrican
contentandtheirinvestments iremergingtechnologiesandhow they havebenefited. The various usecasesn thesecountries

are a reflection of what the entire continentcan achieveby following a similar ambitiouspath. It alsoshowsthatAf r i c a d s
solutionslie within its borders.This report providesa window of opportunityfor the nationsin Africa to emulateenabling
innovationthat will drive their economieamore efficiently, aswell asa guidelineto governmentgor promulgatingenabling

policies and regulationsthat can acceleratethe c o n t i gr@mhtthdoagh the use of blockchain combinedwith other
technologiesTheaboveopportunitiesanberealisedby ensuringthat:

A Policiesandregulationsznableinnovationandtheadoptionof someof theemergingiechnologiesuchasblockchain
thatwould helpcaptureheaboveopportunities.

A Currentblockchairknowledgeandskills onthecontinen@areusedto testinnovativesolutionsin controlled
environmentsn orderto minimisethe potentialrisksthatthesolutionsenabledy thistechnologymaypose.

A Citizensare upskilled to manageand usetrustedsolutionsto setup small enterprisego augmentthe provision
of decentralisedervices.

Governmenservicesarecritical for servicedeliveryandcoreservicedike identity, refugee)and,voting andhealthmanagement
would bevastlyimprovedthroughstrategiamplementatiorof blockchaintechnology Improvemenin servicesat countrylevel
would go along way in the questto realiseAgenda 2063 andotherworthy idealspursuedoy the African Union. In chapterl,
the reportexploresb | o ¢ k cpbtentiattadsgynificantly transformthe fortunesof the African continentin critical aspects,
especiallypublic service,and the various economiesThis sectionis structuredto presentthe challengesn 5 main areas,
governmentagriculture,finance, education,and healthcare Theseare someof the vital areasthat requiretransformationso
African citizenscanbenefitin termsof job opportunitieshealthcaregoodeducationavailability of credit, financialabundance,
lessercostsfor crossborderpaymentseasyrepatriationof fundsandinvestments.
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Chapter2 speakgo blockchainasa giganticledgeror a conglomeratiorof multiple ledgerswheredataor transactiongarestored
onblocks,asshownin Figurel below. Theblocksarechainedtogetheby uniquedigital identifierswhich identify theprevious

block e.g.,782Z showson Block 2 andis identified by Block 3, this systemallows for tracing concludedtransactionsn the
future. Thetransactionsecordedn theseblockscannotbe altered however,you canaddnewtransactiongo theblocks. E.g.,
if you changedyourresidentiabddressaindwould like to inform the bank,thebankwill needto addthenewaddressandtheold
addreswill alwaysremainasit cannotbedeleted. Thereis no deleteor modify function, thereforean audittrail is maintained
anddatacanberevisitedanytime howevernobodycantamperor modify thedata.

Figure1 Anatomyof blockchain

Briefly, theuniquevalueof blockchaincanbe summarised as:

A

ToI>o T

Chapter3 looks at someuse casesof blockchainand opportunitiesherein. This documentdiscusseseallife examplesof

blockchainbeingin variousstagesof implementatiorglobally and, especially,in Africa. To date,mostusecaseswill havean

impacton financial servicesln this areathe technologywill changethe lives of the unbankedn waysthatincludethe transfer
of crosshorderremittancesandcommunitybasedbartering. Thesechangesvould reducethe worstlevelsof povertyprevalent
in communitieghroughoutheentirecontinent.

Trustlessthe blockchainsystemis also called a trustlesssystemsincethe technologyis fool-proof in the way it is

conceptualise@ndbuilt, it is tamperproof, it works on the principlesof validation andverification by consensus, so

insteadof a clearinghousethe othernodes(computersjn the blockchainwill run a mathematicahlgorithmto verify
thetransactionbeforeit is permanentlystoredontheblock;

Immutability: information cannotbe deletedor modified providing anincorruptiblehistoricalrecordthatbecomes
permanenin thesystem;

Transparencyensuredvhile all changesirereflectedontheledgerandcanbeauditedoy anypartythatis participating
in thenetwork;

Disintermediationtheblockchainledger(databaseis notmaintainedy anysinglepersoncompanypr government,
butby all participatingnetworkcomputerslistributedaroundtheworld. This meanghattwo partiescaninteract(e.g.,
movefunds)without the needfor any centralintermediaryto authenticatéransaction®r verify thattherecordsare
truthful, you canremovethemiddleman;

Substantiatostsavingsyoud o méetto payintermediaries;

Greaterspeedwhentransferringmoneyor other assets.g. crosborderpaymentsand o
Security: blockchaiffers enhancedecurlt%/dueto the cryptographic wayhatinformationis exchanged, makin
idealfor storinghighly sensitive personatiata,suchasthoseinvolving financialtransactionsnedicalhealthrecords,

or othertypesof datathatrequireenhancedecurity.
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Crossborder paymentsand settlementsare the most meaningfuland impactful use caseespeciallyin the financial services
andFintechworld. ExpatriateAfricansworking internationallyspendonaveragel 2%in feesto transfermoneybackto relatives
in Africa. Theseexcessivefees costthe African continent$1.8 billion a year. blockchainwill enableinstantremittancesat
fractional costsascomparedo traditionalsystems.Banksare gearingip for this changeastheywill lose ifthey do not adopt
thetechnologyandtransformtheirbusinesses.

In the pastdecadetherehasbeenrapid adoptionof blockchainacrossthe globe, surprisingly, many poor nationsare at the
forefrontof expandinghis technologyin the spheref economicsandgovernance.In Chapterd, spotlighton Estonia,Dubai
(Developingnations)UK, (Developecdhation)andthe EuropearUnion (whichis the equivalenof African Union), J.P.Morgan
(the largestfinancial institution in the world) is showcasedereto establishtheir successfubdoptionof blockchainglobally.
This chapteralso provideshow theseemergingtechnologybasedbusinessesind governancesolutionsare benefitingthese
nations.Chapter5 further elaborateon the blockchaintrendsin Africa, somesuccesstories,adoptionchallengesregulatory
hurdles,andexposureo i e me rtgei cnhgn o dsa lgoickehsidecosystemit finally espousesvhatlessonsothercountries
can learn from their wins. In chapters6 - 8, the report looks at the sociceconomicconsiderationsand opportunitiesfor
leapfroggingthroughresearchand developmentPolicies, regulations,and standardsre critical, particularly for a technology
disruptivein natureand theseare discussedThe continentalsorequiredadequateskills which consequentlyequirescapacity
development.

Recommendations

The blockchainrevolution is hereand will go beyondtransformingand disrupting every industryin its path. The financial

servicesndustry isgreatly disruptedby Fintechcompanieswhich provide basiclendingservicesmicro-lending servicesand
crowdfundinginitiatives at a fraction of the chargeghatbanks,andotherfinancial servicescompaniesio. blockchaintouches
everylife in mysteriouslyefficient and costeffectiveways, thereforét is pertinentthatthe governmentake cognizancef the

inevitableandwork in tandemwith all stakeholderso createfeasibleadoptionstrategiedor this wonderfultechnology.This

approachto blockchain solutions, in particular, will considerthe full ecosystemof suppliersand customersacrossthe

value chain to ensurethat the maximum benefit can be gained. Governmentsgorporates(especiallyfinancial technology
companiesynd educationalnstitutionsshould co-createsandboxenvironmentdo ensurethat solutionsdevelopedor Africa

or Member Statesprotectcitizens. This can be achievedthrough rigorous testing and understandingf the solutionsfrom

multiple perspectivespamely:businesgpeople,processconsensudncentives,and governancestructures)jnformation,data,
applicationtechnologyandtokeneconomybeforetheyaretakento market.

In the recommendations;hapter?7 elucidateshe needfor blockchainregulationand how serviceproviders,ICT companies
andusersof blockchainsolutionscancomply with the policiesto makeblockchainmoremainstreamin its adoption.Regulation
favours thecitizensandbusinessed)enceit is vital to the securityandsafetyof the citizens,howevertoo much regulatiorand
too strict policiesaredetrimentalin stifling innovation. New technologiesequireinteroperabilitystandardsvhich canenable
greateradoptionrate and proliferation. The African Union must calaboratewith the technologyc o mp arnegulétarsfrom
other jurisdictions and other stakeholdergo deliberateon regulationsand policies, a quorumwill setthe proverbialball in
motion.

Africa is diversein culture,unequalin its economicstatusandvastin its resourceshowever,the zealto progresss palpable.
The AU memberstateseedto uniteto createconsortiaof blockchainbody of knowledgeJist outthevariousinitiativesthatare
likely to be implemented.No governmentcan achievea technologicalrevolution on its own. Lessonslearnt from various
successfutountriesn Europearetestimonyto thefactthatpublic, privatepartnershipsvork.
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The African Union is encouragedo championthe causeof this blockchainrevolution,invite stakeholdersicrosgpublic domain
andprivatesectorgo participatan dialogueforums,andconferenceandcreateestbedso testsolutions. TheOECDblockchain
Policy Forum2019, haslisted out theway forwardin theimplementatiorof blockchaintechnologyit is aviabledocumenthat
providegguidelinesonthe public-privatepartnershiggngagemennodels.

Conclusion

This reporthasidentified varioususecaseshat showpromiseasto how economiesvould be graduallybut surelytransformed
by blockchain. Specifically, applicationsin supply chain managementand financial sectorsare just a few examplesof
howthealignmentof crossbordertradingwould beenhancedThereforejt is conceivableéhattheimplementatiorof blockchain
solutionscould be one of the many interventionsthat could contributetowardsthe economicunification of different regions
and,ultimately,theentirecontinent.

3 ThePolicy Environmentfor Blockchaininnovationand Adoption (2019)OECD Global Blockchaitrolicy ForumSummaryReport
https:/ivww.oecd.org/finance/20190ECD-GlobalBlockchairPolicy-ForumSummaryReport.pdf
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Introduction

Agenda2063embodieshePanAfrican visionfor thecontinenbof Africa, whichis 0 A imtegrated, pro sperou sand peaceful

Africa, driven by its own citizens, representing adynamic force in the international a r e n Agénda2063follows adevelopment
trajectorywhich is basedon a 50-yeartimeframe.This is enabledby the currentstructuraltransformationhappeningon the
continentsuchaswaningconflicts, economi@ndsocialprogressjncreasedylobalisationandfurther, providingafillip to this

developmengoal,in the contextof this report,is the ICT revolution,emergingdevelopmentnd investmentopportunitiesin

areassuch as agri-business,nfrastructuredevelopmenthealth and educationas well as the value addition in African

TheAgenda2063hasrelevantflagshipprojectsalignedto realisethis vision, four of thekey 15 projects worthy of mention,
are asfollows:

ThePanAfrican E-Network;

Africa OuterSpaceStrategy;

An African virtual andE-University;and
CyberSecurity.

TheProgrammen InfrastructureDevelopmentn Africa (PIDA) is avehicledevelopedo provideprojectexecutioncapabilities
to the Agenda2063flagshipinitiatives. It is understoodhatICT is the enablerof African U n i olafty goalsandconsidering
thekind of infrastructureprojects,governanceeducationfrade,logistics,finance,economicreform,andenergyiit is pertinent
thatICT is furtherhighlightedin its priority actionplan.

Smartphonektaveshownrapid growth within the continent,from 7% in 2007to 40%in 2015andsteadilyrising aheadwhich
has provoked social, economic,and entrepreneuriainclusions, howeverat an individual and small businesssector level
(incompletesentence).To boost large industry sectors,the African Continenthas identified, in its ICT developmentthe
importanceof establishingnternetexchangeoints. Currently,thereis reasonableélependencgndrelianceon overseasarriers
to exchangentra-continentatraffic, which is expensiveaswell asinefficient. To circumventthis situationthe AU Commission
startedthe African InternetExchangeSystemprojectto promotelocal Internetprovidersto establisha networkof regionaland
nationalinternetexchanggointsin Africa.

PIDA hasdevelopedandis currentlyexecutinghedigital transformatiorAgendawhichwill focusontrustandtrade.Priority
areaddentifiedin this regardareopendataanddatacentresasthefoundationfor entrepreneurshipndjob creation.

1.1 Challenges on the Continent

Despitethe African governmentiCT interventionsdescribedabove thereare a plethoraof challengesat all levelsandacross
industries. Thesechallengesposerisks of adoptionas well as opportunitiesfor mitigation through the implementationof
emergingechnologiesuchasblockchain.
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As seenin Figure2, thefive crucialindustriesmostimpactedin termsof revenueand costs areagriculture,financial services,
healthcare public sector,and education.High impact on revenuegeneration the efficiency of processesand reduction of
processingostsis whatmakesblockchaintechnologydesirablén theseindustries.

Thesefive crucial elementsf industry arethe topicsof discussionn this chapterthe challengedacedby theseindustriesare
explored,someusecasesn theseareasdevelopedwith blockchaintechnologyare assessedndin the following chapterthe
challengesretied to theplethoraof usecasesn variousareaof businessethatcanmitigatethesechallengess depicted.

Impact of blockchain by industry - ‘
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Figure 2 Mckinseyreportonimpactof blockchainindustrywise
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1.1.1 GovernmenfAdministrativeChallenges

The African Nationg arenot equalin termsof economicandsocic-culturalchallenges Governancepolicymaking,dependence
onothercountriesfor fundsto developinfrastructureandessentiabervicesuchashospitals educationainstitutesall contribute
towardsthe limitations and restrictionsin providing authoritativegovernancelt is further mired by lack of responsibility,
terrorism,local conflicts, political instability aswell asdissatisfieccitizensimmigratingdueto lack of opportunitiesvithin their
country. Thesearesomeof the macrochallengeshowever,at anoperationalevel, someof the challenge®xistin form of lack
of electricity,infrastructuregoodtransportatioretc.

OECD in its reporton i Go v e r actiorin overcomingAf r i chaadls| eomwgysthetneedfor a joint intervention
betweengovernmenteconomicstakeholdersind citizensandaregionalapproachowardsdevelopment.it assertsthat Africa
has significant assetdor addressingssuesand mitigating challengesas long as the governmentprovide the will, a young
enterprisingpopulation, rapid urbanisation,abundantnatural resourcesgdynamic economiesrich ecosystemsand a solid
diasporeaof culturaldiversity. It is to be notedthat Agenda2063andits implementatiorwill providethefillip of leveragingthe
assetsolong asgovernmentapacitiestransparencycoordinationgreateresponsibility andpositiveactionis increasefl

1.1.2 ManualVoting Challenges

Thetime awayfrom work whencitizenshaveto manualvote hasa directnegativeimpacton theeconomy Further timeis then
spenttallying the votesbeforethe final resultis known. The manualprocesssometimedeadsto doublevoting and delayed
results thereis thefearof rigging electionsby fake andduplicatessoteswhichis rife in African countriesandhencethecitizens
arenotableto exercisetheirfranchisefairly.

In additionto time honesty, accuracgndspeedptherpainpointsinclude:

Thehigh costsrelatedto ballotprinting, electronicvoting machinesmaintenancegtc.;
Increasinghreatsof cyberattackscompromisingelectionresults;

Lackof transparencgueto a centralizedprocesf electionresultsaudit;and

Voting delaysor inefficienciesrelatedto remote/absentemting.

1.1.3HealthcareChallenges

In Africa, variousconstraintsare beingexperiencedn the healthdelivery systemspamelyweak healthinfrastructureJimited
tools, inadequatdrumanresourcecapacity,limited public financingto the healthsectorasa whole (and not only to disease
specific programmes)poor managemenand planning and lack of integratedhealth systemsand misapplicationof human,
technicalandfinancialresourcesTo improvehealthin Africa, inequalitieso healthserviceaccesbetweerandwithin countries
shouldbe addressedvithin the healthsystem.The biggesthealthchallengeis the unavailability of healthcaren the rural and
semiurbanareaf African countries.

4 Improving Af r i cgavérsance, before i t &m late (2011) https:/ivww.un.org/africarenewal/magazine/decemp@t 1/improving
africa%E2%80%99sgovernanceat%E2%80%99400-late

5In Africa, governmengctionis key to overcomingchallengegelatedto growth, jobsandinequalitiesaccordingto the newjoint reportby the African
Union Commissionand the OECD DevelopmentCentre (2018) https:/ivww.oecd.org/dev/africgovernmenctionkey-to-overcomingchallenges
relatedto-growthjobsinequalitiesaccordingto-newjoint-reportby-africanunion-comnissionrandthe-oecddevelopmententre.htm

6 Victor Harrison,Commissionepf EconomicAffairs of the AUC
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1.1.4 Challenge# Agriculture

SomeAfrican farmers,like other farmersin developingcountries,suffer from poor governancemalpracticesand a layered
supply chain of produceto the consumer,inundatedwith middlemenwho provide no real value. Someof the realworld
problemgacedby smallholdingfarmersif theyarenotpartof aconglomerat®r cooperativdarmingcommunityinclude:

Land acquisition & title s: Farmersbuy smallholding farmgrom otherfarmers whado not havecleartitle deedspor theland
is underlitigation. Thereis eitherno paperwork fake papersor onesidedcontracts which ardetrimentalto the interestof the
purchasindarmer.

Government Subsidies & Lack of Funds: Government subsidies inputs such as seeds and fertilisers but the quality are
guestionablethe subsidies daot go directly in thef a r mpockestslack of Funds to buy equipment, storage facility, and
good quality seeds results in damage to crops réatln harvest in time. Farmers cannot avail loans from banks as their crops
cannot be insured due to high level of risk, this leads to farmers taking loans from loan sharks-attarkggirate when they

are unable to pay, the loan shark usurp theit.lan

Supply chain & Intermediaries: Thereis acompletelack of transparencyn the supplychain,the farmerslack awarenessf
marketdemandsndpricing andtheintermediarieglictatethe pricing. Thisleadsto thefarmergettingpaidpoorly for his crop,
while theintermediariesnakethe mostof it.

Clim ate & We ather Condition s:Weatheiis notalwaysthef a r nfendiiespeciallyin Africa droughtis ayearlyoccurrence
in manypartsof the continent. Inadequater poordistributionof rainfall, erraticweatherconditions,drought,floods all takea
toll onthefarmproduceandin turnonthef a r nlieetinda. Additionally, lack of irrigation facilities complicategshe matter
further.

1.1.5Financial

As seenin the aboveagricultural exampleand many othersthe basic problemin the African financial world is a lack of
trust. The poor farmers,microbusinesseand SME do not havecredibleidentities,they haveno collateralagainstwhich loan
canbe acquired.Thosewho do havesomesort of collaterallack the educationto managethe acquiredfunds,to usethemfor
theright purposeandto makeprovisionsto paybacktheloan.

1.1.6 Educational

Thecontinenturrentlyneedshedigitisationof studentnformationin verifiableformatsthatcanbeusedy requiredrganisations
or studentsin job applicationsand highereducation.Thereis a needto also safeguardstudentsagainstloss of certifications
throughfires or naturaldisasterstc.
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Blockchain  Technology

2.1 Introduction  to Blockchain

i T Ibleckchainis anincorruptibledigital ledgerof economidransactionshatcanbe programmedo recordnot just financial
transactionutvirtually everythingof v a | Ulrd@edthisis arevolutionto reckonwith. Blockchaintechnologyis aformidable
yetleaningtowardsthe mainstreanin 2020. Historically it wasmeantto facilitate financialtransactionsmovedigital assetsn
atransparentsecureandtamperproofway. Thistechnologyhasprovenits mightto transformindustriesworldwide regardless
of its initial applicationin thefinancialworld; it is now applicableacrossall businesseandindustries,supplychain,logistics,
identity managemerdcrossvariousindustriessuchaseducationagriculture recruitmentetc.

2.2 A Brief History

As depictedin Figure3 below,blockchaintechnologywasintroducedto the world by SatoshiNakamoto(a personor groupof
people,identity unknown)who createdthe bitcoin cryptocurrencyon the underlyingtechnologya blockchainplatform, after
releasing thditcoin white paperin 2009.In the pasttwelve years this blockchainplatform hasnot only supportedhetrading
of bitcoin cryptocurrencybut unleashedo the world the powerof the underlyingBlockchaintechnology jn termsof beingable
to digitally transfenvaluein theform of cryptoassets.

In 2013, Vitalik Buterinreleasedhe ethereunwhite paperwhich proposedhe creationof a blockchainplatformthatenabled
anyoneto createapplicationsthat facilitate the transferof information and value betweenindividuals on a public or private
decentralisedpplicationplatform. He alsointroducedi S m&m i t r progransmablesoftwarewherereakworld contracts
could be drafted and executed.ln 2015, the Linux foundationunveiled the operrsourcehyper ledger blockchainplatforms
which aim to improvethe performanceandreliability of currentsystemgo supportglobalbusinessransactionsFromhereon,
manyversionsof blockchainplatformshavebeencreatedaspeopletried to improvethe blockchainprotocolsand applications
writtento date.

7 Don & Alex TapscottauthorsBlockchainRevolution
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Figure 3 Timelinedepictingthe history of blockchaintechnology

Blockchainis the newwave of technology alsosometimesalledthe 4th industrialrevolutionthatis analogoudo the internet.
Justasnobodycould fathome-Commercebecominga reality with the Internet,in future, Blockchaintechnologywill be known
by the applicationsthat are built on top of it. Similar to Google, Amazon,and Uber, today we mentionthe e.commerce
applicationsandnot theinternet. Just likethe internetis the underlyingtechnologyon whichbusinessewerebuilt to transact,
soalsoblockchainwill betheunderlyingtechnologyonwhich decentralisedpplicationswill bebuilt.

2.3 Blockchain ~ Technology  Overview

Blockchaintechnologyis a shift in paradigmfrom the plethoraof technologyarchitecturesve havedealtwith so far in the
businessand commercial environmentBlockchaintechnologyhasdisruptedsomeof the crucial ageold businesparadigms,
e.g.,banking,and financial servicesindustry. The new businessnodel eliminatesthe middleman,suchas the clearinghouse
and the correspondenbank, reducestime from daysin making crossborderand internationalpaymentsto minutes.It also
reduceghecostsof paymentsandsettlements.Whentechnologydisruptsit is hereto stay.

2.3.1 SomeDisruptionsWorthRemembering

The motor car replacedthe horsecart and disruptedthe transportatiorindustry for good. Similarly, beforethe adventof the
internetandemail, peoplewrote physicallettersfor communicationtechnologydisruptedthe modeof communicationso much
sothatthep o s t rjoa eéameedundanandluckily for him, anothedisruptorcamealong,thecourierservice which changed
theway parcelsveretransportedwhich offeredhim theopportunityto transporparcels.

10
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Figure 4 Somedisruptionsworth remembering

Blockchaintechnologyis disruptingall industriesand their businessmodels,financial services,agriculture,supply chain &
logistics, education,governmentgovernancerisk, and compliance,healthcareand many more through the following five
trendswhich aredepictingthisdisruption,are:

Digital Identity

TrackandTrace

Auditing

Peerto Peer(Directtransactionsgliminatingthemiddleman)
Crosshorderpayment@andsettlements

2.3.2 Whyisit CalledBlockchain?

Theblockchainledgeron anynodeconsistf transactiordatastoredin blocksasshownin Figure5. Blockchainis a
combinatiorof thefollowing two concepts:

Block: A block containsapieceof datae.g.,afinancialtransactioror alandregistryrecord.A block alsostoresanidentification
codealso called a hash;of the datait contains.Think of the hashas a cryptographicstring that uniquely identifies the data
(like afingerprint).If thedatais changedthehashis automaticallyrecalculatedchanged).
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Chain: Eachblock follows anothemprecedingolock, andit is interconnectedhrougha sequencef identifiersor pointersthat
pointtowardsthe previousdatablock. This chain allowsfor integrity to be maintainedbetweerblocksandif thereis foul play
it canberenderednvalid sofurthertamperingcanbeavoided.

2.3.3 HowdoesBlockchainWork?

Blockchainis a decentralisedystemwith no centralauthoritylike a clearinghouser a correspondentankasin thetraditional
centralizedbankingsystem.Thebl o ¢ k ¢ Wwoakingté@nbeunderstoodvith thehelpof abankingexamplein aninternational
fundstransfersituation,whena persondoestransferto anothempersonacrosshe border,the transactioris first validatedat the
clearinghousethenforex departmensendsthe fundsto their corresponderthankwho in turn transferst to the correspondent
bankof the beneficiaryandfinally it reachesheactualb e n e f ibank.&hewhdlsprocessnvolvesafew daysandalot of
charges.

Onthecontrary ablockchainsystemis peerto peerandmoneyis transferrednstantaneousl{in minutes)with minimal charges.
Solong asboth beneficiaryandsenderare on the sameBlockchainand haveaccesgo their respectivee-wallets. As shownin
Figure 5 below, hereis an exampleof how blockchainexecutegransactionsA bank transactionof remittanceis used.So,
whenasendeiin SouthAfrica, requestatransactioron the networkthroughhis blockchainappto send100USD to his peerin
Ghana,that requestis broadcastacrossthe network, certain nodes(computers)validate the transactionusing a consensus
algorithm. Whenthetransactionis validated,it is addedto a block alongwith othersimultaneously occurringansactiongand
the ledgeris updatedwith the beneficiaryreceivingmoneyin his wallet. Finally, theblock is addedto the blockchain, andt is
availablepermanenthasarecord.

Figure 5 Howblockchainworks Source:CourtesyPWC
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24 Understanding  Blockchain  Technology

Technicaltopicsarehardto fathomandharderto simplify without losing their meaning. This sectionis a sincereendeavouto
makeit easy taunderstand.n blockchaintechnology architecturgéhe ecosystenis first explainedfor betterunderstandingf
its placeholderin the technologydomain,so-called, a bigger picture, followed by a simplified understandingf its internal
working.

2.4.1 Understandin@lockchainArchitecture

A detailedexplanationwith exampleswill follow on understandinghe blockchain,how doesblockchainwork? Why is it
different from traditional databaseechnologyVhy is it called Blockchain?The sectionbeginswith the high level (Bigger
Picture)first, thendrills downinto thenitty-gritty details.

2.4.1.1 TheTraditionalDatabasérchitecture

In Figure6 below,thetraditionaldatabaséclient-server)architectures shownascentralisedin which you havea centralserver
connectedo anumberof computers Dataandsomecritical applicationgesideon thecentralserverwhenausemakeschanges,
example:A bank teller updatesthe generalledgerwhen you withdraw or depositcash,the updatehappensn the database
on the server,sothat centralserveris kept securepnly somepeopleare allowedaccesgo it andfewer peoplehaveaccesgo
thedatabasenit. Whenyou visit abranchandrequesfor sendingfundsoverseasit requiresacentralauthorityto authenticate
thatyou aretherightful ownerof theaccountandhavetherequiredfunds,you haverequestedo remitcrossborder.

2.4.1.2 TheBlockchainArchitecture

Contraryto the centralisedarchitectureplockchaintechnologyusesdecentralszednddistributedarchitecture.This meanghe
Blockchainnetworkis a collection of variouscomputersand otherdevicesto eachother. In the samebankingexample,you
canremitfundsusingablockchainapplicationdirectly to your relativeacrosgheborder(PEER2PEER)You useanapplication
with ane-walletandsodoesyour relativehaveane-wallet. Your fundswill beremittedin afew minutesto yourrelative,the
canbeminimaldependingnwho is hostingthatapplicationyou arecurrentlyusing.  No more waiting for a week, no
chargesandalsomoresecurghanbankremittancesfewerchance®f fraud.

Figure 6 Traditionaldatabasef client-server
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2.4.2 Concepbf DataandStoragen Blockchain

Blockchainis adatabaser ledgerof recordsfor eachtransactiorconductedn the platform. Any computerhatis addedon the
blockchainnetworkis calledthe nodeandall transactiongreatedon theBlockchainplatform aresharedto all of the nodesin
the network,which meanseachnodehasa copy of theledger. Thedatais storedin blocks,asshownin the following Figure7
below:

Figure 7 Blockchainledgerworking

8Thefirst block is the genesislock or the headblock the subsequenblockshavea key or digital fingerprint of the previous
block asshownin thegreyareacalledPointer this is doneto beableto referencehe sequencef atransactiorandfind theroot
of whereit began.Recordf transactionsirestoredon theseblocksasdatain acompressefbrm.

A significantcharacteristiof this kind of datasystemis thatyou canonly write to thedatabaserou cannotmodify anddelete
thedataoncewritten, this makesit tamperproof anddifficult to manipulate.Example: If you go to thebankandwould like to
changeyour physicaladdresstheold addreswvill still bethereandthenewaddressvill appeamasanewaddressn yourrecord.
Evenif you wish to deletethe old addresst is not possiblewith the blockchainsystem.This is a perfectsolutionfor farmers
and land ownership.It is a well-known fact that corruptofficials in the land registry office can manipulatethe databasend
deletethef a r mmamefran thelandheowns. So,in anutshell,you canwrite arecord,to modify arecord,you createa new
oneandtheold onestaysfor future reference.Therecordcontainsthe dateandtime stampof whenit wascreatedwhichis an
audittrail for all recordsandsincethe recordis sharedto all the nodesin the blockchainnetworkit is extremelydifficult to
manipulate.

2.4.3 MoreonDistributed/Decentralised

Whena computerconnectgo the blockchainasa participant(node)(asopposedo asa userof the blockchainapplication),a
copy of the blockchainprogrammeand datagetsdownloadedonto the computerand the computeris synchronizedwith the
latestdataandautomatedulesof the blockchain.

Blockchainsare decentralisedfigure 8) in naturemeaningthat no single personor group holds the authority of the overall
network.While everybodyin the networkhasa copy of the programmeand datano onecanmodify it on his or herown. This
uniquepropertyof blockchainallowstran sparen cy andsecurit y while giving powerto users.
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Figure 8 Depictionof centralisedvsdecentralised

2.5 Features of Blockchain ~ Systems

A pieceof technologybecomesuccessfulvhenmoreandmorepeopleuseit for usefulpurposessuchasemail, or internet.e-
mail- enabledelectronic communicationwas instant, and it disrupted the postal services.Similarly, internetenabled e-
commercecreateda parallel universeof commercialactivity, from booksto hairpinsto carsand houses.t also boostedthe
supply chain activity to createdoorto-door delivery systemdor the purchasedjoods.Casein pointis Amazon,Google,and
UberEatsetc. Blockchainis thefuture or onesuchdisruptivetechnology whichwill changethe way businesss conductedIt
will changeage old traditional practices,processesand ways of working, into a supeffast, efficient, and costeffective
mechanisnof conductingthe very samebusinessThis is evidentfrom the superiorfeaturesand functionality provided by
blockchain someof thekey featuresareasfollows:

2.5.1 Immutability

The immutability propertyof a blockchainrefersto the fact that any data,oncewritten on the blockchaincannotbe changed.
An attemptto changethe dataof oneblock requiresa changeo the entireblockchainfollowing it aseachblock storesthe hash
of its precedingdlock. Thisis acomplexprocess.

On public blockchainsmorethan50% of the participantynodes)mustagreewith the requiredchangefor theremainingnodes
to be updatedwith the latestlongestversion of the Blockchain. This is impractical on public Blockchain becausepublic
blockchainhasthousand®r evenmillions of nodesrun by unrelatedoeople . Collusionis, thereforemorelikely to happerona
blockchainnetworkin which mostparticipantknow eachother.

Forthisreasonthedatastoredin ablockchainis notsusceptibleo alterationsor hackerattacksdueto immutability. Theinability
to changea transactioron a blockchainrequiresthe correctionof mistakesto be rectified in a new transactiorafter mistakes
arediscovered.

8 Source:CourtesyMLDEV.COM
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2.5.2 Transparency

The useof blockchainstartedwith cryptocurrencynetworkssuchas Bitcoin, thereforefinancial integrity was of paramount
importanceto build a trustlesssystem.By its design,transparencyand integrity are built into the blockchain.As mentioned
earlierin the document,participantsof the blockchainnetwork must conformto the rules of the solution accordingto the

permissiortheyhavebeengranted Automatedrulesresultin anysuspiciougransactionfeingrejected.

As eachtransactioroccurst is encodednto ablock of digital dataanduniquelysigned Recordsaddedo theblockchainremain
linked in auniquechronologicakchainthatwill notallow for theinsertionof additionalblocks betweemxistingblocks. Blocks
cannotbe lost, changedor deletedwithout the consentof the majority of participants.t is thereforehighly transparenaind
incorruptible;providingaclearaudittrail of everyrecordadded.

2.5.3 Security

Blockchainsecurityis multi-layered,in ablockchainsolution,securitycanbeimplementedatvariouslevelsasshownin Figure9:

Figure 9 Blockchainsecuritylevels

Blockchainsecurity comprisesmany elementshowever,three main featuresthat make blockchaina very secureand robust
technologyare the conceptsof consensuscryptography,and immutability. Consensugefers to the ability of the nodes
(computerswithin adistributedblockchainnetworkto agreeon the true stateof the networkandon the validity of transactions.
This process usesathematicahlgorithmsthat aretamperproof and are setto establishthe validity of thetransactions before
they are postedto the blocks. Immutability, we havementionedearlier,on the otherhand,refersto the ability of blockchain
to preventalterationof transactionghat havealreadybeenconfirmed.Cryptographyis inbuilt in the blockchainsystem each
transactionin theblock is codedwith a uniqueidentifier, suchasa privatekey, a passwordpr afingerprint(Hash)which cannot
be altered. Thesethree aspectsrovide a frameworkfor datasecurityin a blockchainnetwork making blockchainsecurity

formidableandtrustworthy.
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2.5.4 Auditability

Accordingto Kevin Black (Digital Audit Leader- Deloitte), somepublications havdintedthat blockchaintechnologymight
eliminatethe needfor afinancial statementuditby a CPA auditoraltogetherlf all transactionsrecapturedn animmutable
blockchain thenwhatis left for a CPA auditorto audit?The blockchainnetworkcreatesan audittrail sincedatais tamperproof
and cannotbe altered,it is deemedreliable,and an auditinvolves an assessmerthat recordedtransactionsare supportedoy
evidencethatis relevant,reliable,objective,accurateandverifiable. The acceptancef a transactiorinto areliable blockchain
may constitutesufficientappropriateaudit evidencefor certainfinancial statemengssertionsthe reasorfor this is alsothereis
no scopefor manipulationhumanerroror mischieflike in traditionaldatabassystems.

2.5.5 ProvenancandTraceability

Int o d awvpridl snore consumersexpecttransparencyin food safety; they expectto know where the food they purchase
originatesfrom andhow it reacheshem. This said,thereis aneedfor provenancéorigin) andreattime traceabilityof products
within globalfood supplychains.Blockchainhasbeenincreasinglygaining markettractionin supplychain® for example,in
proofingproductprovenanceandimplementingrackandtraceof productghroughthesupplychain.

Todayproductshaveto traverseanincreasinglycomplexsupply-chainbeforetheyreachthe endcustomersGiventheincreased
numberof participants the numberof handoversnvolved, and a multitude of transactionrecordingsystemsit is difficult to
establisiproductprovenancandproductquality traceabilityfor assurancer auditpurposes.

While mostproductcategoriesareunderpressurdo deliveronthe above theneedto do this for perishableand/ortemperature
sensitiveproducts(like food, pharma,etc.) is the highest.By integratingblockchainwith 10T (Internetof Things) solutions,
productprovenancendquality traceabilityfor food andpharmaproductscanbeestablished.

Figure 10 below showsprovenancéproductorigin) to reachingthe retail or orderingonline of the finished product,e.g., pre-
packedmangosmoothie the mangoeare producedh India, harvested, processéua plantto make pulppackagedandfilled
in labelledbottles,thereaftershippedto the destinationin freezertruckswhich control temperatureuntil they reachthe final
destinationaretail storeorac o n s u maeds.Bhis entiresupplychaincanbetracedandtrackedusingablockchainsystem.

Product
Origin

Temperalure
Sensitive
Handling

Date of Processing Hops and Enfities
[Harvesting Involved in Distribution

Figure 10 Innerworkingsof blockchainin tackandtrace Source:CourtesySensiwise
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2.5.6 Consensud/echanism

Consensusnechanisnor protocolis a processwithin the blockchainnetwork that enablesthe designatechetwork nodesto
validatetransactions usingomplexmathematical algorithmghich areinbuilt into the system.The validationprocessn this
decentralisedchetwork eliminatesthe needfor a centralauthority or a point of control to validatethe transaction. Example:
in a banking scenariofor all internationalremittances,the clearinghouseand correspondenbanks validate transactions.
Theseare central entities and therefore charge fees and delay the processin the decentralisedblockchain system, the
decentralisedetworkandcryptographiconsensusnablesffectiveandefficientecosysteneollaboration.

2.6 When to use Blockchain  technology?

Blockchainhasthe following inherentfeaturesthat makethe technologyvery significantin making efficient and
automatingertainprocesses:

Immutable(recordscannotbedeletedor changednly rewrittento anewblock);
Unhackabldinherentcryptographicsecurity ,no centralauthoritysodifficult to hack);

Transparenftrustless),doesnot require a centralizedauthority to validate transactiondike the clearinghousehence
transactionswrepeerto peerin adistributedenvironmentand

Auditable(audittrails aremaintained forever, records chatracedto their origin or provenance).

Basedon the abovefeaturesmanyproofsof conceptsusecasesandproductioncasestudieshavebeenresearchedjeveloped,
andimplementedy industriesandarecurrentlyin theproces®f commercialisation.

2.6.1TrackandTrace

Everytransactiorstoredin the blocksareeternallyavailable thereforebasedon a uniqueidentifier, if arecordis accessegou
can query the entire history of the recordsinceits origin. This helpsin preventingfraud, establishingownershipof titles,
managingidentitiesand medicalrecords,will show a patients medicalhistory from every hospitalhe hasvisited. E.g. in a
flower exportsmarket,if tulips arebeingexportedfrom the Netherlandgo the USA, the supplychain goeghrougha chainof
transporteraintil goodsare deliveredto their destination. The transporteiis contractedo maintaina constantemperaturef
14 degreesin his vehicle,to ensurethatthe tulips survive. The useof blockchainsmartcontractscanmonitor the temperature
andprovideaction,suchasprovidinga penaltyif productgyo fraughtdueto temperaturehanges.

2.6.2 EliminatingtheMiddleman

Blockchainenablegeerto peertransactionin adistributed highly secureauditableenvironmentthis enableslirectinteractions
andtransactiondetweenbuyersandsellers withouintermediariesThis technologyis taking the sharingeconomyto another
vantagepoint. The lastdecadesawa proliferationof aggregatoplatforms (intermediarieguchasUberandAirBnB, bringing
consumersindsupplierstogetherfor a fee. Blockchainis aboutto changethatby disintermediatiorso consumersandsuppliers
candirectly transactwith eachotherwithout the middleman.E.g., one of the largesttravel and tourism companieshe TUI
Grouphasinvestedn adecentraliseglatformfor travelbookingswhichwill disruptthetravelindustry.



POWERING THE AFRICAN VISION: BLOCKCHAIN  TECHNOLOGY FOR AF RI CATRENSFORMATIVE ~ GOVERNANCE

2.6.3 Avalilability

In blockchain,thereis no singlepoint-of-failure sinceit follows a decentralisedarchitecture As a result, in comparisonto
centralisedsystems;it providesfor higher availability. In centralisedsystems,if the systemgoesdown, the availability is
completelylostfor all the parties. Wheream a blockchainsystemthe nodemay godown, butthe systemis availableto other
nodesand any transactiorrecordedon the systemwill be availablefrom every nodeon the blockchain.When your business
alwaysrequiresthe availability of the system.e.g.,to registeratitle deedin the deedsoffice. Any nodecanbe usedto register
thedeedif theentiresystemis notdownandsomenodesarefunctioningin theoffice, or in the blockchainnetworkwhich could
befunctioningoutsidetheoffice. Blockchainsolutionscanbesuccessfullyuilt usingtheintrinsicfeaturesasmentionedabove.

2.6.4 Trust

Blockchain isa goodcandidate fotrustlesssystemswvherethe middlemancan bedispensed E.g. the musicandfilm industry
is mired by copyrightprotection issueaswell asmonetary compensation issuekhe artists and musiciargetpaidvery little
comparedo theintermediariehience Imogen Heapsingersongwriterusesa blockchainplatformto uploadall her musicand
fans purchaseonline directly. This is possiblesincethereare no middlemeninvolved and every party can seethe datain the
blockchain,it providesmore trust betweenthe participatingparties. In a centralisedarchitecture your traditional database
systemsE.g.whenyou usenetbanking,you haveto trustyour bankthattheywill sendthe fundsto your friend whosetransfer
you haveinitiated. If yourbankdefaultsyouc a medally do anything.

2.7 When not to use Blockchain?

2.7.1 BlockchainRequiresanEcosystemit cannotFunctionin Isolation

Blockchainis a good candidatefor processingransactionsacrossmultiple organisationsacrossmultiple stakeholderavho
work togetherto achievea commongoal. That meansthat blockchainis the bestsolutionfor any processwhereyou require
disintermediationhavezerotrust,andneedcryptographicsecurity. Similarly, whenit comesto smartcontractsor automating
decisionamaking,it works bestwhereexternalstakeholdersareinvolved, beit customerssuppliers partnersetc. otherwisefor
internaluseof anorganisationartificial intelligenceis sufficientwith traditionalsystems.

2.72 Blockchainis Inefficientfor HeavyCustomisation

Blockchainis not efficient when multiple transactionsare taking place with constantlychangingvariables.E.qg. if multiple
partiesaretransactingover a platformwith constantlychangingdatafor eachtransactionwill requiremultiple smartcontracts
for eachtype of transactiorandthatcanbedaunting.

2.7.3 Blockchain ScalabilityandRerformance

Comparedto relationaldatabasesywhich are known for their performanceplockchaintechnologyis still in its infancy and
currentlyundergoingsignificantresearchdevelopmentandimprovisationin termsof scalabilityandperformance Blockchain
hasa decisiveadvantag@verrelationaldatabasem termsof robustnesgransparencyard security. E.g.VISA andMastercard
canproces$000to 7000transactionpersecond.Whereaslockchaincanprocesonly 7 transactionpersecond.Substantial
increasein the speedof transactionis currently being experimentedut the tradeoff is its robustnessor a certainamountof

centralisatiorrequired. EOSis a blockchainnetworkwheretransactiorspeedof about3994transactionper secondhasbeen
establishedhoweveratthecostof its decentralisefeature.
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2.8 Blockchain  vs Distributed  Ledger Technology (DLT)

DistributedLedgerTechnology(DLT) asit is popularly calledis a broadertechnologyarchitecturethat enablespeerto peer
(direct) transactionsuchastransferof assetof anykind in a secureandtransparentvay. Blockchainusesthe underpinning
DLT technologythereforeit embodiesnostof the featuresof DLT. DLT on theotherhandis a broaderdefinition of a peerto
peer closed, permissionednetwork of computersthat are connectedand can facilitate transactionswith each other.
Blockchainis to DLT asKleenexis to facetissueor PostITis to sticky notes. In thefollowing table,the blockchainplatformi
ethereumis comparedto CORDA, which is a DLT platform, we comparethe key differencesand how they impact their
applicationin thebusinesgcommerciadomain).

Table21: Comparisorof featuresbetweerblockchainand DLT

Thereasondusinesseandgovernmenareimplementingbl o ¢ k ctéclanblogyandnotagenerahl D L Tadbbeanswered
usingthreekeyfeatures:

2.8.1Permissions
The public blockchainhasissuesof energyconsumptionjatency,scalabilityissuesdueto the architectureand the consensus

mechanism.This canbe mitigatedby the useof a hybrid blockchain architectureshich meanshe platformwill havea private
permissionedblockchain(DLT Identical)andwhererequireda publicopenpermissionlesblockchain.

2.8.2 Tokenization
Tokensarea storeof value, historicallytraditionaltokenswereairline tickets,concert entrancestampon hand,moneyetc. In

the digital world, tokensare also a store of value and are an integral part of the blockchainecosystemTokensenablethe
exchangef goodsandserviceandprovideasecureplatformto engagewith customersn commerciaBctivity.
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Example s:

A farmerin Kenyasignsup for a policy with a local insurer. The policy enablesa contractualpay-out in caseof drought
conditions(Indexbasedinsurance)The conditionsare setin the smartcontracton a blockchainplatform. The farmersigns
up, payshis premium,andis offered tokensfor the value of his pay-out. In casethe droughtconditionsare met, the farmer
exchangehis tokensfor money. Eitherhecandoit atonceor ashedesires.

Crowdfundingis a newbusinessnodelto collectventurecapitalfor businesexpansionsometimeslsoknownasICO (Initial
Coin Offering), investorsinterestedin a venturewill receivetokensfor cashtransferredto thev e n t digital &allet. The
tokenenablegheinvestorpremiumintereston his funds. Justlike stocksin a stockmarket.Sinceblockchainis a technology
of choicefor banksto supportonline lending and settlements/paymentssit allows secureand transparentrustedpayments.
Therefore, Tokenisationis an importantaspectof the blockchainecosystemandit is hereto stay.DLTs do not offer tokens
henceblockchainis anaptchoicein termsof distributedledgersystem.

2.8.3 Cryptocurrencies

The financial servicesindustry is currently embracingblockchainas a preferredtechnologyfor paymentsand settlements.
Cryptocurrencie®r assetsare a token of a store of value, they representhe actualfiat money. Bitcoin, Ethersetc. can be
transferreddigitally through e-wallets on a Blockchain platform, thereby facilitating peerto peer transactionswithout a
clearinghouser corresponderttanks. This saveshanksanduserstransactiorcostsandtime. DLTs weredesignedor business
applicationsotnecessarilyor financialtransactionsfor which Blockchainoffersa provenvaluein commerciaterms.

2.9 Decentralized  Finance (DeFi)

Blockchaintechnologyhasusheredn manylateralsubtechnologiesvhich arecurrentlyspreadindike wildfire andtakingthe
world by storm. One sucttechnologyis called Decentralizedrinancé or DeFi. Simply put DeFiis financialsoftwarebuilt on
ablockchainsuchasethereumit usesdigital assetfinancialsmartcontractsprotocols,anddecentralise@pplicationgDApps).
The advantagef DeFi is the transparencyand speedof financial transactiorsuchas lending (loan disbursementsjnvesting
(crowdfunding)all this is independenbf banks.It is a retail system whichis currently offering the potentialto transformand
democratiseaccesdo financial servicesworldwide. The objectiveof the DeFI systemss to give the usercompleteand total
controlof their assets.Anyonecan storeinvest,buy, sell, trade,andtake custodyof their assetin asecureblockchaindriven
environment. The transactioncostsare relatively lower, consideringthere are no intermediariesnvolved in the handling of
assets.

2 Peeentratizednance(DeFi) Webinarwith Blue Swan(2020) https://berchain.com/2020/05/decentralifisdncedefi-webinarwith-blue-
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Figure 11 DeFiecosysterncompanie®ffering
service®

In a DeFi ecosystemyou havevariousstakeholdersvho contributetowardsa robustdecentralisedinancial systemoffering
diverse services,sometimeson their own and sometimesin conjunctionor collaborationwith others.E.g. infrastructure
providerscredit/lending KYC Platform,Insurancecapitalmarketsjnvestmenmmarketplaces;ustodialservicesandpayments.
Figurellshowsvariousstartupsandothermaturecompaniesvho areinvolvedin DeFlsystems.

2.10 Blockchain ~ Cryptocurrency ~ Exchanges and Trading

Interestin cryptocurrencya form of digital currency,is growing steadilyin Africa. Someeconomistssay it is a disruptive
innovationthat will blossomon the continent!. Cryptocurrencyis not boundby geographybecauset is internetbased;its

transactionsare storedin a databasealled blockchain,which is a group of connecteccomputersthat recordtransactionsn a
ledger in reaktime. So, what is the difference between, fiat currency, Visa or Mastercard?The difference between
cryptocurrency andsay,Visa or Mastercardijs thata cryptocurrencyis not regulatedy government, youlo not needbrokers
to intermediatea transactiontheinvestorrelieson theinternet, which meanghetransactionganhapperanywherdan theworld.

Thebig cryptocurrencyglobalbrandsincludebitcoin, Litecoin, XRP, ETH, dash lisk andmonero but bitcoin leadsthe packin

Africa.

19 Imagecredit https:/ivww.theblockcrypto.com/
1 Crypto Usageand Trading Surging in Africa, ExchangeCEO Says (2020) https://cointelegraph.com/news/crypteageandtradingsurging
in-_africaexchangeceasays
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The reasonfor the resoundingsuccesf crypto and spurringits growth on the continentis perhapsthe lack of regulation;
however thereis no guarante¢hatgovernmentsvill notchangehatin thefuture. TheNigeriancentralbankindicatedrecently,
currently tackling the ¢ 0 u n t12%yinflation rate, the Nigerian apex bank announcedhat it could not control or regulate
bitcoin,fi j thesameway nooneis goingto controlor regulateheinternetWed o rowrti t . 0

Thepolitical instability, high inflation ratesanda fearof the collapseof the bankingindustryor arbitraryappropriationof money
by the governmentthe unbankedAfricans could be attractedto cryptocurrencyfi B i t tcansactiondelp to eliminate the

proceduralbottlenecksthat plaguetraditional bankingand financial s e r v iMc Baskp @xplains.Crypto usageand trading

havemadeits way overto Africa, gainingprevalenceall overthecontinentaccordingto ChrisMaurice, CEQof Yellow Card

0 acryptoexchangdasedn Lagos,Nigeria. Thecryptohassoaredn the continentandspecificallyin Nigeria, SouthAfrica,

GhanaandKenya,»thereis a goodchanceof expansiorto the restof the continent,but SouthAfricai based_uno Exchange,
establishedh 2013andnow boastingl.5 million customersn over40 countriesworldwide, is thefirst to bebasedn Africa.

Cryptocurrencyexchangesregoodfor tradingcurrenciesaswell asthey canbe usedasatool to affectcrossbhorderpayments.
Retailersand industriescan acceptbitcoins and other tokensor cryptocurrenciegor buying and selling goodsand services.
Thethird mostimportantusecaseof cryptocurrencyis Fintech,banksandinsurancecanusethe crypto ascollateralfor lending

instruments.

The adoptionof cryptocurrenciess notably arguable the reasonis at 22% (the world averages 48%?), and Africa hasthe
lowestrateof Internetusageof any region,accordingto a 2017reportby the InternationalCommunicationgJnion, which may
undercubptimisticprojectionsof cryptocurrencyandblockchaintechnologyon the continent Also, poor powersupplyin many
countriescontinuego impedeinternetacces®nwhich cryptocurrencyargelydepends.

12 Africa could bethe next frontier forcryptocurrency(2020) https:/ivww.un.org/africarenewal/magazine/ag18july-2018/africacould-be-next
frontier-cryptocurrency
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Blockchain  Applications & Opportunities

In thefirst chaptervariouschallengeswithin the African governanceontextwere elucidated.especiallyin five crucial areas
of governmentagriculture finance,educationandhealthcare Blockchainofferskey applicationghatcut acrossall theabove

mentionedbusinessareas,as well as providesopportunitiesto build customisedapplicationsthat complementhe key areas
of businessesThe following sectionselucidatesome use caseslisted accordingto the five key applicationsi.e. identity
managementjigital assestorageandaccesstrackandtrace crossborderpaymentandsmartcontracts.Eachusecasesignifies
the importanceof thesefor a specificindustry or businessandhow eachof theseusecasescanbe appliedin otherindustries
andbusinesset mitigatethe challengeslescribedn thepreviouschapter.

3.1 Blockchain  Applications

Blockchainis a distributedledgerthat recordstransactionsallowing entitieswho are total strangergo establishtrust, while
transactingwvithout any centralauthority. The Blockchainledgeris immutable,auditable secure unhackableandtransparent.
Enterprisesare developingand using proof of concepts(POCs)in assettracking, paymentsand settlementssmartcontracts,
trading, voting, shared recordkeeping, digital tokens, claims, provenance,copyright protection and loyalty rewards
programmes. Accordintp Garter (aresearctirm),® their surveyin 2020shows tha60% of CIOsin its report,acrossvarious
industrysectorsexpectsomeadoptionof Blockchainin thenextthreeyears.

Figurel2Ga r t imypecyclsfor blockchainin 2020

13 Gartnerseesblockchainastop techtrend for 2020 (2020) https:/ivww.ledgerinsights.com/gartneeesblockchairastop-techtrendfor-2020/
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Currently,thereareindustryverticalsbuilding proof of conceptsandreatlife solutionsin Blockchainof which 46% arerelated
to financial serviceswhereaghe remaining54% include manufacturingjnsurancehealthcaretransportationutilities, retail,
andgovernment.Of which astaggeringnajority arein utilities andsupplychain(manufacturing logistics)

Thespreadf usecasesareasfollows:

Assettracking: Transportatioandgovernment;
Recordkeeping:Utilities, healthcareandinsuranceand
ProvenanceRetailandsecuritiedrading.

3.1.1 Digital Identity

Themechanismsf blockchainenablethedigitisationof identity which looks promisingin termsof streamliningadministration
for citizensaswell aspublic andprivatesectororganisationsSomeblockchainsolutionsthataddresghis areSovrin, Uportand
Civic. The magnitudeof theidentity challengeis recognisedy public sectoactorsaroundthe worldd aworld in which one

fifth of thew o r |pdpdlationlives without a legal or officially recognsedidentity. This automaticallyexcludesthemfrom

participating in public servicesandtheeconomyatlarge.

Ontheinternet,it is not easyto know if the personon the othersidewho is they saytheyare. The useof animproveddigital
identity hasbeenenabledby blockchainwherebypeopleown andmanageheir own dataandconsento sharingtheir datawith
otherpeopleor organisations.

The digital identity facility offered by blockchain(figure 13) establishesrust betweendataowners,suchas farmers,patients,
citizens studentetc.whentheyinteractwith trustedentitieslike governmentshospitalsuniversitiesetc.wheretheir credentials
canbe easilyverified by thereceivingparty, e.g.,verifying if the patienthasany allergies(hospitalswhena patientgoesto an
unknowndoctorof anothercity. Anotherexamplewould be a persongoesfor a job interview andthe interviewerverifies his
degreecertificatesand othercredentialgpreventingfraud). This accesgo identitiesanddataownerswill leadto efficiencies,
quickerresponsesnd preventfraudulenttransactionshowever,it will needregulationto be reviewedin termsof the useof
digital credentials.

Figure 13 Concepfblockchainbaseddentity
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i T lwerld wide webconsortiumis standardisinghe formatof issuingandverifying digital credentialsThis is how blockchain
is enablingthe use of trusteddigital identity information to improve the managemenbf national identity recordswhilst
maintainingprivacy. The figure below depictshow blockchairbaseddigital identity systemhelpsin shorteningthe process
of onboardinga customerge.g.whenapersortriesto opena bankaccountwith a newbank,the personsignsa requesto verify
his identity. Oncethe bankofficer verifies his identity, he canimmediatelycompletethe transactior(of onboardingwithout the
needfor anID documentsimilarly, if a patientis travelling acrossbordersandneedsemergencymedical attentiotis identity
ontheblockchainwill alsoshowhis medicalrecordswith allergies,medicalconditionsthatarevital in administeringmedicines
by theunknowndoctorin aforeigncountry,preventingmishaps.

3.1.2 SecurestorageandAccess

Blockchaintechnologyofferssecurity transparencyandimmutability (incorruptible)datastorageandacces€apability. Digital
Identities, as seenin the previoussection,are a possibility due to the Blockchain securedata storageand accessunction.
Comparedo traditionalcentralizedcloud serverdike Amazonor GoogleDrive, blockchairbaseddecentralisealoud storage
hasanumberof compellingadvantagé4

a. Securit y: Blockchain createsa securetransmissionof data. Files are encryptedwith private keys, which make it
impossiblefor anyonewithoutthekey to accesshefile. Filesarealsodividedinto pieceso bekepton multiple nodes
sothatthereis nosinglepointof failure. If acentralizedserverbreaksdown,y o updobablyloseaccesso yourdata.

b. Immutability: Sincethereis no centralauthority,no onecantakeawayyour file, restrictacces®r makeamendments
to it for thesakeof censorshipThef i |prvétekey (hash)is keptin theledger

C. Lower price : While centralisedtloudstoraggroductdike AmazonS3,GoogleOneandDropboxoffer 1 GB of space
for
$0.023,$0.02,and$0.005permonth,respectivelytheir competitorausingblockchainhavepricesaslow as$0.002.

d. Rewardsfor storing: SeverabecentralisedloudprojectsuseBlockchainandnativecryptocurrencieto incentiviseusers.
Thosewho have sparestoragespaced unusedhard drives, disks, datacentresd canrentit for a reward.
Blockchaincloudstorageplatformsconnecuserswilling to sharetheir storagespacawith theoneswho needit, making
it awin-win situation.

3.1.3Track& Trace

Blockchainis a perfectsolutionfor theproces®f monitoringlogistics,beit transportationgoodsin transit,optimum
temperatureonditionsandto preventtheftandpilferagewhichis commonin theseprocesses.

Logisticsis of paramounimportancewithin a supply chain, it orchestrateshe clockwork movementof goodsto its desired
destination. These processesare usually owned by third party companies,seldomby the manufacturerhimself. There
aretwo facetsto logisticsin a manufacturingenvironment1) inward bound,whereraw materialis sourcedanddeliveredto the
manufacturer2) outwardboundwherethefinishedgoodsaretransportec@nddeliveredto thedistributorsandretailers.
Logisticsis the bestcandidatefor blockchainimplementation Firstly, thereare multiple partiesinvolved in the processof a
manufacturingsupply chain and there is ample room for fraud becausef using paperbasedlogistics documents. Delays
in logisticsaredueto paperworkandfinally, trackingof goodsandtheir conditionis difficult asevidencedoy counterfeiting,
pilferageandcontractuatlisputesvhich areall commonoccurrence# theseevents.

4 How Can Blockchainimprove Data Storage32020) https://cointelegraph.com/news/haanblockchairimprovedatastorage
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Manufacturing Industry Supply Chain

Distributing Finished Goods

Figure 14 Manufacturingindustrysupplychain

3.1.3.1 ApplicationsthatEnableTraceabilityof Recordd.inkedto Digital Identities

Oncedigital identity is solved, pairedvith traceability,it will enablethe reductionof fraudin varioussectorshroughdiverse
usecasessuchasland registries,voting, educationcertificates,cashequity trading and fractional investing/ownershipThese
usecasescan be implementedtoday using a different combinationof technologiesand centralisedsolutionswith centralised
recordkeeping.Digitising identity combinedwith theseusecasewill greatly streamlineadministrationprocessesesultingin
moreaffordableservices.

3.1.3.1.1LAND

Land titles ownership,legitimacy and determiningthe validity is the biggestchallengeas seenin agricultureexamplein the
previouschapter. Thefarmersareoften at a disadvantageueto lack of knowledgeandblind trustin loansharks. Thesebeing
thereasonpanksarenotwilling to loan or providemicro-credit; neithertheinsurancecompanies aresadyto insurethe credit
for weatherconditionsand highrisk of failure to pay by the farmer.Blockchain bringsa hugerelief by authenticatinghetitle
deedsin thef a r mamethughthedigital identity application the banksandinsurancearenow comingforwardto provide
fundsandinsuranceo smallholdingfarmers.

Bitland'® is a GhanaiarNGO leadingthe chargen the useof blockchainto restoreconfidenceto Landtitle ownersin Ghana.

3.1.3.1.2VOTING

Blockchainbrings the muchneededcost and speedefficiency while preventingfraud, electionrigging and other untoward
political conundrunthat follows dueto trustissuespostelections.The high costsrelatedto ballot printing, electronicvoting
machinesmaintenanceetc.is greatlyreduceddueto theelectronicplatform;




APET REPORT A POWERING THE AFRICAN VISION: BLOCKCHAIN ~ TECHNOLOGY FOR AF R CATRBNSFORMATIVE ~ GOVERNANCE

B | o c k cabilityi toxcéeatetransparencynakesit a goodfit for implementinga legitimatevoting system.Citizenscan cast
votesthe sameway they initiate other securetransactionsand validatethat their voteswere castor evenverify the election
results. Potential solutions are currently working to blend securedigital identity managementanonymousvote-casting,
individualisedballot processeandballot castingconfirmationverifiableby (andonly by) thevoter.

3.1.4CrosBorderPayments

Remittancesfundstransferandcrossborderpayment® comprisethe highestnumberof chargedor the consumeandrevenue
for the financial serviceslike banks.They are an importantsourceof revenueamongother sources.The Global Payments
Report’ revealedrevenuesfrom global paymentsamountedto $1.9 trillion, while transactionfee growth, luckily (for the
consumerytagnate@saresultof competitiveandregulatorypressures.

Figure 15 Averageremittancevolumein billion US$®

Source:World Bank Group (2016a),p. 17, World Bank Group (2016b), p.3; World Bank Group (2019a),p.3; World
Bank Group(2019b),p. 14. The figure aboveshowsthe averageemittancecostsandthe total remittancesn billion USD.
The report also assertsthat, in contrast,the most expensiveregion to sendmoney in 2016 i through 2018 was Sub
Sahararifrica, with anaveragecostof almost10 percent(World BankGroup2016b p. 1).

As per theWorld Bank (Report2019b,p14),fi A v e remigamcecosts(in %) Total remittancedransferredin Billion US$),

the poorestcountriesin Africa tendto displaythe highestcostof remittance;andsecondly the transfercostsof intra-regional

or intra-continentakremittancesithin Africa andsomedomesticremittancetransfersareevenhigherthanthoseof remittances
sentfrom outsidethecontinento Sub SahararAfrica (IFAD 2009,p.3 ) 0 .

15 http://landing.bitland.world

16 6 WaysBlockchainwill Disrupt CrossBorder Paymentg2020) https://techmeru.com/blockchaitisruptcrossborderpayments/

17 Global PaymentdReport2019: Amid sustainedjrowth, acceleratingchallengesiemandbold actions (2019)https:/ivwww.mckinsey.com/~/media/
mckinsey/industries/financial%20services/our%20insights/tracking%20the%20sources%200f%20robust%20payments%20growth98aRénckinsey
global%20payments%20map/glolpalymentgeport2013amid-sustaineejrowthvf.ashx

18 Migrant Remittances: __Alternative Money  Transfer Channels _ (2020) _https:/ivww.ipe-berlin.org/fileadmin/institut
ipe/Dokumente/Working_Paperspe_working_paper_127.pdf
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Whatis thereason?Firstly, the African continentis a smallermarketsizecomparedo the globalmarketin termsof the global
marketwith $ 43 billion of a total $ 667 billion transfersin the 2019 forecast(World Bank Group 2018, p.4). A second
issueis the unreachableemittancego remote rural areaswvhich requirea local remittancechanneto fulfil thetransactionsas
outreachingemittancego clientsin remoteareascomesat somecostsandfinally, thereareregulationsfor currency exchange
andadministrativecostswhich alsoaddto theremittancecostsinvolving theexchangef currencies.

3.1.5SmartContracts

Blockchainprovidesfismartco n t r # enanag@he multiple stakeholdersenhancingnformation flow expeditiously.Track
andtracethroughprovenancéoriginal location)is possibleandcanbefully automatedisingsmartcontractrulesandconditions
sothe entiretransportatiorchaincanbe trackedin reattime. No moredelaysin shipmentsandno moredisputesn contracts.
When sensitivegoodsare transportedacrosscountybordersin a temperatureontrolledenvironmentthereis no way to track
if thelogisticscompanyis taking careof the conditionsasstipulatedin the contract, howevenyith blockchain and integration
of an loT devicesuch as the cooling datain the van/truck,if conditionsare altereddue to breakdownsjt can be easily
automaticallyrecordedherebypenaltiessanbeimposedonthelogisticssupplierif goodsgetdamaged.

Smartcontract® aresoftware programmethat arestored on @8lockchain,the programmehastermsandconditionsbasedon
which the outcomewithin the contractis executed.The smart contractshave changedthe dynamicsof blockchainadding
unprecedentedalue to the businesscommunity, by automatingmundanetasks, paperworkand fasttracking the decision
makingprocess. Smadontractsdo awaywith intermediarie@ndalsoincorporateotherdevicesto helpin thedecisionmaking
process.Following aretwo examplesof smartcontractson blockchain,theseare working solutions.They canbe referenced
andunderstoodor furtherdeploymentn othercountries.Whatis the reasonsmartcontractsare popularandgo handin hand
with blockchaintechnology?Herearesomeinterestingfactswhich arebeingrevisited:

Speed and accuracy: Smartcontractsaredigital andautomatedthey eliminatepaperwork savetime, sinceno dataentry
orwriting is required noreconciliationor correctiongequired;

Trust: Smartcontractsautomaticallyexecutdransaction$ollowing predeterminedules,andtheencryptedecordsof those
transactiongresharedacrossarticipants Thus,nobodyhasto questionwhetherinformation hasbeenalteredfor personal
benefit;

Securit y: Blockchaintransactiorrecordsare encrypted and that makesthemvery hardto hack. Becausesachindividual
recordis connectedo previousandsubsequemntecordson a distributedledger,the whole chainwould needto be alteredto
changeasinglerecord;

Savings: Smart contractsremove the needfor intermediariesbecauseparticipantscan trust the visible data and the
technologyto properly executethe transactionThereis no needfor an extrapersonto validateandverify the termsof an
agreemenbecausét is built into thecode;

9 SmartContracts:The BlockchainTechnologyThat Will ReplaceLawyershttps://blockgeeks.com/guides/sma
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Figure16 Comparativechar’betweertraditional andsmartcontracts

3.2 Blockchain  Use Cases

3.2.1I1BM UseCase

e — s B M BIockgham .World Wire?! provides banks with a B.Iockcr.laln platform
- - - - developedisingtheirowntechnologysuchasHyperledgeiFabric,to simultaneously
. I LT ] . . A~
— s clear anq settle nearreal-'ume payments transactionsacross borde-rs. IBM&
— - . . - blockchainrbasedeattime global paymentsietworkhasbegunrollout, with several

I S W E— L . ; )

e e s 7 mmmm | PANKSAISOCOmMmMittingto issuetheir own stablecoinson theplatform.

Marie Wieck, GM, IBM Blockchain,says:fiBy creatinganetworkwherefinancialinstitutionssupportmultiple digital assets,
we expectto spurinnovationandimprovefinancialinclusionworldwide o

Currently thenetworksupportsettlemenin StellarLumensandaUSdollar stablecoin. It hasalreadyenablechayment
locationsin 72 countries, with 47 currencies and44 bankin g endpoint s.

Accordingto IBM, it hassignedlettersof intent from six internationalbanksreadyto issuetheir own stablecoins, subjectto
regulatoryapproval. The banksinclude Banco Bradesco Bank Busan,and Rizal CommercialBanking Corporation,adding
Euro, IndonesiarRupiah,Philippine Peso KoreanWon andBrazilian Realcoins. Their currentfocusis oninnovationthatadds
valuefor theircustomersandfi Wo Mi d predentanopportunityto transformandenhancéehe paymeninfrastructure.

20 10 Use Casenf SmartContractshttps:/ivww.devteam.space/blogA&esfor-smartcontracts/

2LIBM gets banksonboardfor blockchainbasedpaymentsystem (2019) https:/ivww.finextra.com/newsarticle/33548/ibgetsbanksonboardfor-
blockchainbasedpaymentsystem#:~:text=FirsP0 year IBM, time payments%20transactioa&rossborders&text=It hasalreadyenabled payment
currencieandbankingendpoints
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3.2.2 WalmartUseCase

Walmartisthew o r lladgéssetailer,operatingover11,200storesunders5 banners
in 27 countries and e-Commerce websites in 10 countries. They employ
approximately2.2million associatesAccordingto FrankYiannas VP of FoodSafety
for Walmart,the proverbialAchilles heelfor eachretaileris fifood safetyp. Walmart
imports materialfrom all aroundthe world and exportdinished goods, perishables,
andpreparedood throughtheir supply chain worldwide. Every item of food has
a shelf life and expiry dates,so food sourcedfrom the farmsand deliveredto the
consumer across the food chain is subjectedto external elements such as
temperatureweatherconditions,handling conditions, hygieneetc. that determine
how safethefood s for consumption.

IBM alongwith Walmarthasdevelopedandimplementeda blockchainbasedffood sa f e solytionfor Walmart. This solution
usesIBM;s own productshyperledgerfabric, smartContractsand WatsonloT, the artificial intelligenceproductto createa
holistic solutionrecordingevery eventin the logistics supply chain. E.g. from sourcingof mangoesrom the farmsin South
Americato thefreshlycutmangoontothec o n s u piegerth@ entiresupplychainis recordedthe seedquality, fertilizersand
pesticidesusedby the farmer,the dateon which mangoes werpicked,the transportationrefrigeration, customsrossborder
communicationyarehouseeceivablesprocessingweatherand temperatureonditions packagingandfinally, deliveryto the
stores.Foradetailedaccounpleaseview https:/www.youtube.com/watch?v=MMOFO0G_2HO0A

3.2.3J.P.MorganUseCase

In 2017,JP Morgan partneredwith the Royal Bank of Canadain developingan
InterbankinformationNetwork (INN) through bBlockchainprojectthatwill create
aconjointlyaccessibléedgeracrosdanks.Currently thenetworkof bankshasover

J P MO [‘ g an 400(thosewhohavesignedaletterof intentto join), andtheyarenowabletoresolve
problemshatdelayedcrossborderpaymentssuchasmissingdataandcompliance
checks As morebanksjoin thenetwork,paymendelayswill reducedramatically.

3.2.4 TheMediledgerProjectUseCasegPatientidentity Managemen& Tracking)

The Mediledger Project was started by Pfizer along with other pharmaceutical
companiesjn the United Statesof America, it is focusedon providingfi t r and k
t r aaamabilityto playersin the pharmaceuticasupply chain. Initial pilots have
proven that a blockchainbasedsolution will enable compliancewith the Drug
Supply Chain Security Act (DSCSA)while improving operationsand reducingthe
supplyof counterfeitdrugs.

The MediledgerProjectusesblockchaintechnologyto providea solutionto removeinefficienciesin the currenthealthcareand
pharmaceuticaystemsit is anopenanddecentralisedietworkfor the pharmaceuticaupply chainthat providesthefollowing
benefits:

All p at i eentiorockealthrecordsarestoredon the blockchainallowing the history of thep a t i heatht@be shared
with any hospital, clinic, or pharmacywith the consentof the patientas and when required,putting patienthealthfirst
(identitymanagement);

Datais immutableandtransactionsire auditablshowingcompliance witimprovedsecurity;
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Barcodeddrugsonce passedhroughthis supply chain, can be tracedto their origin with its entire history enablingany
counterfeitdrugsto beidentifiedeasilyanddiscarded;

Smart contractsenableelectronicrecordingof all rules, terms, and conditionsto protect patient privacy and payment
contractuaterms.The datais wholly in thec o mp aaontrdl andthey canshareonly whatthey wantto shareandwho
theywantto sharat with. Formoredetailsview: https:/www.youtube.com/watch?v=Cxkjntn6F10.

3.2.5 StoragdJseCases
3.2.5.1 SchoolUniversity CertificatesandTranscriptsStorageandAccess

Blockchaincanbe usedby any educationalnstitution bethey nationalor internationalformal, or informal. As the educational
systembecomesamore diversified, democratisedgdecentralisedand disintermediatedwe needto ensurethat reputation,trust
in certification, and proof of learningis maintained Blockchain hasthe potentialto provide a massiveopen,online, secure
databasdor educationabystemsFor instance asof mid-October2017,a hundred plus studeng the Massachusettinstitute
of Technology(MIT) will havea copyof their diplomastoredon blockchain.

When studentsgo to other universitiesfor admissionfor other coursesthey needto submittheir certificates,qualifications
and transcripts,the processof attestingcertificatesto prove authenticityand make it availableto educationalauthorities
is time-consumingandcostly. Without a trustedsystemfor verifying identity and certificatesthereis a possibility of fraud and
sometimesesultsin acceptancef falseinformationby theuniversitiesor organisationemployingindividuals.

The identity usecaseexplainedin the previoussection,introducesus to the ideaof digitising informationthatcanbe verified
and reusedby organisationsBlockchain facilitates educationalinstitutions to issuedigital qualificationsand transcriptsto
studentsjnto their identity wallets which may be reusedwhentransferringuniversitiesor applying for jobs. The identity use
caseintroducesdata economy benefits to financial institutions who can now be paid when the digital transcriptsand
qualificationsissuedare reusedby organizstions Studentswill also be ableto sell their datawhen participatingin student
surveysor whenneedingo sharetheireducatiordata.

The blockchaincapability of datastorageand accesscan be extendedto recogniseon the job knowledgeand skills gained
througha peerto peerissuingof digital referencesvhich could stimulatea marketfor theprovisionof goodsandservices.
Thebursaryandrecruitmeniprocessewithin organisationsvill now beableto makeuseof informationissuedor qualifications
andtranscriptsby educationalnstitutionswithout themhavingto contactmultiple institutionsduring their recruitmentprocess
to verify thepotentiale mp | o gerifeadiansandcredits.

Blockchaintechnologyprovidesthe opportunityfor educationalnstitutionsto includethis topic in their curriculum.In Russia,
many universitieshaveincluded cryptocurrencyand blockchainin their curriculum. In Africa, the University of CapeTown
startedan MPhil degreespecializingn financialtechnologyandincludesafinal projectthatusesblockchaintechnology.

3.2.5.2 CertificatesVerification

Blockchain, as an immutable,decentralisededger of information can be usedto store the digital signaturesof academic
certificates Thereforeanyonewith accesgo the distributedledgercanverify theauthenticityof anacademicertificatein reat
time,andfreefrom third-partyinterference?

22 Note: Blockchain technologwill haveto bedeployedalongwith digitalinformation systemsinceit will only storethedigital signature®f the
records, which provetheirvalidity.
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If thedigital copies( P D PAbdl, etc.)of academiddocumentsverestoredin the blockchain the processvould be expensive
and inefficient. Instead,anyonewho wantsto verify the legitimacy of a digital record can simply vet the digital certificate
againsthesignatureheldin theblockchain.

Theblockchainsolutionwill actasacentralrepositoryfor academicertificatesrom institutions. Thereforethemainactors
in thisblockchainwill be:

Academicqualificationagencies;
Academidnstitutions;
Professionabodiesandassociations;
Accreditationagenciesand
Otherrelevantstakeholders.

Onthe othethand,theenduserswill bepublic andprivateorganizationshiring agenciespublicinstitutions andnanymore.
3.2.6 HealthcardJseCasgMedicalHealthRecorddManagement)

Blockchainwill revolutionisepatienthealthrecordsby eliminating most of the weaknessesf evenelectronicrecordsas we
know themtoday. ElectronicHealth Records(EHRs) on blockchainwill be accessibldrom multi-institutional sites, enable
instantaneouspdateof information,improvethequality of researctdata,andrendertherecordssecureandinteroperable.

Costsof healthcarereexpectedo be muchreducedbecausehe technologywill reducefraud andinefficiency associateavith
duplicationof recordsandservices, primarilbecausef the currentsilo-basedsystems. Furthesmartcontracts willspeedup
paymentystemsandenhancefficienciesof administration.Blockchainwill enhanceatientcentricity, rendedife-long records
portableacrosshordersandenablepatientsto derivenewincomestreamsn theform of incentiveswhentheyadhereo medical
treatmenaindwhenparticipatingin clinical trials andotherresearch.

The healthcarendustry is mired with a bevy of issues,especiallyin developingcountries.Regularmanagemenbf chronic
conditions,lack of patientmedicalhealthrecordsfor properdiagnosisand treatment,especiallyhistorical dataof treatments,
allergiesetc.,arenotavailableresultingin themedicalfaux pas,wrongdiagnosisandtreatmentindevenlossof life.

Digit al Rajasth an is aninitiative by theRajastharstatein Indiawhich haspioneered
fully automateddigital governancgrocessesAboveall, theyhaveusedblockchain
technologyto createmedical recordsso that patientscan seekmedical assistance
within the state in anyistrict hospital orclinic. Their history recordsareavailable
to the medicaldoctorsthroughthe blockchairsystem. The entirestatehascaptured
essentiakervicessuchasfleetmanagemenfambulancedire brigade andrefuse
trucks), citizen servicesand agricultural serviceson their digital platform. Farming communitieshavetheir title deedsand
ownershipdocumentgapturedn blockchainfacilitating ownershigprovenancé.

2 MedicalchainExplainerVideo - BlockchainTechnologyfor ElectronicHealthRecords(2017)
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3.2.7 AXA Indexbasednsurancd’rogram

Travelinsuranceas popularandnecessanint o d anpr@cedentetimes. Thisis morethannecessargonsideringlight delays,
causingbusinesdisruption and sometimedoss of incomeand lossin termsof the costof journey. AXA24is an American
insurerwhich hascreateda blockchainandsmartcontractplatform that usesanindex asa conditionto navigateflight delays.
The conditionsarerecordedon the smartcontractand executechutomaticallywhentheflight is delayedby morethan?2 hours.
This systemis integratedwith the flight datasystemto accesdlight departurenformationandto calculatethe delay. Pay-out
is instant,directly from the claimsdepartmeninto theaccounbf the travelerwith no questionsaskedandnodelay.
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Figure 17 Flight delayinsurance- AXAsource:

The examplesabovefollow a determinedpatternor processwithin the blockchainsystem the termsof the policy aredefined
betweenthe counterpartiesas shownin the figure below: the termsare hardcodedn the smartcontract,e.g., percentages,
conditionstermsof engagemengncethesmartcontracts signedoff it stayspermanentlyit cannotbechanged.

The nextstepis whenan eventstipulatedwithin the contractoccurs,theinsurancepolicy is executedand valueis transferred
automatically,without manualintervention,inspections,assessmentstc. by the claims department.Pay-out is completed
instantlyandefficiently, throughasettlemenmechanisnin the blockchainsystem.

24 AXA goesblockchainwith fizzy (2017) https:/ivwww.axa.com/en/magazine/agaesblockchainwith-
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Figure 18 Smartcontractexecutiorproces®
3.2.8 KenyaTransitCorridori QualificationsStoragdor Nurses

i N u ind @ nislapilot projecton the easterrcorridor of Kenyathataimsto savelives on the roadandensurethataccurate
statisticsrelatedto road accidentsarereported.The additionalbenefitsof this usecasearethatit hasthe potentialto provide
rural communitiesalongthe routewith skills to assistataccidentscenesn their area.Proofof skills is requiredwhenrequesting
manpoweifrom the communities Proof of skills canbe obtainedandverified using the abovementionedsolutionfor issuing
andverifying information.Theseskills nowbecomeradableserviceswithin thecommunity.

Figure 19 Nursein HandKenya

25 10 Use Casenf SmartContractshttps:/ivww.devteam.space/blogA&esfor-smartcontracts/
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3.2.9 KenyalL.ivestockindexbasednsurancd’rogramme

Figure20: KenyalndexBased_ivestocknsurance

Programme

Somecountiesn Kenyaareproneto droughtconditions,dueto which
the herders/pastoralis@rein frequentagonyof their livestock dying
dueto lack of food and water. The pastoralistcommunitiesare the
most marginalisedand have beenthe victim of neglect.In October
2015the Kenyangovernmentctedandformedthe KenyaLivestock
InsuranceProgram(KLIP/IBLI) also called IndexbasedLivestock
Insurance.

Approximately 75 percentof livestock deathsin Kenya causedby
severedrought, repeatediyleaving herders their families, and entire
communitiesdestitute. Although initially piloted in two counties
in thenorth of Kenya.The schemeavaslaunchedn conjunctionwith
the World Bank, Swiss Re Insuranceand the Kenyan government,
thereare severallocal insurancecompaniesandtechnologystartups
alsoinvolvedin thecurrentexpansiorof theprogrammesountrywide.

This smart contracts executedbasedon the conditionssignedby the
governmentandthefarmers. Theconditionsarebasedn satellitedata
thatis integratedon areattiime basiswith thresholdpoints.Greenness
index is the rangeof greencolour that the satelliteimagesrelay and
the smart contract monitors, Greenis no droughtand Yellow is
droughtconditions.

No soonerthethresholds reachedasthe grassturnsyellow, animmediatepay-out is affectedto thef a r nmeamall@tsenabling
him to purchasdodderandwaterto keephislivestockalive.

TheKenyangovernments wholly supportingthis programmethe premiumscomeat no chargeto herdergegisteredinderthe
i Hu n$atetyN e tprdgrammeand coverfive animalsper householdThey canalsochooseto insureadditionalanimalsat
their own expenseln additionto the Kenyan governmentKLIP?¢ has beenimplementedwith the help of local insurance
companiesTheschemés alsosupportedy theWorld Bank, ThelnternationalivestockResearclnstitute andSwissRebank.

3.2.10 SouthAfrican ReserveaBankUseCase

The South African ReserveBank, along with the PaymentsAssociationof South Africa
and top banks,circulatedA f r i fosaeVer private ethereurrbasedsmart contractamong
severalofthec ount r y is f i niraanatéengtio testtheteichndlogyfoi potensal
future implementationin its financial system.They are also participating in a regional
consortiunof leadingbanks,ncludingABSA, StandardBank,Nedbankandothersto develop
ablockchain basedsolutionfor loansyndicationrandsecuritisation.

South Africa also boastsa blockchaircurious and active financial sectorlooking to improve existing companyoperations
through processre-engineeringand cost reduction. Rand Merchant Bank has launcheda blockchaininitiative to develop
blockchainsolutionsfor its businesswhile AbsaBank, BarclaysAfrica and Standard Bankavejoined the R3 Consortiumto
collaboratawith otherinternationafinancialinstitutionsin thedevelopmenof blockchainsystemdor thebankingsector.

% Livestock insurance gains ground in Africa (2017) https://spore.cta.int/en/finance/all/article/livestéckurancegainsgroundin-africa:
sid0l1a2ccl7-Bfcl-49de86bfa3fdd29176e5
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3.2.11 OtherDigital Identity Management/seCases

The Sovrinidentity is a solutionthatis live in Canadavherethe governmentecidedto movetheir organisatiorbook to the
blockchain,and the banksnow allow peopleto usetheir identity walletsto login to their bankaccountswithout the useof a
usernameandpassword.

The South African Financial Blockchain Consortium(SAFBC) startedan identity workstreamin 2017 when their members
identified that digital identity was a perfect use casefor blockchaintechnology.Last year, global teamsof peoplehave
progressethis usecaseandthedevelopmenbf standardsiswell asecosystemdike theoneabove to testthesolution.

Someconcernsregardingidentity security and recovery have beenraised.From a security perspective the mobile app of
the usershouldideally be protectedusingbiometricauthenticatioras Personaldentifiable Information (PII) is eitherstoredon
thep e r s devidéar in their personallyowned cloud storage.The data storagecomponentof this use caseprovidesan
opportunityfor governmento provideinfrastructurefor storingandbackingup data.This will berequiredto safeguardifrican
citizensagainstthe US PatriotAct which allowsthe Americangovernmenfull accessoo n e@nfosmation.

The recoveryof identity is importantfor refugeedost devicesand documentsasthe recoverysolutionwill ensurethato n e 6 s
digital identity historyis notlost. Forexample, refugeesho hada credithistoryin their previous country catfen reuse their
creditscorein adifferentcountry. Thisis notthe casetodayas onehasto build up acredit historyfrom scratchwhile moving

The economiopportunitiescreatedoy digitising identity are:

Governmentganearnaninfrastructurefeefor cloud storageof PII;

Peoplecanusetheir dataasacommodityandbepaidfor sharinginformationfor surveysandresearctpurposesand
Organisationsindotherentitiescanissuepeoplewith verified informationandearnanincomewhentheverified
informationis reusedoy otherentities.
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Strengthenedlata collection and analysisin Africa can inform evidencebasedeconomicpolicy developmentthat can be
poweredby the blockchain,for instance birth certificatesand IDs i ¢ r eaartidergities, but millions of peopleespecially,
womenandchildrenacrossAfrica d o rhévethem,which limits their entry into societyat largeandto economicparticipation.
Thesolutionneeddo be checkedagainstcurrentregulationandpoliciese.g.,the Protectionof PersonalnformationAct (PoPlI,
South Africa), GeneralData ProtectionRegulation(GDPR, EuropeanUnion) and other legislation had to be introducedto
protectp e o pihfandason,the USA PatriotAct to be noteddependingon whereinformationis housedandthe SafeHarbour
Act to beconsideredn thecaseof UK.

3.3 Conclusion

Africa is agreenfieldfor technologyadoptionandtrials becauséfricans arereadyto try newtechnologiedo bettertheir lives.
The penetrationof mobile phonesin Africa is a strategicdriver for this adoption.In this chaptersomeusecase,the actual
implementatiorof the blockchaintechnologiesn variousindustrieswereexplored. Digital identity managemenis applicable
acrossa wide variety of industriesandits significanceis to establishyour identity and ownershipof assetssimilarly, the track
andtraceblockchainbased systemresentenormous opportunitjo tracebacka productto its origin andevaluate evergtage
of its production. Whenappliedto food it canestablishauthenticityand safety,whenappliedin pharmaceuticasupply chain,
it determineshesafetyof medicinesve consume.

Blockchaintechnologyis hereto stayandexplodeinto variousbusinessest will changethe lives of ordinary peoplewith its
approachand designof honestyand integrity, enabledby the cryptographicarchitecture.Africans have the opportunity to
involve in the businesf blockchain, skillup, be partof the developmentandscapendbuild solutionsto prosperthemselves
andtheir countries.
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Global Trends in Blockchain  Technologies

Theworld is makinga beelinefor blockchaintechnology accordingto Deloitte’”. Theyear2017and2018wereat the height
of the blockchainhype cycle as enterprisesexperimentedvith the technologyand createda proof of concepts.The hypeis

slowing down and 20192020 have seenthe emergencef enterpriseready solutionsthat are currently being deployedwith

certainty. Thereforeaccordingto Deloitte, the blockchaintechnologyis real,fi | 2020,we canseethatthe prevaiing question
amongexecutivess nolonger,i Wi tHetechnologyw o r lbuiratheri H ocanwe makethistechnologyworkforu s ? 0

This sectionprovidesa brief abouthow somenationsin theworld haverapidly adoptedlockchaintechnologyandits ecosystem,
and in the processsavedbillions of taxpayerdollars and brought aboutthe desiredefficiency. We have listed two of the

developingnationsi.e., Estoniaand UAE (DUBAI) with their successstoriesandto gain perspectiveon how a larger entity

such as African Union can learn from its Europeancounterpart,the EuropeanUnion, in terms of legislation, regulatory
framework,cooperationactionon adoptionanddeploymenbf viable,unionwide blockchainsolutions.

Theyear2020startedwith theworsteconomicandhumanhealthcrisisdueto the coronavirupandemic.The diseaseCOVID-
19 hasput a spotlighton existing challengesissues,andgapsin global supply chains.Especially,whenvariousinternational
bodies are helping with provisioning of PPE (PersonalProtective Equipment)for healthcareworkers and supplieslike
ventilators,masksyisorsetc. Therehavebeentoutsandfraudstersnakingquick bucksselling fakeandsubstandaréquipment.
ToaddresshisissuetheWorld Economid-orumwith thehelpof anEstoniadT companyalongwith 100+otherBlockchainstart
upsand IT giantscreateda toolkit for the responsibledeploymentof blockchainin supply chains. Accordingto Ms Nadia
Hewett(Blockchain& Digital currencyprojectlead) of the World EconomicForumUSA, fiThereare manylessongo learn
from the currentpandemicandthis toolkit is a startingpoint for improving long-term pandemigpreparednesandaccelerating

aneconomiaecovenyby public- privatec o oper ati on. 0

It mustbe mentionedthatin additionto the World EconomicForum, the other contributorsto the Toolkit include the Fourth
IndustrialRevolution (FIR)Network Fellows fromHitachi, Deloitteand SaudiAramcoasthe leadersandamongmany others
who contributedto its developmentn over 50 countrieswere FIRUAE, the Portof Los Angeles,Latham& Watkins, Cardiff
BusinessSchool,University of Berkeley, TechMahindra,MaerskAngola, World Bank, Inte-AmericanDevelopmenBankand
theWorld FoodProgramme.Thefull list of contributorss availableontheWorld EconomicForumwebsite.

According to Deloitte, in their blockchairTrends 2020 Report, their survey shows, on averageenterprisesare making
investment®f over$5 Million in Blockchainsolutions. In the USA alone86%of corporateenterprisesireinvestingin building
blockchaintechnologyteams. Therestof theworld is not far behindtrailing at 70%. Someof the key usecaseseingdeployed
aredataaccessandsharingdatavalidationandcustomeidentity protection. Thesearetheunderpinningcharacteristicghat

27 BlockchainTrendsfor 2020 (2020) https://www2.deloitte.com/content/dam/Deloitte/ie/Documents/Consulting/Block@hainls2020 report.pdf
26 New World Economic Forum toolkit: Deploying blockchainin supply chains (2020) https://eestonia.com/newvorld-economieforum-
toolkit-_deployingblockchainin-supply-chains/
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arebeingexploitedfor the purposeof creatingrobustandsecureecosystem$or generalsolutionssuchassupply chain,KYC
(knowyour customer)paymentsandsettlementsautomatiorof conditionalcontractexecutionso on andsoforth, thefollowing
figurewill provideclarity onthecurrenttrendsin blockchaintechnology.

Significant investments planned for upcoming year... ...across a breadth of use cases
w v Companies buliding Top 3 Use Cases
i}f 3 &3 blockchain teams
Unand States ExUS Ay o 43°/o '-{ p 400/0
'.,: Data Vasdaton '{" Ma Accoss
40% vt 3500 b @ m 39%
Blockchancomng rea 86% 70% 55 ey roec

-. to address critical enterprise challenges across industries

Data continues 10 antraized Functional Asset & e
explode In the processes aeo processes have low anler n

enterprse

Figure 21 Globaltrendsin blockchaintechnologydeployment Source:Deloitte

Themagicof blockchaintechnologyresidedn its inherentcapabilityto mitigatechallengescrossall kinds of enterprisesicross
industries,which traditional IT solutionsandsystemswvereunableto handle.Blockchain thudringsin disruptivetechnology
which cando much more than just mitigate challenges.Someof the challengesas depictedin Figure 21 aboveshow that
blockchaincaneasilydealwith are:

- Data & big data management : Every enterprisetoday has a plethoraof dataassetssometimesstructured,sometimes
unstructuredand mostof the time all kinds of data,graphic,textual,video, spreadsheetfinancial, mediafiles, compressed,
high resolutionsso on and so forth. Datais critical and managingthis datato makeit meaningful,to gain insightsof the
busines@perationsfor decisionmakingpurposes of paramounimportancehoweverijt is alsooneof thecritical challenges;

- Centralised pro cesses: It is costlyto createa centralauthorityandmanaget with people technology andprocesse<Other
challengesenterprisesdeal with centralisedsystemsare, that they are time-consuming, validation is through human
interventionandassessmermtf thevolumeof documents;

- Function al pro cesses have low visibilit y: The centralisedsystemswere function orientatedand fully controlledby the
enterprisee.g.,a bankteller hadto give you a bank passbookwith your balanceseventoday,a lot of businessesely on

informationprovidedby office staffratherthangenerateheir own informationdueto low visibility;

- Asset & value tran sfer is slow: Bankcharges argery high andremittanceto internationabeneficiaries catakeupto 4-5
days. Similarly, in animport/exportscenariothe goodsflowing from exporterto importerandmoneyflowing from importer
to exportercantakeweeksto monthsdueto heavypaperworkandchangeof handsalsothe chargesarevery high; and

- Securit y: During this pandemic cyberattackshavegrown exponentially,securing,and protectingyour dataand mitigating
vulnerabilityis thebiggestchallengan thepastdecade.

Blockchainhasprovento be successfuin mitigating the abovechallengedo a large extent. There are countriesthat have
successfullydigitalised their governanceand servicesusing blockchain. The next sectionilluminates short successstories
of Estonia,UAE (Dubai)andthe UK (United Kingdom). The first two are developingcountriesandthe UK providesa
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different perspectiven how a first world countryis handlingthe blockchainrevolution. This is followed by an explorationof
the EuropeanU n i oeifdrts and involvementin the blockchainrevolution, their stanceon regulationof the blockchain
technologyin generabndcryptocurrencyplatformsandexchanges particular.

4.1 Continental  bodies
411 TheEuropearUnion(EU)

The EuropeanUnion consistsof 27 membercountries,many of the countriesfrom
EasternEuropeare poor andoverall, thereis a disparityin economiclevelsamongst
the membernations. Despite their economiccircumstancesmany countrieshave
progressedn leapsand boundsespeciallywith the help of emergingtechnologies.
Malta and Estonia have taken remarkablestrides in digitising governanceand
businessesBy openingtheir doorsto foreign directinvestmentghroughlegalising
Cryptocurrenciegand invitingcompaniesandstartupsfrom all overtheworld to participateon their digital infrastructurehas
servedthecountriesvell andboostedheireconomyin thebargain.

EuropeanUnion (EU) realisesthe importanceof blockchainand haveseenthe proof of how it canuplift the economyof the

membercountries. Through cooperationand inclusiveness,The EuropeanCommissionaims at positioning Europe at the
forefront of blockchaininnovationand uptake.To makethis into a reality, the EU relieson the following main initiatives to

enableglobally andregionallyinclusivegovernancereinforcecooperatiorandinvestmentsn deployingblockchain/DLThased
applications,support international standaresetting, and facilitate dialogue betweenindustry stakeholdersand regulators,
especiallyto build ameaningfukegulatoryframework.

4.1.1.1 TheEuropean Blockchain Partnership

The EuropearBlockchainPartnershipvascreatedin April 2018, this is at a political level whereinall EU memberstatesand
membersof the EuropeanEconomicArea (Norway and Liechtenstein)the signatoriesof this partnershipwill work together,
creating potential blockchain solutionsfor the benefit of citizens, society, and economy.As part of this commitment,the
partnership iuilding a EuropearBlockchain Servicenfrastructure(EBSI) which will deliver EU-wide crossborderpublic
servicesusing Blockchaintechnology.ln 2020, EBSI will deploy a network of distributedBlockchainnodesacrossEurope,
supportingapplicationdocusedon selectedisecasesTo this effectfollowing initiativeshavebeenundertakerby the European
Commission:

4.1.1.2 EuropearBlockchainServicenfrastructure

In DecembeR019,the EuropeanCommissiorbeganinviting membemationsfor a cooperativeconsultationprocesgo solicit
blockchainsolutionswhichwill evolveinto the EuropearBlockchainServicelnfrastructure.

4.1.1.3Pubic-PrivateCooperation

The EuropeanCommissionofficially launchedon 3rd April 2019; the International Associationfor Trusted Blockchain
Applications (INATBA) is a multi-stakeholderorganisationbasedin Brussels.It brings togethersuppliersand users of
DistributedLedgerTechnologieswith representativesf governmentabrganisationsnd standaresettingbodiesfrom all over
the world. They sharethe commonvision of promotingtransparengovernanceinteroperability,legal certainty,andtrustin
serviceenabledy blockchainandDLT.

""" AAAAAAAAAAAAAAAAAAA
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On11-13NovembeR019,theEU Commissioralsoco-organisedhefi C O N V E R G EQbBaBéockchainCongressn
cooperatiorwith INATBA, theEU BlockchainObservatory& ForumandAlastria.

In February2018the EuropearCommissionjn collaborationwith the EuropearParliamentJaunchedhe EuropearBlockchain

Observatoryand Forum. The observatoryand forumactasas t a k e hemgagemenglagform, an initiative to accelerate
blockchaininnovationanduptake by featuring,knowledgesharing,communityengagemenirojectmapping,working groups

on use casesand the regulatoryframework, productionof thematicreportsand delivery of training. It hostslively debates,
organisesvorkshopsandproduceseportswith the helpof manyEuropearandinternationaktakeholders.

The EuropearCommissionhaslauncheda call for tenderdor the renewalof the EuropearBlockchainObservatoryand Forum.
TheEuropearCommissiorcurrentlyseedwo areagelatedto blockchainwhich couldbenefitfrom improvedlegalcertainty:

Smartcontracts:The EuropearCommissiorwill studywhetherthecurrentlegalframeworkis sufficiently clearto ensure
theenforceabilityof smartcontractsandclarify jurisdictionin caseof legaldisputes;

TokenisationThe EuropearCommissionwill studywhetherthecurrentlegalframeworkis appropriatdor issuingand
tradingtokens(i.e. cryptoassetsjvhentheyarenot consideredsfinancialinstrumentdut asescrowaccounts;

A 6 St ondlgckchain,Legal,GovernancandInteroperabilityA s p e lasbsedaunchedo examindegaland
regulatoryaspecta&ndsocioceconomidmpactsof Blockchaininspiredtechnologiesand
Promotinginteroperabilitystandards.

Interoperabléblockchainsare neededor global deployment.The EuropeanCommissionis thussupportingandis engagedn

work oninternationaktandardisatiorfor DLT andblockchainthroughaliaisonwith ISO TC 307 on blockchainandDistributed
LedgerTechnologies.

4.2 Countries

421 Estonia

Estoniais the w o r |ficgtéceuntry to deploy blockchaintechnologyas far back as
2012,it was a successiomegistry kept by their Ministry of Justice.Over the years
Estoniais a fully digitalised country and blockchainis the cornerstoneof all its
systems. According to Kaspar Korjus?® (2017), i B1 o ¢ khastleipower to
transformalmostevery aspectof our lives 8 improving democracyand providing
greateiopportunities.

0 butit may only be possibleto unleashi t fgll otentialwith the supportand co-
operatorofgover nment s. 0

The technologychosenfor Estoniansystemss KSI blockchain,also usedby NATO andthe U.S. Departmentof Defence,
blockchainpioneerdrom anywherdn theworld areinvited to becomee-residentshroughtheir blockchairenablede-residency
platform,first of its kind to attractforeigndirectinvestmentnto Estoniaand alsgpromoteentrepreneurshiggo theseresidents
canbuild thefuturethroughEstoniardigital infrastructuregvenwithout steppingootinEs t oni a. 0

fi E s t is mow aBlockchainn a t i saidhPresidenfToomasHendrik llves 8 who wasinstrumentalin establishing
Estoniaasanadvancedligital nationd explainechow Estoniais keento supportmoreblockchainentrepreneurs.

% KasparKorjus is the former ManagingDirector of E-Residencyand Governmenof Estoniainitiative drawing foreign investmentsrom
startups, he is also an official bloggeron the official E-ResidencyBlog https://medium.coméeesidencyblog/welcometo-the-blockchain
nation 5d9b46c06fd4

¥ »

AAAAAAAAAAAAAAANNANAANAAANAAAANAAAANAAAANANA



POWERING THE AFRICAN VISION: BLOCKCHAIN  TECHNOLOGY FOR AF RI CATRENSFORMATIVE ~ GOVERNANCE

W W

AA

43

INAAAA

fi O uligital societyis underpinnedyy blockchaintechnologyand our securedigital identitiesprovide asignificantadvantage
to blockchaincompanieghat needto verify online identities. Through e-residency,Estoniais readyto supportBlockchain
productsand servicesfor e-residentsthe programmewishesthemeverysuccessndis readyto providesupportwherewe can
addv al ue. o

The Estoniangovernmenthasprovidedremarkablesupportto its citizen with quick decisionsand legislativeframeworkthat
more flexible that bureaucraticAccordingto KasparKorjus (2017%°3%, therearetwo critical aspectghat were prime drivers
for blockchaintechnologyapplicationsn Estonia.

4.2.1.1A SmartPolicy Framework

In the developmenbf blockchaintechnology,a smartpolicy framework could both encourageentrepreneuriahctivity and
providegreaterconsumeiprotection.For example Estoniahasthe technologyto monitorwho is accessindheir data,(Citizen
Health Records)conducte-voting or digitally signdocuments.This is, however,only possiblewith a good policy framework
to ensureémproperacces®of datais punishedg-votesare counted,anddigitally signedagreementarelegally bindingd like
legalisingride-sharingappsor letting 6 ¢ weliveryb o tromrithe strees. Throughcloseco-operationbetweerthe public and
privatesector Estoniahasemergedasa leadingstartup hub. With manyfirsts underits wings, Skypewasinventedin Estonia,
oneof thew o r lladgéstBlockchain companiesiuard time, startetlereaswell asa numberof otherstartupsthatareusing
blockchainin increasinglycreativewaysto disrupttraditionalindustries.

422 Dubai(UAE)

Dr Aisha Bint Butti Bin Bishr, Director Generalof SmartDubai, saidthatDu b a i
ambition goes beyond simply bringing advancedtechnologies and automating
tasks. i Go v e r mrvatenand public sectorsare leveraging this technology
to createseamlesdransactionsBy 2021, the Dubai governmentwill achieveits
paperlessstrategy.We are in the early daysand we will continueto leveragethe
emergingtechnologiesOur focusis not on the technologiesbut on theimpact,these
technologiescan create.The emirateis looking to establishitself as a full-fledged
smartcity of the future, build a robust,integratedand interconnectedacosystenwhereadvancedechnologiesare utilised to
servethepeopleandensureheirwell-b e i h g 0

The DUBAI BlockchainStrategy® wasestablishedn October2016, it is aninitiative betweenDubai governmentprivateand
public sectorghatareleveragingthis technologyto createseamlesgransactionsBy 2021,the goal of the Dubai governments

to achieveits paperlesstrategy.Dubaigovernments investedin leveragingemergingtechnologiesthe focusis on theimpact
of thesetechnologie®nthelives of citizensandbusinesseandhowthepowerof Blockchaincanbeharnessetb createinherent
efficiencies.

%0 Korjus, Kaspar.«EstoniaCould Offer 6 E s t docoB-ResidéntsThe Proposalto IssueCrypto TokensWould Make the Republicof Estonia

the First Country withanInitial Coin Offering(Ico).» In EResidency BlogTallinn, 2017.

31 Kaspar Korjus to E-ResidencyBlog, August 22, 2017, 2017, https://medium.com/feesidencyblog/estoniecould-offer-estcoinstee-residents
a3ababd3c894

32 Dubai Governmenthas 24 use caseson blockchainplatform in last three yearshttps:/ivww.techradar.com/news/dubgbvernmenhas24-use
casesonblockchainplatformin-lastthreeyears

3 The DubaiBlockchainStrategyhttps:/ivww.smartdubai.ae/initiatives/blockchain
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The strategyaims to 100% digitise all governmentservicesand offer theseservicesto the residentsand visitors of Dubai
via onemobileplatform. Currently,Dubaihasdeployedsolutionsandhassuccessfulisecasesn finance,educationrealestate,
tourism,commercehealth,transportandsecurity.Blockchainplaysasignificantrole in eliminatingtheuseof paperandmoves
from manualto fully digitisedtransactions.

Accordingto D u b aPap&ressStrategytherearethreecorepillars thatunderpinthis strategygovermrmentefficiency,industry
creationandinternationaleadershiplt envisagesreatinganopenplatformto sharethetechnologywith othercitiesworldwide.
Dubaiaimsto bethefirst city fully poweredby blockchain.Processinghelikes of visaapplicationshill paymentsandlicense
renewalshatcurrentlygenerate moréhan 100million documentsannuallyi by 2020,all thesewill be transactedligitally on
the blockchain.Going paperlesswill saveUS$1.5billion (AED 5.5 billion) in administrativecosts eachyear, reduceC02
emissiondy 114MTonsandfreeup 25.1million hoursof economicactivity.

423 TheUnitedKingdom(UK)

N L
[N

The United Kingdom (UK) has invested substantialfunds in the promotion of
emergingtechnologiesn generalandblockchainin particular. Following are fewof
theinitiativesundertakery theUK government:

4.2.3.1InnovateUK

In 2018,theUK g o v e r nimiemn @ w g & npleggéedatotal of £19 million to

fund innovative ideas for new products, processesand servicesin the fields of

fi e me ragdie m @ b kechnotpgyincludingdistributedledgersor blockchain,and

healthand life sciences.The condition for this investmentwas that theseprojects
must have potential to createsignificant economicimpact, cost savings,business
growth, productivity, or an exportopportunityfor atleastonesmall& mediumsized

enterpris€ SME).

4.2.3.2 Isle of Man GlobalHub

TheDigital Isle of Man, anadvisorybody,launcheda globalhubfor the developmenbf blockchaininitiatives. Theglobalhub
setup a blockchainoffice to guide blockchainbusinesseshrough currentand future regulatorylandscapesan Isle of Man
Sandba, wascreatedvhichisafi t e s foltestitigproof of conceptsandinnovativenewblockchainprojects.

The key role of this office is to facilitate a dialoguebetweenthe businessand local and internationalregulatorsandto help
blockchainplatformsdesignandfuture-prooftheir conceptsn-line with regulation.It will alsoprovideguidanceandmarketing
supportandencourageollaboration.Severainitiativeswerelaunchedunderthe aegisof the InnovateUK, onesuchinnovation
wasthe Blockchainasi a-service(BaaS)this platformis usedfor payingwelfarechecksandstudentioanscurrently,however,
it maybeextendedn thefuturefor otherservicesn thepublicinterest.

The UK governmenthavesetup a crypto assetdask force comprisingthe Treasury,the Bank of England,and the financial
conductauthority(FCA) with theintentionof exploringrisksversuspotentialbenefitsof cryptoassetandotherapplicationsof
blockchainin thefinancialservicesectorandassestheregulatoryrequirementsf needed.
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4.2.3.3 SomeBlockchainServicesCurrentlyLive in the UK

4.2.3.3.1 IDENTITY AND E-SIGNATURE

Cygnetisavasfoundedin May 2016and,to thisday,is oneof thefew blockchainutility applicationghatarelive andis adopted
by dozensof entitiesacross12 jurisdictions. Cygnetiseis a decentralisechpplicationthat makesthe processof managing
authorisedsignatorylists efficient andsecure By usingthis technology organisationsncluding PwC, Ogier, Vistra andothers,
cansignificantly mitigatetherisk of fraudandsaveover90 percentof thetime andcostof administration.

4.2.3.3.2 DISTLYTICS-INSURANCEPOLICY SOLUTION

Distlytics i asa blocksuretechUK member Distlytics hasworkedwith blocksureto developa Blockchainbasedplatform as
the foundationfor a policy administrationsystemin the insurancesector.The companywasfoundedin 2016 andis currently
live and being usedby Covealnsurance.The key reasonsfor using a blockchainrbasedplatform were the connectivity,
segregationandsecuritythatit providespartiesthatrequiretrust.

Reduceexpensén ani n s uintermaldpgratingnodel
Disintermediatiorfbrokers);

EasyKYC andAML testing;
Underwritingusingsmartcontract;
Smartclaimsthatpay-outautomaticallyand
Improvescashmanagement.

4.2.3.3.3Gradbase

Gradbaseas the namesuggestss a GDPRcompliantblockchainplatform which allows usersto store their qualifications
and certificates. Anyone anywherecan instantly and effortlessly check academicand professionalqualifications. E.g., in
a jobrecruitmentenvironmentf the interviewerdesires taheckthe intervieweequalificationit is instantaneouand prevents
fakesand fraudulentdocumentsas theseare soughtdirectly from the universitiesand schools.Gradbasehas partneredwith
severalUK, EU, and UAE universities,professionalnstitutions, and recruitmentcompaniego build an ecosystenthat will
enablewvorldwidesocialmobility andbring fairnessandefficiencybackto thejob market.

4.3 Corporations

4.3.1J.PMorgan

J.P.Morgar#is agloballeaderin financial servicespffering solutionsto thew o r Imdstirsportantcorporationsgovernments,
andinstitutionsin morethan 100 countries.JP Morganhaspioneeredblockchaintechnology solutionand applicationsvithin
their enterprisehesesolutionsarefor facilitating transactionsn the financial servicesdomain. Throughconcertecefforts, their
competencycentrecalledthefi B1 o ¢ ¥ Cehteedf B x ¢ e | hasareatedDistributedLedgerTechnologyapplicationsn-
houseandpilot solutionsacrosdinesof businessvithin J.P.Morgan.

34 About Us https:/fivwwvw.jpmorgan.com/global/about
35 The BlockchainCenterof Excellencehttps:/ivww.jpmorgan.com/global/technology/blockchain
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The centreof excellencerunsa programmeand employsleadingtechnologistsand researchersvho createenterprisegrade

blockchain tools, such as JPM Coin, Interbank Information Network® (1IN) and Quorun®, to drive industry standards
and deliver value to clients. The programmealso managesstrategicrelationshipsand investmentswith key vendorsand

consortiajncluding EnterpriseEthereumAlliance, Thelnitiative for Cryptocurrencieg ContractsGlobalBlockchainBusiness
CouncilandHyperledgeraLinux FoundatiorProject.

4.3.2 A CloserlookatJ.P.Mo r g 8lackchainSolutions:

4.3.2.1JPCoin
Thekey driver behindthis effort wasa needto facilitate instantaneoupayment$etweerinstitutionalclientswhich mayreduce
typical settlementime. JPCoinis a currencyof valuecurrentlypeggedagainstheUS Dollar.  In future, it may be extendedo

majorcurrenciesasecdn marketdemand.

4.3.2.2 InterbankinformationNetwork (IIN®)

—=ore

® o ;

—y ‘

Thisis a Blockchainbasedsolution, createdo facilitate crossborderpaymentscurrently412 banksare participatingin the lIN
with theintentionto facilitate paymentgo beneficiarieswith leastfriction enablingbeneficiariego receivepaymentdasterand
with fewer stepsThis platformis scalablepeerto-peernetwork poweredby blockchaintechnology lIN servesto addresghe
longstandingchallengesof interbankinformatiori sharing. The correspondenbankscan shareinformation in reattime and
completethe paymenttransactionin fewer days.fi T hmere banksthat join the network, the more dramaticthe reductionin
paymentdelayso saidJohnHunter,Headof Global Clearingfor TreasuryServicesat JP Morgan. iiAs the networkscalesour
c | i eaymentivill beprocessedasterwith lessoperationak x pens e . 0
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4.3.2.3 Quorum

Thisis ablockchainplatformbuilt on the ethereunprotocol,thecharacteristicsf this platformareit is apermissionedhetwork,
therefore,it is designedo procesgransactiongrivately and without the interferenceof privacy and performancechallenges
which areposedby publicblockchains.Thisis thebaseon which their solutionssuchaslIN arebuilt.

4.3.2.4 Dromaius

This blockchainsolutionis createdo mitigatethe challengesroundtransactionsvithin capitalmarketsThe blockchainbased
platformis designedo i s t r e @perationahelpwith cost savings and overatlakethe experienceof transactingor issuing
afinancialinstrumentike thismoreseamlesands i mp | actordmgio,ChristineMoy, ExecutiveDirectorandHeadof JP.
Mo r g 8lackckainCentreof Excellence.

4.4 Conclusion

This chapterprovided a sneakpeekinto the blockchaininvestmentsand efforts in developingand developedcountries,the
supportof governmentof Estonia,Dubai, UK, and EuropeanUnion into Blockchainandits ecosystemén creatingreatlife

businesssolutionsthatarerobustandbased orrustand security. The narrativeexhibitedthe overarchingoenefitsderivedby
thesenations. This sectionprovidesa live exampleof the largestfinancial servicescompanyin the world adoptingBlockchain
for changingts businessnodelwith theintentionof creatingefficiencies costsaving,andsavingtime.

The pastfew yearsmaturesolutionshavebeendevelopedby every conceivablendustry acrossthe globe,be it the financial
servicesor fintech, supply chain,logistics, education, or agriculture, Blockchain has reached beyond the hype cycle,
real world solutions are being showcasedand are ready to deploy. Globally, there is a drive to legitimise blockchain
transactionsand regulatorybodiesare working closely with independenprivate companiesjn a public-private partnership
modelto makeinformed decisionsrelatedto regulationand complianceof blockchainas a mainstreamechnology.After a
decadeof succes#n thecryptocurrencytradingarenaplockchaintechnologyis unleashingts potentialvalueon the businesses,
industries,and governancedomains. The next sectioncontextualies A f r i stride8ia the implementationof blockchain
solutionsin various industriesand how the continentis deriving benefit from this technology. Thereis a needto spread
awarenest all othercountrieson the Continentsothey canreapthebenefitsof blockchain.
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The Relevance of Blockchain to Af r i cDe\@lspment

The African continentand all its memberstatesare mired by a numberof challengeshat spanacrossvarious sectorsand
industries.With the arrival of blockchaintechnology,many opportunitieshave presentedhemselvesvhich will disruptthe
industries at the sametime createmany avenuef revenuegstablishnew industriesandchangep e o plives.Tkis chapter
hassectionsaroundcurrentchallengesn Africa andthe opportunitieghatblockchainbringsto mitigatethesechallenges.

This chaptercontextualiseshe dynamicsof African Industry and its people,Governmentinterventionsto betterthe lives of

peoplecurrentchallengesandhow blockchainasa technologycanassistthe continentin flourishing economicallyby building

anecosystenof trustandfair play.

Many of theeconomicallybetternationsin Africa havemadestridesin adoptingblockchainastechnologyin variousindustries.
blockchainhasbeena gamechangerin building bettercommunities. What lessonscan be learntand how canothercountries
beassistedby themin replicatingtheir successtories.

Thenextsectionelucidateggo v e r n nmeerventiosfor a PanAfrican engagementf ICT initiatives on the continent this is
followed by Industrywide challengesand eachchallengeis followed by what blockchainsolutionscanbe appliedto mitigate
thischallenge.

5.1 African Blockchain  Opportunities

Onerole of Member Statesof the African Union is to safeguardheir citizensaswell asto provide basicinfrastructureand
servicesto their people,whilst enablingtheir citizensto createtheir own economicsecurity. Theseroles are defined in
aspirationsl and2 of the A U 6Agenda2063.The continentthroughits strategy aspiredo improvethe provisionandaccesso
quality basicservicedo its citizens,with the supportof availableandemergingechnologies.

The African Continenthouses 15%f thew o r Ipadpdlation(1.2 Billion), which is expectedo doubleby the year2050in 26
of the 54 African countries.According to RossiniZumwalt, the CPO of EmergentPaymentsAfrica is readyfor the nexte-
commerceanddigital revolutionaswell asalternatepaymentssuchas e-wallets, mobile money,or crypto-exchangesnarket.
Someinterestingresearchwith respecto thesefactsis asfollows:
35%o0fthec o nt i In2&illion populationareconnectedo theinternetascomparedo 54%whichis theglobalaverage;
280 million peoplehave mobile wallets, which is threetimes more than the bankedpopulation,this massadoption
hasdemocratisethefinancialservicesector;

Consumespendings forecastedo exceednetrillion USD annually;
Theaverageageof theretail consumerwhois digitally savvyand educated isnder20years;and
By 2025A f r i acrmakesenue willexceedr5 billion USD of which retail saleswill accountor 10%.

Africa, thereforejs aformidablemarket,with alargepopulationthataretechnesavvy,willing to adoptanddrive, to bettertheir
lives, creatingimmenseopportunitiesin rapid developmenspace. Thereis no bettertime thannow for emergingtechnologies
suchasblockchainloT, Al anddatascienceo createtheirindelible markin addressinghechallenge®f the African businesses.
Therearesuccesstoriesof businessem Africa to rejoiceandlearnfrom, therearebeneficiariesandbenefactorshatarepaving
thewayfor futuredevelopmen&ndglory onthecontinent.Somecasestudieategorisethy theindustryarepresentetierewith.
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TheScienceTechnologyandinnovationStrategyfor Africa (STISA-2024)focusen wealthcreation protectionof our
space,food security diseasg@reventiorandhungereradicationusingtechnology;

Blockchain technologyis applicableto the managementnd security of citizens data (identities, criminal history, etc.).
Blockchain platforms have the potential to limit internal governmentcorruption, track tender processesand bring about
transparencyn the public sectorwhich will, in turn, increasethe confidenceof foreigninvestmeni&andthe paymentof services
deliveredto memberstates.

&
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5.1.1.1CASESTUDY:KenyaAgricultureBlockchain

The agriculturalindustryin Kenyausesblockchaintechnologyfor efficiency, costreductionandto create profitableventures.
The agricultural industry is connectedto an ecosystem(consistingof transactionpartners,data sources,smart contracts
etc.)of variouss t a k e hpirhadygartié@sssuchasinsurance(index based)deedsoffice (land titles registration),farmers,
cooperativesiovernmentepartments(subsidydisbursementdgrtiliser corporationsetc. The datasourcescanbe manysuch
asspatialdata, meteorologicablata,droneimagesetc. The smartcontractsare terms,conditionsand agreementbetweenthe

partiesthat are engagedn transactionsvith outcomesbasedon logical reasoningThesedevicesrequireno externalmanual
interventionto execute.The smart contractsenablepay-outs instantly and executeconditionsin the contractsin reattime

therebyfacilitating quick turnaroundimesfor transactions.

TWIGA is aKenyanstartup that providesfarm produceto theretail consumerslirectly from the farm to theretail consumers.
blockchainfacilitatesthe elimination of intermediariegherebyproviding a peerto-peertransactiormechanismbpenefitingthe
farmerimmenselydueto direct connectionswith his stakeholdersThe blockchainbasedmarketplaces two-sided,a farmer
sideandavendorside. Vendorsandfarmersareregisterednline. TWIGA food distributiontakesresponsibilityfor ascertaining
the authenticityof produceandtimely deliveryto the vendor. Paymento the farmeris donewithin 24 hours througre-wallet
on completionof thetransaction.

Farmers Vendors

Figure 22 Twigaagricultural marketplace

5.1.2 Healthcare
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If t h e msiheslining to COVID-19,i t thasit hasinduceda long-overdueexaminationof many archaicaspectof the
healthcaresystemWhenwe apply theseessongo emergingmarkets suchasAfrica, the horizonfor changecomingout of the
crisislookspromising.

A simpletechnologicalevolutionsuchashavinga permaneninedicalhistoryon recordwill allow doctorsto know betterabout
their patients. Firstly, whenpatientstravel betweentwo citieswithout a script, they areoften sentawayby the doctorfor want
of a script and medical history. Thed o c t dondi know much aboutthe p a t i @lerdied and side effects, so while
administeringa drug, the patientcanfacedire consequencesThis becomes precarioussituationasthe patientdoesnot getthe
treatmentthathedeserves.

5.1.2.1 CaseStudy:KenyaHealthcardlatform

This year(2020),Kenyanhealthtech startup Afya Rekodis sprintingto launchits atrtificial intelligence(Al) andblockchain
built consumedriven healthdataplatform amidstthe Covid-19 (coronavirus) pandemid.he platform aimsto supportglobal
effortsto curb the diseaseby providing a portal for peopleacrossthe world to storetheir health datain reattime, with a
specialfocuson Covid-19.

This platformdevelopments beingacceleratedvith participationfrom otherAfrican memberstatescooperationThe platform
aimsto capturereattimeu s e r s 6 /hpaithdateedrive soidnectivityand engagemenietweenpatients,doctors,and other
healthcareproviders;thecompanyis sprintingto launch4 monthsaheacdf originallaunchplans.

This advancedystemis built to help usersstoretheir own healthdata,accesiealthinformationandconnecto healthservice
providersthatweresetto launchattheendof July 2020.

Founderand CEO of Afya RekodJohnKamarasaid,fi A f Reliodis a medicaldatastorageplatform that allows patientsto
storetheir healthrecordsthe medicationthey takeaswell askeepjournalsof their statusesndthatof theirkids andfamilies.
Theplatformis Al -drivenandusesvariousAl moduleso helpdetectabnormalitiesdetectearly outbreaksandmonitormobility
andevolutionof diseasesiatimelydataa nal yt i cs. 0

i A f randenastof the third world countrieshavelimited doctorsand accesgo healthcareservicesLack of patientdatain

real time makesthe problemevenmoredamagingto bothpatientsandhealthserviceprovidersacrossthe continent.Over 65

percentof Africanslive in rural communitieshatarenot connected andreoff-grid in termsof accesgo healthcareservices.
Thisis theproblemwe aretryingtos o | explainedKamara.
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5.1.3 Finance

=

Therearemanyblockchainsolutionsthat apply here Accordingto a McKinsey survey conducteid 2017,the global banking
industry is expectedto spendan estimated$400 million on blockchain related projectsby 2019. Recentventure capital
developmentdaveindicatedthatthe financialindustryis mobilising aroundthe potentialimpactblockchainwill haveon their
businessandis beginningto investin relatedresearchgdevelopmentandapplicationtesting.

Industryspendprovidesthe opportunityfor the public sectorto partnerwith the privatesectorto createthe skills (in youthand
citizens)requiredfor the continentto implementblockchairenabledsolutions.In addition,entrepreneuriabpportunitiescould
resultfrom this work aswell asopportunitiesor Africa to supplyskills to therestof theworld.

5.1.3.1 CaseStudy:DecentralisedrinancialSystem(Cryptocurrenciesin SouthAfrica

A new decentralisedinancial systemmade possiblewith cryptocurrenciesould be much simpler by removing layers of

intermediationi.e.,removabfintermediariesanberealiseyautomatingomeof therulesbeingmanagedbytheintermediaries.
This alsoremovesa layer of costwhich improvesthe costof servicesofferedto customersMoreover, it could help insure
againstrisk, and the ability to move moneyin different ways could openup the possibility for different typesof financial

products.Cryptocurrenciesould openup the financial systemto peoplewho are currently excluded Jower barriersto entry,

and enablegreatercompetition.Regulatorscould remakethe financial systemby rethinking the bestway to achievepolicy

goals,without diluting standardsWe could alsohavean opportunityto reducesystemicrisk: Like usersyegulatorssufferfrom

opacity. Researchshowsthat making the systemmore transparenteducesintermediationchainsand coststo usersof the

financialsystem.

Forinstancejn March2016,SouthA f r i finamdakservicesboard (FSBexpressed theiew thattechnologicainnovations,
suchasblockchain,with potentiallytransformativémplicationsfor the financial system,may havestability repercussionghat
shouldbe managedThis implies that thereare further researchand analysisrequiredto understandhe risks andimplications
of blockchainonthestability of thefinancialsystemThisresearclshouldalsotakeinto consideratiorthe countrieshatreplaced
theircurrenciesvith cryptocurrencies.
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The SouthAfrican ReserveBank (SARB) won awardsfor the contributionsmadeto the blockchainbody of knowledgeduring
projectkKhokhawhich demonstrate¢he useof distributedliedgertechnologyfor interbankpaymentsettlemenprocesetween
the SARB andabout8 banks.Somelearninghas beemainedby the SARB. During projectKhokha,the SARB contributedto
theBlockchainbody of knowledgeby having a consensuslgorithmdevelopedo enablethe requirednumberof transactions
to be processedvithin a giventimeframe.This wasachievedthroughanimprovedconsensuslgorithmaswell astransaction
commitmentapability.L e a r nfiomtgispmjectcanalsobeleveragedy membeirstatesandthe AU.

5.1.3.2 CaseStudy:SarafuCredit

SarafuCredit is a blockchainsolution that startedas a mutual credit systemthat allowed
communitiesto tradetheir goodsand servicesevenwhenthey lackedliquidity. The aim of
Sarafu-Creditis to empowemarginaliseccommunitieso takechargeof theireconomicand
livelihoodsthrougha provencommunitycurrencymodelwhich is digitisedinto a blockchain
currencyto enableexchangebetweencommunitiesand other community currencieslt is a
solutionthatis at the forefrontof social and financiahnovationand hasthe capacityto the
society especiallythe economicallymarginalisedn a significantand sustainablevay. The
systemis pseudonymousand peopleuse digital wallets to participatein this ecosystem.
Digital wallets are storedon the phonesof participatingcommunitiesand work just like
mobile money.Since2010,Grassroot&conomicyGE) hasdevelopedroucherprogrammes
that were later digitised in Kenyaninformal settlementsaiming at building local, resilient,
andempowerecommunities.

Thesedigital vouchersare a regional meansof exchangethat complementthe national
currencysystem.They provide low-income communitieswith a complementarymeansof
exchangewhich allows tradesof goodsandservicesto take placewithout a scarcenational
currency.Moreover,they areusedfor tradingbetweenocal businesseandallow the user
to savetheir Kenyanshillings for reinvestmentsn their businessespool resourcedor cooperativebusinessesr for paying
educationand health services.In short, the digital voucherssystemsleveragingon the blockchaintechnologylaunchedby
GrassrootsEconomicswhich createa a buffering countercyclicalsystemof trade in rural and informal settlementsby
complementinghe lack of nationalcurrencyand matchingunusedresourceswith unmetdemand.In thesecommunitiesthe
SarafuCreditis usedasaspendingcurrencywhile thenationalcurrencyis usedasasavingsandinvestmenturrency.

Furthermore GE helpsmarginalisedcommunitiesin developingcooperativebusinessesnd otherlocal assetswhich replace
imports.SarafuCreditis thereforea commoditybackeddigital voucher.Thevoucherdssuedvia zerainterestloansarebacked
by the assetof the cooperativebusinessesThe SarafuCredit voucherscan be usedto tradegoodsand servicesamonglocal
businesseaswell as topurchasecooperativeassetgincluding profitsin Kenyashillings). Via zercinterest loansthe Sarafu
Creditcanbeissuedamongthe communitydirectly to pay for social andenvironmentakervicesbasedon bothdonorsupport
and profits from cooperativeassetsThis mechanismallows nonrmembers talsoreceivethe SarafuCreditby contributingto
communityservices.

The systemhighlightsthe problemsfacedby therural andperiurbancommunitiessuchthattangiblesolutionscanbe found to
helpimprovethe stateof communitiesgspeciallyat atime whenmemberstatesarefacedwith high rural to urbanmigration. It
atteststo the fact thattherearesolutionsthat with the supportof memberstatescanbe usedto empowerthe vulnerablein the
societywhosebiggestproblemis thelack of liquidity buthavethepotentialandability to innovateandmeetnotonly their needs
butalsothe needof thesocietyin general.
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SarafuCredit is a blockchainsolutionin Kenyaandis describedasa CIC i Community Inclusion Currency.CICs suchas
Sarafu Crediaredesignedo circulatealongside andéh additionto the national currencyslocally ownedandoperatedneans
of exchangeClICs arelike | O U that communityremembersaveagreedto acceptand exchangedn additionto a national
currency.Becausethey are in addition to the national currency,peopleare able to savetheir national currencyand use it
for specificitemsnot suppliedby the community.SarafuCredit hasover 26,000usersin four countiesin Kenyawith a name
uniqueto eachcommunity wherethe communitiesuseit to buy andsellgoodsandserviceshatarelocally producedegardless
of the stateof the nationaleconomyor the amountof national currencgirculatingwithin a community.lIt is a solutionthatis
at the forefront of social and financial innovation and has the capacityto help the society especiallythe economically
marginalisedn asignificantandsustainablevay.

The systemis pseudonymousand peopleusedigital walletsto participatein this ecosystemDigital walletsare storedon the
phonesof participatingcommunitiesandwork just like mobile money.Since2010, Grassroot&£conomics(GE) hasdeveloped
vouchemprogrammeshatwerelaterdigitisedin Kenyaninformal settlementsaimingatbuildinglocal, resilient,andempowered
communities.In short, the digital voucherssystemsare leveragingthe blockchaintechnologyfor bondingcurvesand smart
contractsthat provide governanceand regulation. Furthermore plockchainprovidesadditional benefitsfor the digital CICs:
transparencyblocks),scalability (digital vs hardasset),conditionalityparametricandanticipatoryfunding), liquidity (increase
tokensupply),traceability(endto-endtracking),fungibility (i.e., multiple CICscanbe exchanged/traded3ecurity(The endof
the cashbox), anddiversificationof fundingpools(DAI, Cashetc.).Economicdatasecurelystoredon the blockchaincanhelp
governmentsand humanitariaraid organizationgo betterunderstandocal economiesand supportvulnerablecommunitiesby
addingcommunityfundsandcreatingmorecreditfor communitiesn need.

5.1.3.3 OtherOpportunitiedor the Applicationsof Blockchainin financialservices:

Blockchaincan facilitate instantaneousind low-cost transactionsn areaslike remittancesand micro-paymentsas well as
enablingincreasedransparencyn crowdfunding.Sharesunit trusts,governmentondsand similar investmentproducts.
intrinsically allow for the purchasef lessthanonetoken.This could stimulatefinancialinclusionasit opensup opportunities
to peoplewho maypreviouslynothaveparticipatedn suchinvestmentsCryptographicconsensuandautomatiorwill reduce
the needfor complexecosystemsf trusted partiesSuchplatforms will reducehe barrierto entry for shareholders/markets
asfewerinfrastructuresill berequiredto operateahetransferof valuethatis alreadydigitised.

Luno andVALR aretwo crypto exchangesn SouthAfrica that enableon-rampsand off-rampsfor cryptofiat exchanges.
Theseexchangeprovide SouthAfricans with the opportunityto experienceand tradecryptocurrenciesnd are requiredto
complywith taxandotherregulatoryrulesbasedntheuseof currenttaxationlawsfor knowntypesof financialinstruments;
Revix is a recentlylaunchedcompanyin SouthAfrica that hasa vision of enablingthe poor to investlike the rich. Their 4
bundlesof sharesllow investorsto passivelyinvestwhile their smartcontractsexecuteherequiredtrades Thisis the benefit
of asharedeconomyprovidedby blockchain.

Makeris aninternationaprojectattemptingto build thefacilitation of loanproducts.Theinitial productofferssecuredoans,

and the future roadmapwill considerunsecuredoans. In placeswhere the financial infrastructureis well established,
blockchain is frowned upon as a possiblesolution. However, where financial infrastructureis not well established,
blockchaincanprovidecosteffectiveinfrastructureo enablefinancialinclusionon a globalstage This canbe madepossible
by tokenisingcompanystocksandgovernmenbondsandenablingpeerto peertradeasthe blockchaintakescareof managing
theshare/bondegistryin theunderlyingledger.Two usecaseseingexploredin KenyaareputtingMakibaon the blockchain

andtokenizingunittrusts.
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Usecasesn thefinancialspaceshouldbeincubatedn sandboyenvironmentsothatthesolutioncanbeinterrogatedrom
variousperspectivegsecurity,economictechnical cyber,privacy,policy impacts.etc);and

Additionally, communitiesn theinformal economywhich areconsideredinbankabléhe Blockchaincanprovideasecure
platformfor financialtransactionsTheseareall critical building blocksfor economicaccess.

5.1.4 Education

Recordingof studentdentitieson anincorruptibleledgersuchasblockchainwill provideanhonestplatformfor uploadingand
storingdegreecertificatesandotherqualifications. This conceptof Identity managemenntroducesusto theideaof digitizing

informationthat canbe verified andreuseddy organisationsThis enablesducationalnstitutionsto issuedigital qualifications
andtranscriptsto studentsinto their identitywalletswhich may be reusedwhentransferringuniversitiesor applyingfor jobs.

Theidentity usecaseintroducesataeconomybenefitsto financialinstitutionsthat cannow be paidwhenthedigital transcripts
andqualifications issuedrereusedby organisationsStudents willalso beableto selltheir datawhenparticipatingin student
surveyor whenneedingo sharetheireducatiordata.

Blockchaincanbe usedby any educationalnstitution be they nationalor internationalformal, or informal. As the educational
systembecomesamore diversified, democratiseddecentralisedand disintermediatedywe needto ensurethat reputation,trust
in certification, and proof of learningis maintained.Blockchainhasthe potentialto provide a massiveopen,online, secure
databasdor educationakystemsFor instance asof mid-October2017, ahundred plustudentsat the Massachusetts Institute
of Technology(MIT) will havea copyof their diplomastoredon blockchain.

This solution can be extendedto recogniseon-the-job knowledgeand skills gainedthrougha peerto peerissuingof digital
referencesvhich could stimulatea marketfor the provisionof goodsandservicesThebursaryandrecruitmeniprocessewithin
organizationswill now be ableto makeuse ofinformationissuedfor qualificationsand transcriptsby educationalnstitutions

without them having to contact multiple institutions during their recruitmentprocessto verify the potentiale mp| oy ee 6 s
certificationsand credits. When studentschangeuniversities thereis also a needfor the new university to obtaina studen 6 s
transcriptto verify thecoursesheyhavecompleted.

Harnessingblockchain technologyalso provides the opportunity for educationalinstitutions to include this topic in their
curriculum. In Russia,many universitieshave included cryptocurrencyand blockchainin their curriculum. In Africa, the
University of CapeTown startedan MPhil degreespecialisingin financial technologyand includesa final projectthat uses
blockchairtechnology.

5.1.5 Voting Systems

B 1 o c k cahbikty toxcéeatetransparencynakesit a goodfit for implementinga legitimatevoting system.Citizenscan cast
votesthe sameway they initiate othersecuretransactionsandvalidatethat their voteswere cast or evenverify the election
results. Potential solutions are currently working to blend securedigital identity managementanonymousvote-casting,
individualised ballot processeg¢for example,avotefi t o k andl kialjot castingconfirmationverifiable by (and only by) the
voter.
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5.1.5.1CaseStudy:SierraLeone

SierraLeoneis thefirst African countryto conductelectionsusinga blockchainrbasedvoting system. The voteswerestoredin
animmutabledistributedledgerwhich offeredinstantaccesgo the electionresults.LeonardoGrammarof Agorahascreated
thee-voting platformwhich canrecordvotes/ballotssecurelyin A g o rbodkehainsoanyonecanreview,count,andvalidate.
SierraLeonehasproventhefairnessof its polls by creatinga blockchainimmutableplatform,which providedthelegitimacyin
theelectionandreducedhefall-outfrom oppositionpartiese.

5.2 Conclusion

Thereis much R&D activity in the financial servicesindustry. Many proofs of concepts,somepilots but little in the way
of scalingexceptfor the purecrypto solutions2019will seefurther pilots within ecosystemandnot only within the walls of
oneorganizationThe disruptionof decentralisatiolin this industryrequiresclosecollaborationbetweerthe public, privateand
fintechcommunitiego ensurdhatsolutionscanbetestedhoroughlybeforeconductingargescalepilots andscalingsolutions.

36 Note: However, this electionwas not conductedon the Blockchain platform but voting resultswere storedand accessedo report resultson
the Blockchain.
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Compliance, Policy, Regulation and Standards

Policy,governancendregulationmustenableinnovationandpowerthe AU vision. Africa needgo adopta policy of co-
creationandco-ownershipf Africa mustbecomea contributorto this knowledgespace.

6.1 Blockchain  Policies

Governancepolicies,andregulationaremeantfor thelargergoodof societyandits citizens. A goodpolicy evolvesasacyclical
phenomenonincorporating rapicchangein technology lessondearntand global expansiorof the technology.A good policy
takesinto accounta setof goalsthat have clarityon their operation,compliance and definition of authorityunderwhich they
areset.

Many countries have establishedsuch policies within their jurisdictions that vary in both purposeand approach.E.g.,
the United Arab Emirates(UAE) governmenthas actively participatedin the blockchaininitiatives, such as a Blockchain
platformfor governmenentities,a legislativesandboxor fintech startups,which enableghemto explorethe applicationand
implications of blockchainin the businessetheywork in, alsoit assistsn definingwhatregulatorychangesf anyarerequired
to adaptto therapidly developingandscape.

Policies that incorporateexpansion,inclusion, opennessand equalizethe level playing field for tech companiesare the
work in progresdor the adoptionof blockchainon a largerscale.The casein point is Estonia,an eastEuropeamation,they
experimentedvith the blockchaintechnologyin the government, makingdoptioneasy,andthenused Blockchairasa trigger
to boosttheir economy.Estoniabecamea giant hub for blockchainstartups and larger companiesto becomee-residents,
througha blockchainbasede-residencyplatform. Peoplecould own a companyand becomeresidentswithout settingfoot in

Estonia.The caveatwasto qualify, theymustinvest,getthebestoffshoreskilled resourcesgnjoytax breaksetc.

Therefore, the policymakersneedto outline strategic objectivesthat blockchain technologywill fulfil in the betterment
of the governancethe efficiency of processessconomicdevelopmentjob creation,skills developmentandsmallandmedium
enterprise¢SME)development.

6.2 Governance

Regulatory frameworkg” needto reflect the valuesof their citizens and should encouragerather than stifle innovation.
Governancas a collaborativeeffort betweenrelevantstakeholdersuchastechcompanies, policymakeendregulatorsneed
to progresshandin hand,andinnovatorsandpolicymakersshouldconsultoneanotheifor decisionson anappropriateegulatory
framework.

37 ThePolicy Environment foBlockchainlnnovationandAdoption(2019)OECD Global BlockchaifPolicy ForumSummaryReport
https:/ivww.oecd.org/finance/20190ECD-GlobalBlockchairPolicy-ForumSummaryReport.pdf

N2

AA O ANAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAA


http://www.oecd.org/

POWERING THE AFRICAN VISION: BLOCKCHAIN  TECHNOLOGY FOR AF RI CATRENSFORMATIVE ~ GOVERNANCE
NN N N NN N NNV NN NNV NN NN N NN NNV NN NNV NN NNV NN NN NN NNV NN NN

Governingaregulatory framework followthebelowmentioned guidingrinciples:

To ensurethat this new regulatoryecosystenprovidesthe sameor improved protectionsasthe currentsystem.It should
alsoacknowledgeahe impactsof othertechnologicainnovations suchasartificial intelligenceandthe internetof thingsin
additionto blockchain;

To use terminology while regulating blockchain by using terms that are well defined, standardisedand reflect the
overarchingegulatoryframework;

To take cognisanceof the digitisation processhow assetsare digitised, and value createdand transferredwhich is the
fundamentabuilding block of blockchainandon which thevariousfinancialandauditingsystemsaredependentand

To understandhe ecosystenof blockchainandits currentuseof humanbehaviouiin theintegrationof othertechnologies
suchasBlockchain,artificial intelligence andtheinternetof things.

6.3 Anti -Money Laundering -AML/Terrorism  Financing

The new Financial Action Task Force (FATF)® standardsfor virtual assetsare an urgent priority for G20 governments,
respondingo seriousandgrowing concernsabouttheir useby criminalsandterrorists.lt is saidthatcriminalsadaptfasterthan
governmentadventof any new technology.It booststheir activity and providesthemwith a vehicle to perpetratecriminal
activity. Thenewruleswereadoptedn June2019,buttherealwork of implementatiorhasjustbegun.

Thisposeschallengedor thevirtual assesector pothtechnicalandculturally: with blockchaintechnologyhereto stay,
thereis aneedto build newtoolsandsystemso implementtherules,to preventcrime.

A public-privatepartnerships essentiato makethe newstandardsvork. Thevirtual assetndustryhastakenimportant
first stepgo organisdtself anddeveloptechnicalkolutions,andsohavenationalauthorities.

FATF will monitor theimpact ofthe newrules,andthe developmenif thenewsystems.

6.4 Tax Administration

Sinceblockchainregulationis nonrexistentyet, cryptocurrenciedusinesss rife and expandedvorldwide to transactillions
of US Dollars, on variousplatform, it is like the unleashednongrelrunningamuck,with no controls.This lack of guidanceon
thetaxtreatmenbf virtual assetereatesincertaintywhich complicategax complianceandhampersnnovation.

Work shouldbe undertakerat the OECD level to developbestpracticeson the classification ofvirtual assetdor tax purposes
aswell astheirtaxtreatment. Followingis anextractfrom the OECDreporton the BlockchainPolicy Forum:

The anonymityor pseudeanonymityassociatedvith virtual assetanakesit difficult for tax administrationgo tracetheir
beneficialownersandrisksunderminingheprogressnadeoverthepastlOyearsn theareaof taxtransparencyork should
be undertakerto ensurethatthe tax transparencgtandards anih particularthe CommonReporting Standard continues
provideaneffectiveglobalfirewall againsinternationatax evasion;

It is also importanthatauthorities buildstrategies foensuringcompliancewith tax obligationsin respecbf virtual assets.
In this light, work shouldbe undertakerio ensurehatauthoritieshavethetoolsto addressherisks of financial crimeposed
by suchassetsincludingthroughpracticaltraining,anddevelopingsystemsllowing for speedyaccesso data.International
co-operatiorbetweertax administrationsn theseareass crucial;and

Distributedledgertechnology mayffer usefulsolutionsto be further exploredin the contextof the digital transformation
of taxadministrations.

38 ThePolicy Environment foBlockchainlnnovationandAdoption(2019)OECD Global BlockchaifPolicy ForumSummaryReport
https:/ivww.oecd.org/finance/20190ECD GlobalBlockchairPolicy-ForumSummaryReport.pdf
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6.5 Compliance

Complianceof any solutionfalls into the domainof serviceprovidersto ensurethatthey arenot contraveningany regulations
when utilising new solutions.The onusis on organisationgo ensurethat they are always compliant. The use of blockchain
technologydoesnot excludea systemfrom following any applicablelaws and regulations.For example,there are many
complianceconsiderationsvith regardto legislationandpoliciestied to the protectionof PersonaldentifiableInformation (Pll),
for examplethe GeneralData ProtectionRegulation(GDPR) of the UK, which implies that Pll shouldnot be placedon the
blockchainbecausélockchainsareimmutablé®. Additionally, certaincountriesor organisationsnay limit the type of datathat
canbetransferredacrossts geographicoundary.

In otherinstancescertainlegislationmaydictatethatthefi f iwrr § tf fnancialtransactionsnustbe written to a node which
is presentvithin theirbordersin anyof thesecasesapublic, permissionlesshainmaybelessappropriatewhile apermissioned
or hybrid approachmay be requiredto satisfy regulatoryneeds.An additionalexampleof laws and regulationsare for any
blockchainnetworkwhich managegederalrecords Federalrecordsaresubjectto manylaws andregulationsFederalagencies
themselvesnustfollow specificfederalguidelineswhenutilising blockchaintechnology . Theseexamplesallow for oneto see
how blockchairenabledsolutionscanbe architectedo adhereto requiredregulation/governanc® becompliant. Toreiterate,
it is not blockchainthat needsto be regulatedbut the underlying solutionsand the serviceproviderswho build them should
ensureompliance.

6.6 Regulation

The intrinsic model of blockchaintechnologyhasbeenthe major causefor initial resistanceas many governmentsre central
organisations thatffer trustto the public.They providetrustthroughthe controlandoversightof the players. Blockchainon
the otherhandhasa distributedarchitecturethat is designedto inherently createtrust throughtechnologyin what would be
previouslyatrustlesenvironment.

With the ubiquitousnatureof blockchainwherebyit canexpandbeyonddifferent geopoliticaljurisdictionsandthe fact that it
is being usedto transactvalue or as a store of value becomesa concernfor government.Blockchaintechnologycannotbe
regulated;however,the underlyinguse casesand solutionscan be regulated.This shouldbe donewith collaborationfrom
stakehdders andvariousotherregulatas who represent otherjurisdictions.

Blockchainbeingan architecturghereis no clearcombinationof governancenechanismshowever,accordingto OECD
report,it will involveamixtureof 6 r e g ull eavt ehichniedto bepulledin orderto find theright balance.;
Regulationof blockchainposesanothemajordilemma,is thaton onehand,too much regulatiorcanstifle innovationand
regulationis certainlyrequiredto protectusersandensuresecurity,particularlywherethe crypto assetareinvolved within
thefinancialsector;and

Regulationof blockchainis key to the successfuadoptionof thetechnologytherefore the dialoguearoundregulationmust
continueandthestakeholdersnustensurghatall aspect®f its governancareaddressedyarticularlywith regardto privacy
and security. Thosegovernmentghat wish to accommodat@ecentralisedusinessmodelsmay needto makesignificant
amendmentto their currentiegalframeworks.

3% Blockchain technologis on a collision coursewith EU privacylaw https://iapp.org/news/a/blockchaiechnologyis-on-a-collision-coursewith-
eu_privacylaw/
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6.7 Cryptocurrency  and ICOs

Policy and regulationplay a very critical role in the direction of any country. Sinceblockchainis an emergingtechnology,
thereis a needto review existing regulationsto adequatelyfacilitate its rightful use as well as put safeguardsagainst
malpracticeor misuseof the technology.The cryptocurrencyusecasehasbeenreceivedwith mixed reactionsworldwide by
different governmentregulatoryagenciesMany governmentregulatorsof the financial sectorc distancedthemselvesrom
cryptocurrenciebecaus®f thelack of regulationandthefactthatno onecouldbeheldresponsiblén caseof this decentralized
technology. Somegovernmentsvere openespeciallyto blockchainbut after massivelossesthroughthe fluctuationsin price,
someof thembannedthe crypto-exchangesiotably China. This alludesto the fact that the impactof cryptocurrencie®n the
stability of the global financial ecosystenneeds tde understoodUntil then,regulationshouldcontinueto enableinnovation
throughsandboxes.

6.8 Standards

In the digital world, technicaland governancestandardsare requiredto ensureinteroperabilityof solutionsacrossmultiple
platformsand/orsolutionproviders.lt is thereforamportantto checkwhethersolutionsto currentday problemsutilise standards
in orderto minimiserework and ensurethe sustainabilityof solutionsin the long term. Governanceandtechnologystandards
are emergingfor crypto tokensandidentity. As discussedn the earliersectionsit is imperativethat regulatorsregulatethe
underlyingsolutionsandusecasesnsteadof regulatingthetechnologyitself.

6.9 Conclusion

Eventhoughit is assumedhat few realworld blockchainusecasesexist and that the tangiblevalue of theseis not evident,
the useof Blockchaincrypto tokens(or cryptocurrencies)s being usedfor voucherbasedeconomiesguick and easycross
borderremittancesswell digital identities.Theseusecaseshouldbe of interestto governmentso ensurethatpeopleandthe
economyareprotectedlt is thusrecommendethatgovernmentparticipaten theaboveusecases.

Responsiblgovernmentsvantto createa conduciveenvironmenftor the developmenof its people.Innovationis akey driver
for developmenandthe balancingactwhenit comesto regulationis notto stifle andforcetheinnovatorsoutof thejurisdiction.
Lack of regulationsometimesesultsin peoplegoingto morefavourablegjurisdictionsor leadsto a haltin innovativesolutions.
Thus,it is necessaryor governmentso publicisesandboxe# which policy andbusinessulescanbe co-createdo enablethe
innovationof newbusinessnodelsusingblockchaintechnology.

40 USD Is theMost Actively Traded-iat Against CryptocurrencieStudy Says(2018)https://cointelegraph.com/news/disethe-mostactively-
traded fiat-againstcryptocurrenciestudy-says
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Socio -Cultural and Ethical Considerations

TheAfrican continents ameltingpotof cultures socialnormschangerom countryto country,manyinfluencedby incumbents.
Af r istremdihties in its diversity. Its peoplecomefrom diversesocic-cultural andreligiousbackgroundsvhich needto be
understoodbefore implementingsolutionswithin any community irrespectiveof the technologythat is usedfor solutions
that are implemented.Extensive stakeholderengagemenhelps to understandoublic or target community concernsin the
relevantcontextbut also givesroom to engagepotentialbeneficiariesof the solution. It is importantto factorin the cultural
perceptionf differentmemberstatesFor instancewhile implementingthe SarafuCreditin Kenya,theimplementingagency
hadto takeadequatéimeto explainthenoveltechnologyastargeteccommunitiessiewedit with suspicion.

Whenever anewtechnologyhasbeenintroducedin the market,thereis a flurry of activity, thereare opposingforcesat work,
on onehand,excitementprolific entrepreneuriaspirit, experimentationguick adoption,and expansionwhereason theother
hand thereis deepresistancefear, confusion,denial, and total dissidence.In this quagmire,the winner has always been
technology.Therearelessondearntandreplicatedhereso blockchainadoptionin Africa canbe a streamlinedjnclusive,and
beneficialprocessith leastresistancandquick adoption.

In this chapterthe sociccultural phenomenoiis visited andcertainvital aspect®f communitiesandsocietieghatmight resist
thetechnologicachangesandtransformatiorare elucidated. This provideschangemanagemeninterventionsfor the adoption
of blockchain Ethicalconsiderationn organizationsvith respecto collaborationcollusion,job securityis alsovisited.

7.1 Communication & Community ~Engagement

Communityinvolvement, citizerinclusionis of paramounimportancewhenthe governmentecideto adopta new methodof

governanceisinganoveltechnologysuchasblockchain.E.g.if acountrydecidedo usee-Voting systemnto facilitate electronic
ballotwhich canbeusedfrom the comfortsof thehomeor office, initially thereis boundto beresistance Thedifferentpolitical

outfits may getsuspiciousf theintention,the adoptionof this newmethodwill bepossibleonly if the massesreeducatecand
thebenefitsof thetechnologyarecommunicateéndexplainedo thebeneficiaries.

Therewill be no real foreseeablehallengein implementingblockchain,sinceblockchainis like the Internet,or a database
platformthatwill allow businessolutionsto bebuilt onit. Thesesolutionsmayfaceconsequencebatmayresultin resistance
or protest.g.thee-voting systemasexplainedabove.

The use of mediaand information, educationand communication materialsespeciallyin local dialectsis key to encourage
uptake.Consequently stakeholderand community perceptionof risk will and should inform the risk assessmenprocess.
Adequatestakeholdeengagementanhelp ensurehatthe technologyrespondgo the needsof the targetedmemberstatesand
ensuringhatanynoveltechnologysuchastheblockchainhasthebestchanceof acceptancandsupportatalocal level.
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As engagementan contributeto defining the valuesand preferenceof community stakeholdersand the public aboutthe
Blockchain technologyis, in turn, ensuresownershipof the solution by the target communitieswhich in turn ensures
sustainabilityin theadoptionof thesolution.Theblockchaintechnologyis, howeverarelativelynewconcepin Africa andmight
raisepreviouslyunknownchallengesthusit is importantto planfor effectiveengagemerftom theearly stages.

7.2 Job Security

The useof Blockchaintechnologypavesway for secureandhyperefficient maintenancef sharedandcommondata,which is
likely to disruptthe jobs of many people,especiallyonesthatare doing repetitiveadministratiorwork that can beautomated.
However this is not meantto discouragenemberstatesrom going aheadandadoptingthe blockchaintechnologyandthereby
realisingits immensebenefits,t is prudentto be consciouseverystepof theway of its impactsandto proactivelyadjust,retrain
andencouragéheaffectedworkforceto moveto morevalue-addingroles.

Anothercommonassertiorthattherewill be job lossescomesfrom disintermediatioranddisruptionespeciallyaspertainingto
work thatwasdoneby middlemen/brokerddowever,it is importantto notethatwith blockchainthereis a differentrole for an
intermediaryaroundtraining, systemintegration,support,and governanceconsensusuilding acrossthe consortiumand so
forth, sothereis anopportunityfor intermediarie®f todayto adaptto blockchainandevenleverageblockchainto their benefit.
Jobsecurityconcernsvill thereforebestbemitigatedby upskilling,innovatingimproving,andreskillingthecurrentworkforce.

7.3 Collaboration  vs Competition

Blockchainsolutionsaremeantto introducenewwaysof working for entireindustriesandnot just for isolatedorganisationsit
is thusassumedhat organisationwithin the sameindustrywill come togetherto improvethe productsandservicesdelivered
to customershoweverthis mayaffectthe currentorganisationastructuresndrevenuemodels.

We have seensomecollaborationefforts through consortiumssuch as B3i which is a consortiumworking on Blockchain
solutionsfor theinsurancendustrywhich wasstartedby a few foundingmembersvho subsequentlyncreasedarticipationin
the consortiumbefore establishingthe biotechnologycompanywith a revenuegenerationmodelfor participationand use of
theirtools.

Another fundamentalethical considerationis that of being uncompetitive.Most competingorganisationsare still trying to
competeagainsteachotherto befirst to marketwith newtechnologysolutionsandasa result,slow downtheinnovationof the
industry.A possiblesolutionto this is if the regulatorsof the industry run thénnovation initiative requestingll organisations
within theindustryto complywith thenewstandard$or improvedserviceswithin theindustry.

Ethical considerationsfor collaboration amongstorganisationsmust thus be clarified in order to enable industrywide
improvementfor customersand the organisationslt may be possiblefor organisationgo havea first-moveradvantagewith
blockchairenabledsolutions,but what ultimately will matterto customerss whetherthey aregettingthe bestservicefor the
price that they are paying. This can be achievedby improving endto end partnershipswithin industriessuchthat value is
deliveredto thecustomemith theleastdisruptionandadminandattheright cost.
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Opportunities ~ for Leapfrogging

Blockchaintechnologiesare introducingnew systemsof trust and exchangeon which userscan sendvalue directly from one

party to anothemwithout the needfor intermediariesWhile Blockchainis still regardedasan emergingtechnologyit presents
opportunitiesfor researcherto makea differenceon the global stage especiallybecausef our uniquechallengesandyoung

society.

In this sectionwe considettherole of RDI andhowit canbe supportedSpecifically,we referto amodelthatbringstogetherall
the key ingredients,i.e., human capital (especiallyresearcherand youth), technology,business,and knowledgebase,all
supportedby aregulatoryregimethatlooksoutfor theinterestof society.

8.1 Capacity & Capability Building and Strengthening

Adoption of new technologieshas alreadygiven a plethoraof opportunitiesin the job markets. In 2001 with the advent
of eecommerceandinternettechnologiestherehasbeenenormousiptakeof IT engineerandskilled workersin graphicdesign,
digital marketing websitedesignanddevelopmenandit hasbeenboomingeversince.Blockchain,Artificial Intelligence(Al),

datamanagement, Internef Things(loT), andcloud computing arenewtechnologiesand emergindT wave. Every African
country will needto build capabilitiesand capacityin Blockchain and related technologyskills. The adoption cannotbe
completewithoutthe capacityfor developmentimplementationandsupportof Blockchainsolutionsin thefuture.

Blockchaintechnologyintroducesa new subjectand expectechewincomestreamdor universitiesgovernmenandbusinesses
in general Overall,in the African continentwe needto build skill setsof datascientistssoftwaredevelopersindcodersatthe
technical level. Individuals active in the Blockchain field need supportin the form of mentoring and assistancen the
building of investornetworksandinvestmenfundsthatareopento taking risks on newtechnologiesindcompaniesieveloping
them.

Educationis the key to achievingthe full potential of Blockchainin Africa. Educationis required at variouslevels,
including the generalpublic, governmenbfficials, private sectorstakeholdersespeciallystartups and technicalexpertslike
businessanalystsarchitectsand softwaredevelopersThereis good progresswithin the African startup communityaswe are
starting tosee theemergencef blockchainstartup hubslike Bit Hub Africa in Nairobi, Kenya.BlockchainAcademy,Block
starters,Linum Labs, Trustlab,Nonaand One ConnectTechnologiesare someof the startupsin SouthAfrica that provide
blockchaineducatiorandservices.

More establishedbusinessedike IBM, ConsensysOracle, Accenture and others also provide educationin blockchain
technology.Luno and ValR are crypto exchangeghat enable South Africans to purchasecryptocurrencieghrough their
exchangesThis is further proof thatfellow Africans havetakenthe opportunityto learnaboutthis technologyand positioned
themselvedo help the African continentto implementblockchainrelated solutions. blockchain and cryptocurrencygiants
like ConsensysBinancé! andPaxful? arealsoleadinginvestmentsn African blockchairstartups.

41 BinanceLabsSeeking tdncubateAfrican BlockchainStartupg2019)https://bitcoinke.io/2019/01/binandabscalls-for-applicationsfrom-
african_blockchainstartups/
42 Welcometo the peerto-peerfinancerevolution! hitps://paxful.com/
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8.2 Stakeholders and Partners in Research and Development (R&D)

Researchdevelopmentandinnovationneedto leveragehecreativeskills of inquisitive mindson the continentandthediaspora.
Skills arerequiredfrom acrossall rolesandindustryis bestplacedto developsolutionsandbusinessnodelsaccordingto social
needsaandnorms,whilst working with governmentso protectsociety.

The needto honein on knowledge creation, knowledge sharing, and solution implementationis now urgent. Thinkers,
visionaries,ntellectuals,andimplementers arénportantcogsin the developmentvheelsof researctprogrammeshatleadto
market ready productandservices. Inadigital world and forblockchain, wealsoneedIT infrastructure cryptographyweb
andappdevelopmentAP| developmentetworks security,anddatascienceskills.

8.3 Youth

fi Y o wnethe backboneof society. Their participationin all aspectof societyis very importantat any time. Much effort is

requiredfor African youth to feel empoweredand sufficiently trainedto play animportantrole in society.Isolationof youth,

either intentionally or unintentionally,can lead themto depressiorand migration, to namejust two of many undesirable
c o n s e q & &his wauld e evenmoreunfortunategiven thatyouthis widely regardedasa netpositivefactorin the future

realisatiorof asustainablylevelopedifrica.

Forthis, we proposehedevelopmenbf anecosystemvhich canhelpouryouthin takingadvantagef thereatworld
challengesn Africa andprovidesolutionsusingemergingechnologieso catchup with or leapfrogdevelopedountries.

8.4 Incubation Centres

Today,incubationcentreperformafundamentapartin an a t ifinandaklevelopmenandadvancemenSmallandmedium
endeavoursare generallyconsideredo play a noteworthy capacityin reducingpoverty, economicgrowth, and creation of
employmentamongthe youth in developingcountries.Incubationcentreshavegenerallyactedasthe drive behindeconomic
growth, generationof employmentand industrialisation.Thesecan be housedwithin universitiesor specific, purposebuilt
incubationcentresupportedy publiccompaniesndtechproviders.

Themajorobjectivesare:

Settingup andstrengtheningechnologyincubation centrem institutions ofhigherlearning;
Nurturingtechnologyentrepreneurshifor commerciakxploitationof technologieslevelopedy individualsor
teamsPromotingproductorientedresearctanddevelopment;

Encouraginghedevelopmenof indigenougproductsandpackagesand

BridgingthegapbetweerR&D andcommercialisation.

43 Her ExcellencyDr Dlamini-Zuma,formerchairpersorof the African UnionCommissionpn theoccasiorof InternationalYouth Day
https://www.niras com/developmentonsulting/news/skilkénitiative-for-africa/
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Recommendations

Guidedby the AU Programmeon InfrastructureDevelopmenfor Africa (PIDA), Africa is investingheavily in infrastructural
developmenprojects.Implementationof major infrastructureprojectsmustincorporatesustainableknowledgemanagement
systemdesignaswell asrequisitehumanskills and competencie®Vhile mostof this knowledgehastraditionally comefrom
outsidethe continent, African institutionsmusttakeresponsibilityfor integratingrobustand sustainablé&nowledgeproduction
systemsn majorphysicalanddigital infrastructurgprogrammes.

The AU Agenda2063 emphasissthat A f r i groavth, sompetitivenessand economictransformaibn requiresa sustained
investmentin new technologiesand continuousinnovation.Blockchain,as part of the emergingtechnologiesadoptedby the
memberstatescancontributeto thegoalssetby the African Union.

9.1 Blockchain  for Sustainable Development

According to the OECD*report,i B| o ¢ ktechnmaldgyhasthe potentialto assistin the achievemenof the Sustainable
DevelopmenGoals(SDGs)in numerousvays.Thisincludesfacilitating financialinclusionandbankingtheunbankedensuring
thatmedicinesandotherproductsaregenuineandreachtheirintendedsource andtransformingoreignaidd e | i ver y . 0
To this effect OECDrecommendshefollowing:

Currently,thereis adrive to experimentanduseemergingtechnologiedor efficient disbursementf fundsandothergoods
within developingcountries.To this effect, donorsand other organisation$aveintroducedpilot projectsthat rangefrom
blockchainto distributehumanitariarassistancén East Africa,the useof distributedledgertechnologiesn cashtransfers,
andprogrammeso improvedigital inclusivefinance.lt is believedthatblockchaincanenablethetrustin aid transparency,
monitoringandevaluationwhich canfacilitate a betterunderstandingf whatworksandwhatdoesnotwork in development
finance;

Blockchaininnovationsshouldbe further exploredas a responseo the imperativeto do moreto deliver on the SDGs,so
funding canbeoptimised andmoneycanreachthe peoplewhereit is desiredo reach;

Developmentactorsshould educatthemselve®n (1) how they canengagen blockchain opportunitieg?2) wherethe use
of blockchaincan solve big challengesand (3) work togetherto capturethe potential of the technologyto leaveno one
behind.

(4) Lastlylearnlessons fronkEstonia,Malta, andDubaito adoptthe technologyandfollow the successtories.

At the 2020Global BlockchainPolicy Forum,discussion®n how the OECD andits memberscould supportdeveloping
countriesin consideringppportunitieso implement blockchaitechnologyin theirfinancialor public sectors.

4 ThePolicy Environment foBlockchainlnnovationandAdoption(2019)OECD Global BlockchaifPolicy ForumSummaryReport
https:/ivww.oecd.org/finance/20190ECD-GlobalBlockchairPolicy-ForumSummaryReport.pdf
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9.2 Continent -wide Strategy on Blockchain  Adoption

The AU commissionneedsto take cognisanceof the variousmemberstates their specific developmentatequirementstheir
statusin termsof economicprogress, education, governanets. which argertinentin blockchain adoptionA well- thought
strategyon Blockchainadoptionis necessarasa startingpointto roll outblockchaininitiativesin favourof memberstates.

No stateshouldsufferbecauséhey haveno wherewithal,we needto cluster\ technologyleaderssuchasSouthAfrica, Kenya,
and Nigeria, to mentor and uplift the other memberstatessuch that the strategybenefits every African citizen without
discrimination.The strategyshouldbe a live documentthat evolveswith time andtechnologyadvancementst incorporates
newusecasesandusesatestbedo evaluatehebenefitsof the Blockchainsolutions.

The strategy,in addition to capacity and capability building, must lay emphasison educatingthe youth to become
entrepreneursind skilled workersin blockchaintechnologyproducts,so they can help build the nation with enterprising
solutions.

9.3 Policy Formulation for Blockchain Initiatives

Theblockchainpanelhasa few recommendationt® proposdo the AU andmembeirstatesKey amongtheserecommendations
is the formulation of policies and laws that createan enablingenvironmentfor the adoptionof blockchaintechnologywhile
protectingthedatabothin the public andpermissionedblockchainin memberstatesThe envisagedaws andregulationsshould
strike theright balancein protectingpopulationdatawhile ensuringthattheselaws aredeemedy innovatorsto be sufficiently
flexible to retain thosecommittedto entrepreneurships well as researchand developmentThat is not to stifle innovation
goingforward.

9.4 Capacity & Capability Development

African Stateswould be betterservedby building the capacity ofinstitutionsto enablethemto train communitieson theright
skill set, especiallyfor the ballooningyouth populationin the continentto manageand sustainablyrun blockchaintechnology
programmesBYy default,theseinstitutionsshouldhavelinkageswith international establishmentgth similar mandateso that
the African blockchaindevelopmentrajectoryis alignedwith thoseof internationalorganisationsThis is essentialto avoid

wastefulinvestmentsn technologysolutionsthat do not meetregulatory,standardsaindotherrequirementsutsideof Af r i ca d s

borders.

9.5 Public -Private  Partnerships

Public and private partnershipshouldbe supportedto ensureefficient uptakeof blockchaintechnology.A concertedeffort
shouldbe madeto attractglobaltechnologycompaniedo establishtheir researcltoperationsn the continent.Theyoungaverage
ageof Africansis widely regardedasa positivefactor,andalot mustbedoneto capitalizeon this advantage.

In deciding which Blockchain (and technology)projectsto support,it is recommendedhat authoritiesconsiderthe
following keyquestions:

Whatis thenarrowusecasebeingput forward?
Whatis thepurposeof thebiggeroffering within which this processxists?-and
Who areall theparticipantsof this solutiontoday?
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This approacho blockchainsolutions,in particular,will considethefull ecosystenof suppliersandcustomerscrosghevalue

chainto ensurethatthe maximumbenefitcanbe gained. Governmentsgorporategespeciallyfinancial technologycompanies)
and educationalnstitutionsshould co-createsandboxenvironmentgo ensurethat solutionsdevelopedor Africa or Member
Statesprotect citizens. This can be achievedthrough rigorous testing and understandingof the solutions from multiple

perspectives,namely: business(people, process, consensus,incentives, and governancestructures),information, data,
applicationtechnologyandtokeneconomybeforetheyaretakento market.

9.6 Conclusion

Blockchainhasthe potentialto significantly transformthe fortunesof the African continentin critical aspectsespeciallypublic
service,and the variouseconomiesHopefully, this documenthas shownrealtlife examplesof Blockchainbeingin various
stage®f implementatiorglobally and,especiallyathomein Africa.

Todate,mostusecasewill haveanimpactonfinancialserviceslin thisareathetechnologywill changehelivesof theunbanked
in ways that include the transferof crossborderremittancesand communitybasedbartering. Thesechangeswould reduce
povertyastheywill reducetheworstlevelsof povertyprevalenin communitieghroughoutheentirecontinent.

Governmenservicesarecritical for servicedeliveryandcoreservicedike identity, refugee)and,voting andhealthmanagement
would bevastly improvedthroughstrategiamplementatiorof blockchaintechnologyImprovemenin servicesat countrylevel
would goalongway in thequestto realiseAgenda2063andotherworthy idealspursuedoy the African Union.
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This reporthasidentified varioususecaseghat showpromiseasto how economiesvould be graduallybut surelytransformed
by blockchain. Specifically, applicationsin supply chain managementnd financial sectorsare just a few examplesof
howthealignmentof crossbordertradingwould beenhancedThereforejt is conceivableéhattheimplementatiorof blockchain
solutionscould be one of the many interventionsthat could contributetowardsthe economicunification of different regions
and,ultimately,theentirecontinent.

While cryptocurrencyrisks arereal, we mustnot be blind to the new modelsof capitalraisingthat are associatedvith them.

Initial Coin Offering (ICOs) and otherexamplesof the emergingtoken economyare worthy of attentionfrom regulatorsnot

only to mitigaterisk but to look for solutionsfor funding new infrastructureprojects,businessefor entrepreneursgspecially
the youth. The risks associatedvith cryptocurrencyare acknowledgedut the distinction betweencryptocurrenciesind the

underlying(blockchain)technologyneedgo berecognisedlt bearsrepeatinghatpublic blockchainhasnotbeencompromised
to date.Otherrisks havebeencited in this report, but they should be expectedasis the casewith any technology,whether
emergingor establishedWhat mattersis thatthey areidentified, and solutionsare beingworked on daily andthe advanceof

technologysuggestshatthebenefitswill outweighresidualrisks.

Risksthata r easdbdiatedvith the technologyper sedependon regulatorsfor mitigation andit is hopedthatthe necessary
regulatoryinterventionswill not retardprogressandinnovation,which are sorelyneededo reducethe continentalchallenges
of (youth)unemploymentpovertyandin somecountriesmassivanequality.

It is difficult to accuratelypredicthow muchtransformatiorwill bedrivenby blockchain but whatis certainis thatBlockchain
canbeoneof themixesof technologieshat,if strategicallydeployedandsupportedy apro-innovationregulatoryenvironment,
will catapultAfrica into amuchmorecompetitivecontinentwith amuchimprovedquality of life for its populace.
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