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ABSTRACT

Wastesfromplasticsareubiquitousandhavebecomeacriticalglobalchallenge,especiallyinAfrica.
Thereisanurgentcalltocombatthemenacebecauseofitsharmfulimpactontheecosystem.The
researchmethodologyusedistheexploratorytechnique.Circulareconomy(CE)istheanswerto
thisglobalproblem,especially inadvancedcountries.EventhoughsomeAfricancountrieshave
commencedrecyclingwasteplastics,whichisacontributiontocirculareconomy,theideaisnow
gainingsupportinGhana.Theaimofthisstudyistoproposeastrategyanddesignacustomized
businessmodelcanvasforanestablishment that transformsdifferent typesofwasteplastics into
pavementslabsandpavingtilesinGhana.Therationaleistoaccentuatethesignificanceofintroducing
CEasatoolforeffectiveandefficientplasticwastemanagementinthecountry.

KEyWoRdS
Business Model Canvas, Circular Economy, Nelplast, Pavement Blocks, Plastic Waste

1. INTRodUCTIoN

Pollutionfromplasticwasteisaseriouschallengefordevelopmentinmostcountriesacrosstheglobe.
AccordingtotheUnitedNationsDevelopmentsProgramme(UNDP)ShareholderConferenceReport
(2019),Ghanacreatesabout1milliontonsofwasteplasticseveryyear,outofwhichonly2to5%
(22,000tons–55,000tons)arereprocessed.Whiletheremainderoftheplasticwasteendupinwaste
dumplocations(38%),land(28%),sea(23%),orincinerated(11%).GhanaEnvironmentalProtection
Authorityindicatethat2.58millionmetrictonsofrawplasticsareimportedintothecountryevery
yearand73%ofthisendsupasplasticwaste.Only19%isre-used.Thisimpliesthathugeratioof
plasticwasteendsupintheecosystem.Theseplasticwasteslitterthestreets,land,gutters,sewerage,
andotherpublicplaces.GhanaisanetimporterofplasticwasteasshowninFigure1.Theneteffect
keepswideningonyearlybasesandplasticsarenowoccupiesthe6thmostdominatedimportinthe
subregion(ECOWAS).

Thechallengeofplasticwasteclutteringinthecountryisworsenedwhenitrainsheavily.The
floodswashtheplasticwastes(sachets,polythenebagsandbottles)andmoresubstancesintothe
streets,chokedseweragesystemsandwaterareaswhichleadtourbanfloodsandspreadofwater-borne
illnesssuchasdiarrhea,typhoidfever,andcholera.Plasticclutteringalsohasseriousrepercussionson
agriculture,sourcesofwaterinadditiontomarineandhumanlives(UNDPstakeholderConference
Report,2019).
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Theinitialplasticfilmwasmanufacturedin1907thatmarksthestartofinternationalplastics
manufacturing.Nonetheless,productionofplasticsworldwideacceleratedin1950andwithin65
years,yearlyproductionofplasticsshotuptoabout200-foldto381milliontonnesin2015(Ritchie
andRoser,2019).Plasticsformpartofthechemicalcomponentsofhighpolymerswhicharemainly
consistofextendedsequenceofmoleculescomprisingrepetitiveelementsofcarbons.Dueto its
biochemicalelements,plasticsdonotbreakupeasilyinsmallerconstituentsorparts(Korteiand
Quansah,2016).KorteiandQuansah,(2016),furtherindicatethatplasticspartiallydecayoveraperiod
of100to500years.Industrialplasticssuchaspolyolefin,polyethyleneandpolypropyleneappeared
resilienttoerosionduetoitsextraantioxidantcharacteristics.Therefore,soilmicro-organismsthat
crumblewoodandotherthingsareunabletodecomposetheintramolecularforceinplastics.

Plasticsareusedtomanufacturewaterbottles,bowls,cups,carrierbags,sachetswaterandfor
packagingetc.inGhana.Plasticswaresareverycheap,generallyveryconvenientandcheapestresource
forpackaging.Sachetdrinkingwater(“PureWater”)isbelievedtobefreshandinexpensivebecause
tapwaterissometimesconsideredundrinkable.Wastesachetrubberandshoppingbagsaregenerally
placedinwastebinsorcommunityrubbishbinsorlefttocluttertheatmosphere.

Districtsandmetropolitanauthoritieshavetheresponsibilitytohandlewasteintheirlocalities.
Mostof these authorities concentrateongatheringand transportationofwaste todumping sites
ratherthantreatmentanddisposalofwastegenerated.Untilrecently,wastecollectedwerenotsorted.
Wastecompendiumfirms,association,andprivateinformalindividualcollectorsusedtrikes,and
three-wheeledtractorstocollectwastefromhouses,communities,andorganizations.Thecompanies
chargedascheduledfeewhilsttherestchargedbasedonquantitycollected.Thedistrictsandmunicipal
assembliesprovidedlandfillsanddumpsiteswherewastescollectedweredumpedatafee.Butrough
roadindeprivedandheavilypopulatedcommunitiesmakewastedisposalverydifficult,leavingwaste
unattendedtoresultinginfilthyandhazardousenvironment.

Formorethanadecadenow,theprivatesector(withplasticwastepickers)hasbeenengaged
inwastedisposal.Nearly80%ofwastedisposalcompaniesinthe254metropolitan,municipaland
districtassemblies(MMDAs)ofGhanaaremanagedthroughtheprivatesector.Theplasticwasteare
storedbyplasticpickerasshowninFigure2beforetheyaresoldtoplasticwasterecyclecompanies.
Thishasenhancedrubbishcollectionservicesinthecommunitiesandmetropolises(Keesman,2019).

OneoftheseprivateplasticwastecollectorsisthePureWaterWasteCollectorsAssociation.It
isarecognizednon-governmentalorganizationofpurewaterplasticwastepickersandcollectors.

Figure 1. Trade Value ($) of Plastics in Ghana
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TheyseektodrivethecollectionofplasticwastewithincommunitiesinAccratoassistincreating
asustainablecleanGhanaianEnvironmentasshowninFigure2andFigure3above.PureorSachet
water isoneof thesourcesofplasticwastepollutioninGhana.Awarenessforrecyclingflexible
plasticshavebeencreatedbygovernmentandtherehasbeencollaborationsandpartnershipsbetween
government,organizationslikeNestleGhanaandplasticwastecollectors’associationtowardoffthe
streetsfromplasticwaste.Inaddition,individualstreetplasticwastecollectorssendtheircollected
plasticwastetoemergingrecyclingcompaniesandchargefortheirservices.Figure3alsoshowsan
enthusiasticyouthinthewastecollectionbusinessasliving.

Plasticwasterecyclingisgaininggroundsinthecountryandmanybusinessesareinvolvedin
advancingplasticsprocessingtechnologies(Keesman,2019).Morethan25smallandmediumplastic
recyclingwasteprocessingfirmrecycleplasticwastesintocarrierbags,packagingbags,disposable
foodpacks,dustbins,shoesoles,lorryanddoormats,pavementbricksetc.Someofthesecompanies
areGPwasterecycleco.Ltd.,Universalroyalpaperlimited,Geocrestco.Ltd.,NelplastEcoGhana
limitedetc.Theserecyclingcompaniesprocessedaround320tonsofplasticwastedaily(mostare

Figure 2. Plastic Waste

Figure 3. Plastic waste picker
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purewatersachetsandmineralwaterbottles)andexpendabout1.15millionEuroannuallyonplastic
wastecollection.

Figure 4 shows how these plastic waste gets into homes and offices. This truck is one the
distributingmediumofthesachetwaste.Asmuchasthereareproperandefficientdistributionof
theseplasticproductstothefinalconsumer,therearenoeffectivestrategiestogetthesesachetwaste
fromourcommunitiestorecycleplants.Someresearcherhassuggestedthatblockchainwillhelpin
comingoutwithatransparentschemetomanageplasticwastecollection.

GhanajoinedGlobalPlasticActionPartnershiponOctober01,2019andbecamethefirstAfrican
country to join this initiate toendplasticpollution,particularly in theocean.TheaimofGhana
NationalPlasticActionPartnershipistosupportpublic,private,andCivilSocietiesevolutionarize
intocircularplasticseconomy.TheGlobalPlasticActionPartnership(GPAP)isaglobalpublic-
privateorganizationthatcooperateandassistgovernmentsandbusinesseswithstrategiesandaction
plansthatwouldeliminateplasticpollutionfromsourcetotheseaby2025throughexpeditecircular
economysolutions(GlobalEnvironmentFacility,2019).ThegovernmentofGhanaalsointroduced
ataxsystemtolevyimportersofplasticstohelpinthemanagementofplasticwastes.Moreover,
NationalPlasticManagementPolicyisbeingimplementedtoleverageanextensivemanagementof
plasticssustainabilitydevelopmentalinitiative,creategreenjobs,andprotecttheenvironment.A
platformwouldbecreatedthatwouldallowcross-sectoralexchangeofinformationonrecycling,use
andreuseofplasticmaterialstodrivehometheideaofcirculareconomy.

TheconceptofconvertingplasticwastesintopavementslabsandpavingtilesfallwithinCE
andNelplastEcoGhanaLimited(anSME),startedthisinitiativein2017.Theaimofthisstudyis
toproposeaCanvasBusinessModelforNelplastandalsoshowthatitisappropriateifitwould
beappliedandsustainedinGhana.Furthermore,wepresenttheideaofcirculareconomyasviable
approachformanagingplasticwasteandotherformsofwaste.Themethodologyadoptedforthis
articleistheexploratorytechnique.

2. LITERATURE REVIEW

2.1 Concept of Circular Economy
Acirculareconomyisaneconomicsystemofclosedloops.It isgraduallydecouplingeconomic
activityfromtheconsumptionoffiniteresourcesanddesigningwasteoutofthesystem.Underpinned

Figure 4. Pure water sachet packed in river bags for distribution
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byatransitiontorenewableenergysources,thecircularmodelbuildseconomic,natural,andsocial
capital’.Accordingtothefoundation,circulareconomyisbuiltonthreevalues:

• Designoutwasteandpollution.
• Keepproductsandmaterialsinuse.
• Regeneratenaturalsystems.

Circulareconomyisastandardizedapproachtoeconomicgrowthintendedtobenefitcompanies,
communities,andtheenvironment.Thisapproachisvariancetothelinearapproach(traditionaltake-
make-wastemodel)knownandusedinmostcountriesacrosstheglobe(includingGhana).

Figure5showstheCircularEconomyapproachbyremanufacturingandreusingofsecondary
materialstoreducepollutionandpromoteefficiencyandsustainability.DeSousaetal.,(2019),state
thatcirculareconomyisaprocessthatmaintainstheelements,materialsandenergyofproducts
manufacturedandconsumed.Itemphasizescontinuousvaluecreation,regeneration,andrestoration
ofmaterialsforalongperiod.ChiappettaJabbouretal.(2019),alsoindicatethattheconceptof
CEhasdevelopedsignificantlywiththeriseincreatingawarenessofdeterrenceinbefoulingthe
atmosphere, effective waste management by encouraging reprocess of secondary material. It is
importanttonotethatCEisimplementedtosuittheprevailingconditionsofaparticularcountry
anditisfaradvancedindevelopedcountries.(Horvath,MallinguhandFogarassy,2018)specifythat
CErevolvearoundrefurbishmentandreprocessingofsecondarymaterialswhichturnsoutbecost
effectiveandenvironmentallyfriendly.Thesemodelswouldhelpcompaniesmakehugeprofitsand
attainaremarkableimprovementinresourceoutput.CanvasBusinessModelisoneofsuchbusiness
models(discussedlaterinthestudy).

A4-memberdelegationcametoGhanafromtheNetherlandsinMay2019,tocreatetheawareness
oftheconceptofCEinthecountryparticularlyinwastemanagementaswellasrecyclingandplastic
wastemanagement.

Figure 5. Concept of Circular Economy
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2.2 Plastic Waste Management
The collection and disposal of plastic waste in Ghana is presented with many difficulties and
problems– those that areburnt releaseshazardousparticles into the environmentwithnegative
healthconsequences.

(TeyeandHolmberg,2012)definesplasticsas‘Polymericmaterialswhicharelargemolecules
madebyjoiningtogetherthousandsofsmallmoleculesunitsknownasmonomers.’Theprocessof
linkingtheparticlesiscalled‘polymerization’andthenumberoftheseelementsinthelongmolecules
iscalled‘degreeofpolymerization’.Heagainmentionedthatplasticscontainpolymersandadditives
suchasnylon,polyethylene,andPTFE.

Plasticwastesaregeneratedfromhouseholds,commercialandmanufacturingindustries.These
canbe furtherdivided intomainandancillarywastes.Themainwastesare frommanufacturing
industriesandsecondarywastearefromtheotherremainingsourcesincludingdomestic(Teyeand
Holmberg,2012).

Asindicatedby(Ackah,CarbooandGyamfi,2012),Ghana,likemostAfricancountriesuse
crudedumpingsystemtodisposeoftheirsolidwaste(includingplasticwaste),sometimesthewaste
isburntopenlyordepositedintolandfillsiteswithverylittleon-sitemanagement.Wastesaredumped
intoopenpitsandexcavationsstemmingfromquarryingandsandmining.Wastesremainuncovered
makingthemapotentialhealthhazard.Sustainabilityofeffectiveandefficientwastemanagement
inGhanahasbeenamajorchallenge.Particularlymanagementoftheever-increasingplasticwaste
generateddaily.

AccordingtoareportonhowtotackleplasticwastebyWorldBank(2019)statesthatnations
includingdevelopedcountriesdonothavethecapacityforplasticwastemanagement.Forexample,
Europeshippedone-sixthofitsplasticrubbish,largelytoAsiain2017.Itfurtherrecommendedthat
tocurbthemenaceproductionandconsumptioncouldbereducedtomanageexistingwastetoavoid
leakageorpollution.Alternatively,industriescouldchangetheirmanufacturingprocesstolessen
thenumberofmaterialsneeded,adopttheuseofrecycledmaterialasrawmaterial,orgenerateraw
materialsthatcouldberecycled;bythisprocess,circulareconomyisdeployed.MacArthur(2016)a
foundationenvisionedthatwithoutproperplasticwastemanagement,thenumberofplasticsinthe
oceanwouldoutnumberthefishesby2050,whichcouldbethreateningtohumanlife.

Globally,plasticwastemanagementchallengeshaveledtoseveralinitiativesinbothdeveloped
anddevelopingcountriestocombatthemenace.AccordingtoKumi-Larbietal.(2018),Cameroon
hasadoptedarelativelysimpletechnologythatmeltssachetplasticwasteandmixitwithlowdensity
polyethylene(LDPE)sheetstoproduceLDPE-boundpaversandsandblocks.Thisisacommunity-
orientedplasticwastemanagemententerprise.Hestatedthatthesebondedblocksarestrong,durable
andlastslongercomparedtosandCrete.RwandaandKenyahadbannedtheuseofplastics.India
ontheotherhandhasalsoplacedabanonsingle-useplasticsatcity-levelandsomebusinessesare
strivingtoreducethenegativeimpactsassociatedwithplasticwaste.

AttheWorldEconomicForuminDavos,2018,eleveninternationaltrademarkowners,retailers
andpackagingbusinessespledgedtomaketheirpackaging100%reusable,recyclableorcompostable
by2025(Godfrey,2019).SouthAfricaistheonlyAfricancountrywithathrivingrecyclingmodel.In
2018,theywereabletorecycleapproximatelytwothirdsoftheirplasticwaste.Accordingtoastudy
byPlasticsSouthAfrica(2019),SouthAfricareachedaremarkableinputplasticwasterecyclingrate
of46.3percentin2018becauseplasticwastemanagementishandledatthenationallevel.

In Nigeria, a group of breweries corporations led by Coca-Cola agreed with cement maker
Lafarge(LHN.S),inSeptember2018toburnplasticbottlesasfuelinfurnaces.WhileinGhana,eight
brewerieshadbeguntheGRIPErecyclingcoalitionwithaCanadianfirm,toestablishafactorythat
wouldproducetextilefibers(Reuters.comAugust2019).Inaddition,somemanufacturingcompanies
andSMEsaretransformingplasticwasteintoproductslikewastebins,baskets,shoesoles,pavement
blocks etc. (NelplastEcoGhanaLimited is a typical example and thosementionedabove).The
governmentofGhanahasrecentlyinauguratedtheboardofasteeringcommitteeofGhanaNational
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PlasticActionPartnership(NPAP)todrawaroadmapforthemanagementofthedisposalofplastic
pollutionanddevelopstrategiesthatwoulddriveAccra(thecapitalcityofGhana),tobecomethe
cleanestcityinAfrica(Kale-Dery,DailyGraphic,2020).

2.3 Transformation of Plastic Waste Into Pavers
Alotofcountrieshavebeenpromotingrecyclingofplasticwastesintobuildingmaterialssuchas
pavementblocksandstones.Cameroonforexampleisapplyingacomparativelymodesttechnology
toconvertlow-densitypolyethylenelayerstomanufacturelow-densitypolyethylenesheetsboundwith
sandblocksandpavers(Kumi-Larbietal.,2018).Kenyahadalsoemployedexpandedpolystyrene
(EPS)rawmaterialfromthefinesseprocessofcrudeoilasalternativetoconstructionmaterial.The
EPSelementslowerstheproportionatwhichrawmaterialssuchaswoodandstonesareunearthed
from the environment, hence, supporting sustainable development and recycling (Ngugi, Kaluli
andAbiero-gariy,2018).Again,Uganda is turningplasticwaste into long-lastingwater-resistant
pavementstones.Thepaversmanuallymeltthewasteplasticsinbigpans,addsoilandcondense
theminmetalshapedcanstoformpavementstones.Thesepavershowever,neededthetechnologyto
expandandimproveproduction(Ayesiga,AmericaCGTNNews,2017).InBenin,(Allam&Jones,
2018),proposedapotentialplasticwastemanagementsolutionthatrequiresefficienttransformation
ofwastesfromplastic intoplasticfiberfortifiedsandblocks touseasviablebuildingmaterials.
Thisshouldbedoneinaclosedloopeconomy,wherethecitizensofthecityofCotonouwouldbe
involvedincontrollingplasticwastethroughthreemainlevels:a.Collectionandsortingofwaste;b.
Transportation;andc.Conversion(transformingplasticwasteintoplastic-basedconstructionbricks).
Allam&Jones(2018),statethatthismayreduceillicitdisposalofwaste,reduceslums,generate
employment,alleviatepoverty,andpromotecleanenvironment.Thesemayhappenifthegovernment
ofBeninembracescirculareconomyinitiatives.

InIndia,acompanyuseswastesfromplasticsinvariedquantitieswithexcavateddust,coarse
combinedandceramicwaste toproducepavementblocks (Shanmugavalli et al.,2017).Astudy
conductedinSaudiArabiabyKhanetal.(2016)recommendedlowconcentrationofpolythene,high
concentrationpolytheneandcrumbrubberasneatbindertoenhancetheelasticbehaviorofasphalt
inthemanufacturingofpavementblocksforconstruction.Thissuggestionwasgivenbecauseofthe
harshclimaticandsevereweatherconditionsintheregion.

AccordingtoSojobietal.(2016)developedcountrieslikeDenmark,Netherlands,USA,and
Indiahadprioritizedrecyclingofwastesforconstructionintheirrespectivecountries.Theyidentified
recycledwastesasparticularlyimportantsecondarymaterialforconstructionoflow-volumeroads
particularly,inruralcommunities.Philippine,anAsiancountrybesetwithregularnaturalcatastrophes
andconstantpollutionisutilizingashemanatingfromvolcaniceruption,mixwithsand,cement,
andplasticwastetomanufacture5000bricksperdaytosupportlocalbuildingprojects.Philippines
generates about 60 billion waste single- used plastics and water sachets annually (AFP/Binan,
Philippines,2020).

3. RESEARCH METHod

Reviewingliteratureplaysakeyroleasabasistoallformsofresearch.Itisthefoundationforeducation,
establishingstandardsforpolicies,practicesandgeneratesnoveltyofconceptsforfieldsofstudy.
Theresearchmethodologyusedistheexploratorytechnique.Thisstudyreviewedliteraturefrom
secondarysourcesaboutwastemanagementinGhana,theinitiativesofplasticwastemanagement
throughtherecyclingandtheproposedintroductionofCEinthecountry.Thestudyfurtherfocused
ondesigningacustomizedbusinesscanvasmodelforanexistingbusinessthatconvertspurewater
sachetwasteintopavingstonesandtilesbyaddingsandandredoxide.
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4. BUSINESS ModEL CANVAS

BusinessModelCanvas(BMC)isastrategicmanagementandaleanbusinessstartupvisualization
toolwithninemainbuildingblocksusedtodevelopanexistingornewbusiness.Thesebuildingblocks
arevalueproposition,keyactivitiesandresources,keypartners,customerrelationships,customer
segments,coststructureandrevenuestreams.

TheBMCoriginatedfromAlexanderOsterwalder,abusinessmodelexpert,andYvesPigneur,a
managementinformationsystemsprofessor.Thesetwoexpertsindicatethatabusinessmodelillustrates
therationalebehindthecreation,deliveryandgainingvaluebylargeandsmallorganizationswho
adoptthemodel.Osterwalder(2010),hadshownthattheninebuildingblocksencompassfourkey
areasofabusiness:customers,offer,infrastructure,andfinancialsustainability.Themodelisaplan
that couldbeused throughorganizational structures,practices, andpolicies. JoyceandPanquin,
(2016),definesBMCasa“practicaltoolforcoherentlyintegratingeconomicenvironmental,and
socialconcernsintoaholisticviewofanorganization’sbusinessmodel”.FritscherandPigneur(2014),
similarlyviewBMCasavisualizationtoolusedtodescribethebusinessmodelofabusiness.Itlooks
atthebusinessconceptandthepotentialsofincomeorprofitgeneration.

ThisstudyadoptedBMCasabusinessstrategytoassistNelplastEcoGhanaLtd.,anexisting
entrepreneurialpavementblockfactorytoimproveandexpandtheestablishment.Thisisbecause
BMCwouldgiveapictorialviewofallfacetsofthebusiness(ataglance),assessingthedevelopment
ofeachofthenine‘buildingblocks’toensurethattheobjectivesetisachieved.Belowgivesdetailed
informationoftheproposedbusinessmodelcanvas.

4.1 Value Proposition
Value Proposition is crucial to the business model. Adopting business model canvas would be
beneficialtobothNelplastandthecountry.Thisisbecauserecyclingplasticwastewouldreduce
wasteandensurecleanenvironment.AccordingtoHorvath,MallinguhandFogarassy(2018),one
of thevaluesproposed is that turningplasticwaste intopaverswould lessen relianceonnatural
rawmaterialsusedforcement,whichwouldeventuallyleadtoenvironmentalconservation.Plastic
wasteswouldnotendupingutters,streets,anddrainagesystemstocausefloodsparticularly,during
therainingseason.Governmentcouldadoptthemodeltoscaleupthebusinesstootherregionsof
thecountry.Thisisoneeffectivewayofmanagingwasteinthecountry.Furthermore,Avoidance
ofburningplasticsthatreleasestoxicgasessuchasdioxins,mercury,furans,andpolychlorinated
biphenylsintotheatmospherewouldimprovehuman,plants,andanimalhealth.Intheeconomicfront,
implementationofthebusinessmodelcanvaswouldcreatejobs.Expansionmeansmorestakeholders
inwastemanagementserviceswouldbeengaged.Continuousprovisionofrawmaterials(plastic
waste)isguaranteedbecausehomes,organizationsandgovernmentcontinuetouseandgeneratewaste
plasticsandincreaseprofitsmakingforthebusiness.Itcanalsomakerevenueforthegovernment
whenthesefirmshonortheirtaxresponsibilities.

4.2 Key Activities and Resources
ThreemainpursuitsthatwouldguaranteethesuccessofBMCinthiscontext-collectionofplastic
waste,recycling,andreprocessing.Theplasticwastes(exceptPVC)aredeliveredtothecompany
byinformalplasticwastecollectors.Thewasteplasticsarerecycledthroughcuttingtheplasticsinto
pieces,liquefyingthem,sandandredoxidearethenaddedtoittoproducepavementblocksthat
couldlastformorethan35years.

Nelplastuses itsown locallymanufacturedmachines forproduction.However, forcompany
needsindustrializedtechnologytoboostproductiontoaccomplishthegoalofcuttingplasticwastes
fromtheenvironmentandthecountryaswellasmeetingtheincreasingdemandforplasticpavement
slabsandpavingtilestoincreaseprofits.Thesethreemainactivitiesrequirecontinuoussupplyof
plasticwastesandotherrawmaterialthatmustbefundedandsupportedbygovernmentandinterested
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financiers,forpossibledevelopment.Themainresourcesneededare,humanandfinanceresources,
productionequipmentandlandforfurtherextension.

4.3 Key Partners
Companies need strategic investors and sponsors to succeed hence, for BMC to accomplish its
objective,thekeyinvestorsare:

1. Commercialbanksthatconcentrateonbuilding(example,InvestmentBankslikeGCBBank,
DataBanketc.)toinvestintothisessentialplan.

2. TheMinistryofEnvironment,Science,Technology,andInnovation,theMunicipalandDistricts
Assembliesshoulddeveloppoliciesandregulationsforplasticwastemanagementandencourage
CE.Forexample,in2017,theMinisterofEnvironment,Science,TechnologyandInnovation
(MESTI)(government),visitedNelplastandassuredtheChiefExecutiveOfficerofNelplast
ofgovernmentsoftloanunderGhanaGovernmentFlagshipIndustrializationPlantopurchase
industrialmachinestoincreaseproduction.

3. Thewastecollectors’association,wastepickerscooperativesandotherwastedisposalfirmsare
alsostakeholders.Theyguaranteecontinuousprovisionofrawmaterialsforproduction.

4. GhanaChamberofConstructionIndustrywhomayneedincessantsupplyoftheproductisalso
amajorpartner.

4.4 Customer Relationships and Segments
Customerrelationsistheprocessandwayacompanycommunicatesandhandlesitsexistingand
potentialclients. It is important forNelplast todevelopandmaintain itscustomersbysupplying
themwithsuperiorpavementstonesandtilesthatwouldaddresstheirneeds.CustomersofNelplast
wouldincludethegovernmentofGhana,realestatecompanies,constructionfirms,individuals,and
thegeneralpublic.

AsNelplasttriestosatisfythedemandofitscustomersbyproducinghigh-qualityblocks,attending
totheircomplaints,andseeingthemasopportunityforgrowthandexpansion,governmentshould
alsohelpthebusinesstoattainitsgoalbyensuringconstantsupplyofitsmajorrawmaterial(plastic
wastes).Thegovernmentmustcreateenablingenvironmentthatwouldpromotegoodrelations,provide
financialassistancetoallowfortechnologicaladvancementandimproveinvestors’confidenceinthis
business.ItisalsocrucialforNelplasttomaintaincordialrelationshipwithitsemployees,suppliers,
andcustomers(Horvath,MallinguhandFogarassy,2018).

Furthermore,theGhanaChamberforConstruction,realestatecompanies,government,individual
developers,andthepublicfor themarketsegmentforpavementblocks.Themarketsarealready
accessibleandcouldoptfortheserobustpavementblocksifitiswelladvertised.Again,thecostof
pavementblocksmadefromplasticwastesarehighcomparativelytothetraditionalonesmadefrom
normalcementduetothehighcostofproduction.Thegovernmentcouldmakeitinexpensiveand
moredesirablebyapplyingtaxexemptiontocompaniesengagedinplasticwasterecycling.

4.5 distribution Channels
Distributionchannelsarethemeansbywhichcustomersarereachedorareinfluenced(Coes,2014).
Thiscouldbedonethroughpublicizingaboutthedurabilityandtheexceptionalityofpavementblocks
manufacturedfromplasticwastesthroughsocialmedia,printandelectronicmedia.

Accordingto(Coes,2014),channelsareabouthowtoreachthecustomerorhaveeffectona
customer.Advertisingthroughsocial,print,andotherelectronicmediaabouttheexceptionalityand
toughnessofthepavementslabsandpavingtiles.Workinpartnershipwithkeystakeholderslike
contractors,realestateagencies,associationsinthebuildingindustryandthegovernmentfordirect
deliveries.Goodcustomerrelationshipcouldalsohelppromotetheproductsofthecompanywhich
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couldbeacheapdeliverychannel.Anotherchannelisthebusiness’swebsite;itcouldbeaplatform
foradvertsandsales.

4.6 Cost Composition and Revenue Flows
Thisbusinessmodelcanvashascostandfinancialpropositionalongwithmakingprofitsasshownin
Table1.Thoughthecostimplicationsmaybehuge,theanticipatedrevenuemaybegreater.Areasof
costscomponentsconsistofexpenditureonplasticwasteproviders,employees’salaries,expansion
oftechnology(productionmachines),andmaintenanceofwebsite/internetplatforms,otherexpenses
areelectricity,deliverysystemsandtransportation.Incomeinflowwouldbemajorlyfromsalesof
finalproducts,governmentsubsidiesandtaxexemptions.

5. PRoFILE oF NELPLAST ECo GHANA LIMITEd

NelplastEcoGhanaLimitedisaGhanaianownbusinessthatturnsalltypesofplasticwastes(except
PVC)intopavementslabsandpavingtiles. ItwasfoundedbyMr.NelsonBoateng,anEngineer
EntrepreneurbasedinAshiamanMunicipality,asuburbofAccra,thecapitalcityofGhana.The
plasticwastesareprocessedthroughaninnovativerecycledmachineinventedbytheentrepreneur.The
recycledplastics(70%)aremixedwith30%sandandredoxidetomanufacturedurableandresilient
pavementslabsandtilesthatcouldlastforabout35years.Thecompanyrecyclesmorethan570
tonnesofplasticwastesinto104,000pavementslabsand40,000pavingtilesannually.Thecompany
alsoprovidesincomeofaboutUSD57,192.37toinformalwastecollectorseveryyear.

TheworkofNelplastEcoGhanacomesundercirculareconomyandneedsfinancialassistance
fromthegovernmentandinvestorstogrowthebusinesstohelpachievecleanenvironment,improve
health,andcreatejobsfortheyouth.Figure6andFigure7showproductionprocessesatthecompany
siteandtheoutput.Onemajorchallengewhenitcomestofinancialassistanceintheplasticwaste
industryistransparencyandtrust.Thisisbecausemoststakeholdersintheindustryarenothighly
educatedandhenceeasytohideormispresentinformationtothem.However,withthestrengthinthe
useofBlockchaintechnologyisbelievecanhelpaddresstheproblemoftrustinfinancialtransaction.

Table2discussestheinternalstrengthsandweaknessesofNelplasGhana,aswellasitsexternal
opportunitiesandthreats.Analysisofstrengths,weaknesses,opportunities,andthreatsarecommon
butgoodtoolthatcouldbeusedindevelopingbusinessstrategyforastartupcompanyoralready
existingcompany.

Gürel and Tat (2017) referred to SWOT analysis as an important mechanism for analyzing
situationsinanorganizationbeingitatthedepartmental,project,planorevenattheorganizational
level.Itassistsmanagerstodetectprospectsintheirinternalandexternalenvironmentandhowthey
couldbeharnessedforsuccessandcompetitiveadvantage.

Strengthsaretheabilities,expertiseandassetsoftheorganizationthatcouldhelpachieveitsset
goals.FromTable2,Nelplasthastheexpertiseinmanufacturingpaversusingrecycledplasticwastes.
Bydoingso,thecompanyiscontributingtowardscleanenvironment(oneofthemainobjectives
ofthegovernmentofGhanaistomakeAccra,itscapitalthecleanestcityinAfrica)andpromoting
goodpublichealth.Particularlyinitsareaofoperation,Nelplastisalsocontributingtotherealization
ofsustainabilitythroughthepromotionofeco-friendlywastemanagementpracticesandcreationof
jobsforwastecollectors.

Weaknesses means the inabilities, inadequacies which could impact on the growth of the
company.Nelplastwouldneedfinancialsupportfromcommercialbankstoexpandthis laudable
initiative.Expansionrequiresavailabilityofmoreplasticwastes,acquisitionofmoreland,increase
inthenumberofemployees,moreadvertisingandpromotionactivities.

Opportunities are advantages outside the organization that Nelplast could capitalize on to
promoteitsbusiness.Availableopportunitiesaregovernmentsupport,applyfortaxexemption,take
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advantageofthegrowinginterestanddemandforeco-friendlyproducts,faircompetitionlocallyas
wellasavailabilityofreadymarket.

Threatsareunfavorablecircumstancesorsituationsexternaltotheorganization.Continuousand
consistentorganizationofsuppliertoensureincessantflowofrawmaterialiskeytothesurvivalofthis

Table 1. Business Model Canvas for transmuting Waste Plastics into Pavement Blocks in Ghana (NELPLAST GHANA LIMITED)

Key Partners Key Activities   Value 
Proposition

  Customer 
Relationships

Customer 
Segments

•Specificfinancialinvestment
institutions

•Deliveringofwasteplastic
materialstoproductionsite.

Green
environment:

•Retain
clientsby
provisionof
high-quality
pavement
blocks

Consumers:

•Interestedinvestorsand
stakeholders

•Recycleofpolyethenebagsand
purewatersachets(secondary
material)bycleaningandmelt
themdown

•Clean
environment,
nochoked
gutters,
nofloods,
improved
healthand
plasticwaste
management

•Delivery
ofblocksto
customers’
sites

•
Entrepreneurs,
Estate
developers,
Contractors

Suppliers: •Mixingtheliquifyplastics
withsandandredoxideto
manufacturepavementblocks

•Reduction
ofplastic
waste

•Individuals
builders

•Plasticwastepickers KeyResources •Economic
•Provision
ofjobs,
consistent
supplyof
materials,

Channels •Ghana
Chamberof
Construction
Industry

•Wastepickerscooperatives •Startupcapital:financial,
equipment,landandhuman
resource.

•Provision
ofrobustand
long-lasting
pavement
blocks

•Advertising
throughsocial,
printandother
electronic
media.

•The
governmentof
Ghana

•Wastemanagement
companies

•Reuseofsecondarymaterials •Assure
suppliers
ofregular
payment
toensure
constant
supplyof
plasticwaste.

•Advertising
andsellingon
socialmedia
andthefirm’s
website

•GhanaChamberof
ConstructionIndustry

Costs Revenues

•Costofmachinesforextension •Salesofdurablepavementblocks

•Expenditureonsecondarymaterialsfromsuppliers •Taxexemptions

•Remunerationsforworkers •Governmentsubventions

•Advertsandpromotions
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business,influxofinferiorwellpackagedpavementslabsandtilesfromforeigncountrieslikeChina,
whichmaybecheapermightshiftNelplastoutofbusiness,therelativelyhighcostofelectricityand
erraticpowersupplymayinterruptproductionandhampersales.Thedifficultyinlandacquisition
andthreatbylocallandguardsduringdevelopmentandisarealsoanexternalthreat.

6. CoNCLUSIoN

Theever-increasingdevastatingeffectsofplasticwastesbothonlandandintheoceandemandsa
globalactiontoreducethethreattothebarestminimum.Debrisfromplasticshadcausedthedeath
ofseveralspeciesofmarinemammals.Itisprojectedthatabout400,000fishesdieeveryyearinthe
oceansbecauseofentanglementfromplasticpollution.Lackofproperwastemanagementhasledto
chokeddrains,litteringstreets,andcausedhealthimplicationstohumans.

CEhasbeenfoundtobeoneofthemainsolutionstothisproblem.BecauseCEinvolvessharing,
reuse,repair,remanufacturing,recycling,andrefurbishmentofmaterialstobuildaclosed-loopsystem.
Itdiscouragestheuseofresourceinputs,generationofdebris,pollutionoftheatmosphereandthe
environment.CEfocusesonusingproducts,paraphernalia,andinfrastructureforalongperiod.It

Figure 6. Pavement blocks from plastic waste (Source: Design Indaba)

Figure 7. Plastic waste Recycle Unit (Nelplast) (Source: Getty Images)
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isasystemthatenhancestheuseofenergyandwastematerialsasrawmaterialsorinputfromone
processtootherprocesses.Thismethodofregenerationisacontrasttothetraditionallineareconomy
of‘take-make-dispose’.(Ghisellini,CialaniandUlgiati,2016),emphasizedthatCEcanacknowledge
andimplemententirelynewpatternsandsupportsocietyreachsustainabledevelopmentandwellbeing
atinsignificantornoenergy,material,andenvironmentalcosts.

ImplementationofCEneedsthebackingfrominventivemanagersanddesignerswhowoulddrive
anddesigntheentireprocess,usingtheappropriatemechanisms,policies,practices,andpractical
decision-makinginstruments.CEisgraduallygaininggroundsinGhanaandthisiswhattriggered
therecommendationanddesignofusingbusinessmodalcanvasforNelplastEcoGhanaLtd.,asa
toolforexpansion.

IfthegovernmentofGhanacouldpilotthismodelinotherregionsinsupportoftheconceptof
CEinplasticwastemanagement,itwouldbearesolutiontothecountry’splasticwastemanagement
challengesandaswellascreatejobsandbusinessprospectsfortheunemployed.

Table 2. SWAT Analysis on Nelplast Eco Ghana Limited

Strengths Weaknesses Opportunities Threats

•Recyclesallkindsof
plasticwasteintopavement
tilesandslabs.
•Contributionto
environmentalcleanliness
andindirectlypromoting
publichealth.
•Hasthetechnical
expertise.
•Promotingecofriendly
wastemanagement
practices.
•Hasitsowncustomized
machineryforproduction.
•Thefinaloutput
(pavementslabsandtiles)
strongerandmorerobust
thannormalconcrete
pavers.
•Jobcreation.
•Agrowingnumberof
theyouthareenthusiasts
oftheenvironmentandso
makealivingoutofwaste
collectionandrecycle

•Enforcementand
implementationoflawsare
difficultforthemunicipal
assemblies.
•Lackoffundsfor
expansion.
•Needsadvanced
industrialtechnologyto
enhanceproduction.
•Lackofrawmaterials
(plastics)inlargequantities
toincreaseproduction.
•Thewastemanagement
sectorisunderfinanced
makingimplementation
andenforcementwork
cumbersome.
•Technicalexpertiseto
producedifferenttypes
ofbuildingconstruction
blocks.

•Hasgreatpotentialfor
expansion.
•Governmentsupport.
•Taxexemptions.
•Availabilityofready
market.
•Growinginterestinthe
useofenvironmentally
friendlyproducts.
•Varioussuccessstories
ofthecirculareconomy
strategiesinthecountry
proveitsviability
•Rapidinterestinthe
sectorbyforeignand
Ghanaianentrepreneurshas
ledtogrowth

•Organizethedistribution
systemtoensurecontinuous
supplyofplasticwaste.
•InstabilityoftheGhana
CedistotheUSD.
•Competitionparticularly
cheapersubstitutefrom
foreigncountrieswhich
makethelocalproduct
expensiveandunattractive.
•Costofelectricityand
erraticpowersupply.
• Difficultyinland
acquisitionand
developmentbecauseof
threats/harassmentfrom
locallandguards
• Gettingloansfrom
commercialbankswith
highinterestrateand
collateralassecurityfor
theloan
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