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Abstract

Thecommercializationof patentsiscrucialforCibinongScienceandTechnologyPark
(CSTP)sustainability.However,commercializationrequirespropervaluationandbusinessanaly-
sis.Moreover,theexistingvaluationmethodsneedtobeadjustedtofitfortheCSTPcondition.
Thepatentof theorganiccompositeverticalgardenisbeingusedasanexampleforcomposing
thefitvaluationmethod;thispatentisconsideredtobeeasytovalue,duetoitssimpleproduc-
tionprocessandtechnology.Thevaluationof thispatentwasexploredbyusingmixedmethods
bycombiningPorter’sfiveforceandPestleanalysistoexplorebusinessnatureandexternalbusi-
nessenvironmentof theinvention,comprehendwithDiscountedCashFlow(DCF)tocalcu-
lateitslicensefeeandroyaltyfee.Overall,theverticalgardenmarketisstillwideopenforthis
invention,althoughsometechnologicalaspectsof theinventionneedtobeimproved.Porter’s
fiveforceandPestleanalysisshowthatmajorityfactorandissuesrelatedtothisinventionis
conducivesothattheroyaltyfeecanbesetatahighvalue.TheDCFshowedthatthebusiness
value(NPV)reachedaboutIDR1.3billionandthelicensefeewasaboutIDR114million.This
resultwasacceptablefortheinventorandpotentiallicensee.Inaddition,thisstudyrecommends
thatthemixedmethodvaluationismorecomprehensivethanusingcost-basedormarket-based
methodanditfitsforCSTP.
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INTRODUCTION
CibinongScienceandTechnologyPark
(CSTP) was officially established in
2015underLIPI’smanagement.The
establishment was inline with Indo-
nesian government’s program, of  100 
STP/TP/SP as stated in Indonesia’s

middle term development plan [Rencana 
Pembangunan Jangka Menengah/RPJMN]
(Bappenas,2015).Oneof CSTPbusi-
ness core is commercializing LIPI’s
intangibleassets, suchasknowledge,
expertise, and intellectual properties 
including patents. 
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Nowadays, patent valuation is
importantforbusinessentities,patent
isconsideredasvaluableintangibleas-
set.Theglobaltrendshowsthatmore
companies have higher value on their 
intangible assets (non-physical, e.g.
intellectualproperties,stocks,expertise,
businessmodels)comparedtotangible
assets (physical, e.g. infrastructures, ve-
hicles,andmachineries).OceanTomo’s
2015reportshowedthattheintangible
assets of  S&P 500 companies increased 
significantly to 87%within decades,
andmakethevalueof  tangibleasset
smaller (Figure 1) (Stathis, 2015). 
Thishappenedbecause theirbrands,
inventions and innovations continue 
togrowexponentiallywithinyearsand
benefiting thecompanies,more than
their tangible assets. Following this,
the trendshouldbringhugebenefits
to government institute such as LIPI 
that has enormous intellectual property 

rightassets.However,valuableassets
aretheonesthatcanbecommercial-
ized. That is why CSTP have to be
more concerned on managing and 
commercializingtheintangibleassetsto
getmorerevenues,soitcanbeanin-
dependent institutions and not depends 
on government’s funding.

In terms of  patent commer-
cialization, CSTP was still in poor
performance, itonlycommercialized
one patent in 2015 and three patents in 
2016,fromtotal433LIPI’sregistered
patents. Overall, only about 1% of 
totalpatentsthathavebeencommer-
cialized.Oneof themainproblemsis
thatCSTPwereunabletoproducea
propervaluationof  thepatents.The
patentcannotbepromotedeffectively
withoutknowinghowmuchitworth.
Patent’svaluewillvary,dependsonthe
valuationreason,theuseof aspecific
valuationapproachoracombination

Source:OceanTomo(2015)
Figure 1. Componentsof S&P500MarketValue



Adityo W., Harini Y., Mohamad G. : Patent Valuation on  ...  121

of approaches,andonwhatkindof 
valueisrequired(ip4inno,2007).

Thisstudyusespatentof organic
composite board for vertical garden
tobean idealexampleto implement
themodifiedvaluationmethod.This
patenthasbeenselectedforcommer-
cialization project in CSTP because
it just recently registered (2016) and
alreadyhasinquiryforitslicense.This
technologyisactuallyquitesimple,the
boardwasmadefromacomposition
of coconutfiberandPhenolFormal-
dehyderesin(PF)adhesive(23%)then
processedwithhotpressmachine.The
boardthenlayeredwithgeotextileand
coveredwithzincalumplate.Thereare
threedifferenceswithexistingproducts
suchasgeotextilepocketverticalgar-
den,which(i)itcanbemassproduced;
(ii) it is organic and it is easy to plant; 
and (iii) the price is relatively cheap 
(Gopar,2015).

LITERATURE REVIEW 
Therearethreeapproachesforpatent
valuationthathavebeenusedglobally,
which are cost-based,market-based,
andincome-basedapproach(Garland,
1998).Cost-basedmethodisavalua-
tionmethodwhere thecalculation is
based on the amount of  expenses
incurredtocreateanintangibleasset.
Therearetwowaysinthecost-based
method: using historical cost and
replacement cost. Historical cost mea-
sures actual costs incurred to create 
IP.Thismethodhasthedisadvantage
that there is no correlation between
the total expenditure cost of  assets and 
the value of  the asset. Replacement 

costprovidesthevalueof theassetby
considering the cost of  replacing this 
asset and other costs such as the cost 
of brandbuilding.Theassetvalueof 
the calculation using this method may 
beclosetothevalueof theassetcom-
mercially, but how to estimate these
futurecostsappropriately?

AccordingtoGarland(1998),the
market-basedmethod isdivided into
twoparts:MarketPriceComparabil-
ityandComparableRoyaltyRate.The
Market Price Comparison method
determinestheIPvaluebycomparing
the price of  similar IP transactions on 
themarket.Actually,thismethodisthe
mostobjectivemethod.However,itis
difficulttofindtransactionsforsimilar
IPproducts in themarket. Informa-
tion related to such transactions is 
very small and usually not open to the 
public.TheComparableRoyaltyRate
method specifies an IP value based
onthelicensevaluethatoccurs.This
methodprovidesamorefeasibleway
to identify an IP value.

Thelastoneisaneconomicbased
method.Thismethoddeterminesthe
value of  IP by plotting a business
plan from an IP that has the potential 
to generate profits. The values are
assumed and estimated by consider-
ing the value in the next few years.
In thismethod, there are twomain
components,whichareidentification,
separation,andquantificationof  the
cashflowsorroyaltyfeesattributable
totheIP;andthecapitalizationof the
futurecashflow(Garland,1998).

Robert Pitkethly (1997) said in
his paper that Russell and Parr share 
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the method of  valuation of  IPs in 
several types: Cost, Market and In-
come based methods, while Arthur
Andersen shares methods for IP 
valuationconsistingof Cost,Market
Value and Economic Value methods. 
PitkethlyclassifiesitinFigure2.The
categorizationinFigure2illustratesthe
sophistication of  IP methods.

Since2015,CSTPhasdetermined
valueof patentsusingcost-basedap-
proach as mentioned in LIPI’s policy 
(LIPI,2015),whilethismethodisonly
fitforintangibleassetvaluationasin
annualreportbutnotsuitableforde-
termining a proper license and royalty 
feeacceptedbybusinessentity(Aiman,
2014;Kratiger,2007).Therefore,dif-
ferent patent valuation approach is 

needed, which is the income-based
approach that can accurately calculate 
and predict future cash flow (Pinto,
Henry, Robinson & Stowe, 2010).
However,therearesomepartsinthe
existingincome-basedapproachvalu-
ation thatarenot suitable forCSTP.
Theexistingvaluationonly calculate
theamountof royaltyfeebutitcannot
countthelicensefee.ThisCSTPvalua-
tionneedstodeterminehowmuchare
the license fee and royalty fee. License 
feeisthefirstpaymentthatshouldbe
paidbythe licenseeaftersigningthe
licensecontract,whileroyaltyfeeisan
annualpaymentasabenefitshareto
thepatentowner. Inaddition,a reli-
ablevaluationmustbesupportedwith
businessanalysistobuildadetailand
strong foundation. 

Source:Pitkethly(1997)
Figure 2. Classificationof IPValuationMethod

RESEARCH METHODS

Thisstudyisanexploratoryresearch
infindingthefitvaluationforCSTP

patents, using a case of  organic com-
posite vertical garden patent valuation. 
The research used mixed methods,
combiningqualitativeandquantitative
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analysis to get a comprehensive result 
(Creswell,2003).Porter’sFiveForces
and PESTLE (Political, Economic,
Social,Technological,Legal,Environ-
mental factors)qualitativeanalysis is
beingusedtounderstandthebusiness
environment of  the patent. Data for 
thisanalysiswerecollectedfrominter-
net and other references. Porter’s Five 
Forcesisasimplemodelthatsuitable
to understand business nature and
barriertoentrythemarketfornewde-
velopedproducts/inventions(Porter,
1985).Therearefiveaspectsthathave
beenanalyzedinthismodel,whichare:
(1)supplierpower,(2)buyerpower,(3)
threat of  substitution, (4) threat of 
newentry,and(5)competitiverivalry
(Figure3).Thismodelhasbeenused
for early analysis in commercializing
invention at several institutions, such 
asIsisInnovationatOxfordUniver-
sity,UnitedKingdomandalsoatThe
University of  Queensland, Australia. 
Thisanalysiscanbedone ina short
timeandrequireslesseffortincollect-
ingdatabut the result is reliable for
preliminarybusinessanalysis.

PESTLE analysis is commonly
used for launching new service or
product in certain area or country, 
whichconsidersixfactors:(1)Political
factor,(2)Economicfactor,(3)Social
factor, (4) Technological factor, (5)
Legal factor, and (6)Environmental
factor (Kiesha Frue, 2017). PESTLE
analysis provides a framework to
investigate the external environment 
foranorganization/service/product.
Potential issues in each factor need to 
bedocumented.Then,eachfactor is
evaluated in order to identify the most 
likelyfactoraffectingtheorganization.
Theresultof PESTLEanalysisisalist
of keyexternal influencesthatcould
cause it totakeaction,eithertogain
from an opportunity that appears or 
to ensure that any threats are removed 
(Cadle, Paul & Turner, 2010). The
qualitativeanalysis isbeingusedasa
platform to determine royalty fee rate 
andsupporttheDiscountedCashFlow
(DCF) calculation. Royalty fee range 
is within 1-5% from sales (Aries &
Newton,1955).Althoughthereareno
exact rules to determine this, the range 
ishighlyacceptablebymanyindustries.

DCF is a mathematic calculation 
toshowtheworthof product/patent,
what can be generated in cash over
itslife.TheDCFmethod,sometimes
referred toas theNetPresentValue
(NPV)methodortheIncomemethod
(Razgaitis,2009).Thismethodcande-
termine today’s perceived value of  the 
futurenetcashinflowsenabledbythe
licensedtechnologybyquantifyingthe
businesssize,timeframe,andriskof 
allsuchfuturecashbenefitsandcosts.Source:Porter(1985)

Figure 3. Porter’s Five Forces Model
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In this study,NPV is considered as
themainresultof theDCF.TheNPV
formulacanbewrittenasfollows:
NPV = ∑ (B - C / (1 + i)        (1)
Where:
B=Benefit/Revenue
C= Cost 
i = interest 

TheNPV is used to calculate a
license fee of  Patent. Patent has poten-
tialeconomicvaluewithinitsprotec-
tiontime(futurevalue).Thefutureval-
uesof thePatentneedtobeassessed
toacquirepresentvalue,whichrequire
Net Present Value calculation. This
assessment holistically calculated the 
potentialvaluesof thePatentwithinits
life time, considering interest rate and 
businesscashflows.Thiscalculation
werecombinedwiththeruleof thumb
orknownas25percentrule.The25

percent rule is commonly used to de-
terminetheroyaltyfees(Goldscheider,
2011).Aruleof thumbsuggeststhata
licenseepaysaroyaltyrateequivalentto
25.0%to33.0%of itsEarningBefore
InterestandTax(EBIT)margin for the 
product that incorporates the intellec-
tualproperty(Gopalakrishnan,2015).
However,on4January2011,theUS
Federal Circuit put an end to this rule 
(Olson&Verkuil, 2011). The court
andmany industriesbelieve that this
rulemaketheroyaltyfeehigherthan
supposedtobeformanydisputecases.
In Indonesia, the result of  25 percent 
rule for royalty fee is also considered 
tobe toohighandunacceptable for
negotiation.Therefore, in this study,
theruleisbeingusedtocalculatethe
licensefee,notroyaltyfee.Overall,the
methodof thisstudycanbeillustrated
as in Figure 4.

Figure 4.ProposedMethodonCSTPPatentValuation

RESULTS AND DISCUSSION

Porter’s Five Forces Analysis 

a.SupplierPower
Main production materials for this 
organiccompositeboardarecoconut
fibreandPFadhesive.Coconutfiber
canbeeasily found inIndonesiabe-

cause this country has been known
as the largest coconut producer in the 
world,with3.88millionhectaresof 
coconut plantation area (Ministry of  
Industry,2009).Cocofiberproducers
aremostlylocatedinNorthSumatera,
Riau,andEastJava.
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Phenol Formaldehyde (PF) adhe-
sivehavebeenknownforitsusagein
plywoodindustry.Thisadhesiveiseas-
ilyfoundinIndonesia.Therearemore
than15bigsuppliersforPFAdhesive
inWestJava.Supplierpowerisnottoo
strong since there are many options of  
companies providing the adhesive and 
they cannot set the price too high. 

b.BuyerPower
Thepotentialconsumersof thisorgan-
iccompositeboardare:(1)Landscape
builders, (2)Greenbuildingcontrac-
tors, (3) Government institutions,
and(4)Individual.Withbroadtarget
market and limited big competitor
(sevencompanies),buyerhas limited
bargainingpower.Althoughthereare
noavailabledatafortheverticalgarden
demand, the trend of  using vertical 
garden in the city is increasing, it can 
beseeninseveralbuildinginJakarta.
Moreover, this organic composite ver-
ticalgardencanbesoldasaplanting
mediatotargetlandscapebuilderand
contractor(businesstobusiness/B2B)
or as a ready to install vertical garden 
totargetenduserorbuildingowner.

c.Threatof Substitution
Thethreatof substitutionfororganic
compositeverticalgardenishigh.The
inventioncanbesubstitutebygeotex-
tilepocketmethodof verticalgarden
productwhichpatentedintheUSon
March2012entitledVerticalGarden

Panel (United States PatentNo.US
8,141,294B2,2012).Thismethod is
alreadyusedbymostof verticalgarden
builder in Indonesia. The geotextile
material is also provided by several
companies,soitisnotdifficulttofind
the material.

d.Threatof NewEntry
Thethreatof newentryforthisbusi-
nessisquitelowbecauseitwillrequire
bigamountof capital,knowledgeand
manpowerinconstruction-landscaping
area.Afewsmallsizecompaniescan
enterthisbusiness.

e. Competitive Rivalry
Themarketcompetition isnot tight,
thereareonlysevencompanieswidely
known for their work in Indonesia,
whichare:Indoneta,GreenArtIndo-
nesia, SmartGarden Indonesia, PT.
GodongIjoAsri,PT.IndonesiaGreen
Wall, PT Istana Alam Dewi Tara,
andVerticalGardenAlas Ijo.These
companies’coveragearemostlyinJava
and Bali Island, so there is still a large 
marketinIndonesiathathasnotbeen
engaged. 

Porter’s Five Forces analysis for 
organic composite vertical garden can 
besummarizedasinFigure5.Overall,
there are four positive factors and one 
negativefactortothenewbusinessof 
organic composite vertical garden. 
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PESTLE Analysis 

a. Political Factor
Local government, such as DKI 
Jakartahas implementedgreenopen
spacepolicy (LawNo.26Year2007
ConcerningSpatialManagement).This
policy endorsing building owner to

have30%of greenopenspaceorpark
areas.From30%target,in2016gov-
ernmentcanonlyprovide14.94%or
9,896.8hectaresfromtotallandarea.
Ontheotherhand,buildingownerin
thebigcitytendstoutilizemostof the
building space to generate revenues
andneglectedthispolicy.Thus,vertical
gardencanbeasolutiontomaximize

Source:Porter(1985)

Figure 5.Porter’sFiveForcesAnalysisof OrganicCompositefor
VerticalGardeninThisPaper
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the green space inside or outside the 
buildingtoachievegovernmenttarget.
b.EconomicFactor
The economic factors for this busi-
ness include: material price, market
potencies, and selling price-competitor 
price. As mentioned in Porter’s Five 
Forcesanalysisabove,materialforthis
inventionisabundantandcheap(coco
fiberandPFadhesive).Thepricerange
forcocofiberisIDR3,000-5,700per
kilogram,dependingonlocation.Abig
amountof purchasingwillreducethe
price and transportation cost. PF adhe-
sivepricerangeisIDR28,000-37,000
perkilogram.

Apotentialmarketforverticalgar-
denbusinessisverybiginIndonesia.
TherearestillhighdemandinJavaand
BaliIsland,buttherearealsobigmar-
ketpotenciesinSumatera,Kalimantan,
Sulawesi andNusaTenggara Islands
which has not been entered by big
companies.CompanysuchasGodong
Ijoalreadyinstall8,000metersquareof 
verticalgardens(worthIDR16billion).
Thepricerangefortheirproductsand
servicesareIDR1.5-2million/meter
square,thereisstillhugerangeof price
tosqueezeinfornewbusiness.

The majority of  company in
Indonesia are SMEs. There are
57,895,721 SMEs and they provide
job for 114,144,082 workers (BPS
Indonesia,2016).Manyexpertsmen-
tioned that the SMEs are the engine 
forIndonesianeconomicgrowthand
socialwelfare.Theyalsocanwithstand
theeconomicandfinancialcrisisthat
iswhySMEscanstrengthencountry’s
economic foundation. Related to this, 

organic composite vertical garden 
should be designed to fit the SME
businesssizeandcapability.TheSMEs
withadequatecapital(>IDR2billion),
properknowledge,andmanpower in
landscapeconstructionwouldbefitfor
thisbusiness.

c. Social Factor
Indonesiaisknownforabigpopula-
tioncountrywithmorethan260mil-
lionpeople(Budaya-Demografi,2017)
andthepopulationgrowthof Indone-
siawas1.4%(BPS-Kependudukan,
2017).Thispromptedthedemandof 
landandhousingownership increas-
ingsignificantly.Inthebigcities,land
valueistoohightobeusedasagarden
thatiswhythenumberof greenspace
decreasedrapidly.Noteveryhousehold
canaffordtohavegarden,butif this
inventioncancreatealowpriceverti-
cal garden, it can have a great impact 
totheurbansocietyandreachwider
market.

d.TechnologicalFactor
This invention is different with the
existing vertical garden methods. 
Therearetwomaincompetitivevalues
of theproduct:(1)canbemasspro-
ducedwithmoreefficientcost,and(2)
produced from organic material that is 
notharmtheenvironmentandcanbe
mixedwithorganicwaste.Meanwhile,
theothershavetobetailormadeand
producedfromsyntheticmaterialfilled
with soil andotherorganicmaterial.
Therearesixstagesinorganiccompos-
iteboardforverticalgardenproduction
process,whichare:preparingcoconut
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fiber – mixing with adhesive – hot
pressprocess–assembling–packing.
This production process is already
validatedtobeeffectiveandefficient
in pilot scale at Research Centre for 
Biomaterial. 

Therearethreemethodsformak-
ingverticalgarden,whichare:simple
pot stacking, geotextile/glass wool/
rockwoolpocketmethod,andplastic
frame method. In Indonesia, geotextile 

Table 1.VerticalGardenComparison

Method Installation Portable/Static
Watering & 

Nutrition System
Price Maintenance

Pot stacking
complex wire and metal 
frame, stacked one by one 

Portable Manual Medium High

Geotextile pocket
Zincallum frame, bolted to 
wall, install and set timer 
for watering system

Static Automated High Low

Plastic frame module
Zincallum frame, bolted to 
wall, install and set timer 
for watering system

Portable Automated High Low

Organic composite VG
Zincallum frame, bolted to 
wall.

Portable Manual Low Medium

Source:Gopar(2015)

ingwillincreasemanpower,energyand
time cost.  

e. Legal Factor
Therearenostrict lawsenforcingor
related to the use of  vertical garden, 
the closest is the draft of  ministry 
regulation regarding green building.
Theissuesof greenbuildinghasbeen
continuouslyendorsedby theGreen
BuildingCouncil Indonesia (GCBI).
GCBImainconcernforgreenbuild-
ingcertificationarerelatedtoenergy
efficiency,waterefficiency,theuseof 
lessembodiedenergy(heat)material,

pocket is themost popularmethod
becauseitcanbeusedinalargesize
buildingandeasytomaintain.Table1
showsthecomparisonof thesethree
methods and the organic composite 
boardverticalgarden.

The organic composite vertical
gardenhaslackinginautomatedwater-
ing, nutrition, and drainage system. 
Thisdisadvantageiscrucialforapplica-
tioninbigsizebuilding.Manualwater-

andgreen spaceavailability.Theuse
of  vertical garden may slightly affect 
energyandwaterefficiencybutgreatly
increase the percentage of  the use of  
lessembodiedenergy(heat)material,
andgreenspaceavailability.

f. Environmental Factor
The high intensity of  air pollution
incitycangreatlycontributes to the
increasingnumberof diseaseorhealth
disorder.Thisiswhygreenspaceisim-
portanttotheresidence.Thetreesand
plantscantransformCO2andsome
otherpollutantsintoOxygen.Innear
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future, vertical garden is predicted to 
beacommonuseineveryskyscrapers
andpublicspaces.

PESTLE analysis for organic
compositeverticalgardencanbesum-
marized as inTable 2.Themajority

issuesof eachfactorinthisPESTLE
analysis were conducive to the new
product of  organic composite vertical 
garden, although there is an important 
disadvantage related to the technologi-
calfactor.Thedisadvantagesarelack

No Factor Issues Supportive/ 
Unsupportive + / _

A. Political Factor    

Local government policy Open Green Space Conducive +
     

B. Economic Factor    

1 The availability & Mate-
rial Price

Coco fiber Conducive +

PF Adhesive Conducive +

2 Market Potency

Domestic Market - Java & Bali Island
Conducive +

Domestic Market - Sumatera, Kalimantan, 
Sulawesi and Nusa Tenggara Island Conducive +

3 Product Price Products and Services range are still high Conducive +

4 Business Scale Fit to SME scale Conducive +
     

C. Social Factor    

Increasing population Higher land value, and decreasing amount of 
green areas

Conducive +

To produce low cost vertical garden Conducive +
     

D. Technological Factor    
1 Invention advantage Low cost and can be mass produce Conducive +

2 Invention disadvantage Lack of automated watering, nutrition & 
drainage system

Not conducive -

     

E. Legal Factor    

Green Building Certifica-
tion by GCBI

Energy efficiency Not conducive -

Water efficiency Not conducive -

The use of less embodied energy material Conducive +

Green space availability Conducive +
     

F. Environment Factor
To reduce air pollution effect to human 
health by providing more vertical garden Conducive +

Table 2.PESTLEAnalysisof OrganicCompositeforVerticalGardeninThisPaper
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of automatedwatering,nutritionand
drainage system.

The qualitative analysis can be
concludedthatthebusinessenviron-
ment is very conducive to the inven-
tion.Basedonthisfindings(condition
of businessenvironmentandrelated
issues),itshouldbeconvertedintoroy-
altyfeeratewithrange1-5%thathas

beenexplainedbefore.If conditionof 
businessenvironmentinPorter’sFive
Forceand related issues inPESTLE
analysiswerepositive,theroyaltyfee
shouldbehigher,andviceversa.The
conversionof qualitativeanalysisinto
royaltyfeerateisasstatedinTable3.
Withthemajorityconditionof busi-
ness environment and related issues 
for organic composite vertical garden 

5% Very High Porter’s 5 force  &  PESTLE analysis all factors (+)

4% High Porter’s 5 force  &  PESTLE analysis majority factors (+)

3% Medium Porter’s 5 force  &  PESTLE analysis factors balanced between (+) and (-)

2% Low Porter’s 5 force  &  PESTLE analysis majority factors (-)

1% Very Low Porter’s 5 force  &  PESTLE analysis all factors (-)

Source:Porter(1985)

Table 3. Royalty Fee Rate

arepositive/conducive,theroyaltyfee
canbesetat4%.

Discounted Cash Flow (DCF) 

TheDCFcalculation is essential for
incomebasedpatentvaluation(McIn-
tosh,1993).ByusingDCF,estimated
businessvalue(NPV)of organiccom-
positeboardforverticalgardenpatent
withinitsprotectionperiod(20years
from2016) canbecalculated.There
are several components of  DCF 
calculationnot showed in thispaper
to protect licensor’s and licensee’s 
interest.Thecomponentsinclude:(1)
investmentcalculation,(2)manpower
calculation, and (3) production cost
calculation. 

Totalinvestmentfor8machiner-
ies, utilities, shipping equipment,
pre-operation cost, rented land and 
building:IDR1.3billion.Inmanpower
aspect,thisbusinessrequiredminimum
of 10laborswithannualcostreaching
IDR208million. Inproductioncost
calculation, cost of  manufactured 
goods reached IDR73,600 for each
product, and the selling price estimated 
40%grossmarginisIDR123,000.

For further calculation, the DCF 
considerseveralfactors,suchas:
a) Thisproductionprocess require

12 machineries in 1 production 
lineand10labors.

b) The business is mainly to sell
organiccompositeboardasplant
media for vertical garden.
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c) The production capacity was
estimated in moderate number
(50boards/dayor12,000boards/
year). This business can cover
6,000 meter square of  vertical
garden demand each year. 

d) Payrolliscalculatedfor13months
in a year due to Idul Fitri incentive 
(one month salary).

e) Income tax for Small Medium 
Enterprise(SME)uptoIDR4.8
billion revenue is 1% (Govern-
ment Regulation No. 46 Year
2013).

f) Loan interest rate for business
entityisat15%.
As a result, there are four calcula-

tiontablesincluding:(1)Yearlyforecast

YEAR 0 1 2 3 4 ... 20

Capacity 50% 75% 100% 100% 100% 100%
Production Capacity 6,000                  9,000                  12,000                12,000                12,000                12,000                

Revenue
Sales 123,000             738,000,000     1,107,000,000  1,476,000,000  1,476,000,000  1,476,000,000  1,476,000,000  

738,000,000     1,107,000,000  1,476,000,000  1,476,000,000  1,476,000,000  1,476,000,000  

Production Cost (cont'd)
Material 140,520,000     210,780,000     281,040,000     281,040,000     281,040,000     281,040,000     
Util ity 86,520,000        129,780,000     173,040,000     173,040,000     173,040,000     173,040,000     
Labor 104,000,000     156,000,000     208,000,000     208,000,000     208,000,000     208,000,000     
Packaging 2,400,000          3,600,000          4,800,000          4,800,000          4,800,000          4,800,000          
Maintenance 4,540,800          6,811,200          9,081,600          9,081,600          9,081,600          9,081,600          

 Technical Supervision 6,500,000          9,750,000          13,000,000        13,000,000        13,000,000        13,000,000        
 Insurance 80,025,000        120,037,500     160,050,000     160,050,000     160,050,000     160,050,000     
 Laboratorium 4,800,000          7,200,000          9,600,000          9,600,000          9,600,000          9,600,000          
 Payroll  overhead 4,800,000          7,200,000          9,600,000          9,600,000          9,600,000          9,600,000          
Overhead 4,540,800          6,811,200          9,081,600          9,081,600          9,081,600          9,081,600          

438,646,600     657,969,900     877,293,200     877,293,200     877,293,200     877,293,200     

Business Cost
GSA 5.00% 36,900,000        55,350,000        73,800,000        73,800,000        73,800,000        73,800,000        Accum Royalty
Royalty 4.00% 29,520,000        44,280,000        59,040,000        59,040,000        59,040,000        59,040,000        1,136,520,000   
Transporting 5,000                  30,000,000        45,000,000        60,000,000        60,000,000        60,000,000        60,000,000        

96,420,000        144,630,000     192,840,000     192,840,000     192,840,000     192,840,000     

Depreciation
Machineries 10                        50,000,000        50,000,000        50,000,000        50,000,000        50,000,000        50,000,000        

50,000,000        50,000,000        50,000,000        50,000,000        50,000,000        50,000,000        

TOTAL COST 585,066,600     852,599,900     1,120,133,200  1,120,133,200  1,120,133,200  1,120,133,200  #REF!
############

EBIT 152,933,400     254,400,100     355,866,800     355,866,800     355,866,800     355,866,800     EBIT AVR
EBIT (%) 21                        23                        24                        24                        24                        24                        23.88                 %
25 Percent Rule of EBIT 5                          6                          6                          6                          6                          6                          5.97                   %
Other Cost
Interest rate on Investment Loan 60,018,750        56,017,500        52,016,250        48,015,000        44,013,750        -                      
Interest rate on Working Capital Loan -                      -                      -                      -                      -                      -                      

60,018,750        56,017,500        52,016,250        48,015,000        44,013,750        -                      

EBT 92,914,650        198,382,600     303,850,550     307,851,800     311,853,050     355,866,800     

Profit Sharing 10.0% 9,291,465          19,838,260        30,385,055        30,785,180        31,185,305        35,586,680        

Tax 1.0% 929,147             1,983,826          3,038,506          3,078,518          3,118,531          3,558,668          

Net Profit 82,694,039   176,560,514 270,426,990 273,988,102 277,549,215 316,721,452 

TOTAL BUSINESS COST

TOTAL REVENUE

TOTAL OTHER COST

TOTAL PRODUCTION COST

TOTAL DEPRECIATION

Table 4.YearlyForecastIncomeStatementof OrganicCompositeforVerticalGar-
deninThisPaper
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income statement, (2)Cashflow, (3)
DCF calculation, and (4) Resume.

In yearly forecast, income state-
ment showed that after three years
running, business condition will be
stableingeneratingandannualprofit

isaboveIDR270million.Inthiscal-
culation, the average ratio of  Earning 
Before Interest and Tax (EBIT) to
revenueis23.88%.Whiletheresultof 
25%ruleof averageEBITis5.97%,
thispercentagewillbeusedinlicense
fee calculation later. Furthermore, the 

YEAR 0 1 2 3 4 ... 20

Capacity 50% 75% 100% 100% 100% 100%
Production capacity 6,000                              9,000                              12,000                           12,000                           12,000                           12,000                                       
Revenue
Sales 123,000  738,000,000             1,107,000,000         1,476,000,000         1,476,000,000         1,476,000,000         1,476,000,000                     

738,000,000             1,107,000,000         1,476,000,000         1,476,000,000         1,476,000,000         1,476,000,000                     
Production Cost
Material 140,520,000             210,780,000             281,040,000             281,040,000             281,040,000             281,040,000                          
Utility 86,520,000                129,780,000             173,040,000             173,040,000             173,040,000             173,040,000                          
Labor 104,000,000             156,000,000             208,000,000             208,000,000             208,000,000             208,000,000                          
Packaging 2,400,000                   3,600,000                   4,800,000                   4,800,000                   4,800,000                   4,800,000                                
Maintenance 4,540,800                   6,811,200                   9,081,600                   9,081,600                   9,081,600                   9,081,600                                

 Technical Supervision 6,500,000                   9,750,000                   13,000,000                13,000,000                13,000,000                13,000,000                             
 Insurance 80,025,000                120,037,500             160,050,000             160,050,000             160,050,000             160,050,000                          
 Laboratorium 4,800,000                   7,200,000                   9,600,000                   9,600,000                   9,600,000                   9,600,000                                
 Payroll overhead 4,800,000                   7,200,000                   9,600,000                   9,600,000                   9,600,000                   9,600,000                                
Overhead 4,540,800                   6,811,200                   9,081,600                   9,081,600                   9,081,600                   9,081,600                                

438,646,600             657,969,900             877,293,200             877,293,200             877,293,200             877,293,200                          
Business Cost
GSA 5.00% 36,900,000                55,350,000                73,800,000                73,800,000                73,800,000                73,800,000                             
Royalty 4.00% 29,520,000                44,280,000                59,040,000                59,040,000                59,040,000                59,040,000                             
Shipping 5,000        30,000,000                45,000,000                60,000,000                60,000,000                60,000,000                60,000,000                             

96,420,000                144,630,000             192,840,000             192,840,000             192,840,000             192,840,000                          
TOTAL COST 535,066,600             802,599,900             1,070,133,200         1,070,133,200         1,070,133,200         1,070,133,200                     
Other Cost
Interest
Investment Loan Installment 15               44,458,333                44,458,333                44,458,333                44,458,333                44,458,333                
Investment Loan Interest 9% 60,018,750                56,017,500                52,016,250                48,015,000                44,013,750                

 Working Capital Loan Installment -              -                                    
 Working Capital Loan Interest 0% -                                    
Profit Sharing 9,291,465                   19,838,260                30,385,055                30,785,180                31,185,305                35,586,680                             

113,768,548             120,314,093             126,859,638             123,258,513             119,657,388             35,586,680                             
Tax 7,380,000                   11,070,000                14,760,000                14,760,000                14,760,000                14,760,000                             

728,860,148             1,042,951,493         1,357,042,838         1,353,441,713         1,349,840,588         1,265,769,880                     
Surplus / Deficit 9,139,852                   64,048,507                118,957,162             122,558,287             126,159,412             210,230,120                          
Capital & Loan
Main Investment 1,333,750,000  
Investment Cost 50% 666,875,000      
Investment Loan 50% 666,875,000      
Working Capital 2                  144,382,200.00      -                                    -                                    -                                    -                                    -                                                
Total Capital & Loan 1,333,750,000  144,382,200             622,416,667             -                                    -                                    -                                    -                                                

Net Cashflow 1,342,889,852  2,029,355,025  2,148,312,187  2,270,870,473  2,397,029,885  5,069,887,102          

TOTAL REVENUE

TOTAL PRODUCTION COST

TOTAL BUSINESS COST 

TOTAL OTHER COST

TOTAL COST

Table 5.CashFlowof OrganicCompositeforVerticalGardeninThisPaper
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total of  estimated royalty fee (4%)
fromsalesrevenuewithin20yearsis
IDR1.1billion.

Table5 illustrates theprojection
of futurecashflowtwentyyearsahead.

Itshowsthatthebusinessisprofitable
enough, it remain surplus even in the 
firstyear,nottoobigbutitisadequate
fortheSME’sbusinessscale.Asseen

YEAR 0 1 2 3 4 ... 20

Sales  on revenue -                       738,000,000        1,107,000,000     1,476,000,000     1,476,000,000     1,476,000,000     1,476,000,000     

Investment Capi ta l (1,333,750,000)    
Working Capita l (144,382,200)       

Total Capital (1,333,750,000)    (144,382,200)       -                       -                       -                       -                       -                       

Costs
- Production Cost -                       438,646,600        657,969,900        877,293,200        877,293,200        877,293,200        877,293,200        
- Bus iness  Cost -                       96,420,000          144,630,000        192,840,000        192,840,000        192,840,000        192,840,000        
- Financia l  Cost -                       113,768,548        120,314,093        126,859,638        123,258,513        119,657,388        35,586,680          

Total Cost 648,835,148        922,913,993        1,196,992,838     1,193,391,713     1,189,790,588     1,105,719,880     

Net Cashflow (1,333,750,000)    (55,217,348)         184,086,007        279,007,162        282,608,287        286,209,412        370,280,120        
Net Cashflow Accumulated (1,333,750,000)    (1,388,967,348)    (1,204,881,342)    (925,874,180)       (643,265,893)       (357,056,482)       4,716,550,735     
IRR 17.00%
NPV 8% 1,229,876,073

Table 6.DiscountedCashFlowof OrganicCompositeforVerticalGardeninThis
Paper

inTable 5, the surplus continues to
rise.Thiscalculationwillbecontinued
withDCFcalculation.

Table6showstheprojectionof 
futurecostandbenefitwithintwenty
years.InordertogettheNPV,thecost
andbenefitwascalculatedasnetcash
flow accumulated (IDR 4.7 billion)
thenmultipliedwiththehighestinter-
est rate for investment in a regulated 
financial instrument (bank deposit,
ORI,Sukuk,etc.)whichwas8%.Asa
result,theNPVfororganiccomposite
vertical garden business is IDR 1.2
billion.

Table 7 shows allDCF features
commonlyusedforbusinessfeasibility
studyorinvestorinformationkit.The

advantage of  valuation using DCF 
is thatwecanhaveacomprehensive
perspective related to the business,
not just for the product or technology. 
Overall,thisbusinessisquiteattractive,
althoughitwilltakealmost4yearsto
reachPayBackPeriod(PBP).

Patent Value

Total patent value for organic
composite vertical garden consists of  
license fee and the projection of  accu-
mulatedroyaltyfeewithintwentyyears.
Theconceptof licensefeecalculation
inthisstudyishowmuchmoneythat
licensorcangetfromlicenseebyutilis-
ing licensor’s patent, as a proper share 
from business value within patent’s
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lifetime.TheNPVresultintheDCF
calculation represent business value
withinpatentlifetime,andtheresultof 
rule of  25 percent represent a proper 
share for the licensor. As a result, the 
licensefeecalculation:(25%xEBIT)x
NPV=5.97%xIDR1.2billion=IDR
106.4 billion. Rounding number of 
LicenseFeevalue=IDR106.4million.
Theestimatedaccumulationof Royalty
fee(4%of Sales)withintwentyyears

is:IDR1.14billion.Thetotalof pat-
entvalueisaboutIDR1.2billion(IDR
106.4millionplusIDR1.14billion).

This result was discussed with
the group of  inventors of  organic 
composite of  vertical garden from 
Research Centre for Biomaterial and 
technology transfer team from Centre 
forInnovation-CSTP,andthiscalcula-

Table 7.DiscountedCashFlowCalculationResumeof OrganicCompositeforVer-
ticalGardeninThisPaper

INVESTMENTS LABOR
Machineries 500,000,000Rp      Labor 10 man
Utility 60,000,000Rp        Monthly cost 16,000,000Rp              
Shipping equipment 143,000,000Rp      Annual cost 208,000,000Rp            
Land and Building 460,000,000Rp      
Pre-ops cost 170,750,000Rp      

1,333,750,000Rp  

MONTHLY PRODUCTION COST PRODUCTION CAPACITY
Material 23,420,000Rp        
Utility 14,420,000Rp        
Labor 16,000,000Rp        daily 50 board/day
Packing 900,000Rp              monthly 1000 board/month
Maintc., As., Lab, o.head, dll 756,800Rp              yearly 12000 board/year

55,496,800Rp        

BREAK EVEN POINT ANALYSIS REVENUE
BEP 1.09 Production Price 72,191.10Rp                /board
ROI 9% Selling Price 123,000.00Rp              /board

Revenues 123,000,000Rp            /month

PAY BACK PERIOD IRR & NPV
Total Capital Investment 1,333,750,000Rp  IRR 17.00%
PBP 44.97                        month NPV 1,229,876,073Rp        

LICENSE FEE 106,384,280.34Rp      
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tionwaswellaccepted.Afterwards,the
calculationwillbeusedinanegotiation
meetingwiththepotentiallicensee.
CONCLUSION
Fromthequalitativeanalysis,mostof 
the components in Porter’s Five Force 
andPESTLEanalysisarepositive.This
describesthat theconditionof busi-
ness environment related to organic 
composite vertical garden patent is 
conducive to operate. Furthermore, the 
resultof quantitativeanalysiscalculated
the total of  patent value of  IDR 1 
billion.This isacquiredfromadding
license fee and the accumulation of  
royalty fees within 20 years (patent
protection period). License fee was
calculated using rules of  25 percent 
fromEBITpercentage compared to
revenue,andmultipliedwithNPV,and
theresultisIDR106.4million.Theac-
cumulation of  the expected royalty fees 
(4%)within20yearswillbeIDR1.14
billion.Thisresultwaswellacceptedby
the inventors and technology transfer 
team. 

In this practical use, this method 
is a very strong and comprehensive 
toolfornegotiatingwithinvestors.It
alsogivesoverviewof businessenvi-
ronment and important issues related 
to thebusiness.Moreover, theDCF
calculationcanproducereliableresult
of thebusinessvalueasaplatformin
acquiringpatent’svalue.Thismethod
isidealforCSTPorothergovernment
technology intermediaries because
it only needs small effort, cost, and 
manpower.Anotheradvantageof us-
ingincomebasedvaluationapproach
is that the investor can have a clear 

perspectiveregardingrequiredinvest-
mentandfeasibilityof thebusiness.
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