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Abstract

The paper presents a method of simplified evalndiased on the concept of
the threshold (minimum) value of economic effedts, the value covering
capitalised project expenditures constituting tlasi$ for estimating the rate of
economic efficiency for different variants of R&Dqgject implementation. The
usefulness of the proposed method was assessedthisiexample of a research
unit conducting advanced research and developmemtity in the area of
technical solutions and their deployment in theldfiof electro-technical
equipment and systems. The proposed method ofsasgdise economic potential
can be used for the preliminary assessment of thggb in the phase of the
preparation of the project concept, when the rebeanit seeks to select project
variants, as well as in the subsequent phase® girtject implementation (at the
designated checkpoints of the R&D project), whenrésearch unit is focused on
effectively managing the research process, making tlecision on the
continuation or termination of research activity.

Introduction

Research and development (R&D) projects are cheraet, in contrast to
typical investment projects, by high uncertainty tarms of achieving the
intended scientific and technical as well as ecdoand market results. They
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also require incurring significant material expead?; hence, good management
of their implementation is important [10]. In thdtial stages of work on R&D
projects, capital expenditures may be limited. Hasveas the work progresses
to the subsequent phases, expenditures grow sigmily, reaching the highest
value at the level of industrial deployment. Irése that all the phases of R&D
project should be carried out in the framework airgyle entity with a uniform
ownership structure. Even in the early stages efpifvject, there is sometimes
aneed for technology transfer between entitiesis Ttransfer can be
accomplished in different ways, but each requioes $maller or larger extent an
estimate of the value of the project at the stagevhich the transfer is made
[16].

The literature presents numerous interesting cdecep R&D project
management (e.g., concepts of selection of innawatieas, a staged process of
evaluating R&D projects), as well as methods folasueing and assessing the
commercial potential of R&D projects. The most gdapumethods of project
evaluation include traditional financial and ecoimrechniques based on the
calculation of basic economic and financial paransedf projects, in particular,
the ratio of economic outputs to inputs (e.g., tise of discounted cash flow
calculation, which is also applied in the more digped analyses conducted by
means of the decision tree method) [see: 1, 2, $8922]. These methods are
usually complicated and expensive and simultangdusidened with the high
risk of errors in terms of the accuracy of foresashey require numerous market,
technical, and legal analyses; therefore, theyuaesl primarily in the “in-depth
evaluation” of the economic potential of R&D prdgor innovative solutions.

The aim of the paper is to present a method of Igieg evaluation of the
economic potential of R&D projects that can be uded the preliminary
assessment of the project, even in the zero phslen the research unit
(primarily research institutes) seeks to selecfeptovariants and effectively
manage the research process at the designatedpoiskof the R&D project.
This method concerns the concept of the threshalldevof economic effects, i.e.
the value covering capitalised project expendituresstituting the basis for
estimating the rate of economic efficiency for eliint variants of R&D project
implementation. The lower the rate of economic @ffdased on their threshold
value, the more effective is a given R&D project.

In the further section of the paper, an attemphasie to verify the proposed
method based on the example of a research unitictng advanced research and
development in the area of technical solutionstaredt deployment in the field of
electro-technical equipment and systems. The R&®jept evaluation is always
based on the assessment of their commercial paiteitiis potential can be
estimated using a variety of analytical and syithiedicators. The assessment,
however, must result in the evaluation of the valiihis potential.



2-2016 PROBLEMY EKSPLOATACJI — MAINTENANCE PROBLEMS 31

1. Methodology of simplified evaluation of the eazomic potential of R&D
projects

Research institutions and companies focused oreffi@ent management
of R&D projects concentrate on searching for prigjegith a high technical,
market, and economic potential [11, 23]. The ppatissue in this area is the
generation and assessment of a significant nunfoieleas/concepts in order to
select in the evaluation process only the mostetitre projects. One of the
main issues is the efficient elimination of unattiee projects that do not
suggest desirable results for the institution immating the project. This
process is problematic, because there is an inhemradiction. On the one
hand, the implementation of ineffective ideas takes®e and money. On the
other hand, a detailed analysis of the projectiss axpensive and absorbing
(expert opinions, market research, etc.) [4].

The stage-gate assessment model (including stagk%stage gates”) used
in management of innovative projects can be seenbasis of the methodology
to evaluate the commercial potential of R&D pragecthe essence of this
approach is based on conducting only a generaktimie of ideas at the
beginning of the project, then as the work progresevaluation criteria become
increasingly detailed. Gradually, unattractive pot$¢ are “sifted out” and only
the ones fit to be put onto the market in one weyamother are left. Every
subsequent phase of the project costs increasinghg than the previous one,
which means that the assessment process assumgiowiag commitment of
time and resources, depending on the completiomsséssment of subsequent
phases in terms of the conformity of the idea wlith strategy and objectives of
the project and in terms of whether the idea meetsin technical, market, and
financial criteria, and whether it can be testedt®production can be initiated
[5, 15, 16].

The project phases are determined from the poinieat of research and
technique. Stage-gates are checkpoints for a pltiphase of the project
designated to assess the end results of a givese @rad take the decision on
whether to continue work on the project. The erslilteof each phase of R&D
project includes specific outcomes. These are quacand ideas of varying
degrees of detail and documentation — componendotgpes, trials, and final
versions. The evaluation of the commercial potémfaR&D projects can be
carried out before the commencement of the researdhafter each phase of the
R&D process, i.e. the concept phase, the R&D ph#se,prototyping and
verification phase, as well as the deployment phase

The use of the stage-gate approach, instead ofrdd@ional approach, is
particularly advisable in the early stages of depielg new technologies, which —
due to their technical and market novelty and aegdly low degree of
deployment maturity — are identified as high-rislages [13].
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The diagram of the process of in-depth assessmertheo economic
potential of R&D project is shown in Figure 1. ticludes stages of R&D and
deployment activities. The resulting economic dfeaf the application of new
solutions can be divided into internal and marketo

Probability
of economic success PVEEE
Probability Effects (EE)
of technical succe Yes h _market
- internal
Deploymen Pes PVIEE
Yes Ny
OEE—| R&D No
Pts
FVNreD
No Economic failure
Technical failure
where

OEE — estimated economic value of the projedtatitne of commercialisation
FVNR&D - capitalised R&D expenditures at the timeofmmercialisation
Nd — deployment expenditures
EE — total sum of economic effects
PVEEZ — discounted at the time of commercialisatioet value of market

economic effects of the project
PVEEW — discounted at the time of commercialisatiogt value of internal

economic effects of the project
Fig. 1. The process of in-depth assessment ofatiecgnic potential of R&D project

Source: The authors.

The starting point for the evaluation of R&D prdgedn the subsequent
phases of their implementation is the ability tsess the probability of the
deployment of the new solution obtained (techrscaicess of R&D activities). If
such opportunities exist, it is reasonable to nake-depth economic assessment
involving the identification of quantifiable econmmeffects of the commercial
application of innovative solutions using categeiseich as revenues and profits,
costs and expenditures, efficiency and productityality and reliability, price,
etc.

Regardless of the phase in which the assessmeantried out, it always takes
into account the level of capitalised expenditufising into consideration
changes in value over time) needed to carry out sifesequent phases of
implementation and the level of deployment expeme#. Deviations from the
assumptions in the area of the volume and struadfirexpenditures for the
subsequent phases affect economic effects of thegbrand the valuation of
results of deviations is an important element émahsessment.

The procedure for evaluating R&D projects may ideua preliminary
assessment (general) and a detailed (in-depthpsesat. The preliminary
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assessment may be carried out for the zero phasebéfore deciding on the
implementation of a given R&D project) and for thebsequent phases (i.e.
the concept phase, the R&D phase, the prototypimty\eerification phases).
Although the in-depth evaluation can be performed éach phase, it is
advisable to carry it out in the later phases @f pinoject, particularly in the
phase of deployment and commercialisation, in otdedetermine the real
possibility of implementing the solution throughdatailed analysis of the
factors affecting economic success.

Using one of the most popular methods of assedbiageffectiveness of
projects, it can be assumed that the estimatedatorvalue of the R&D project
is equal to the difference between the sum of diswal at the time of
commercialisation values of economic effects of ®R&D project, (i.e. the
discounted net value of external economic effedtshe project and/or the
discounted net value of internal economic effe€th® project) and the sum of the
capitalised at the time of commercialisation exjenes incurred on the R&D
and deployment phases, as indicated in the foligwin

OEE = (PVEEZ + PVEEW) — (FVRko + No).

The R&D project is economically viable, if OEE>0.

R&D expenditures include expenditures on subsegplemses and activities
of project implementation and should be assessed as interest rate as a basis
for estimating the price of purchase of innovatatutions by the commercial
user. For social projects, a minimum interest Katg., 4%) can be assumed,;
however, for business projects, this rate shoulditiathally include a risk
premium. R&D expenditures have phase-specific stadglin the course of the
project (defined in the zero phase), and the adiceréo these standards should
be evaluated in terms of economic effects.

Deployment expenditures include overall expendgudoe the commercial
application of the solution; hence, they encompassonly the expenditures
on commercialising the products of the projectginal expenditures), but also
on their economic application (external expendgirén the analysis, they are
set at the minimum level necessary for the techniocglementation of
production under normal industrial conditions orden the guidance of
industry innovators/ inventors, in the case of watove solutions — the
estimate is conducted by experts. Showing deployragpenditures in terms
of economic effects serves to point research digs/towards solutions that
lower their necessary level and consequently irsaethe probability of
commercialisation of research results.

R&D expenditures and deployment expenditures campriinitial
expenditures on an innovative solution and canigeoa basis for estimating the
threshold effects ensuring the return on investment
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In the assessment of the commercial potential oDR#ojects, when there
is the possibility to reliably estimate economicfeefs, the project is
economically viable, if the total sum of discountmbnomic effects is not lower
than the sum of capitalised initial expendituresinaicated in the following:

(PVEEZ + PVEEW)> (FVNgeo + No).

Only above this value (FVRp + Ngy) is economic value added for the use
of R&D results by an investor.

The earlier the time of the assessment of econasffiects, the more
difficult it is to reliably assess the market amghhcial parameters required to
make this evaluation. Nowadays, however, there igr@awing need for
conducting such evaluations even in the zero phalsen a research unit seeks
to select variants of research projects to impldraed effectively manage the
research process implementing many projects simediasly, with limited
resources and without the possibility of reliablstimmation of economic
effects.

The proposed methodology presented below of thepiied evaluation”
of the commercial potential is based on the conagpthreshold effects
understood as the quotient of the capitalised valtieR&D expenditures
(through their capitalisation at the time of comanmgisation of research
products) increased by estimated internal deploymexpenditures by the
product of the probability of technical and economiiccess. This leads to the
determination of minimum economic effects that widbver not only
expenditures, but also offset the risks of contiguiesearch at a given level of
risk. The estimated threshold effects are not gtemated value in the market
sense, although their amount may be compared tectide of achievable effects.
However, they may serve as a “point of referenoethie subsequent phases of
the research process by setting the upper threstildhe course of the
subsequent phases, the level of threshold effacisid decrease. Therefore, it is
a measure that allows one to “estimate” techniodl @conomic risk associated
with the project in terms of economic effects.

The technical success of R&D projects means adhiethie set technical
and organisational parameters (i.e. deployment mtgtuwhile the economic
success means achieving its set market and econpanameters (e.g., in
terms of market share, profit growth rate or reguctn the cost of income
growth, etc.). The probability of technical and eomic success of R&D
projects can be assessed by an expert method usinggxample, scoring
techniques of risk measurement, which includesntie¢hod for assessing the
deployment (implementation) maturity of innovatitezhnical projects (AID)
[see: 12, 14]. The estimation of the probabilityembonomic success of R&D
projects is carried out with the use of the scommgthod, taking into account
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the following parameters [17]: (i) the area of ewmic benefits (the so-called
“benefit tree”), (ii) the scale of the potential rket, (iii) the scale of potential
buyers, (iv) the scale of actual orders (the “btgtorder” research project).

An expert method should be used to assess the igewfhindividual
parameters (generally uniform throughout the daoratiof the project,
differentiated for variants and projects) and thenber of points “awarded” in
the given phase of the project. The probabilityesbnomic success is the
weighted average of the share of the points awafoled given parameter in
a particular phase in the number of points aridimgn the weights of the
parameters and the weights adopted for the diffqrarameters.

The proposed method provides a simplified assessrmEéreconomic
effects that consists in replacing forecasts afireieconomic benefits (revenue
increase, cost reduction) and external expenditwesdeployment with
subjective, experts' assessments of the probalofitechnical and economic
success of the project implementation in the speddentified areas of risk.
Deployment expenditures are limited to internal engtitures incurred by the
research unit in the phase of commercialisatioprofiucts of R&D project.

By applying the concept of future value in estimgtR&D expenditures,
the threshold value of economic effects, coverimgstcapitalised initial costs
of the research project, decreases along with shiorg the time period
between the moment of incurring expenditures anc ttime of
commercialisation of research results, which allotie inclusion of the
duration of the research process into the critefiproject evaluation using the
efficiency ratio of research activities calculatesi the quotient of the sum of
capitalised expenditures and the sum of nomina¢edjures.

For the assessment of R&D projects, two measutaetedeto the concept of
threshold effects may be used: an absolute meéharéuture threshold value of
economic effects — FTEE) and a relative measure @htimated rate of
economic efficiency — EER). The use of absolute suea in the zero phase
allows the comparison of the economic efficiencyinafividual variants of the
implementation of the given R&D project as wellthe monitoring of changes
in the assessment of effectiveness in the subsegbeses of the project, since
the reduction in the value of these indicators he subsequent phases of
implementation of the project justifies its positigvaluation. This measure also
allows one to select the projects to be implemertgdhe research unit at
a given level of total expenditures that the uaih ¢inance. The use of relative
measure allows one to select the project with thhdst economic potential out
of a group of projects with different levels of R&Expenditures and internal
deployment expenditures. Out of two or more prgjettte project for which the
estimated rate of economic effects is lower is nedfective.
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The method of calculating both measures for thal fotoject expenditures
(research and deployment) is presented below:

FPEE = (Fsz&D + I:Vpk + Nd)/(pst* psg
where
FPEE — future threshold value of economic effdets the time of
commercialisation of the project),
FPEEsp — future value (at the time of commercialisatidrihe project)
of R&D expenditures,
FVP — future (at the time of commercialisation) vabfeevenues from
commercialisation of research products createdha thases of the
R&D project implementation
Ng — nominal value of internal deployment expendgure
pis — probability of technical success of the project,
Pes— probability of economic success of the project.

Whereas, the rate of economic efficiency (SPEB}i®llows:

SPEE = (FPEE —p — Ny)/(Nrep + No)

where
FPEE - future threshold value of economic effdetls the time of
commercialisation of the project),
Nrep — NOmMinal value of R&D expenditures.

Both discussed measures of evaluating the comnhgrotantial of R&D
projects allow the effective management of an imtiee project at the
designated project checkpoints.

2. Simplified evaluation of the economic potentiabf selected R&D projects

The simplified evaluation of the commercial potahtf R&D projects can
be carried out by various entities, such as rebkeanmstitutes, institutions
distributing public funds, universities, or busises with innovative capital,
which can independently implement the researchga®or any part thereof in
cooperation with other units. The assessment maysetil in the zero phase for
the selection of projects for implementation witHirited research (human,
technical or financial) potential or in the variopbases of the project to
determine the progress of the work and select €sdrerojects that are not
promising in terms of their effective commerciatien.

The application of the simplified assessment of cbexmercial potential
of two R&D projects for the zero phase is showrohelbased on the example
of an R&D unit in order to decide on the inclusiohone of these projects in
the project portfolio when applying for public funtbr their implementation.
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Project A is related to the development of an iratiwe product for civil
aviation, based on 3-D components, the total ptojxpenditures were
estimated for the period of 4 years at 15 millRloN (including one year of
deployment activities). The share of the R&D unipsvate funds in the
financing of the project should be 15%. Althoughe tidistribution of
expenditures in time differs, the financing struetpublic funds vs. private
funds) is constant throughout the project. The eha$ research concept
preparation (6 months) and the commercialisaticaspi{6 months) are financed
entirely by the research unit's funds. The peribithe preparation of the concept
of research activities was six months.

Project B is related to R&D activities associateithwhe development of
a technology and initiating the production of indival medical implants. The
involvement of a manufacturing company is plannedrd) the implementation
of the project. Its participation is to be connedctaith designing and
constructing a production line for the manufactafemplants used in surgery
on the skull and with conducting experimental stadin selected implants. The
total expenditures for the project are estimated.@Gtmillion PLN, and the
deployment expenditures are estimated at appréxmilion PLN. The duration
of the project is planned for 2 years, and theqaeof deployment is estimated at
12 months. The share of the R&D unit's and the rznturing company's
private funds in the financing of the project shibdle 25% of the total
expenditures, and the remaining funds would besdais the form of public
assistance in the framework of competition orgahtsethe National Centre for
Research and Development. Although the distribuabrexpenditures in time
differs, the financing structure (public funds vwivate funds) is constant
throughout the project. The period of the preparatf the concept of research
activities was six months.

The human, technical, and financial potential & B&D unit allows it to
participate in only one project, which is assodatéth the need for the project
selection. Therefore, the analysis had to be cdedua the zero phase of both
projects.

The preliminary calculation of expenditures on tmplementation of the
prepared projects is as follows:

1) Both projects will be implemented in four R&Dagses:

a) The concept preparation phase,

b) The basic research phase,

c) The research and development phase, and
d) The prototype and deployment testing phase.

2) The next part of the project implementationhis phase of deployment
(commercialisation) of the research results obthinéncluding
deployment activities related to the testing areldamonstration of the
way the products work, as well as to the searchnfarket applications
of technologies developed.
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The basic assumptions of project A are as follows:

1) Total expenditures on the project implementati6f®00 thousand PLN,
of which:

a) on R&D activities 12,000 thousand PLN,
b) on deployment activities related to commersalon 3,000
thousand PLN.

2) The expenditures will be financed from both peiEind private funds
(the R&D unit's funds):

a) The conceptual work is 100% financed by the R&I¥'s own funds,

b) R&D activities are 85% financed by public funalsd 25% by the
R&D unit's own funds, and

c) Commercialisation of the research is 100% foeahby the R&D
unit's own funds.

3) The probability of technical success of the gcowas evaluated by the
expert research method at the level of 0.8 andettonomic success at
the level of 0.9.

4) On the basis of the preliminary assessmenteo€timmercial potential of
the project, the main risk factors of the projetipiementation were
estimated, divided into technical factors (relate&&D and deployment)
and economic factors (related to economic, prodoctand market
parameters), which allowed estimating the cost agital in terms of
different sources of financing for the projecttsdifferent phases.

5) The risk factors related to the implementatidnthe project and its
commercialisation were included in the cost of gévcapital and the
social cost of public capital was assumed at thedd level — the rate of
return on the lowest risk investment, i.e. withthe project risk premium
— currently, for example, bonds at 4%. For theiestriperiods, the risk
rates typical of the highest risk projects, fron¥dl® 7%, were assumed.
The value of deployment expenditures was estimfatethe time of the
planned commercialisation of the project (the einrkoo period).

6) In order to estimate the future value of theidatbrs, it was assumed
that the expenditures on the various phases ofresearch will be
incurred “in advance”, and expenditures on its dgplent incurred “in
arrears”. Thus, the time for incurring the firsperditures and the time
for incurring the expenditures on commercialisatioh the project
divides the implementation of the project into fiseriods.

7) The value of internal deployment expenditures wstimated at 3,000
thousand PLN for the time of the planned commesztbn of the
project (the end of zero period).

In the light of the above-presented assumptiores,ettonomic potential of
project A can be evaluated (see: Table 1). Thetalgg®d value of expenditures
on research project A excluding deployment expenest is 13,477 thousand
PLN, at the nominal value of expenditures at thvellef 12,000 thousand PLN,
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and the total capitalised value of expenditurekiding deployment expenditures
is 16,477 thousand PLN, at the nominal value ofeexfiures at the level of

15,000 thousand PLN. Assuming that the probalilitiechnical success amounts
to 0.8 and of the economic success to 0.9, thelibté value of economic effects
of the project ensuring the return on investmeasifollows:

— For the return on private expenditures 8,5874¢hod PLN,

— For the return on total expenditures 22,885 thnd$PLN.

The estimated rate of economic efficiency is respely:

— For the return on private expenditures 0.5793,

— For the return on total expenditures 0.5256.

The basic assumptions of project B are as follows:

1) Total expenditures on the project implementafi6f000 thousand PLN,
of which:

a) on R&D activities 7,500 thousand PLN
b) on deployment activities related to commersaion 2,500  thousand
PLN

2) The expenditures will be financed by both publid private funds (the
R&D unit's funds and the funds of the deploying pamy):

a) The conceptual work is 100% financed by the R&I¥'s own funds.

b) R&D activities are 85% financed by public funalsd 25% by the
R&D unit's own funds.

c) Commercialisation of the research is 100% foegh by the
deploying company's own funds.

3) The probability of the technical success of phgject was evaluated by
the expert research method at the level of 0.8 @nthe economic
success at the level of 0.9 — similarly to propect

4) On the basis of preliminary assessment of threngercial potential of
the project, the main risk factors of the proje@revestimated, divided
into technical and economic ones, which alloweihedtng the cost of
capital for the different sources of funding foetproject in its various
phases.

5) The risk factors associated with the deploynwnthe project and its
commercialisation are included in the cost of peavaapital and the
social cost of public capital assumed as in project

6) The assumptions for estimating future valuesewadopted as in
project A.

7) The value of deployment expenditures was estichat 2,500 thousand
PLN for the time of the planned commercialisatidrtle project (the
end of zero period).

In the light of the above-presented assumptioresctimmercial potential of
project B can be evaluated (see: Table 2). Thealegad value of expenditures
on research project B is 8,122 thousand PLN, at rtbeninal value of
expenditures at the level of 7,500 thousand PLMN,tae total capitalised value



40 PROBLEMY EKSPLOATACJI — MAINTENANCE PROBLEMS 2-2016

of expenditures including deployment expendituse0,622 thousand PLN, at
the nominal value of expenditures at the level 6f000 thousand PLN.
Assuming that the probability of technical succasmounts to 0.8 and of the
economic success to 0.9, the threshold value aieom effects of the project
ensuring the return on investment is as follows:

— For the return on private expenditures 6,823¢hod PLN,

— For the return on total expenditures 14,753 thod$PLN.

The estimated rate of economic efficiency is respely:

— For the return on private expenditures 0.4833,

— For the return on total expenditures 0.4753.

Given the above-presented results of the analysteoprojects, it can be
concluded that project B is economically more difes taking into consideration
only private expenditures, where SPEE(A) = 0.57%PEE(B) = 0.4833, as well
as taking into account the total expendituresutiog the expenditures financed
by public funds, where SPEE(A) = 0.5256 > SPEE(B)4753.

Therefore, presented method of the assessmeng ditbshold value of the
project (FPEE) can be used for the evaluation abwts of the implementation
of the particular project or various projects ttiffer in terms of the following:

— The length of the period in which work is conduttin the different

phases of the project (e.g.: its increase or deejea

— The distribution of expenditures in time,

— The cost of capital used to finance the project,

— The structure of the sources of funding of theeexlitures, and

— The assessment of the probability of technicdlesonomic success.

The presented calculations show that B variantaeeneffective, because the
estimated threshold value of economic effects teeicthe expenditure is 14,753
thousand PLN (for project A respectively 22,885u$end PLN), even though this
option requires a relatively larger financial cdmition on the part of the research
unit in financing the expenditure (25% for projB¢tand 15% for project A).

The FPEE as an absolute value is not useful, hawiarethe comparison of
variants of the given project differing in termsinitial expenditures. The rate of
economic efficiency may be used for this purposénedd/the possibility of
implementing projects is limited, the portfolio B&D projects implemented by
a given research unit should consist of projecth thie lowest value of EER and
the “k” number of projects for which the followirgplds true:

k
> Nreo(P) <N
i=1
where
Nren(P) — nominal expenditures for i-th research project,

N — total value of expenditures that a research aan incur (including
subcontracts to other research units).
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Table 1. The assessment of the economic poterfitabgect A

Item Duration of project implementation Total Total
The period of expenditures until the Total Total 4 3 5 1 o
completion of R&D activities
Phases Mo | NN | phase ir| phasen P19 | Fase |, FVNgep | T VNreo*N
d d
| Estimated value of expenditures 12000 1500
1 percentage distribution in time 80% 100% 5% 20%| 5%2 30% 20%

2 | distribution of financial re- 12000 | 15000 | 750 3000 | 3750 | 4500 | 3000
sources in time

Structure of financing the
expenditures

1 percentage structure

a public funds 0,% 85% 85% 85% 0%

b private funds 100% 15% 15% 15% 100%
including:
R&D unit 100% 100% 100% 100% 100%

other private entities

2 structure of financial resources 15000

a public funds 9562.5 0 2550 3187.4 3825 0

b private funds 5437.5 750 450 562.5 675 3000
including:
R&D unit 5437.5 750 450 562.5 675 3000
other private entities 0 0 0 0 0 0

Il | Cost of capital

1 public funds 4% 4% 4% 4%

2 private funds 15% 12% 9% 7%

IV | Future value indicators

1| public funds 1'14714 }1'12486 10816 | 1.04 é'OOOOO

> private funds 1.63095 | 1.32753 | 1.13799 1.07 1.00000

7 2 3 0

\% Capitalised expenditures

1 public funds 0 2868 3448 3978 0 10294 10294

2 private funds 1223 597 640 722 3000 3183 6183
The sum of capitalised expendi

VII | tures at the time of completion 13477 16477
of R&D activities

Vil Thg _e_fﬂr:lency ratio of R&D 0.8904 0.9104

| activities

IX | Probability of technical success| 0.8

X Probability of economic success 0.9

X1 FPEE to cover private expendi-| 8587
ture

XII | SPEE for private expenditures 5103

IX” FPEE for total expenditures 22885

3| SPEE for total expenditures 0.5256

Source: The authors' calculations; FPEE — futurestiold value of economic effects; SPEE —
the estimated rate of economic efficiency of thajgmt; * — the conceptual phase of the
project lasting 6 months.
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Table 2. The assessment of the economic poterifabgect B

Item | Duration of project implementation Totall Total
The period of expenditures until Total Total 4 3 2 1 0?
the completion of R&D activities )
Phases Bko | Nrep+Ngy | Phase I* Phase Il Phase IlI Phase|lV. ¢ N| FVNgep | FVNgep+Ng
| Estimated value of expenditurgs  75p0 10000
1 percentage distribution in time 33 25% % 3p% 42% 25%
distribution of financial
2 resources in time 750D 10000 0 3p0 3000 4p00 4500
Structure of financing the
11 expenditures
1 percentage structure
a public funds 09 75% 75% (W2
b private funds 100% 25% 25P6 100%
including:
R&D unit 100% 1009 100% 0%
other private entities 100p6
1000
2 structure of financial resourceg 0
a public funds 540 D 2250 3150 0
b private funds 460! 300 750 1050 2500
including:
R&D unit 2100 0 304 75 1050 0
other private entities 2500 0 0 0 0 2500
1l Cost of capital
1 public funds 4% 49 49 A% 4%
2 private funds 7Y 159 12% M ™
v Future value indicators
1.14714 1.00000
1 public funds 1| 1.10302 1.0814 1.04 0
1.63095| 1.32753 1.00000
2 private funds 7 2 1.1881 1.07 0
V Capitalised expenditures
1 public funds q q 2434 3276 0 57[10 5710
2 private funds q 398 891 1124 2500 2413 4p13
The sum of capitalised expendi-
tures on the day of completion of
Vil R&D activities 812 10622
The efficiency ratio of R&D
Vil activities 0.9234 0.9414
1X Probability of technical succesg 08
X Probability of economic success q.9
Xl FPEE to cover private expenditurg 6823
Xll | SPEE for private expenditures .4883
Xl | FPEE for total expenditures 4763
XIV_[ SPEE for total expenditures 563

Source: The authors' calculations; FPEE — futureestivld value of economic effects;
SPEE - the estimated rate of economic efficiencyhef project; * — the conceptual
phase of the project lasting 6 months.
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Conclusions

In general, it can be assumed that one of the rdsttioassess the economic
potential of R&D projects can be a simplified exalan based on the concept of
the threshold value of economic effects. The natiréhe method consists in
replacing forecasts of future economic benefitsvgneie increase, cost
reduction) and external expenditures on deploynweth subjective experts'
assessments of the probability of technical andnewic success of
implementation of the project in specific identifiareas of risk. This method
can be used widely, e.g., in the initial assessrpease of the project, even in
the zero phase, when a research unit seeks tat seleants of projects and
effectively manage its project portfolio and thesearch process at the
designated checkpoints in the R&D project as wall campare economic
efficiency of different projects. The research pbig "sifting” through projects
with the use of this method, selects the most gffe@rojects and pathways to
their implementation with limited funding opportties of financing the total
expenditure for the projects.

It is worth noting that the threshold value of emmic effects of R&D
projects estimated based on the proposed methadrdespecify the expected
benefits derived from commercialisation of produatghe given project, it is
only a reference point for subsequent stages dfiatian. The advantage of the
proposed method is that it requires no estimatibrmarket and economic
parameters associated with high risk, which ar&quéarly difficult to assess in
the early stages of R&D projects. This simplifiecaleation, however, is no
substitute for the in-depth assessment of the eumn@fficiency of R&D
projects carried out in the phase when the decistomcerning their
implementation is made.

The assessment based on the concept of threshidre effects can be
used to evaluate different project variants thiedin terms of the following:

— The length of the period in which work is conduttin the different

phases of the project;

— The amount of R&D expenditures and internal dgplent expenditures,

as well as their distribution in time;

— The type of sources of funding of the expendgure

— The scale of revenues from commercialisation eiecied research

products in various stages of R&D; and,

— The probability of technical and economic success

The analysed cases using the concept of the tHdeshtue of economic
effects indicate that it can be used to evaluatferdint project variants that
differ in terms of the following:

— The length of the period in which work is conduttin the different

phases of the project (e.g., its increase or deejea

— The distribution of expenditures in time;
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— The distribution of sources of funding of the emgitures; and,
— The assessment of the probability of technicdletonomic success.
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Metoda uproszczonej oceny potencjatu ekonomiczneguoojektéw B+R

Stowa kluczowe

Zarzdzanie projektami B+R, metody oceny, komercjalagojoduktow badaw-
czych.

Streszczenie

W artykule przedstawiono metodiproszczonej oceny opartej na koncepcji
wartdsci granicznej (minimalnej) efektow ekonomicznychzylc wartosci
pokrywapcej zaktualizowane naktady na projekt, starmoej podstawy
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szacowania stopy efektywfm ekonomicznej dla wariantéw realizacji
projektéw B+R.

Oceny przydatnizi proponowanej metody dokonano na przykladzie
jednostki badawczej prowagtej zaawansowane prace badawczo-rozwojowe
i wdrozeniowe nad rozwgzaniami technicznymi w dziedzinie gdzen
i systeméw elektrotechnicznych. Proponowana metamaeny potencjatu
komercyjnego mze by stosowana zarowno w ramach ocenyemsej projektu,
jak i w fazie przygotowania koncepcji projektu, golydmiot badawczy staraesi
wybraé warianty realizacji oraz po poszczego6lnych etapaathizacji projektu
(w punktach kontrolnych projektu B+R), gdy podmibadawczy stara ei
skutecznie zagdza® procesem badawczym rozstrzygap kontynuowaniu lub
wstrzymaniu prac badawczych.

5 Metodyka jest podana jest za E. Stawasz, D. Sf$oda oceny potencjatu ekonomicznego
projektéw B+R ,Przeghd Organizacji”, 5/2015, s. 4-9.





