ARCHIVES ISSN (1897-3310)

Volume 14
o) f Issue 3/2014

FOUNDRY ENGINEERING 103 - 106

A F E Published quarterly as the organ of the Foundry Commission of the Polish Academy of Sciences

Analysis of the Possibility of Using Dynamic
Methods for Assessment of Investment
Projects in the Domestic Foundry Industry

J. Szymszaf*, T. Lis ? B. Gajdzik 2 J. Kli§ "
@ Department of Production Engineering, Silesianvigrsity of Technology, Krasskiego 8, 40-019 Katowice, Poland
® Centrostal Gérnidaski sp. z 0.0., Stalowa 1, 40-610 Katowice, Poland
*Corresponding author: E-mail address: jan.szyn@galls|.pl

Received 30.04 2014; accepted in revised form 13003}

Abstract

A comparative analysis involving the evaluationtloé effectiveness of investment projects can bedas various rules indicating
selection of the most favorable decisions. The dynanethods for assessment of investment projastussed in this article, which
consider the possibility of modifying the predetered investment options, are quite complex andadiff to implement. They are used
both in the construction phase of the new compasywell as in its subsequent modernization. Thesassents should be characterized
by a high coefficient of the economic efficiencyhel observed in practice, high dynamic variabitifyboth the external and internal
conditions under which the company operates isréfason why in the process of calculating the ecanafiiciency of investment
projects, there is a significant number of randomnameters affected by high uncertainty and riske$tments in the metallurgical
industry are characterized by a relatively longleyaf implementation and operation. These are ahjitensive projects and often
mistakenly taken investment decisions end in failaf the investment project and, consequentlyha dollapse of the company. In
addition, the applied methods of risk assessmenihastment projects, especially the dynamic osésuld be fully understood by
managerial staff and constitute an easy to useoatrate tool for improving the efficiency of tbempany.
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i A condition necessary for the proper functioning o
1. Introduction enterprises and their development in the markehigddition to
the current effective management, the assimilatiprmanagers
of the skill to make optimal decisions related tortHer
development of these enterprises. These actionbeassociated
with different areas of the foundry business attj\such as [3,4]:
measurable reduction in the cost of the companyatipa,

2. Area associated with the decision-making proceselgfcting improving the quality of production and introducifayorable

one of the plurality of projects developed. Thisaars called changes in the structure of manufactured products,

the decision-making calculus of the absolute efficiengdy ° POSitive changes related with production volume,
investment projects. e positive changes in the supplies, mainly the waatfon of

existing sources of supply and preferred trend¢han sales

A compilation of decisions related to the developtraf each
company is divided into two main groups, namely]1-
1. Area of decision-making used to accept or reject th
investment project. This is an area called thegi@eimaking
calculus of relative efficienayf investment projects.
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market,

« exploring the possibility of investing oweapital oitside the
parent company.

The main division of investment projecimplemented by
economic entities includes the following typ8-6]:

« Strategic— the main goal is tprotect the company against
effects of competition and consequently strengitemarket
position.

« Development- the maingoal is to increasthe company’s
production potential, e.gthrough introduction of ne
products into production, to significtly raise the
productivity of own facilitiesto develop and expd the sales
network, etc.

* Modernization— the main goal i$o reduce the cost direct
associated with the production proces.e. with the
manufacture of final products.

* Replacement themain goal is to reduce ttcost associated
with continuous and dynamic process of acof own fixed
assets; the ultimate goal is to replacewlorn out or obsolete
assets with new ones.

* Innovative — associated withmodifications introduced
products already manufactured.

2. Description of the problen

Reference literature [1-6] emphasizéhe fact that the
decision-making procedures by whidhe domestic foundr
industry can implement theinvestment projects describ
previously are often difficuland complicated. As a result of t
performed procedure, anvestmenproject (plan arises which is
a collection of documents necesstoytake a decision relating
a specific material scope of the investment prc

Currently, frequently, in the cgplicated process of selectil
investment optionsgynamic methodare use. As the practica
experience showghese methods are difficult to understand
ordinary managerand sometimes require complex computzs.
Contrary to static methods, the dynamiwthod use in the
assessment of investment projects #iee of the,extended in
time, expected proceeds and expensssociated with th
investment project assessed. One dseshis purpose sicalled
discounting which allows for standardizatiorthat is, enables
a comparison of both inputs and outcomes, which
implemented in different periods of time [2-4

By using dynamic (discountnethods in the accouiof the
profitability of investment projecbr developmeniproject it is
possible to include the entire period of @irejec life, that is, the
time of exection and subsequent operation. Ticonsiderably
increaseshe accuracy and precision in assessing the phodfita
of projects. The use dhese methods also imposes the neet
a farly accurate estimate of revenue and expenditumng the
period of the investment account, which may be extbjo
increasing uncertainty of the prediction error &k tmarke
situation.
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3. Research method

As part of own studiesa variety of dynamic methochave
been used which serve tlssessment and analysis of spe:
investment projectsimplemente recently by the domestic
foundry industry.

3.1.The method based on the net presel
value of the project -NPV

In 2006, the Board of a largFoundry considered the
advisability of undertaking arinvestment project related
building and furnishing anew mechanical fettling plant of
predetermined output. The@ected construction period, starti
in 2006, lasted twv years, and intended life (without repairs)
consecutive years, that is, un?i013, inclusive. Figure 1 shou
the size of the investment diug the construction period (ce
C3:C4), the volume of expenses involved in productictivdies
carried outin the newly created mechanicfettling plant (cells
D5:D10), and revenues in subsequent yearoperation of the
plant (cells E5:E1D The estimateicash flow(cells F3:F10) can
predictthe resulting high profitability of the investmepitoject.
However, to assess the actual profitability of pheject, itwas
necessary to make the discaathtash flow analys.

Accurate financial analysis of threferenced investment
project showed thahe funds for its financing came in 38cell
C13) fromthe investor's own resource.e. from the Foundry)
and in 62% (cell C14) frorbank loanswhere the agreed bank
interest rate was 27 % (cell C15

A B c D E F
1 | The method based on the net present value of the project - NPV
No (1) Year Capital Production Income from Cash flow
2 expenditure expenditure operations
a 0 2008 987 321,00 24 W- 987 321,00
|=E3-C3 |
4 1 2007 61089200 24 - 610892002z
5 2 2008 311567.002 98145600 7 860 889,00 2
6 3 2009 266 732,002t 922 546,00 2t 655 814,00 2
7 4 2010 322 116,00 24 961894,00 z 639776,002
8 ) 2011 201563002 989 813,00 2t 698 250,00 2
9 6 2012 111 267.00 2 898 743,00 2 787 476,002
w72 171763002 821765002 | 630002002
11 Total =sUMA{C3:C10} —> 1598 213,00 zt 1475010,00zt 5576217,00zt 2502 994,00 zt
13 Own resources Uz 38.00% =C15*(1C13)"C14+(C16+C17)*C13
14 The bank loans u,z: £2,00% < t, . ( . T ‘
15 Borrowing rate i: 27.00% [FHOSE (l—u]) u‘+(P0 +RW) % ‘
16 Increased cost of usin 3,00%
17 [The cost of using o temources Ky 34.00% L _ < NCEF
= - 0t p%) NPV =73 ==
1 |Discount rate p%: zA,Mﬁ = 250 = (1+ p%)
19 No (t} Year NGF: Discount factor NPV /
20 0 2006 - 987321007 21,0000 -.967.321.00 2
21 1 2007 ~ . 610892,007 0,8036 490 917,62 7
22 2 2( =F3 [Syj(L+scs1apaz0 |- 0.6498 432 604,68 7t
23 3 2009 % 7777777 340340197
n 4 2010 620776002 ROECIIA0 I oss e 11 50
25 ) 2011 698 250,00 24 0,3351 23400863 2t
26 6 2012 78747600 24 0,2693 21208133 7
27 7 2013 650 002,002 02184 140677.292
28 Total _ [=suma(ca:c1o) | |=suma(e20:e27) |_—> 148 285,09 zt

Fig. 1. Results of evaluation of thevestment project
of mechanical fettling plant basen net present value (own data)

The Foundry, on account tfe risl, increased the cost of the
use of equity by 3% (ceL16), while the cost of using the eqL
not covered by the risk was estimaat 34% (cell C17). In the
first stage of the assessment, an estirwas made on the cost of
capital, which in the next stage of evaluatioras used as
a discount rate in calculations tfe NPV, the value of which
amounted to 24.44 % (cell18). Then an timate was made on
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the discount factor in the subsequent years of ddleulation
period (cells D2@27) and discounted cash infla size (cells
E20:E27) obtained with the framework of the investme
project. The total of the discounteét cash flowscell E28) was
only 148285 PLN, and because the valus wasitive, the projet
was considered worthwhile to implement. Asis implied, in
subsequent years of operation the mechafétiding plantshould
already bring much more tangible benefits to tal.

3.2. The methodbased on the valu of the
internal rate of return - IRR

In reference literature [1-6the concept of internal rate
return - IRR means the value of the followiragic obtained from
linear interpolation:

IRR= [+ PV(TZ — rl) (1)

PV +|NV]

where:

IRR — internal rate of return,

r, —the value of the interest rate for which the NP'positive,
r, — the value of the interest rate for which MRV isnegative,
PV — the NPV calculated fog,r

NV —the NPV calculated fop.r

One of the selected Foundries makiogstings for the
automotive industry is planning an investment prbjavolving
the construction and commissioning of heat treatrdepartment
Data related to the size of net cash flows sirewn in Figure
(cells B5:B15).

A B C D E F
1 The method based on the value of the internal rate of return - IRR
1 1

=1/(1+$C$3)"$AS

2 Enter the value r1: 14% RS axrr
3 Enter the value r2: 15% =1/{1+45C32)"SA5

D\scnur%fac(m NPV - Positive Discount é”:tm NPV - Negative

No of year (n) Net cash flow

4 calculated for 7/ value calculated for 7z value
5 0 501930,00 PLN 1,0000 Y 50193000 P 1,0000. v -501.930.00 PLN
6 1 760 500,00 PLN 0,8772 - B67 105,26 PLI 0,8696 /651 304,35 PLN
7 2 8137350 PLN 0,7695 - 62614 2T PLN 0,7561 / 61 530,06 PLN
8 3 266 935,50 PLN 0,6750 180 173,86 PLAL N RATS 175 514,42 PLN
9 4 340 704,00 PLN 0,5921 201 724 12 PUL_=B5"C5 g poare |34 798,62 PLN
10 ] 497 367,00 PLN 0,5194 258 316,83 PLN 0,4972%47275.30 PLN
11 6 532 350,00 PLN 0,4556 242 531,50 PLN 0,4323 230 149,60 PLN
12 T 173.394.00 PLN 0,3996 69294 71 PLN 0,3759 65 185.23 PLN
13 g 325 494,00 PLN 0,3506 114 104.87 PLN 0,3269 106 404,57 PLN
14 9 389694 00 PLN 0,3075 11983400 PLN 0,2843 110 775,36 PLN
15 10 346 394,00 PLN 0,2697 9357251 PLN 0,2472 85 746,89 PLN
16 Total 1529 029,00 LN —| 47 902,87 PLN - 891042 PLN
s =SUMA(B5:B15)

PV(r,—n)

18 Internal rate of return: IRR:
PV +|NV|

_>1488% <—|IRR =1, +
ﬁ | =C2+{D16*(C3-C2))/(D16+MODUL.LICZBY(F16)) |
Fig. 2.NPV estimate for the internal rate of return of 1
and 20% for the examinedvestment proje' (own data)

At the beginninglevels of interest rates, for which the NI
should have a positive valug # 10% (cellC2) and negativ
value p = 20% (cell C3), were calculateBor thu: adopted levels
of interest rates, the value of thgernal rate of returncell C18)
was estimated to be at a level of 15.73%.

Then, using Solver optimization todhe objectivefunction
was setas a minimum internal rate of return, by defin

constraints PVl (cellD16) and NV< -1 (cell D16) and setting
the decision variables agand , (cellsC2 and C3).

A B c D E F
1 The method based on the value of the internal rate of return - IRR
1 1 =1/(1+3C$3)A3A5
Enter the value r1i: 14,83829% W m

3 Enter the value r2: 14,83833% =1/{1+5C52)"5A5

Discount factor /| NPV - Positive Discount f\g"clw NPV - Negative

Mo of year (n) Net cash flow

a calculated for r/ value calculated for g3 value
5 0 -501930,00 PLN 1,0000 V' _501930,00 PLi 1,0000 v -501.930,00 PLN
6 1 760 500,00 PLN 0,8708 - 662 235 55 PLN 0,8708 /EEZ 23534 PLN
7 2 8137350 PLN 0,7583 - 6170346 PLN 0,7583 / 6170343 PLN
8 3 266 935,50 PLN 0,6603 176 256,91 PLN N RENG 176 256,75 PLN
9 4 340 704,00 PLN 0,5750 195 898,16 PLN__=BS"CS  §T 70 06 897,90 PLN
10 ) 497 367,00 PLN 0,5007 24902522 PLN 0,5007 ‘749 024,83 PLN
11 (] 532 350,00 PLN 0,4360 232 100,94 PLN 0,4360 23210051 PLN
12 7 173 394,00 PLN 0,3797 65 830,47 PLN 0,3797 65 830,33 PLN
13 8 32549400 PLN 0,3306 107 609,15 PLN 0,3306 107 608.87 PLN
14 9 389 694,00 PLN 0,2879 112 187,17 PLN 0,2879 112 186,85 PLN
15 10 346 894,00 PLN 0,2507 86 962,00 PLN 0,2507 86 961,73 PLN
16 Total 1529 029,00 PLN —| 1,00 PLN 1,00 PLN

=SUMA(B5:B15)
7 PV(r,—1)
18 Internal rate of return: IRR: 1484% <]—|IRR = n yo 2
19 [ =c2+{p16*(c3-c2))/(D16+MODUL.LICZBY(F16)) | PV + |‘W‘

E?

Fig. 3. The estimatedoundary internal rate of retu
for theinvestment projec(own data)

The resulting solution (Fig. 3) shows thathe investor set a
limit rate of return at a levedigherthan 14.84%, the investment
project should be rejected, buttlife level was less than 14.84%,
the project should be accepted.

3.3. The method based on profitability
index - PI

Another method forevaluation and anesis of investment
projects is the method based arofitability index, which in the
referenceliterature is often called an indicator of profiiét.
This index is calculated as a todiscounte positive cash flow-
to-total discounted negatieash flov ratio:

i CIF,
p| = &8 (L+ p%) )
1, COF

= 1+ p%)

where:

COFR —the size of the negative cash fls in the year,
CIF,—the size of thgositive cash flois in the year,
p% —the discount rate used by the comp

For implementationit is advisable to accejthe investment
projects for which the value d?l is higher than unity, and as
a basis for selecting the most ceffective investment project
among several pendinghe maximum value othe profitability
index PI should be adopted.

A large Foundry producingcas fixtures and fittings for
construction industry hagprepared for the nexyear three
alternative investment projects to build nwork stands for the
machining of castingsThe results of a detailed estimate of
cash flow streams are shown Figure 4 (cells B6:D12). In
carrying out any of the selected investment prg, the
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management of the Foundry assurtteat the amount invested
the project should not exceed 120 000 Piwith the expected
minimum 21% rate of return (cell D2) .

In the first stage of selection of the most ecorathy viable
alternative investment projethe values of NPV were calcLed
for each proposed project using the expgmminimum growtt
rate (cells E6:E12, D6:D12 and E6:E1Zhe total NPV for al
the examined investment projects (ceBd3, F13 and G1:
includes only the components that are charactefizea positive
value d net cash flows. Then, for each of examined
investment projects of the casting machingtand, the value ¢
profitability index (cellsD15, D16 and D17)was calculated
according to equation (2).

Based on the obtained values of gh@fitability index, for
further implementation, the first to be accepteat PROJECT II.
For this project, also the NPV gave the highvedtie:.

A B c D E F G
1 The method based on profitability index - P
J CF
2 The 1 minif rate of return p% 21% | =86/(1+3052)"5A6 o
3 A+p%)
Noof | Results of a detailed estimate of the cash flow
Net vélue updated
4 | year (n) streams (CF)
c PROJECT | PROJECT II PROJECT Il NPVerosect NPVerosectn NPVerosect
6 0 |- 70231,00zti- 6043500z - 8432400z P70 23100zt |- 6043500z |- 8432400z
7 1 20 066,00 zt 18 130,00 zt 42 162,00 zt 16 583,47 z1 1498347 z1 3484463 z4
g 2 25 082,50 zt 29 008,00 z4 28 108,00 zt 1713168 2 1981285 2 1919814 zt
9 3 20 066,00 zt 36 261,00 zt 28 108,00 zt 1132673 21 2046839 2 15 866,23 z!
10 4 21 069,00 zt 25 382,00 z4 30 918,00 zt 982884 zt 11840,89 z 1442348 2t
11 5 25082,00 zt 36 261,00 zt 42 162,00 zt 967020 zt 13980,19 2t 16 265,28 zt
8 5016,00 zt 24 174,00 z4 28 108,00 zt 1598,25 zt 7702,58 zt 8 956,08 zt
13 Total 4615050zt :  108781,00zt | 115242,00 z¢ 6613918 zl<—_ 88 788,37zt . 109 543,83 zt
14 N sumagsies) | CFF, =SUMA JEZELI(E6:E12;">0"
15 Profitability index PIPgq ecr) 0942 & 1= 2%
16 Profitability index PIPsosecra 1,469 PI= %
17 Profitability index PPagyccrm 1,299 COF,
= ; " (1+ p%y
[=E13/MODULLICZBY(SUMA.JEZELI[EBEL2"<0")) | = TP

19
Fig. 4. Values of profitability index estimatéat three alternativ:
investment projectsf the casting machining sta(own data)

On the relevare of the decision which of the investm
projects should be taken for furthémplementation depenc
mostly the perspective level of competitiveness effidiency of
the company, as well as ibility to generate profits and marl
share.

4. Conclusionsand recommendation:

Detailed analysis of the use of the methods predellowed
drawingthe following conclusions and recommendati
e The use of a method based on the net present vaRy
requires accurate estimation of the costhefuse of capital,

which mainly depends on t source of project financing
(equity or foreign capityl interestrate on credit, the size of
the income tax, the level of profitability achievéd an
alternativeplacement of own funds and the amount of
associated with investing directly in the select®gestmen
market.

e Methods forevaluation of investment projects based on
internal rate of return can be successfully uto assess
individual projects and teelect the most viable options frc
a number of alternatives. In this cathe guiding factor
should be the maximuwalue of IRR, paying attention to t
fact that increasing the accuracy of the assessaight IRR
can be achieved by reducing difference between; and 5
(equation 1).

 In cases where there is more than one IRLg. the
implementation of investment projectin the field of
metallurgythat require big expens both at the start and end
of the investment project lifethe effetiveness of investment
projects should be carried doasing on thiet present value
NPV.

e The aiteria for selection of the investment project dxhon
the profitability index PI argarticularly recommended fi
application in the case dimited financid possibilities of
foundry plantsand only for those projects that have a pos
net present value, since negative NPV eliminates
investment project.

* Readable and reliable assessment of the effectisené
investment projects based on dynamic methods ca
successfully implementecoy managers usinggenerally
available Excel spreadsheet.
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