Szatmari Ferenc’
THE FINANCIAL RETURN OF IT INVESTMENTS

The business value generated by IT is a highly @ebssue in today’s macro- and microeco-
nomics. Research projects conducted so far havdigiged the 'innovation wave’ like nature of
infocommunication in macroeconomics, the effectmbiich, starting with the upswing of the '90s
and surviving the 'dotcom’ crash of the end of 2@9@erceivable even today. In microeconomics,
we are confronted with the issue of the 'producti@amadox’, which may question its effect on in-
creasing corporate growth. Finally, | am going tecdss the financial and other valuation methods
that are available to companies, with the help bicl, although with a measure of risk, they may
estimate the expected business profits generatetthdiy planned IT investments and can select
from the various project alternatives.

1. THE IMPACT OF IT ON MACROECONOMICS

Also in Hungary, the science afacroeconomictas long dealt with the issue of business cy-
cles, citing examples taken from economic life aetying on mathematical-statistical analyses
various authorsstate that deviation from equilibrium is an ordinatate of the economy and that
fluctuations may be started by most varied phen@ndime IT wave is one of these macroeco-
nomic phenomena.

It is not easy to study the influence of IT on @s;lthis impact, however, undoubtedly bears a
‘technical innovation wave’ like characfeBroader scale studiédescribe innovation waves trig-
gering revolutionary changes, as described RyEMAN and Louca, as follows:

Table 1
Innovation waves

Technical innovations Period of upswing  Period oflithec
Utilising water energy in industry 1780 — 1815 1815848
Steam engine in industry and transport 1848 — 1873 73 181895
Electricity in industry, transport and households 938 1918 1918 — 1940
Combustion engine in industry, transport and war 1194973 1973 -
Computerisation in economics and society ? ?

" BGF Pénziigyi és SzamvitelsiBkolai Kar Zalaegerszegi Intézete, Informatika §ak, iskolai adjunktus.
! Erdss Péter [1974], Brody Andras [1983], Meyer Dietifi397].

2 Christensen [1997; 1999].

% Freeman — Louca [2002].

* Source: Freeman — Louca [2001].
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The typical process, similar to the 'change of megg’ caused by technological innovations, is
vividly described by @RLOTA PEREZ [2002], a Venezuelan researcher, declaring thaevl tech-
nology is coupled with cheap inputs, a new horipbfusiness planning is opened up for Compa-
nies due to the initial extra profit opportunitiesd thispositive growth spirdlleads to the 'implo-
sion’ of new technology, which, at the same timd| kring about the 'creative demolition’ of old
technologie%

Consequently, with reference to the above-citeti@ngt thdife cycleof revolutionary technol-
ogy bundles can be defined as folldws
Incubation:  The new technology is in tlaoratory phase
Verification: Technological feasibilitys verified.
Implosion: Positive growth spirals started.

Growth: New technologies creatalaminant system

Slow-down: The development of dominant technolodggeeso longer revolutionary, bugvolu-
tionary.

Maturity: Theera of cohabitatiorcommences, not necessary identical with an ededline.

Thephases of the infocommunication wapaa be described as follows:

The phase of incubatiofl940-1960): This period was dominated byUMANN JANOS, ENIAC,
EDVAC and UNIVAC machines were built at the Univigysof Pennsylvania with support
from the war industry. The seeds of the Internetehalready been sown with the aid of the
Pentagon (ARPANET).

The phase of verificatiofl960-1970): The most advanced companies, Digigalipment and IBM
had foreseen the future in mainframe computer telclgy, and these machines have realised
their prophecies in certain fields, though in aited way, e.g. in production automation.

The phase of implosiof1970-1980): Cheap microchips and applicationgragon in the fields of
microcomputers and communication appear. Typic&dlgour productivity increases, while, as
a result of the decline of out-dated technologpgeductivity deteriorates; this latter change is
illustrated by the Table 2.

The annual average growth rate of tﬁgb;l)?o%uctimﬂtyabour force (GDP/ man hout)
Germany Japan UK USA

1870-1913 1.9 1.8 1.1 2.1
1913-1950 1.2 14 15 2.5
1950-1960 6.6 5.7 2.3 2.4
1960-1970 5.2 9.6 3.2 2.4
1970-1980 3.6 4.3 2.4 15
1973-1980 3.2 2.6 1.6 0.8

The growth industrial branchesPC production, IT (Information Technology) androaunica-
tion (telephone, Internet) appeared together witbrachips, so the infocommunication wave ac-
celerated. The decrease in the prices of inputhigrated by the Figure 1.

® Bill Gates [1995].

® Schumpeter [1980].

" Bégel — Forgacs [2003], 29-31 p.

8 Source: Freeman — Louca [2002], p. 317.
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The rate of a three-minute phone call between Nesk ¥nd Londoh

The phase of growtfiL980-2000): It is characterised by the total pexigtn of infocommuni-
cation and soaring IT investments. The 'dotcom’ raadevelops, the share prices of IT companies
skyrocket at the stock exchanges. The wave alsooweg macroeconomic productivity, which is
best illustrated by US economic indicators (Table 3

Table 3
US economic indicatot$

1991-1995 1995-2000
Annual average GDP growth (%) 3.0 4.3
Annual average productivity growth (%) 1.7 2.8
Average rate of unemployment (%) 6.6 4.8
Average annual inflation (%) 3.3 2.3

The phases of slowdown and maturity: this respect, no validly justified statemenndae
made for the time being, economic analyses of plisod are highly variegated. Nevertheless, it
seems to be generally accepted thatdibteom crastof the turn of 2000 and 2001 at the New York
Stock Exchange (when the NASDAQ quotation systeasloed) can be considered as a milestone
of slowdown; still infocommunication is bound tonrain a defining element of economics for a
long time. The Figure 2 verify this statement.
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Figure 2
Change in investments to purchase IT equipfent

® Source: Global Economic Prospects and the DevegoPbuntries, 1995, World Bank.
' Source: US Department of Commerce, March 2001.
" Source: DRI-WEFA, Business Week, 13 May 2002,5. 1
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Themacroeconomic efficienayf IT can be measured by various performance atdrs, e.g.:
how big a volume or share it has in GDP,

how many jobs have been created in this branchafdtry for the past decades,

how many computers households purchased,

how the internet penetration of a given regionaurdry changes,

what relationship there is between the size ofhMestments ankhbour productivity

These indices undoubtedly show marked improvenretiié developing regions of the world.

2. THE IMPACT OF IT ON MICROECONOMICS
2.1. Uncertain returns

Companies and institutions alike spend millionsdoflars on IT investments year after year.
IDC*? data show that IT investments reached as high$B 881 m in 2002. IT investments of
businesses in the US exceeded 4% of GDP in 200@Geaeu in the ‘bad year’ of 2002 this figure
was still higher than 3%. During the 90s, the starél in investment budgets increased continu-
ously and ‘in the US, this rate was nearly 40%00@, right before the stock exchange crash, com-
pared with the amount ten years before, which haded around 30%"

Considering their volume, we might easily suppdsd tnvestments were prioritised after care-
ful analyses and in the hopemfofit expectationsreality, however, is different in IT. According t
GEORGEE. ANCHES", the reason can be that the costs and benefiiofestments — similarly to
Total Quality Management (TQM) — are practicallgéparable from other business figures.

Much to our shock, we must face the fact that thenvestment heat of the 90s was based
merely on investors’ anticipations. Following tthetcom crastof the turn of 2000 and 2001 on the
New York Stock Exchange, everybody was immediatetged to realise that IT was a highly risky
investment target, which statement is further ulwded by the CHAOS reports of the Standish
Group?®. These reports paint an extremely gloomy pictinel994 only 16% of IT projects were
successful, 26 % in 1998 and only 28% even in 2000.

In summarywe can state that after the former upbeat periothadlays, it is a widely shared
view with regard tocorporate IT investmentdhat those proposing the investment should analyse
the economic requirements and verify tenefitsof projects.

2.2. The productivity paradox

It is undoubted that the development and spredd bfs no direct and substantial influence on
labour productivity The conflict between IT investments and produttiis referred to in techni-
cal literature as throductivity paradox:

In 1990, RUL STRASSMANN'® did not find a correlation, while in 200IREE BRYNJOLFSSON
and LORIN HITTY (former being the researcher of MIT and the lattethe University of Pennsyl-
vania) could actually show that computers have sitipe impact on increasing productivity. They
furthermore established that timepact was delayed
e in a one-year periodomputers contribute tmcreasing the outputbut do not improve produc-

tivity,

e in a three-to-seven-year periptiowever, there isignificant and positive correlatigrsince
companies, banking on IT opportunitiesstructure themselves

121 4sd www.idc.com/Fl/getdoc.jsp?containerld=IDC_885
'3 Bsgel — Forgécs [2003], 53. p.

% Pinches [1996], 222-223. p.

®> See www.standishgroup.com

'8 Strassmann [1990].

7 Brynjolfsson—Hitt [2001].
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Our argument seems to be further verified by tHeofdng statistics (Figure 3) showing that
the US economy, after a slump of nearly two decadimee the second part of the 90s. has wit-
nessed a spectacular productivity improvement, ymably due to former large-scale IT invest-
ments. In the meantime, in large Eurgﬁean counmieductivityis lagging behind that of the US,
due to the different size of IT investmetits

The researchers of the McKinsey compamave revealed further correlations and also posted
their findings in 2001 on their homepage. They fbdhat the growth rate of productivity in the
US, during the period between 1995 and 2000, aeerad 2.5 % annually, which is almost double
the rate of 1.4 % for the period between 1972 @fb1It was perhaps one of their most significant
results to prove that the productivity increasifiige of IT does not appear in the same way in the
various sectors of macroeconomics. The jump in pectdity in 1995 was almost entirely caused
by the output of the following six sectors: retaéde, wholesale trade, securities trade, telecom-
munication, semiconductors industry and computenufacturing®.
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Figure 3
Average annual productivity growth in the private®r between 1993 and 2662

3. THE BUSINESSVALUE OF IT PROJECTS

In themicroeconomic analysesf IT projects, there is no obvious positive ridaship between
the financial success and competitiveness of a aagnpnd the extent of its IT investments. Numer-
ous researchéfsagree, however, that IT improves trganisationalcompetencesf companies, and
if IT developments are performed in concert wittmpany strategwalue creation shall not lag be-
hind for long in the future. Aintegrated, real time, electronic compaisyborn, which is market-
centred in each of its segments and can servemastacontinuously at the highest standards.

Company managers naturally will select the invesitinpeoject of the ones competing with each
other that carries the molstisiness valudT investment projects also need to competel BNy
MURPHY [2002F gives a word of warning regarding IT investmerifie analyses performed in
order to support projects from the financial pooftview are loaded with bureaucracy, hypocrisy
and dogmas.’

'8 Statement of Laura D’Andrea Tyson, Dean of thedamBusiness School [2003].
19 \www.mckinsey.com

0 For more detail see:del — Forgacs [2003], pp. 60-62.

L Source: OECD, May 2003.

2 prahalad—Hamel [1990], Mintzberg [1994], Mintzb§g03].

“*Tony Murphy is the vice president in the consultipgrations at Gartner Group Inc.
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The methodology currently used by project managénmeselect the project to be implemented
should not be considered an ‘exact science’, itid one of the most important project manage-
ment tasks. Adopting the suggestions of the astHaiGEL—FORGACS®, the following four meth-
ods may be applied:

« selection based on the strategic requirementseobtfanisation,
« selection based on project categorisation,

« selection based on financial analysis,

« selection based on a weighted system of criteria.

3.1. Selection based on the strategic requirements of the organisation

TENNER-DETORG? [1998], in their book on restructuring companistte that the path of
strategic implementation is paved bpecific aspirations (tasks}hat is, variouslevelopmental
projects(see Figure 4). It can be seen that the implemientatf corporate strategy setdperative
objectivesand specifigroject implementation requiremerdse generated. All these strategic proj-
ects typically also include requirements for IT dieypment, so IT projects will be realised in par-
allel. There is no need for financial analysishistcase, though we do need a strict project budget

Strategy — Vision:
What will we be like in a
successful future?
=
= A
=
~ | Action Commitment Style
e
=
gﬁ Specific aspiration Tasks Method
= vGeneral aspiration Objectives Corporate policy
n
Mission Values
Presentthow much What to do? | How to do it?
Figure 4

The framework of strategic managentént

3.2. Selection based on project categorisation

Classifying projects into various categories mappsrt management decisions. We can ar-
range our opportunities according to different gatées, e.gimportance, urgencer perhaps both
or in consideration afime span or deadline

We can also classify projects according to ¢thesesof their implementation. Consequently,
there argproblem solving projectghosebanking on opportunitiesr those answering tirectives
(to management or governmental requirements, ettsidered as ‘threats’). This latter categorisa-
tion conveniently fits in with the company®NOT analysis

24 Bsgel — Forgéacs [2003], p. 79.
% Tenner—DeToro [1998], Fig. 31.
% Source: Tenner—DeToro [1998], diagram 31.
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3.3. Sdection based on financial analysis

All financial analysis methods are considered d&s'sic’ ones and with minor differences they

can be found in all technical books on investmeitiation or corporate finanteln the following
section, | am shortly introducing one possible ficial evaluation model for IT projects based on
the methodology suggested hy#s IVANNE?®,

The full range of dynamic and static methods isfttlewing:

Dynamic calculations (considering the time valuenainey) Discounted Cash Flow (DCHet
Present Value (NPV), Internal Rate of Return (IRR)fitability Index (PI)

Static calculations (do not consider the time vabtfienoney):Payback Period (PB), Cost com-
parison (time value excluded), profit comparisomé value excluded), Profitability calcula-
tion (accounting rate of return/average rate ofimeton book value, not considering time
value).

The estimation of future cash flows is criticaldach method, since these are real estimations.

There is, however, a way to consider inflation wideing these calculations and there exist meth-
ods to estimate investment risk (sensitivity anialy®reak-even point analysis, simulation ap-

proach, the application of risk-free equivalen®&fatic methods are not used on their own, only as
ancillary methods to supplement the dynamic ones.

Of the above-mentioned, the most frequently useahitial valuation methods are the following:
Net Present Value, NPV:

Net Present Value is a differential-type index,vsimg how much net income (net growth) will be
generated if initial capital investment is deducfemin the discounted aggregate amount of the
cash flow generated during the term of the investme

n
NPV =-Cy+>_ G =-C, +PV

= @+r)
A project is adequate, if NPV > 0, that is, if inkes a profit. As a drawback of using NPV we can
mention that in the case of limited resources aiy@ication does not ensure maximum growth.
So the first task is to define future cash flowd #mis is exactly what causes real troubles with re
gard to IT projects due to the complicated embeddssl of IT in the company’s life. In the case
study of NORBERTWELTI?, for instance, the incomes and expenditures oAl #nplementation
project performed at a Swiss company were itemésefbllows.(When it was impossible even to
estimate expected profits, the relevant rows wefteeimpty!)

Table 4
The expenditures of a SAP implementation proje&viitzerland’

t

Investments Current costs Costs of in-house personnel
SAP software Consultation In-house man days
Hardware Education Other personnel costs

Travel and others

Communication

Maintenance

Depreciation (hardware/software)

" See e.g.: Brealey-Myers [2003], Fekete—Husti [20018s [2007].

28 ||1és [2007].
29 Welti [1999].

%0 Source: Welti [1999], 42. p.
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Table 5
The financial objectives of a corporate SAP projeotample¥*

Financial profit or loss/year

Objective (in Swiss francs)

1. Making the period of responding to customers’rgaseless
than 2 hours

2. Improving the accuracy of responses
. Optimisation of routine sales administration 1000

. Improving the balance between customer demandveatt
able materials

w

N

5. Shortening payment terms by 5 days 40 000
6. Optimisation of routine financial administration 0 @00
7. Reducing the lead time by 50%
8. Reducing average stock levels by 40% 580 000
9. Doubling inventory turnover 370 000
10. Reducing production costs
11. Improved performance as a result of better phann 900 000
and programming
12. Improving total output by 2.5% with an unchangeddcount| 500 000
Estimated total cost saving (profit) 2530000

« Internal Rate of Return (IRR)

The rate at which we discount cash flows, theirregate present value will equal initial capital
investment, that is, NPV = 0.

4 C

B CO + z . t

= A+IRR)
IRR is essentially a unique profitability ratio,pe@cted annual rate of return, which is ensured by
the project based on the estimated cash flows.idwvgstment is acceptable if the Internal Rate of
Return is higher than the return expected by imregfcost of capital), that is, IRR > r. The disad-

vantage of using IRR is that in certain casesltea problems. For example, for unconventional
investments, various IRRs can be calculated.

« Profitability Index (PI)
The ratio of the present value of the cash flowsegated by the investment and initial capital in-

vestment.
>
pl=zttv- /7 (1+ r)t
0
So profitability index is a cost-benefit ratio, whitells us how much our return will be on the in-
vestment of a unit of money. If Pl > 1, the projscacceptable, because it increases the assets of
the enterprise. A possible disadvantage of Pl eathat in the case of mutually excluding invest-
ments, it may mislead decision-makers, if selecisoim be made from several investment alterna-
tives.

31 Source: Welti [1999], p. 19.
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e Payback Period (PB)
This index is not based on discounting and is usexhlculate how many years it will take initial
capital investment to be paid back.
" o C
Initial capitalinvestment PB=—%—

Expectecannuakashflow’ > C, / n
=1

PaybackPeriod=

In the event the payback period is shorter tharotieeexpected by the enterprise, the project may
be approved.

The Discounted Payback Peridd an enhanced PB index, which tries to considertime value

of money. It shows how long the investment will tiée operate in order to be repaid with respect
to net present value.

C

PB, :n—o
>
o @)

It essentially shows us the discounted income @ hwany years we will need to pay back the
initially invested capital.

In summary,we can state thahe calculation of the four indicesbove is the most frequent
method, and based on the information gained, wentate decisions in line with ogorporate stra-
tegic objectives.

Cost-effectiveness analysisof 1T

Carrying out varioudinancial analysesegarding IT projects is not an easy task dueht t
highly sophisticated corporate embeddedness of ¢fal Cost of Ownershifrf CO) focuses on de-
fining the total cost of ownership. Its efficienagalysis is targeted at how many resources are used
in order to reach the result. In our country, Kart.** deals with the evaluation ¢T systemsn
this respect. The Figure 5 is to illustrate thdidlifities.

A

28 Project that can be
Eia evaluated based on
g financial models with
= difficulty
o
o
z
<]
B
g Projects that can be
= :
= B easily evaluated based
z 2 |on financial models

<
S % Low leverage High leverage

The length and complexity of
the mode of action

Figure 5
Factors making financial project evaluation moréfidult®®

32 \www.kurt. hu/itaudit/22print=1
% Source: Bgel — Forgacs [2003], p. 83.
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3.4. Selection based on a weighted system of criteria

Since the publication of the book written by#{ AN and NoRTON*, entitled ‘Balanced Score-
card’ in 1998, the multi-aspect and weighted eviidmmasystem worked out by them for company
management has been adapted to various fieldsnRgcié has spread especially as the methodol-
ogy to be used for fields that are difficult to mate due to their complex effects, and IT invest-
ment undoubtedly falls into this categoryoNY MURPHY®*, an expert at Gartner Inc., for example,
uses the following system of criteria for IT inve@&nts, calling them the ‘five pillars of benefits
realisation’: strategic alignment, business prodegmct, architecture, direct payback and risk.

In summary: The latter method seems to be the prastical one to assess IT investments; re-
search should be continued in this direction bymrpting to work out a more universal weighted
system of criteria for this area in detail that ¢ddpe relevant to IT projects.
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