Revista de Sistemas de Informacdo da FSMA
n. 15 (2015) pp. 40-51

TRILHA BTUDANTIL

SISTEMAS DE INFORMACAO.

http://www.fsma.edu.br/si/sistemas.html

A Model to Calculate the Return on Investment
After a Software Implantation

Taisa Cordeiro Paduam, José Augusto Fabri, e Atlneald Erario
Graduate Program in Informatics, Federal Technotobiniversity of Parana

Abstract— Currently the organization has been concerned wiit
the analysis of the impact of IT investments. Ecomic pressures,
combined with years of significant IT spending witlout
demonstrating clear returns, forced companies to iprove their
financial practices and justify better and more clarly every penny
invested way. Thus, this article presents the modéb calculate the
return on investment after deploying software. Thismodel was
generated from two experiments conducted in the ladratory and in
the field, applied in southern Brazil, which showedeffective action
to catch the post-deployment time metrics. Neverthess, this article
may be applicable to all companies wishing to caltate the
temporal return from a deployment.

Intex Terms—Return on |nvestment; Investment; |nvestment in
technology.

|. INTRODUCTION

Investment in Information Technology in Brazil wileach
US$165 billion in 2015. The perspective is that doeintry
will consolidate iself as the fourth largest IT ketrin the world
[1].

Given the rising prominence of IT in organizatiooeg of the
evaluations methods whose growing use to justifgnemic
rationality of IT acquisition is ROI (return on iestment) [2], a
method that allows to analyze the investment viigbil

ROI calculation allows to decide on the values te
investment, either based on the savings or byrtbenie growth
achieved [3].

It is important to point out that ROI can be apglte all types
of investments. This fact reflects the growing dechafor
evidence of positive returns on the investmentslirkinds of
projects. ROl can be used to measure quality, psEs®
procedures, change management, marketing and ¢1tagrs

In the specific software context, there is no défece. As in
any other investment, we need to consider its methat is: does
the developed (or bought) software gives returns the

b

company? What is the aggregated value the softwdrréring
after its implantation?

ROI has become one of the indicators used to angvier
guestion, because companies use its value withgta to
evaluate if the investment in a software presentigh returns
to justify its implantation, when you consider thié real gains to
the organization.

In the context presented in the previous paragtapfspaper
has the goal to propose a method to calcule tharrredn
software investment. Developing a technique thiiwal us to
measure and plan the profitability of a softwareyraffer to an
organization an important value. In order to achiethe
proposed goal, the authors of this paper enumeratetwo
premises and a question to be answered:

Premise 1: Given that software has the goal todsppeseveral
business processes;

Premise 2: Given that the processes are automaethé
functionalities that make up software;

Question: Is it possible to propose a model toutate the return
on investment, focusing basically on the time econafter the
implantation of a set of functionalities from a givsoftware?

In order to answer the proposed question, thiepamas
structure into seven sections. Section 2 will pnesa
bibliographic referential on the theory of retum imvestment.
Section 3 presents some works related to this stldhe
proposal of the model on return on investmentsr afte
implantation of a software is presented in sectlorSection 4
presents the methods and procedures. Section @npsethe
execution of experiments to verify the model vigil Finally,
Section 7 presents some conclusions and furthetswor

1 The authors define implantation as the replacemerinstallation of a

new software.
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Il. RETURN ONINVESTMENT

ROI has become a popular metric for investment yaigl
because it was developed to measure the profittanguide
decisions with the final goal to demonstrate ifréhis economic
viability before investment [4]. ROI is a way fdret company to
determine the relationship between the applied evahio an
investment and the financial gains that will beida from it.

Several companies use methodologies to calculdtenren
investment. For Rico [5], “... ROI is the amountmbney that
returns from a given investment”. Hence, it cantifysyour
choices in decision making processed, with the goahvoid
financial losses that can be incurred from bad stments. It
can also make companies consider their costs andehefits
from investments made in their work processes.

The simplest expression to measure an investment
established by the equation that adopts subtractidhe return
achieve from the investment cost and divides itlgyinvestment
cost (equation 1).

In literature, there is no absolute conformity be toncepts
that appear in the numerator and denominator of RiGd
calculus. This paper adopts the one we considebetothe
simplest.

It is important to point out that ROl can be usedtivo
different ways, according to financial tactics [@): Operational
Strategy: price policy, production scale, qualiyrchase and
stock decisions, etc.; (i) Investment strategy.renproductive
use of the capital, technology, identification @ninvestments
that are economically attractive. In this contfs{t points out
that the Operational Strategy intends to relate Rf@th
efficiency (making things right), while Investme@trategy
relates ROI with efficacy (making the right thing). this prism,
[5] clearly shows that the former focuses on thetesyic
operational level of a specific organization, whilee latter
focuses on the managerial level.

(Achieved Return - Investment Cost)

ROI = X100

Investment Cost

Equation 1 — ROI formula, (Andru & Botchkarev (2Q)L1

In the case of software, ROI has the goal to iferfithe
software, after its implantation, achieved the expa goal or if

2 The judgement on formula simplicity was perfornsdthe authors. The

criterion used was the smallest number of variaiolése formula.

it at least covered the invested value — througbtautomation
of business processes from a specific organization.

After presenting formally the concepts that conc&Ol
theory, we present in the next section the relatewdks.

I1l. RELATED WORKS

In 2003, IDC developed a study on the return on investment
in IT. Participated in this study 60 managers oflf€as, a group
of professionals that is part of the e-busines&bailDC [2].

The general view of IDC classifies ROl as an ex#@lym
important tool to: 1) assure IT investment decisjd) align IT
projects and business strategies; 3) adequatetineets to the
organization goals and consequently to achieve einfarce
competitive advantages.

According to IDC, the steps that involve the praces ROI
calculation are:
is @) information gathering: gather as much informatias
possible on organizational structure and businessegs. This
gathering process is widely based on theories éttieto an
organization requisite gathering;

b) establishment of strategic priorities: in paghlto the
information gathering process, it is necessary dtaldish the
process and organizational challenges and the lgessi
alternatives. These challenges are deeply linkethéoprocess
improvement and the return the organization mighieve with
the investment being considered. Prioritizing tbfellenge is
inherent to the actors belonging to the organipatitrategic
areas;

c) definition of indicators: these are defined lohsm the
information gathered, on the definition of strategriorities and
in the discussion among the several business utiitctly
impacted by the project;

d) cost determination: calculation of all investrseand costs
(direct and indirect). IDC points out that there aeveral ways
and techniques that may be used to determine toste;

e) analysis of new opportunities: to put into pergwes the
transformation of business processes, focusingnemrteation of
new products and services — focusing always on dmipg
efficiency and efficacy indicators;

f) measurement of gains: quantify the direct andirect
benefits, both tangible and not tangible (higherdpictivity, cost

2 IDC is the leader company in the area of mankttlligence, consulting

services and event organization for the marketafofrmation Technology and

Telecommunications. IDC helps IT professionals,ifessmen and investors to
make decisions on technology and business stratbgised on fats. More than
1000 analysts from IDC provide deep knowledge gmoajunities, technological

trends and market evolution at a global, regiomal Bcal level in more than

110 countries for more than 45 years.
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reduction, sales increase, client retention rateremse and
others).

The steps described above by the IDC served asralétion
to build the steps of the proposed model, allowisgo direct it
towards the capture of information on variables, difinition of
the strategic axis and the determination of castsimvestments.

In a second paper, McShea [8] defines a new metfic
Financial Return on Infrastructure (ROIE). Accoglino
McShea, the most important benefit from using RGIE a
performance metric is that it allows for IT managemas a
contribution to the aggregated value to the glafrghknization
financial reality context.

The study from McShea made us visualize the impogaf
the metrics on IT expenses and the use of perzedaformulas
to calculate ROI. McShea also points out that thetrics
provide to IT executives the ability to communicate real
economic terms on issues that are inherent toetienblogical
infrastructure, a fact that greatly benefits thegamization's
performance. Customizing the formulas to persoedRDI goes
hand in hand with the perspective defined by metridich
formally define the organizational wishes. Custdngzthese
metrics require customizing variables and the fdanproposed
by McShea opens the possibility of extending thiskywith the
perspective of customizing de model and the fornfatathe
ROLI.

Rico [9] presents the return on investment withagproach
that is widely used to measure the value of a m®aE a
product. For the author, ROI can also be used tasme the
economic value of the software process
approaches. In this sense, Rico [9] explains on R®lan

Improvement of the Software Process presenting icnetr

practices, models and examples.

The work by David Rico is one of the most cited gragn the
area of return on investment and presented intansiic way
the techniques to calculate the metrics related@b — focusing
mainly on profitability issues after the implantati of the
process. Rico's proposal is a strong contribution the
idealization of our proposal.

The proposal defined by Rico [9] does not mentimeatly
the definition of steps to calculate the ROI pragbby IDC, but
it is clear the relationship between both propodats instance,
Rico proposes the problem identification phase eviitliC works
with the information gathering step.

We also highlight the assumptions inherent to R@Jetbped
by Viana and Vasconcelos [10]. They propose thendssork

improvemer

compose the ROI in Software Process Improvemerd.phases
that make the framework are: a) problem identifgt b)
detailed diagnostics; c¢) ROI estimative; d) pilotojpct
implementation; e) termination. This paper presentae results
from an experimental research conducted in thrgarozations
on the relevant aspects of Software Process Imprent

Viana e Vasconcelos [10] had a strong impact on our

proposal, given their cycle and the steps for FRRDI$ which
each step presets indicators that contribute tdriprovement
of the Software Process.

In order to finalize this section it is also impant to point out
that all cited authors contributed to the conceptié the model
described here (Figure 1), but none of them defitiesctly
which is the return a software product proovideterathe
implantation (an information summarized by Figure The
union of the model with all the contributions cogifrom the
literature may foster the creation of a tool thainteresting to
define ROl in the IT field.

@ Rocha [4] - Definition

IDC[2] -steps @
Steps to outline ROI

@ Mcshea [9]-
Alternative ROI

calculation ROI

Software
Implantation

Rico [5] @

Process improvement

Viana e Vasconcelos[10] @
Process improvement

@ contribute to the proposal of ROl software implantation

Figure 1 — The relationship between the theorefreahework with the ROI for
software implantation.

IV. A MODEL FOR THERETURN ONINVESTMENT AFTER THE
IMPLANTATION OF SOFTWARE

The model to compose the ROI after a software imptéoon
is directly influence by the studies [2], [9] e [1fresented in
sections 2 and 3.

The model design was based in Besiness Model Canvas
presented by Osterwalder and Pigneur in their bBo&iness
Model Generatiorj11].

FROISPI Eramework Return on Investment of Software Process The Canvas model has the goal of outlining in ap@nand

Improvement which is made by phases
organization uses the set of metrics defined byoRf&], to

in which thedidactical way, how the organization business meaeks.
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Osterwalder and Pigneur [11] classify the Canvaa asual
tool and an easy to understand practice. The t@aslbeen used
by organizations of all sizes, given its ease gblamentation
and of maintenance.

It is important to point out that the simple, visuaractical
and didactical way of the Canvas model contribgigdificantly
to the composition of the calculation model thdiraes the ROI
that an organization gets after the implantation tbe
functionalities of a software.

The Canvas
propositions, channels, client relationship, incoso@rces, key
resources, key activities, key partnerships and stsicture)
drawn in a piece of paper. Each point correspondsKkey point
that a team or an organization must seek for itness to be
successful.

Osterwalder and Pigneur [11] proposes that widlasich block

guestions be posed so that a global vision of tlenless can be

established. The model allows to discuss and iategseveral

views about how each company may/should act, thén ma

elements of each block and how they interact.

With the prerogatives established by Canvas, theulegion
model that defines the ROI over time that an ommion
achieves after implanting the functionalities ofsaftware is
structures in a sheet. Nevertheless, the numbeblotks
(divisions) is smaller (four in total).

The blocks present in the model are (see Figure 2):

1. strategic axis;

2. investment;

3. returns achieved;

4. benefits and oportunity.

It is important to point out that the blocks definby the
canvases are used to foster new ideas. The canwvhs, context
of this work, served only as an inspiration to ity establish
the information that will be achieved with the @pation of the
ROI for a software implantation. It should e noticthat no
block defined in Canvas has any relation to thekdoused in
the artifact used to calculate the ROI.

A detailed description of the specificities thatkeahe model
is presented in the next subsections.

A. Strategic Axis — Choose Return Concentration Axis

The strategic axis or direction has the goal of ingkhe
strategic choices responsible for the organizatiesired results.
Therefore, this axis, must define all the roadst tmast be
travelled for the business to succeed, preferént@mbining
them. When defining the axis, the priorities withithe
organizational environment are established. Theegdieed axis
presented in the model are: management and irtigdllec

« Management axis: its goal is to identify the cdnition level
that the software implantation offers to the orgation
results, such as higher productivity for the perfance of he
business process, reducing time and consequerghcabts
within the organizational environment.

« Intellectual Axis: points to all the knowledge, énfnation,
intellectual property and experience offered duritige
software implantation process.

It is important to point out that the Intellectugtis will no be

is made of nine blocks (clients, valutstudied in this paper, because the authors ofpagser do not

have enough subsidies, given the number of subgutriables
that influence the issues concerning knowledge gemant.

B. Investment: Quantifying the Invested Capital.

The goal for this block is to quantify all the capbithat was
invested in the software implantation, that is, edlsource
application made with the goal of receiving anyfetreturn.

C. Achieved Return: Quantifying Achieved Return

This block is characterized by quantifying all theturn
achieve by the implantation of the software, that all the
amount of money, time or effort gained or lost dgrithe
implantation.

It is important to point out again that the foaltlois work is to
create a calculation mode for the ROI within a tiinane that an
organization achieves after the implantation offthvectionalities
of a software. For our proposal, it is necessasy fo calcute the
achieved return. In order to calculate this retwe created an
algorithm that can be seen in Table 1.

(A) STRATEGIC AXIS (B) INVESTMENT

@ Management
O Intellectual

(C) ACHIEVED RETURN

(D) ROI

Figure 2. Model to estimate the Return on Investraéer the software
implantation.
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Analyzing Table 1 it is possible to see that thetoe RF
stores the financial return achieve within a timenfe for each
functionality of the specific implanted softwareo €alculate the
total return we just need to use equation 2.

I=1
RF, = Z RF,
N

Equation 2 — Formula for the Total Financial Retdrirepresents the index for
the vector of implanted functionalities.

D. Calculate ROL.

The last block pointed in the model defines hovcatculate
the ROI.

In order to calculate this value, we need to Umeformula
presented in Equation 1. The variable Return inddfby RF,
calculated with Equation 2 and the variable costharacterized
by the investment, as defined in section 4.2.

The numerator of Equation 1 uses the subtractibrihe
achieved return RR generated with Equation 2) with the
investment cost, determined in block B of Figure
(INVESTMENT). The denominator is determined by quexd B
of Figure 2.

Finally, it is important to point out that the ifoula for the
ROI presents the values in Reais of every invesged. In case
the ROI has negative value, the investment in thplanted
functionalities is not supposed to return value.

V. METHODS ANDPRODCEDURES

This work adopts the controlled experiment as nedtea
method. It is important to point out that this nwattperforms the
hypothesis test through a controlled experimentsigded in
order to create the necessary data. This methodeaerformed
both in the lab or in the field [13].

a) Hypothesis definition.

b) Experimental protocol conception. Set of environtakn
rules used to execute the experiment.

c) Execution of the experiment (described in a spesifiction
because of its importance).

d) Result analysis (described in a specific sectiocabse of

its importance).

a) Hypothesis definition: The hypothesis formulation is the
formal definition which we intend to qualify as ¢rwr false in
the experiment. The hypotheses are possible answars

A
4

Start:

Variables: f, Tssw, Tcsw, AT, P, RF[n], i, F, CH

HWN R

5.
end.

Variable description

f: represents a selected functionality

Tssw: time the organization takes to perform the functionality without the
software.

Tesw: time the organization takes to perform the functionality with the
software.

AT: Stores the time interval Tssw—Tcsw.

Note: It is important to standardize the time unit.

P: How many times the functionality will be performed within a month,
semester, year, biennial, etc.

RF: vector that stores the financial returns achieved with the functionality.
n: number of functionalities the software has.

i: index of the vector RF

F: total number of functionalities the software has,

CH: Cost to execute a specific business process. This cost may be measured
in hours, minutes or seconds.

Read (F).
i=0.

While i < F do
Begin

. Select a a funcionality i.

. Storeitin f.

. Standardize the time unit

. Monitor the business process execution time without using
the software or Monitor the execution time of a business
process that uses the functionality fthat will be replaced
by the software in the organization. Do not forget to use
the standard time unit.

e. Store the calculated time into Tsswy.

Monitor the business process execution time without using

the implanted software functionality f

. Store the calculated time into Tcswy.

. Calculate the time difference using the equation

AT = Tsswe—Tcswg
i. Measure the number of times the functionality f will be
used in a specific time frame.
j. Store the amount of time into P.
. Multiply ATf by Py, using the equation below. Notice that
executing the functionality f several times might increase
the time economy.

ﬂTpf = ﬂ\Tf * Pf

|. Store the cost to execute a specific business process into
CH. Respect the standard time unit.

m RF[i] = AT,  CH;

i=i+1

o 0 T o

n.

end.

Table 1. Algorithm to compose the achieved retith the implantation of a

specific software.

b) specific research question. In Section 1 we presernhe
premisses and the research question defined invtitis

Premise 1. Given that software has the goal to dspge
several business processes;
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Premise 2: Given that the processes are automgteideb
functionalities that make up software;

Question: Is it possible to propose a model toudate the

return on investment, focusing basically on the etim

economy after the implantation of a set of fundiiities
from a given software?

There are two possible answers to this questionthis case,
we have two propositions: Yes, it is possible topgmse a model
to calculate the return on investment focusing tgain the time
economy and No, it is not possible to propose sugtodel. .

b) Experimental Protocol In order to conceive the
experimental protocol it is hecessary to:
Define the experimental environment. In this stée t
researchers must answer the following questioni @
experiment be performed in the lab or in the field?
Configure the environment: Performing this steggines:

1. Definition of the entities involved in the

experiment (environment, people, tools, softwal

or co components and artifacts) — See tables 2 and

4,

place, sex, etc);

experiment will be performed.

instance.

(questionnaire, direct observation of the entities)

gathered information are consistent and prone
generalization?

As pointed out before, the authors of this papeetiped two
experiments in the lab and one in the field tofydtie efficacy
of the proposed model. The experimental protocats e seen
at tables 2 and 4.

In order to perform the lab experiments, the awghlsmught to
create a business process environment where a lataicu
chronometer and tokens were necessary.

When performing the experiment in the field, thehaus
presented the Multilevel Marketing organization, ftware
consumer that used spreadsheet software for mamg.\l@ spite
of being reasonably easy to create, spreadshefite @deseries
of limitations that make it practically mandatoxy migrate to
software systems as the organization grows. Hen
Organization X implanted a specific managemenisof to the
area of multilevel marketing.

Characterization of the entities (age, degreesk wor
Organization of the environment in which the 2.
Definition of the sample: amount of persons, for
. Definition of how to gather the information 3

Validation of the information: the protocol and the

After the protocol definition, the authors presenthe next
section information on the execution of the expenim

VI. EXECUTION OF THEEXPERIMENTS ON THEMODEL

In order to perform thdab experiment in a class at the
Graduate Program on Informatics (PPGI) at the FRdder
Technological University of Paran& - campus Comeliocépio
— CP, the class was divided into 4 teams, eachndtheat least
two members and at most four members.

After dividing the class into teams, we distributdke
materials. During the materials, a calculator ane pertinent
tokens were delivered to each team, from 1 to & [igt with all
clients and a calculator were given to team 4. gdbups
received a chronometer, which they were askedset.re

Teams 1, 2 and 3 selected a member to manipulat®kens
and a member to control the time. Team 4 selecte@raber to
handle the client list and a member to controltime.

The teams performed the following tasks in parallel

Team 1 — the member manipulated the tokens selected

indebted customers. After selecting, He summeddtiat

value for each selected customer. In the end, tbepg
presented the total value of the customers’ debt the
time need to perform the calculation.

Team 2 — the member manipulated the tokens andemtde

them alphabetically. The execution of the process w

timed. In the end, the group presented the cuswrfiks

ordered and the time need to perform this task.

Team 3 — the member inserted 30 customers intdildse

and the execution of this step was timed. In theé e

group presented the new customers’ files and the tieed

to perform this task.

Team 4 — the member responsible for the custontists’

summed the debt value and this step was timedhelremnd,

the group presented the total value of the custsnusbt
and the time need to perform the calculation.
The execution time for each functionality was teriton the
board.
After performing the tasks, the functionalitiepiemented in
the software were presented to the teams.

The theory of the calculation on the return orestment and
the model proposed in this work were presentethéontembers
of the experiment.

Afterwards, the information generated by the experit, that
is, the time need to perform the processes destiibéems 1,
2, 3 and 4 of this section, the algorithm in Tableas executed

C&nd the information generated by the algorithm wieserted
into the spreadsheet used to calculate the ROI.eBleblished
criteria were:

rel.

9.
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Time unit: seconds

Investment value: R$ 100,00

Execution times established during the experimeetew
inserted in the colummsswf

For the variablel'cswfwe inserted the execution times of th
software functionalities. When there were no todds
calculate the processing time, a time of 1s wastratly
inserted at th@cswf

a)
b)
c)

d)

Entities
Students at the graduate program enrolled in the Software Engineering
subject.

Caracterization of the entities

The entities will be characterized with the capture of the following
information: name, sex, age, education, profession, time of experience in the
Field. These fields are stored in a specific form available at the Internet
address http://goo.gl/forms/rixCddN2yu which was filled before performing
the experiment.

Configuration of the environment for the lab experiment
Computer lab with four computers
2 Calculators.
4 Chronometers — it is possible to use the chronometer software available at
the students cell phones.
130 tokens. Each token contains the following fields: name, date of birth, debt
value and situation (OK when there is no debt)
The tokens were divided into three groups: 50 tokens ordered alphabetically
for group1, 50 tokens with no specific ordering for group 2 and 30 tokens with
no filled values for group 3.
A list with all the customers stored in the tokens with all the same fields.
A computer with MS - ACCESS installed.
A DBMS developped MS — ACCESS whose structure is:

0 Table with all the fields described above, duly filled;

0 Table with all the fields described above and with no records;

0 SQK query to list all indebted customers (see Table 3);

0 Customer enrollment form;

0 Report that presents the total debt for all customers;”.

0 Spreadsheet to calculate the returno n investment in software

projects.s.

Sample definition

The experiment was performed in a class of the Graduate Program in
Informatics — PPGI at the Federal Technical University of Parana - campus
Cornélio Procépio — CP (12 students).

Protocol Validation

The information defined in the protocol were analyzed by the authors, 3
professors of Software Engineering, one professor from the area of
experimentation in software engineering and one professor in the area of
management, all of the them from the faculty of the Federal Technical
University of Parana — campus Cornélio Préprio. Protocol validation was
positive to the following question: does the experiment protocol offer the
replication conditions for other researchers?

Table 2. Experimental protocol used in the lab

4 It is possible to find a copy of the DBMS presehir this item at the ink:
https://www.dropbox.com/s/dbeg3x1tmhu2dm2/clieresdb?dI=0

This spreadsheet can be found at the
https://www.dropbox.com/s/yyaeaawsbn42708/C%C3%Adlb20R0iSw.xIsx
2dI=0

SELECT clientes.nome, clientes.[valor devido], clientes.situagdo FROM clientes
WHERE (((clientes.situagdo)=Yes)) ORDER BY clientes.nome;
Table 3. SQL used in the lab experiment.

Entities

I Na organization from the Multilevel Marketing sector that wishes to install a
software.
Caracterization of the entities
The entity was characterized with the capture of the following information:
name, address, number of employees, years in the market. This information
was gathered in person by the authors before conducting the experiment.
Since there is a single entity, there is no need for a Google Docs form to gather
its information..
Configuration of the environment for the experiment performed in the field
1 Computer with MS — Excel and a Management Software
Clients report
Sales Report.
Sample definition
The experiment was performed in a Multilevel Marketing organization within
the presence of three of its employees.
Protocol Validation
The information defined in the protocol were analyzed by the authors, 3
professors of Software Engineering, one professor from the area of
experimentation in software engineering and one professor in the area of
management, all of the them from the faculty of the Federal Technical
University of Parand — campus Cornélio Préprio. Protocol validation was
positive to the following question: does the experiment protocol offer the

v

replication conditions for other researchers?

Table 4. Experimental protocol used in the orgaioma

The Alpha School hired the functionality “Online a@les” for R$1500,00
Previously, the grades were printed and given ¢ etudent by the responsib)
secretary. Time estimated for the process was 48Qutes. Hiring the
functionally made the process last about 1 mindtee grades are mad
available 12 times a year and the value for the bbthe secretary is R$10,00.
What is the return in R$ of this investme

D

Table 5. Problem situation to see if the studantierstood the algorithm used
to calculate the ROI

Informations presented in the items a through dyelsas the
algorithm, were inserted in from of the studentsrigure 3.

In order to verify whether the students understboav to
calculate the ROI, a model problem was presentebl€l5).
Afterwards, the students were asked to calculaeR@| for the
problem situation.

The experiment presents results on the returnwastment as
saved time after a software implantation. It is amgnt to point
out that the data generated in the lab experimeatew
consolidated in Figure 2. Notice that they folldwe {prerogatives
defined by the model in section 4.

link
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(A) STRATEGIC AXIS

Managemer

(B) INVESTMENT
R$ 100,01

(C) ACHIEVED RETURN

1)Measure the time Interval

ATy = Tsswe—Teswy

Tsswf | Teswf | ATS
F1 29¢ 1 297
F2 32C 1 31¢
F3 713 398 315
F4 165 1 164

3)Measure the Financial Return

RF = AT, = CH;

2)Measure the amount of times the time
interval will be executed.

ﬂiTpf — ﬁTf * Pf-‘

ATs Ps ATpf
F1 297 12 356¢
F2 31¢ 12 382¢
F3 315 12 3780
F4 164 12 1968

4) Measure the total Financial Return

I=1
RF, = z RF;
N

ATpf CH; RF
F1 297 0,02 71,2¢
F2 319 0,02 76,56 | RFt | R$ 262,80
F3 315 0,02 75,60
F4 164 0,02 39,36
(D) ROI
_ Retorno — Custo
Rui =
Cuslo
[ Roi R$ 1,63

Figure 3. ROI of the benefits generated by thewsog implantation.
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(A) STRATEGIC AXIS (B) INVESTMENT
Management 2500,00

(C) ACHIEVED RETURN

1) Measure the time Interval 2)Measure the amount of times the time
interval will be executed.
ATy = Tsswg—Teswg AT, — ATg+ Py
Tsswf | Teswf | ATS AT; P; ATpf
F1 585 1 584 F1 584 48 28032
F2 270 1 269 F2 269 48 12912
F3 45¢ 232 22€ F3 226 48 10848
3)Measure the Financial Return 4) Measure the total Financial Return
RF = AT, = CHg I=1
RF, = Z RF;
F1 28032 0,02 560,64
F2 | 1201 0,0z | 2582 | RFt | R$ 1.035,84
F3 1084¢ 0,0z 216,9¢
(D) ROI
_ Retorno — Custo
Roi =
Custo
[ Roi | - R$059 |

Figure 4. ROI of the benefits generated by the software implantation.
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Figure 3 presents the return on investment forettperiment
performed in the lab for the students of our grégyaogram.
Notice that in the experiment the return on investinfor the
functionalities that were performed twelve timegegnfthe
software implantation was R1,63 for each real itmest (for a
total investment of R$100).

Finally, it is important to point out that in thabl the values
are ficticious, that is, we defined thesd hoc This fact is not
true in the field experiment. The Field experiments
performed in na organization on the Field of Melibl
Marketing, that for confidentiality reasons will bealled

organization X. This is a small size organization that is located

in the south of Brazil.

Multilevel Marketing is a distribution method thaakes
products and services directly to the consumemusidependent
distributors [14].

The ROl model was applied on the Multilevel Markgti
management software installed at organization X $bftware
used has the goal of allowing the user to havecfutitrol on its
sales to its distributor networks. Previously, aiigation X used
MS-Excel spreadsheets to perform its controls.

In order to perform this experiment, three emplayieem the
organization were interviewed and the following teafre
functionalities were analyzed: client managemengles
management and bonus management.

Notice that in Figure 4, Just as the previous erpent,
follows all the prerogatives defined for the moitkeSection4.

Figure 4 presents the ROI of the experiment peréolrin
organization X. In this case, Figure 4 presentsréiern in time
with the implantation of the new software and itadtionalities,
which were executed 48 times after the softwarddmiption. In
this case the ROI was R$ 0,59 for each invested (fea a
investment of R$2.500).

The negative ROI represents that for those funatities
alone the investment of R$2.500,00 did not bring @aturn for
the organization, a fact that is consolidated ie tROI
organization , a fact that is consolidated if tHel ks calculated
for all functionalities by the algorithm presenfadrable 1.

VIl. RESULTS ANDCONCLUSIONS

The results found applying this model and takingo in
consideration the initial goal set (propose a mddetalculate
the return on software investment) may be seeméydllowing
qualitative results:

1) The model contributes significativelly to a quick
understanding of the ROI in a software implantatiginen

8 The authors do not have to formal authorizatioditwilge the organization
name in this paper.

that just like the Canvas, the model is a visutifaat, easy
to understand, implement and upkeep.

The model tends to make it easier to bring abautréturns
on software implantation, besides making it eatiesee
new opportunities for organizations through thedgtaf its
four fundamental elements;

The model makes it easier to discuss opinionsgefivgt a
common understanding among
generating strong indicators for the
operational efficiency given the software implaiaat It

2)

3)

should be remembered that the model was applieg onl

within the management axis.

The model is a useful strategic artifact, easy @uadtical to

use, given that it presents its usage logic.
It is interesting to point out that none of therf@lements are
considered as new by businessmen, but the modelseqtation
of the return on investment in a holistic way andisingle sheet
of paper is something new for most entrepreneufadtathat was
realized when we performed the field experiment).

Besides these results, we found the following Btiins in the
model:

1. The proposed model focus basically on the ROI an th
automation of a business process using a software;

2. The data used in the model to calculate the RQifamly
in the time aspect;

3. This paper did not deal with the intellectual awisthe
model

This paper presented a model to calculate the rmetur a

software investment. As illustrated in section #g tROI

calculation is characterized as an efficient way fan

organization to determine the relationship betwasninvested

value and the financial gains achieved with thigesiment.

Given that the ROI calculation provides a foundatom which

to base decisions, it helps to plan commercial gbalsed on

more reachable results, to evaluate developmenbrappties

and to measure market responses.

Therefore, the construction of the ROI is a way fbe
organization to structure and understand the invest on the
purchased software. Using the model for this goakes the
process easier and allows a simpler evaluatioriffe#rent areas
and their interactions.

The construction process for the ROI is the impurgzoint
for an organization. Hence, each organization carsgnalize
the method, adapting it to its reality.

Two experiments were presented to demonstrate ahefits
of the proposal. Nevertheless, it is still necesdarvalidate it
with more experiments. This means that no genetidizs on
the model can be made at the model.

When performing the experiments, the participatiswed

4)
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motivation and curiosity, for the benefits of theodel were Requisitos: KAOS x Mapas Mentais”, In: 7% Confei@nébérica de
Sistemas e Tecnologias de Informacdo, 2012, MasjpaEha. Anais 72

rapidly understood. ) ) ) Conferéncia Ibérica de Sistemas e Tecnologiasfdeniacéo, 2012.
As future work we intend to validate the model wittore  [14) w. Marks. Marketing de Rede: O guia definitivo daM— Multi — Level

experiments and deal with the intellectual axigating metrics Marketing. S&o Paulo: Makron Books, 1995.

to measure knowledge, intellectual property andeggrpce [15] J. Phillips; P. Phillip, V. Blanco; A. Meira. Comrmoedir o Retorno sobre o

: - Investimento - Uma missdo critica para o gerentepigeto. Revista
offered by a software implantation. MundoPM - Project Management. 2007. Disponivel em:

<www.mundopm.com.br/Busca.jsp#edicoes>. Acessa2@nfev. 2015.

(1]

(2]
(3]

(4]

(5]
(6]
(7]
(8]
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