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ABSTRACT

The study verified the production area’s key uspmions about needs being met by ERP
through a survey conducted within industries frown $tate of S&o Paulo. The survey instrument
is composed of 28 activities related to the productarea, using the literature review on
production management and ERP as a basis. Alsodimensions for production activities were
defined: Inventory Management Policies, ForecaBP and MRP Il. Activities were evaluated
according to five different criteria: Needs Beingety Ease of Use, Parameterization,
Customization and Training. The questionnaire wasaared by managers from 46 industries,
composing a non-probabilistic sample with an adbéig criterion. The research is
exploratory. The analysis of the obtained data diiyoahowed that ERPs meet the expectations
of production managers. However, its most notewosaspect is the high number of activities
that are not used by companies. It was notedttigahigher the number of used activities, the
higher the level of perception of needs being met.
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1. INTRODUCTION

Even after the great expansion of ERFnterprise Resources Planningystems in
the 90’'s, nearly twenty years have passed by addyiostill, ERP is a source of
academic studies. The modules linked to produati@magement were the first to be
developed and form the “birth place” of ERPs. Timeriest in this study was developed
through the observation that, despite the factERP has already been used for quite a
long time, much is still debated over the beneditfjculties and need for companies to
adjust to the system use. Such an observationoleédet proposition of verifying user
and production manager opinions, as to the usadf an instrument in relation to their
needs being met in the execution of productionvdigts as found in the recent
academic literature through the functionalitiesilade in these systems.

Business management systems have evolved, fromfitie MRP (Material
Requirement Planningo the current ERP. According to Aghazadeh (20B®P had a
tough beginning, but it overcame difficulties arttbwed its capacity to survive and
adjust, becoming more apt to provide companies natessary information. Still, one
may consider that its benefit levels are debatatdfeen companies must subject
themselves to the business rules of these systethsheerefore, it is relevant to ask user
opinions about needs being met. One aspect todhdighited is that ERPs were made
empirically by their suppliers, without any academevelopment that guided or limited
them (Barrella, 2000). There is also the fact tinahy organizations, by adopting an
ERP system, do not have an actual notion of how tven processes will be like after
the system is implemented.

Carrying out this study is justified as it mgarded as a contribution to what is
already known about ERP. It is suitable to quastiow much ERP effectively meets
the expectations of what it proposes to achieveesthis still is a debatable point.

The purpose of this research was to verify aser production manager opinions
from industrial companies in the State of Sdo Paaltmut needs being met related to
production department activities, through the fiowlities available in ERP systems.
The study’s guiding question is: What are the ws®t production manager opinions,
from industrial companies from the State of Sdo®about needs being met related to
production department activities, through the fioralities available in ERP systems?

In order to identify production activitiegaommendations and references found
in recent academic literature were used, from wRi8lbasic activities were identified,
which compose this research instrument’'s assertibos each type of production
activity evaluated, the user opinions were verifibtbugh five evaluation items: their
needs being met through ERP functionalities, fumality ease of use, parameterization
performed in functionality, need for functionalitystomization and training received.

2. CONCEPTUAL FRAMEWORK
Production methods and techniques have evolved thesrast centuries. From

handmade production to modern production, quastipeoduced have increased in
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order to serve a growing number of service andybdonsumers. Car production is a
good example. The theme is addressed in the bdbk Machine thatChanged the
World”, by Womack, Roos and Jones (1992). It deéssithe car manufacturing process
evolution over the last decades. Production maoaielwell as their end products start to
become more complex. A car, for instance, invothesisands of separate items.

Manually managing inventories, suppliers, the maaiufring of semi-finished,
intermediate and finished products is no longeeasonable solution. In order to meet
this need, big companies began to invest in inftionasystems to aid this task in their
plants.

In the 1960’s, MRP, or Material Requirement Plagninvhich is a specific
functionality in the area of production, emergedl ag used to calculate needs and
dependent demand material flow time periods (Sl&@tlambers and Johnston, 2002). It
was initially just an inventory control conceptjfshg focus to material planning in the
1970’s (Gupta and Kohli, 2006).

By obtaining new modules and functionalities foe ghop floor, it created MRP i
(Manufacturing Resources Planning he evolution continues until other modules were
added, which can be operated separately from thauptive process. This is the case of
Accounting, Finance, etc, thus, resulting in thedera ERP.

ERPs, which are integrated application packagesated to meet most of the
information needs of a company, for the first tiofeered administrators the possibility
to control their company’s activities in real timsince information flows in a
standardized fashion in a single databank the wtwsle, no business transactions go
unnoticed (Davenport, 2002). They are powerful 6lugons for companies and, if
properly implemented, they may offer countless bendéo the companies (Souza,
2000). ERP focus is on the business process andmfinctional areas of a company
(Corréa and Gianesi. 1994; Gupta and Kohli, 2006).

A great difficulty presented by Davenport (1998)hat these systems, in addition to
being expensive and difficult to implement, impdkeir own logic, which can tie the
hands of managers. This occurs if the company gasds the business models that the
market conventionally calls good practices and #natembedded in these systems.

Souza (2000) pinpoints some important conceptsrdega ERPs: (i) Functionality
is a set of functions, characteristics and possésl of ERP use. The summation of
functions “form the transactional information syatethat support business processes”
(Souza 2000, p. 17). In general, it is a set ded#t situations in a variety of processes
to be performed by the system. (i) The modulestlagesmallest sets of functions that
may be acquired and implemented separately frofaR system. They are composed
of a set of functions that correspond to companyadenents. This division allows
companies to only opt for ERP parts that are dédoee implemented, and the system
needs not to be implemented as a whole. (iii) Patanzation is the adjustment of the
ERP functionality in a given company by mean ofgpaeter value definitions, which
are already available on the system itself. By givam the parameters values, some
functionalities behave in a different way. Systeangoeterization is important because
it allows for increase in scale in the relationviie¢n ERP users and their suppliers. (iv)
Customization is the modification of the ERP systemthat it can adjust to a given
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function or need and that parameterization does auuiress. (v) Locality is the
adjustment of an ERP developed in a given coumtrprder to function in another
country, considering such aspects as legislatiaxation, or commercial process, for
instance. (vi) Updating is the process in which tBRP supplier makes new
functionalities available and corrects possibledpia errors.

One of the most critical points of the ERP impletaéion process is a possible non-
adherence of company processes to the practicesdeiath in these software packages
(Davenport, 1998; Souza and Zwicker, 2000), whiekdbs to parameterization needs
and/or customization (Marins and Padilha, 200428, 2000; Mendes and Escrivao
Filho, 2007).

Azevedo Junior and Campos (2008) studied the usa ofethodology for the
development of business management software ane #ngt defining requirements for
business support software systems is not a simagle due to the dynamics in process
changes. The use of a suitable methodology mayr afttvantages such as: (i)
systematic identification of the information needsm the processes linked to the
business targets; (ii) systematic identificatioraminteractive approach of the Business
Processes; and (iii) an incorporation of activitiesich are consistent with the
incremental model.

Also, with regards to the same theme, Bervian (2@@ddied the criteria for the
decision of customizing ERP in the implementatioojgct. The author confirmed that
the practices embedded in the ERPs may not comiily tive company’s practices.
Thus, during the system implementation, it is neagsthat some decisions be made
aiming to resolve the non-adherence of the systethd organization. Basically, there
are two alternatives: a change in the organizatidnisiness processes or an ERP
system customization.

In addition to parameterization and customizatitrere is another point to be
highlighted as a factor for higher ERP adherencsning. Silva (2005) studied the
importance and influence of training in implemeittatand in ERP systems acceptance
according to some central factors: the perceivesfulisess and ease of use and the
attitude towards the new technology. The study gtbthat training positively affects
the acceptance of ERP, which, in turn, had a p@sithpact on ease of use and on the
perceived usefulness.

2.1 Production Management

The basic goal of Operations and Production ManagerfO&PM) is to increase
productivity and improve the quality of productdaservices. Essentially, companies,
whether profit or non-profit, exist to create valaed it is the production area that is
directly involved in the tasks that add value todarcts and services. (Meredith, 2002).
Creating these products and services is the vergsom for any organization's
existence(Slack, Chambers and Johnston, 2002).

Managing production is a task that involves marnaies. The path chosen in this
study was to evaluate activities that are importantthe execution of tasks linked to
production management and that may be performezughr ERP functionalities by
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reviewing recent studies from the academic litesgtul2 articles, 5 theses and
dissertations, from which relevant activities foe tdevelopment of the field research
were chosen. As a complement, a theoretical carisand support from 6 O&PM
textbooks were used, for which references in thekwed Bido (2004) were found and
used; he did a comparative study of textbooks @ttieme and the syllabus of three
different universities,.

This work does not intend to exhaust all the pols#s of production activities,
but, rather, evaluate the processes and actitite@anost meet the goals of this research
based on literature review and published works

It is important to highlight that the productiontigities shown in this work have
differences in semantic values, from simple comréwlhs, such as “Current Balance”
and the “Historical Demand Data”, and business tmas, such as “Purchase Order”
and “Work Order”, to complex processing, such asRviend MRP Il. One may
consider this aspect a limitation of the work. @a bther hand, some activities of minor
scope were added to the production area list peepar this work, based on the
bibliographic research about Production and ab&R Evhen it was considered to have
greater relevance and recurrence of the activiation.

In order to better organize the presentation o$ehprocesses, they were divided
into four main groups that represent functional ehsions: (i) Inventory Management
Policies, (ii) Forecasts, (iii) MRP and (iv) MRP. Tlable 1 shows what was evaluated in
this study for the Inventory Management Policy.

Authors

Activity

Theses and
Articles O&PM books
Dissertations

Corréa and Gianesi (1994)(Cap.4);
Martins and Laugeni (1998)(Cap.9);
Davis, Aquiliano and Chase(2001)(Cap.14);

Slack, Chambers and Johnston (2002)(Cap.12);
Gaither and Frazier (2002)(Cap.9); Ritzman and
Krajewski(2002)(Cap.10)

Cardoso, Silva Neto and
Souza (1999)

Order Point Peixoto and Pinto (2006); Valeretto Junior (2005)
Santoro and Freire(2008);

Cardoso, Silva Neto and Corréa e Gianesi (1994)(Cap.4);
Souza (1999) Martins and Laugeni (1998)(Cap.9);
Economic Order ] ) . Davis, Aquiliano and Chase(2001)(Cap.14);
Quantity Peixoto and Pinto (2006); Valeretto Junior (2005) Slack, Chambers and Johnston (2002)(Cap.12);
Santoro and Freire (2008); Gaither and Frazier (2002)(Cap.9); Ritzman and

Krajewski(2002)(Cap.10);

Cardoso, Silva Neto and
Souza (1999);Peixoto and
Pinto (2006); Santoro and
Freire (2008); Wanke (2008);
Sellitto, Borchardt and
Pereira (2008)

Corréa and Gianesi (1994)(Cap.4);
Martins and Laugeni (1998)(Cap.9);
Slack, Chambers and Johnston (2002)(Cap.[12);
Gaither and Frazier (2002)(Cap.10); Ritzman
and Krajewski(2002)(Cap.10)

Safety Stock
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Cardoso, Silva Neto and
Balances In Stock S0uza (1999)
Peixoto and Pinto (2006);

Valeretto Junior (2005)

Corréa e Gianesi (1994)(Cap.4);

Martins and Laugeni (1998)(Cap.9);

Slack, Chambers and Johnston (2002)(Cap.1
Ritzman and Krajewski(2002)(Cap.12)

ABC Classification

Martins andLaugeni (1998)(Cap.9);

Davis, Aquiliano and Chase(2001)(Cap.14);
Slack, Chambers and Johnston (2002)(Cap.]
Gaither and Frazier (2002)(Cap.9); Ritzman
and Krajewski(2002)(Cap.10)

Just In Time
Philosophy

Mesquita and Castro (2008)

Lima (2004)

Corréa and Gianesi (1994)(Cap.3);
Martins and Laugeni (1998)(Cap13);
Davis, Aquiliano and Chase(2001)(Cap.12);

Slack, Chambers and Johnston (2002)(Cap.]
Gaither and Frazier (2002)(Cap.13); Ritzma
and Krajewski(2002)(Cap.13)

h

Net Requirements

Santoro and Freire (2008)

Vatedethior (2005)

Corréa and Gianesi (1994)(Cap.4)
Martins and Laugeni (1998)(Cap. 13)

Chart 1 — Conceptual reference for inventory mamege policy

Source: Drawn by the author

Chart 2 shows what was evaluated in this studytwecasts

Authors

Activity

Articles

Theses

and
Dissertations

O&PM books

Sales Forescast

(1999); Wanke (2008)

Werner and Ribeiro (2006);
Peixoto and Pinto (2006);
Silva Filho and Cezarino (2007); Valeretto Junior
Cardoso, Silva Neto and Souza (2005)

Barrella (2000);

Martins and Laugeni (1998)(Cap.8); Slack,
Chambers and Johnston (2002)(Cap.14);
Davis, Aquiliano and Chase(2001)
(Cap.6,13,16); Gaither and Frazier
(2002)(Cap.3, 8);

Historical Demand

Werner and Ribeiro (2006);

Gaither and Frazier (2002)(Cap.3);Slack,
Chambers and Johnston (2002)(Cap.11); Dal

Future Orders

Santoro and Freire (2008)

Data Silva Filho and Cezarino (2007) Aquiliano and Chase(2001)(Cap 6); Ritzman
and Krajewski(2002)(Cap.9)
Simulation of Peixoto and Pinto (2006) Gaither and Frazier (2002)(Cap.3, 4)

Chart 2 — Conceptual reference for forecasts

Source: Drawn by the author
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Chart 3 shows what was evaluated in this studyvieP

523

Authors
Activity
Theses and
Articles Books
Dissertations
Corréa and Gianesi (1994)(Cap.4); Martin
. . and Laugeni (1998)(Cap.9,11); Slack,
Massote, Maria and Takagochi
o~ . . Chambers and Johnston (2002)(Cap.14);
MRP (2005);Cardoso, Silva Neto and Barrella (2000); Davis, Aquiliano and Chase (2001)

Souza (1999);Mesquita and CastrBerretta (1997)
(2008)Fransoo and Weirs (2008)

(Cap13,15); Gaither and Frazier
(2002)(Cap.10); Ritzman and
Krajewski(2002)(Cap.12)

¢!

Purchase Orders

Cardoso, Silva Neto and Souza Valeretto Junior
(1999) (2005)

Martins and Laugeni (1998)(Cap.9,11);
Slack, Chambers and Johnston
(2002)(Cap.13); Gaither and Frazier
(2002)(Cap.14)

Creation of Work
Orders

Massote, Maria and Takagochi
(2005);Cardoso, Silva Neto and
Souza (1999)

Martins and Laugeni (1998)(Cap.11)

Forecast of Future
Inbound and
Outbound of Raw
Material

Valeretto Junior
(2005)

Corréa e Gianesi (1994) (Cap.4);
Ritzman e Krajewski(2002)(Cap.12)

Production Master
Plan

Massote, Maria and Takagochi  Barrella (2000);
(2005);Cardoso, Silva Neto and Valeretto Junior
Souza (1999) (2005)

Martins and Laugeni (1998)(Cap11,13);
Slack, Chambers and Johnston
(2002)(Cap.14); Davis, Aquiliano and

Chase(2001)(Cap13,15); Gaither and Frazi

(2002)(Cap.8); Ritzman and
Krajewski(2002)(Cap.12)

Chart 3 — Conceptual reference for MRP

Source: Drawn by the author

Chart 4 shows what was evaluated in this studigP 1.

[

Authors
Activity
Theses and
Articles Books
Dissertions
Corréa and Gianesi (1994) (Cap.4); Martir|
and Laugeni (1998)(Cap.9,11); Slack,
MRP Il Mesquita and Castro (2008) Chambers and Johnston
(2002)(Cap.14)Gaither e Frazier
(2002)(Cap.10);
Production
Sequencing
Algorithm Massote, Maria and Takagochi Slack, Chambers andJohnston

(2005)

(2002)(Cap10);
Ritzman and Krajewski(2002)(Cap.6s,11,1
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(2005)

Authors
Activity
Theses and
Articles Books
Dissertations
. Corréa and Gianesi (1994) (Cap4);
Production Massote, Maria and Takagochi \%glré?v!?t é%%?l?gr Slack, Chambers and Johnston
Scheduling (2005) (2005) (2002)(Cap.10);
Gaither and Frazier (2002)(Cap.10)
Machine load Gaither and Frazier (2002)(Cap.10);
Gant Chart Massote, Maria and Takagochi Gaither and Frazier (2002)(Cap.10);

Lead time in Sales
Orders

Peixoto and Pinto (2006)

Corréa and Gianesi (10094dp.4)

Economic . . Barrella (2000);
Production (l\gggssc;te, Maria and Takagochi Valeretto Junior
Quantity (2005)
Slack, Chambers and Johnston
Production Valeretto Junior (2002)(Cap.11);
Capacity (2005); Gaither and Frazier (2002)(Cap.3,8);
Calculation Berretta (1997) Ritzman and Krajewski(2002)(Cap.6,12)

Gaither and Frazier (2002)(Cap.10);

Shop floor planning
and control

Silva Filho and Cezarino (2007):

Cardoso, Silva Neto and Souza
(1999)

Barrella (2000)

Production
Recheduling based

orders

Massote, Maria and Takagochi

on changes in Sales(2005)

Barrella (2000)

Simulation-based
sales forecasting

Peixoto and Pinto (2006);
Cardoso, Silva Neto and Souza
(1999)

Gaither and Frazier (2002)(Cap.3); Ritzm
and Krajewski(2002)(Cap.6,9)

Integration with

Bussetti de Paula and Santos
(2008); Massote, Maria and

supervision systemsTakagochi (2005):Grilo Junior,

Pereira and Villar (2008)

Joaquim (2006)

Davis, Aquiliano and Chase(2001)(®&ap

Chart 4 — Conceptual reference for MRP Il

Source: Drawn by the author

In this work, the classification per functional dons was made in the area of
Production Management. The idea adopted was thatit@s have connections,
characteristics or functions that are closer tocianal Dimensions groups and the
criteria for this grouping was based on refererica® the study of Bido (2004), which
highlights O&PM teaching topics. It was also coesetl the typical structure of
industrial company departments and the divisiomdygctionalities and modules of the

ERP systems.
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Production activities were distributed in functibdamensions as follows:

(i) Inventory Management Policies: Order Point, Ecomo®ider Quantity, Safety
Stock, Balances in Stock and ABC Classification arsvities or instruments that are
usually developed by such departments as purchdsmjigtics or supply chain and they
aim at the supply of materials so that they aredeptieted according to the calculated
Net Requirements. The Just-In-Time Philosophy $icamtly changes the quantities
and time of material replenishment.

(i) Forecasts: Sales Forecasts, their SeasonalitieSrandls, which are calculated
from Historical Demand Data, as well as the pragecand Simulation of Future Orders
are vital information for PPC (Production Plannengd Control) and are activities that
may be developed by such departments as salesetingrior PPC itself.

(i) MRP: MRP calculation is performed from the ProdoictiMaster Plan and
calculates the Forecast of Future Inbound and Quitdhof Raw Material necessity, and
it may (or may not) automatically create Work Oed@nd Purchase Orders. These
activities or instruments are, in general, perfainiy the Production Planning and
Control department and are relatively easy to dpera

(iv)MPR II. MRP II calculation is more comprehensivanthMRP, because it
calculates not only material needs, but also altipctive resources needs. Thus, having
a Production Sequencing Algorithm, which takes Hoenomic Production Quantity
into account, is necessary in order to Calculatelifgtion Capacity, and then estimate
delivery time (Lead Time) of Sales Orders. Thisneate must also be possible from
Simulation-based sales forecastiNgxt, Production Scheduling must be determined,
which is made by Machine Loads, which can be e&yalized in a Gant Chart. With
these instruments, it is possible to obtain ShapHEPlanning and Control as well as the
possibility to reschedule production based on chang Sales Orders. Finally,
production monitoring must be performed by Inteigratwith Supervisor Systems.
These activities are also performed by PCP or PRE&s; however, they have a high-
complexity level operation.

3. METHODOLOGY

This study was developed in phases. The first phes® the definition of the
research problem. Next, a conceptual referencesaaght for two topics: ERP systems
and the activities linked with the production ar@he most extensive phase of this
research was the one of finding references relatgaroduction activities, which are
linked to ERP, and which are of common use in tfeggpction environment. Then, a
research instrument was developed. The assesiers made from the 28 production
activities that were evaluated, based on the acamddterature review. For each
assertion, respondent opinion was asked throughealuation items evaluated in the
references verified for ERP.

The survey was initially sent to 2,000 companiesabgnailing list and, later, to
another 62 companies through accessibility and eoiewnce criterion. Finally, after
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collecting the answers, the result analysis wadopeed, where mean statistics
techniques, standard deviation, Shapiro-Wilk testrformality and Kruskal-Wallig
test were performed, which substantiated the answihis research problem. Although
the sample was small (46 respondents), tendenbegs suggest indications of the
researched theme were verified.

This research is exploratory and its purpose wasetify production manager
opinions, from industrial companies in the Stat&ab Paulo, about needs being met in
relation to production area activities through filnectionalities offered by ERP systems.
This was done by mean of a questionnaire sentegénsons in charge of production
areas in industries from a variety of sectors m $tate of Sdo Paulo, all of which are
ERP systems users. The companies surveyed arefpanch sectors as basic steel,
construction materials, rubber goods manufacturingdical equipment, electric and
electronic materials, pharmaceutical products, é¢bainproducts, textile products and
furniture manufacturing. According to Babbie (1998 survey research, despite the
fact it uses peculiar and specific techniques, mayfectly fit into the scientific
investigation general norms. Also, according is #uthor, this research method boasts
logical, deterministic, general, frugal and specitharacteristics. This technique was
regarded as suitable for this research since ohesseécommendations about the survey
method is to use it as a search mechanism whemrirgi an investigation about a
given theme (Babbie, 1999).

The survey was initially sent by e-mail to 2,00@ustries in the Greater ABC
Region in the State of Sdo Paulo (a highly indabmed area, widely known in Brazil).
In order to contact them, a mailing list was obg¢girfrom a company called D & P
Solugbes para Marketing e Eventos Ltda. Due tovéng low response, of which only
two companies answered the survey, there was gotiadaf criterion of accessibility
to the employees of a company that develops arsindieading ERP in the Brazilian
market and the convenience criterion, which alltinessurvey to be directly targeted at
production managers. The survey was then sent tihan 62 companies, with
responses from 44 of them. In total, 46 answerseweceived from production
managers from companies that use ERP in the prioduatea. Thus, this research was
done with a non-probabilistic convenience sampleiclv mean that the results cannot
be generalized; however, such results point tacatdins to be proven.

The research instrument was developed with asaertdoectly associated with the
research problem, with 28 assertions linked to pectdn management. For each
assertion, respondent opinion was asked accordinge 5 evaluation items and an
answer to all of them was obligatory: 1- Needs gemet through ERP functionalities,
2-Functionality ease of use, 3-Parameterizatiofop®ed in functionality, 4- need for
functionality customization and 5-Training receivdd order to verify user opinion
about these activities, the Likert Scale was usaith 5 different ratings: 1-Well below
expectation; 2- Slightly below expectation; 3-Exjagion met, 4 -Slightly above
expectation, 5- Well beyond expectation.

The assertions related to the production activiigdressed by ERP functionalities
and grouped by their functional dimension were:

Functional dimensioninventory Management Policies PO1 —To calculate the
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order point, P02 — To calculate the economic ogleantity, PO3 — To calculate the
safety stock — PO4 — To make Balances In StocKabtai— P05 — To create the ABC
classification, P06 — To work according to the JustTime Philosophy, P07 — To
calculate the needs of purchased and manufactuoeldigs.

Functional DimensiorForecasts PO8 — To calculate Sales Forecasts, P09 — To
consider seasonalities and trends in demand fdedas0 — To store historical demand
data, P11 — To calculate needs from Simulationdaates forecasting.

Functional dimensiorMRP: P12 — To calculate needs from MRP, P13 — To
automatically create purchase orders. P14 — Tanaattoally create work orders, P15 —
To forecast future inbound and outbound of materi® 16 — To make the Master
Production Schedule.

Functional dimensiorMRP 1l : P17 — To calculate production needs, P18 — To
allocate work orders on available machines, P1®-make the production sequencing
schedule, P20 — To calculate machines load, P24 shdéw the GANT Chart with the
work orders sequencing, P22 — To calculate prodaateeds through sales order lead
times, P23 — To open work orders through the ecampnoduction quantity, P24 — To
calculate production capacity, P25 — To plan andtrob the shop floor, P26 — To
reschedule production after changes made in saliessp P27 — To simulate production
needs from sales forecasts, and P 28 — To integii#tiethe supervisor systems (CIM,
SKADA, MES, etc.)

The research instrument, shown in this work’s attaent, was submitted as a pre-
test to three production managers from compangtsuse ERP in the City of Sao Paulo
and who validated and suggested minor adjustmeriteicontent of the assertions.

For data analysis, there was the use of descritagéstics of the evaluations
received through the research instrument. In thaskwmean, standard deviation,
Shapiro-Wilk test for normality and Kruskal-Walhgest were employed.

4.RESPONSE ANALYSIS AND DISCUSSION

The answers to the 46 questionnaires received wemesferred to support
spreadsheets. There was the adoption of theionténat a given activity would only
be taken into account if it obtained ratings fdrthe five evaluation items surveyed.
The activities without evaluation obtained a “O’ting on the spreadsheet. For the
calculation of the mean and standard deviationy tme activities that obtained ratings
were taken into account. The quantity of activifieked to each functional dimension
used by the companies was shown.

Starting with data organization, it was possiblese¢oify that companies do not use
the same quantity of ERP functionalities to perfah@ir activities. Table 1 shows ERP
functionalities and functional dimensions in a @asing order of use.
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Activity Functional Dimension [Companies that use them
P04 - Current Balance Inventory

P07 - Net requirements Inventory 39
P13 - Inbound and outbound of materials MRP 38
P03 - Safety Stock Inventory 36
P10 - Historical Demand Data Forecasts i3
P01 - Order Point Inventory b |
P22 -Lead Time Need MRPII 31
P14 - Work Orders MEP 30
P12 -MEP-based Needs MRP 27
P13 - Purchase Orders MRP 27
P17 - Production Needs MRPI 24
P26 - Rescheduling according to sales order MEPIT 22
POB - Sales forecast Forecasts 12
P27 - Simulation through sales orders Forecasts 19
P24 - Production capacity MEPII 12
P06 - Just In Time Inventory 15
P25 - Shop floor planning and control MRPII 15
P11 - Needs for simulations MREPIT 15
P02 - Economic Crder Quantity Inventory 13
P03 - ABC Classification Inventory 13
P16 - Production Master Plan MEP 13
P1% - Sequencing Scheduling MREPIT 13
P23 - Work Orders through the Economic Production Cuantity |MEPII 13
P09 - Seasonalities and Trends Forecasts 11
P18 - Work Order Allocation MEPII 10
P20 - Machine Load MRPI g
P28 - Supervisor Systems MRPII )
P21 - GANT Chart MEPI 3

Table 1 — Quantity of answers per activity

Source: Research Data

It is possible to see in Table 1 that the mostgreréd activity for this sample was
“Current Balance” with 44 companies and the leastqumed is the “Gant Chart” with
only 5.

When organized in a decreasing order of the quanfitthe activities used by
companies that use an ERP functionality the mosm@any 24 is the only one that uses
all of the production activities asked in ERP anthpany 27 is the one that least uses
them, with only two production activities performedERP, as shown in Table 2.
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Companies Activities Used
Co. 24 28
Co. 43 25
Co. 3 Co. 5 Co. 22 23
Co. 19 22
Co. 9 21
Co. 18 Co. 28 19
Co. 21 Co. 35 18
Co. 11 Co. 30 Co. 31 16
Co. 29 Co. 36 15
Co. 7 Co. 40 Co. 45 14
Co. 12 Co. 37 Co. 38 13
Co. 34 Co. 39 12
Co.1 Co. 2 Co. 4 Co. 15 Co. 25 Co. 26 11
Co. 13 10
Co. 20 Co. 41 Co. 42 Co. 44 9
Co. 6 Co. 10 Co. 16 Co. 17 7
Co. 14 Co. 46 6
Co. 23 5
Co. 8 Co. 33 4
Co. 32 3
Co. 27 2

Table 2 — Quantity of activities used by company

Source: Research Data

Table 3 is the crossing of Tables 1 and 2 and [sgding Table 3 it is possible to
divide it into four quadrants (Q), where the upfat-quadrant consists of the most
performed activities and the companies that perfagtivities in ERP the most. In
contrast, the least performed activities and thepmanies that least perform them in
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ERP are found in the lower-right quadrant.
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Table 3 — Activity Ratings per

POT -Met requirements

P15 -Inbound and outhoud of materials

P03 -Safety Stock

P10 -Historical Demand Data

P01 -Order Paint

P22 -Lead Time Meed
P14 -Wark Orders

P12 -MRP-based Needs
P13 -Purchase Orders
P17-Production Needs

Source: Research Data
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By extracting the mean per quadrant of the opirbaut needs being met by ERP
in the evaluations, the following arrangement itaoted:

Companies that performed more activities

Answers 148 Answers 24

ki < |
2 Companies
L]
% O\ Q1 Q2
£ w | Answers 262 | Answers 158
E ;E mean 3,15 mean 3,09
@ =
2 =
=]
=1ls @ Q4
o
=

mean 3,06 mean 3,04

Chart 5 — Mean per quadrant
Source: Research Data

The mean shown in Chart 5 suggests that when nunéti@s are performed in
ERP systems and the more companies use ERP inghimduthe higher the mean of
ratings is (Q1) and that the activities least penked in companies that use ERP least in
production show the lowest mean (Q4).

The main question of this work is to verify prodoat manager opinions about the
use of ERP functionalities for the activities exstd in the literature. The first analysis
only uses a simple observation. The 46 respondeatie classifications to meet needs
through ERP functionalities distributed as see@Giaph 1:
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0,649
E Ratings

Well below Slightly below Expectation met Slightly above  Well beyond
expectation expectation expectation expectation

Graph 1 — Distribution of all ratings
Source: Research Data

It is possible to verify that the rating that re@a the most number of answers
regarding needs being met through ERP functioralitvas a rating 3 with almost 65%,
which in this case represents the “met expectatiatifig.

Another possible analysis is the comparative \a&&tion of the evaluation mean per
production activity. In Table 2, production actigg and their individual mean are
shown for the five evaluation items, in addition ttee number of companies that
answered that they used this activity as an ERRtifumality and the functional
dimension linked to the activity ordered by needsing met through ERP
functionalities.

By analyzing Table 5, it is possible to verify, amyathe four activities with higher
mean for needs being met through ERP functiongjitibat 3 of them belong to the
MRP functional dimension, while among the eight stanean, 7 belong to MRP II.
Inventory Management Policies and MRP functionatehisions are the only ones with
all the activities showing mean which are equabitagreater than 3, which can be an
indication that these are the functional dimensibias meet the production area’s needs

the most.
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an 2 g 5

5 g8 | 2 | B E = 5

m 2| 2| 2| »|Beg| E-=
Activities = § j ; 5 —: f ; ._E E
P16 - Production Master Plan 338 | 323 | 323 | 292 | 285 13 |MRP
P03 — ABC Classification 333 | 300 | 323 | 262 | 269 13 |Forecast
P13 — Purchase Orders 3533 [ 330 | 322 | 304 | 29 | 27 |MRP
P14 — Work Orders 330 | 327 | 307 | 313 | 297 30 (MEP
P10 — Historical Demand Data 327 | 324 | 315 | 285 | 282 33 |Forecasts
P28 — Supervisor System 325 [ 275 | 273 | 363 | 288 g |MEPO
P01 — Order Point 323 [ 319 | 310 | 303 | 277 31 |Forecast
gfj d'u:;;fﬁ;z through the Economic| 333 | 315 | 308 | 269 | 315 | 13 |MRPN
P12 - MRP-based Needs 322 [ 313 | 304 | 285 | 285 | 27 |MRP
P27 - Bimulation through sales orders 321 (| 316 | 3.00 | 268 | 247 1% |Forecasts
P15 - Inhound and outbound of materials 316 | 305 [ 308 | 284 | 280 | 38 |MEP
P24 - Production capacity .06 [ 305 [ 321 | 289 | 274 1 MEPI
P02 - Economic Order Quantity 313 | 308 | 323 | 308 | 285 13 |Inventory
P12 - Bequencing Scheduling 515 [ 292 | 315 | 285 | 292 | 13 |MRPO
P07 - Net requitements 313 | 310 | 310 | 282 | 292 30 |Inventory
P22 -Lead Time Need 300 [ 303 | 303 | 204 | 300 | 31 |MRPO
P03 - Safety Stock 308 [ 305 | 308 | 2467 | 273 36  |Inventory
P0G - Just In Time 307 [ 300 [ 293 | 2553 | 260 15 |Inventory
P04 - Current Balance 302 | 307 | 305 | 277 | 293 44 |Inventory
P08 - Sales forecast 500 | 300 | 311 | 311 | 2463 1% |Forecasts
P25 - Bhop floor planning and control 300 | 280 | 287 | 273 | 2467 15 |MEPII
P17 - Production Needs 300 [ 288 | 279 | 238 | 27 4 [MEPI
P20 - Machine Load 280 [ 267 [ 267 | 267 | 244 ¢ |MRPI
P18 - Work Order Allocation 280 [ 270 | 300 | 270 | 280 10 MEPI
P21 - GANT Chart 2 240 | 280 | 240 | 280 i |MRPI
P11 - Needs for simulations 233 | 233 | 287 | 267 | 260 15 MEPI
P25 - Bescheduling according to sales arder | 288 | 273 | 282 [ 2484 | 2350 | 22 |MEPI
P09 - Seasonalities and Trends 264 | 245 | 233 | 245 | 282 11 |Forecasts

Table 5 — Mean per activity for the 5 evaluati@nis in mean order of needs being met

Source: Research Data

In the next analyses, the evaluations receivedthigy 28 production activities
studied are verified for each one of the five eatibn items individually. The first one
is the needs being met through production actwitieERP. In order to do so, the mean
of the grades received in decreasing order was asetell as its respective deviation
standards. Table 6 shows that for this evaluatiotermn, 22 production activities
received mean that are equal to or greater thardaly 6 were below this value. It is
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important to highlight that the difference betwedba extremes found (3.38 maximum
and 2.64 minimum) is not big. In this way, no meaas reached for a rating 4 (which
mean “Slightly above expectation”) or 2 (which me&tightly below expectation”).
The mean analysis suggests that, for this typevaluation criterion, the respondent’s
opinion is slightly above “Expectation met”.

The second analysis refers to the functionaliteedause and by analyzing Table 6,
18 production activities received mean that areabtjuor greater than 3, while 10 of
them where below this value. The difference betwberextremes (3.30 maximum and
2.40 minimum) is bigger than the difference foundhe needs being met through ERP
evaluation item. Thus, the mean analysis sugghatsfor this evaluation criterion the
respondent’s opinion is quite close to “Met exptotd.

For the functionality parameterization evaluatitem, by analyzing Table 6, once
again it is noted that 18 activities have gradeglwvhare equal or greater than 3, and 10
activities with grades which are lower than 3, vishgziggests that similarly to the ease
of use criterion, the respondent’s opinion is guitese to “met expectation”. The
difference between the extremes is 3.23 (maximurd)2a55 (minimum).

For the need for functionality customization evéliaitem in the Table 6 analysis,
only 6 activities have grades equal to or gredtant3 and had 22 activities with grades
lower than 3. The respondent’s opinion is slighlglow “Met expectation”. The
difference between the extremes is 3.63 (maximurd)2a40 (minimum).

Finally, the training received evaluation item mabyzed. By analyzing Table 6, it is
noted that only 2 activities show notes that araaédo or greater than 3 and 26
activities show grades that are lower than 3. tRisrcriterion, the respondent’s opinion
is below “met expectation”, although the differemdeetween the extremes of 2.15
(maximum) and 2.44 (minimum) is not big.

Table 6 summarizes the results of the analysesipeed

Mean m‘:ds being Ease of use | Parameterization | Customization Training
3 or above 22 18 18 6 2
Below 3 6 10 10 22 26
Max. | Min. |Max. |Min. | Max. Min. Max. Min. Max. Min.
Grades
3.38 | 2.64 | 3.30 2.40 3.23 2.55 3.63 2.40 3.1% 2.44

Table 6 — Summary of the opinions per evaluatiemit
Source: Research Data

In this phase of the work, the respondents” opmiaere analyzed regarding the
five evaluation items: their needs being met thiro&dRP functionalities, functionality
ease of use, parameterization performed in funalityn its need for customization and
training received.
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The results show that needs being met through ERE&ibnalities is the evaluation
item with the highest number of production actest with mean that is equal to or
greater than 3, with 22, followed by ease of usel parameterization performed, both
with 18, followed by customization needs with 6damaining received with only 2.
Thus, it is possible to verify that, in the respents” opinions, training received and
need for functionality customization are the ma#fical items in the implementation
and use of ERP in the production area, which cordfivhat is proposed by Azevedo
Junior and Campos (2008) and Bervian (2004) reggrdustomizations and Silva
(2005) regarding training.

Also, it is possible to verify that the opinions fine 4 evaluation items surveyed,
regarded as independent variables (needs beingthmeigh ERP functionalities,
functionality ease of use, parameterization perémnmin functionality, need for
functionality customization and training receivédtgve significant differences among
themselves. Initially, the mean and standard dewiadf each were verified according
to what is shown in Table 7.

Ease of use Parameterization Customization | Training
Mean 3.04 3.04 2.83 2.81
Standard Deviation 0.82 0.78 0.90 0.80

Table 7- The mean and standard deviation for teeaduation items
Source: Research Data

By using more consistent statistical methods, datanality was verified through
the Shapiro Wilk test, which is recommended for gla® between 2 and 51
respondents.

Results Ease of use  Parameterization  Customization Training
Mean 3.0113 3.0091 2.8212 2.8073
Standard Deviation 0.5031 0.5011 0.6477 0.5905
W= 0.9497 0.8879 0.9446 0.8859
p= 0.0796 0.0096 0.0488 0.0096

Table 8 - Shapiro Wilk test for the 4 evaluatianits

Source: Research Data

Since the groups do not present normality, accgrtbrnTable 8, the Kruskal Wallis
test, orH test, was applied, which is a non-parametric tesgrder to compare the
magnitude of the variations of three or more inael@at samples, where the following
Is obtained:
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Results
H= 5.4864
degrees of freedom = 3
(p) Kruskal-Wallis = 0.1395

Table 9 - the Kruskal Wallis test for the 4 evalmatitems
Source: Research Data

Thus, there are no significant differences verifiedthe answers for the four
evaluation items surveyed for this sample, accgrtinTable 9.

The data collected also allows for another sequefcenalyses. Similarly to the
evaluation items verified for each production atyivcorresponding analyses will be
performed this time by grouping the activities ndétional dimensions previously
defined.

Mean and Standard Deviation

g gl s
Companies 2 & N 3
. 1 Functional = D = N
Activity that use - . Q — Q = o
Dimension m o © k=
them 0 ) £ 2 =
Z - o -
P01 Order Point 31
P02 Economic Order Quantity 13
P03 Safety Stock 36
Inventorvs 3.13 3.08 [3.09 |2.80 2.82
P04 Current Balance 44 ¥Slos2 |0.83 [0.76 [0.90 |0.80
P05 ABC Classification 13
P06 JustIn Time 15
P07 Net requirements 39
P08 Sales Forecasts 19
P09 Seasonalities and Trends 11 3.11 306 |3.02 1282 270

P10 Historical Demand Data 33 |Previsoes

Simulation through sales

0.90 0.88 |0.79 [1.01 0.91

P11 orders 19

P12 MRP-based Need 27

P13 Purchase Orders 27

P14 Work Orders 30 | MRP 3,26 3.19 |3.11|2.96 291

Inbound and outbound of 0.69 0.73 ]0.75]0.82 0.73

P15 materials 38

P16 Production Master Plan 13

P17 Production Needs 24 |MRPII 2.99 2.87 |2.94|2.78 2.77
P18 Work Order Allocation 10 0.82 0.82 10.81)0.89 0.80
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P19 Sequencing Scheduling 13
P20 Machine Load 9
P21 GANT Chart 5
P22 Lead Time Need 31
P23 W.O. through th

Economic Productio
Quantity 13

P24 Production capacity 19
Shop floor planning anf
P25 control 15
Rescheduling according o
P26 sales order 22
P27 Needs for simulations 15

P28 Supervisor System 8

— (D

Table 10: Mean and standard deviations of functidmensions

Source: Research Data

Table 10 presents mean and standard deviatiorthddive evaluation criterion. In
order to be easily visualized, a summary is foundable 11.:

Mean Needs being me| Ease of use | Parameterization| Customization Training
MRP 3.26 3.19 3.11 2.96 291
Inventory | 3.13 3.08 3.09 2.80 2.82
Forecast 3.11 3.06 3.02 2.82 2.70
MRP 11 2.99 2.87 2.94 2.78 2.77

Table 11 — Summary of the mean and deviations atadsdf the functional dimensions

Source: Research Data

By analyzing Table 11, MRP functional dimensiorthe one that shows the best
mean, followed by inventory management policy, wlidrecasts and MRP 1l show the
worst mean.

The best mean was obtained through the needs beetgy ERP for the MRP
activity (3.26 in Table 20) and the worst mean whtined in the training item for the
forecasts activity (2.70 in Table 20).

Also, it was possible to notice that only MRP fuanal dimensions and inventory
management policies, for such criterion as needsgbmet through ERP, ease-of-use
and parameterization, received mean which is grélass 3, which suggests that, once
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again, they best meet the needs of productioragers.

Customization and training criteria do not show amyan which is greater than 3,
which suggests that, once again, that these caallth® points which least meet the
needs of production managers.

Another possible verification is analyzing whethitre functional dimensions
(Inventory Management Policies, Forecasts, MRP M®RP IlI) show significant
differences among themselves, for the needs beiegthmough ERP functionalities
evaluation item. Initially, the mean and standasmVidtions for the four functional
dimensions were calculated, for the needs being tmetugh ERP functionalities
evaluation item, according to Table 12.

Inventorieg Forecasts MRP MRPII
Mean 3.06 2.83 3.07 2.68
Standard Deviation 0.56 1.09 0.85 1.04

Table 12: Mean and standard deviation for the 4tfanal dimensions

Source: Research Data

By using statistical methods, data normality wasfieel through the Shapiro Wilk
test, which is recommended for samples betweerdBarrespondents, shown in Table
13:

Results Inventories  Forecasts MRP MRPII
Mean 3.0618 2.8351 3.0783 2.6857
Standard Deviation 0.5622 1.0966 0.8594 1.0402
W= 0.8405 0.8456 0.7632 0.7953
p= 0.0091 0.0091 0.0082 0.0086

Table 13 — Shapiro Wilk Test for needs being met

Source: Research Data
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Since the groups do not present normality, asvehim Table 13, the Kruskal
Wallis test, oH test, was applied. Thus, the following is obtained:

Results
H= 4.4742
Degrees of freedom = 3
(p) Kruskal-Wallis = 0.2146

Table 14 - Kruskal Walis Test for the general ndegiag met
Source: Research Data

It is possible to verify, through the results shoiunTable 14, that there are no
significant differences in the answers for thisleaion criterion in the four functional
dimensions studied.

5. CONSIDERATIONS AND RECOMMENDATIONS

The purpose of this work was to identify the praddc area user opinions about
needs being met related to the production areasidenng the literature on the
functionalities offered by ERP systems. Generafpgaking, the result through the
companies of the sample studied shows that ERPg theeneeds, according to
expectations.

The answers collected were analyzed according ¢o ninmber of evaluations
received for the production activities evaluatedthe literature in which a rating 3,
which represents “met expectation”, as reflectedpgproximately 65% of the answers.

During the process of tabulating the data colciewas possible to note that the
companies do not use the same number of ERP fuatties to perform their
production activities, where the most used one tisas “current balance”, with 44
companies that use this functionality within ERRI @ahe least used was the “Gant
Chart”, with only 5 of them. Comparatively, it wasted that only one of the companies
surveyed answered that it uses all the producttimites asked within ERP, while one
of them uses only 2 of these functionalities. Hindhe data organization also suggests
that the more the ERP functionalities are usedlexdompanies use ERP the most, the
higher the evaluation mean.

Production activities addressed by ERP functiomslitvere evaluated according to
five different evaluation items (needs being metotigh ERP functionalities,
functionality ease of use, parameterization perémmin functionality, need for
functionality customization and training received).

For the 28 activities asked, the analysis showaet {f) the needs being met through
ERP functionalities item obtained 22 mean whichegeal to or greater than 3, (ii) the

Vol.7, No. 3, 2010,.517-544



540 Oliveira, A. L. P de., Silveira, M. A. P.da

functionality ease of use and parameterizationgperéd in functionality items obtained
18 mean which is equal to or greater than 3, ({ng need for functionality
customization item obtained 3 mean which is eqaabrt greater than 3 and (iv) the
training received item obtained 2 mean which ¢uad to or greater than 3. Thus, it is
possible to verify that, in the respondent’s opinitraining received and the need for
functionality customization are the items with tberest mean, which suggests that they
are the ones worthy of the most attention in ERplémentation and use, confirming
the propositions by Azevedo Junior and Campos (@08 by Bervian (2004) about
customization and by Silva (2005) about training.

In general, no activity obtained a rating 4 (whiokan slightly above the expected)
or a rating 2 (which mean slightly below the expdgftin any of evaluation items
studied.

The Kruskal-Wallis test suggests that there aresigaificant differences in the
answers among the four evaluation items regarda@tlapendent variables.

The mean obtained was also analyzed for the fawtional dimensions (Inventory
Management Policy, Forecasts, MRP and MRP Il) wiiteneas possible to verify that
the MRP followed by inventory management policy @ ones with the best mean for
all of the evaluation items surveyed, which sugdgleat they are more adjusted to the
production managers’ needs, while forecasts and MRBhow the worst mean.
Similarly to what occurs in the four evaluationni® when it comes to functional
dimensions, the Kruskal-Wallis test suggests theitet are no significant differences for
the functional dimensions studied.

Also, the percentage usage of the activities grdugyefunctional dimensions by use
order was seen as follows: Inventory Managemeniciésl— 59.3%, MRP — 58.7%,
Forecasts- 44.5% and MRP 1l - 33.3%. These datanaagreement with the study by
Mesquita and Castro (2008) which showed that mégh® companies studied use
MRP, but not MRP II.

The analysis of the managers™ opinion about thelsxé@eing met through ERP,
considering the type of production adopted by tbmmany, suggests that the mean
obtained by the companies that produce for stogkester than the mean obtained by
companies that produce for special orders; anatiadysis, considering the number of
functionalities used by the company, suggests lier gample studied, that the more
functionalities the company uses the greater thenmelated to the needs being met. It
is important to highlight that the result investegh in this research, as to the needs
being met, represent exclusively the opinion ofdpiision managers from the surveyed
companies and in their respective departments.

The most noteworthy result was the low level ofcexi®n (less than half) of the
activities related to the area of production wittiie ERP systems. Although Davenport
(1998 and 2002), Souza and Zwicker (2000) warmefdifficulty in implementing and
using ERPs, it was expected that companies thaiteddahem could obtain maximum
benefit from their functionalities.

If the fact that these systems were empiricallyetigyed (Barrella, 2000) is taken
into account, this study may contribute to ERPsetlipers, so that they may improve
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their systems, and, as a consequence, they majngisove the opinion of managers in
the areas of production and materials from comgsatinat use them.

The number of questionnaires received (a total &fldnited the use of possible
statistical methods for the realization of the heanalyses procedure. Since this type of
work focused on the manager in the area of produdti industrial companies that use
ERP in the State of Sao Paulo, it is believed tiiainumber of answers received occurs
due to the difficult access to this professional,addition to the submission of the
survey initially being sent by email. The reseamtstrument may have influenced the
high homogeneity occurred in the answers due tgifts: 28 assertions related to the
production activities, with 5 evaluation criterra@ach one of them. It is understood that
a possible tendency to repeat the evaluations artien§ evaluation items questioned
may exist. Despite such limitations, this surveyésults present indications to be
confirmed in future studies, since the verifiedade&nnot be generalized.

Future studies may verify some of the possible aeador the low use of ERP
functionalities, which may be the lack of prepamsithat companies have in relation
to the use of ERP (Souza and Zwicker 2000); theuitatslity of the company’s
processes to the ERP process (Davenport, 1998¢thig with the option of not
customizing the system (Bervian, 2004, Mendes asctiggo Filho, 2007, Azevedo
Junior and Campos, 2008) or even the lack of prtpering for acceptance and use of
the system (SILVA, 2005). Also, there is the podisjbthat the company has not
chosen the system that best suits its work syskéemdes and Escrivao Filho, 2007) or
even that the production managers are pressedetER® not to hurt the systemic
integrity, since ERP is based on a single datalardughout the company (Davenport,
1998, souza, 2000, Gupta and Kohli, 2006), and #my up using only part of the
system for this purpose, not using other functiieal aimed specifically at production.
Another suggestion is that other similar researeh done for other functional
departments of the company, such as finance, coiipty, people management, etc.
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