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ABSTRACT

The study verified the production area’s key uspinions about needs being met by ERP
through a survey conducted within industries frovn $tate of S&do Paulo. The survey instrument
is composed of 28 activities related to the proiductarea, using the literature review on
production management and ERP as a basis. Alsodimensions for production activities were
defined: Inventory Management Policies, ForecABP and MRP II. Activities were evaluated
according to five different criteria: Needs Beinget Ease of Use, Parameterization,
Customization and Training. The questionnaire wasa@red by managers from 46 industries,
composing a non-probabilistic sample with an adbéig criterion. The research is
exploratory. The analysis of the obtained data disoahowed that ERPs meet the expectations
of production managers. However, its most notewoespect is the high number of activities
that are not used by companies. It was notedthigahigher 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 ERIAterprise Resources Planningystems in
the 90’s, nearly twenty years have passed by addytostill, 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. Tietiest in this study was developed
through the observation that, despite the factErRP has already been used for quite a
long time, much is still debated over the benefifficulties and need for companies to
adjust to the system use. Such an observationoledet proposition of verifying user
and production manager opinions, as to the usaatt an instrument in relation to their
needs being met in the execution of productionvaigs as found in the recent
academic literature through the functionalitiesilade in these systems.

Business management systems have evolved, fromfitsie MRP (Material
Requirement Planningo the current ERP. According to Aghazadeh (20B®P had a
tough beginning, but it overcame difficulties arftbwed its capacity to survive and
adjust, becoming more apt to provide companies nétessary information. Still, one
may consider that its benefit levels are debatatfeen companies must subject
themselves to the business rules of these systedydteerefore, 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 academéevelopment that guided or limited
them (Barrella, 2000). There is also the fact thany 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 sgarded as a contribution to what is
already known about ERP. It is suitable to questiow much ERP effectively meets
the expectations of what it proposes to achieveesihis 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 Paatbmut 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 S&ol&about needs being met related to
production department activities, through the fioralities available in ERP systems?

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

2. CONCEPTUAL FRAMEWORK

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

Manually managing inventories, suppliers, the maaotufring 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, emerged as used to calculate needs and
dependent demand material flow time periods (Sl&@ttambers and Johnston, 2002). It
was initially just an inventory control conceptjféhg focus to material planning in the
1970’s (Gupta and Kohli, 2006).

By obtaining new modules and functionalities foe $hop floor, it created MRP I
(Manufacturing Resources Planninghe 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 thedara ERP.

ERPs, which are integrated application packagesated to meet most of the
information needs of a company, for the first tioffered administrators the possibility
to control their company’s activities in real timsince information flows in a
standardized fashion in a single databank the wtisle, no business transactions go
unnoticed (Davenport, 2002). They are powerful 6lugsons 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, impaleir own logic, which can tie the
hands of managers. This occurs if the company ghsds the business models that the
market conventionally calls good practices and #inatembedded in these systems.

Souza (2000) pinpoints some important conceptsrdegp ERPs: (i) Functionality
is a set of functions, characteristics and possésl of ERP use. The summation of
functions “form the transactional information sysgethat 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. (ii) The modulestlagesmallest sets of functions that
may be acquired and implemented separately frofBRi 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 désoebe implemented, and the system
needs not to be implemented as a whole. (iii) Patarization 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 givamnthe parameters values, some
functionalities behave in a different way. Systeangmeterization is important because
it allows for increase in scale in the relationviletn 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 countrgrder 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 possibledpit errors.

One of the most critical points of the ERP impletaéion process is a possible non-
adherence of company processes to the practicesdelath in these software packages
(Davenport, 1998; Souza and Zwicker, 2000), whigdds to parameterization needs
and/or customization (Marins and Padilha, 200%5)z3, 2000; Mendes and Escrivao
Filho, 2007).

Azevedo Junior and Campos (2008) studied the usa ofethodology for the
development of business management software ané &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 aftlvantages such as: (i)
systematic identification of the information needsm the processes linked to the
business targets; (ii) systematic identificatiormminteractive approach of the Business
Processes; and (iii) an incorporation of activitiebich are consistent with the
incremental model.

Also, with regards to the same theme, Bervian (28@ddied the criteria for the
decision of customizing ERP in the implementatioojgct. The author confirmed that
the practices embedded in the ERPs may not comijly twe 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 adherenning. Silva (2005) studied the
importance and influence of training in implemeistatand in ERP systems acceptance
according to some central factors: the perceivezgfulizess and ease of use and the
attitude towards the new technology. The study &bthat training positively affects
the acceptance of ERP, which, in turn, had a pesithpact on ease of use and on the
perceived usefulness.

2.1 Production Management

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

Managing production is a task that involves martyvdies. The path chosen in this
study was to evaluate activities that are imporfanthe execution of tasks linked to
production management and that may be performesughr ERP functionalities by
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reviewing recent studies from the academic litemgtul2 articles, 5 theses and
dissertations, from which relevant activities foetdevelopment of the field research
were chosen. As a complement, a theoretical cartsand support from 6 O&PM
textbooks were used, for which references in thekved Bido (2004) were found and
used; he did a comparative study of textbooks ettiteme and the syllabus of three
different universities,.

This work does not intend to exhaust all the pas#s of production activities,
but, rather, evaluate the processes and actititasnost 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 comrsialihs, such as “Current Balance”
and the “Historical Demand Data”, and business tiras, such as “Purchase Order”
and “Work Order”, to complex processing, such asAM&nd MRP Il. One may
consider this aspect a limitation of the work. @a other 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 ofeéhprocesses, they were divided
into four main groups that represent functional elisions: (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 Souza (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.
Ritzman and Krajewski(2002)(Cap.12)

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)

12);

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

15);
R

‘;L:]SIt In T|r:ne Mesquita and Castro (2008)  Lima (2004)

llosophy Slack, Chambers and Johnston (2002)(Cap.
Gaither and Frazier (2002)(Cap.13); Ritzma
and Krajewski(2002)(Cap.13)
Corréa and Gianesi (1994)(Cap.4)

Net Requirements ~ Santoro and Freire (2008) Vafedethior (2005)

Martins and Laugeni (1998)(Cap. 13)

Chart 1 — Conceptual reference for inventory manmeege policy

Source: Drawn by the author

Chart 2 shows what was evaluated in this stud{fwecasts

Authors

Activity

Articles

Theses

and
Dissertations

O&PM books

Peixoto and Pinto (2006);
Sales Forescast

(1999); Wanke (2008)

Werner and Ribeiro (2006);

Barrella (2000);

Silva Filho and Cezarino (2007); Valeretto Junior
Cardoso, Silva Neto and Souza (2005)

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
Data

Werner and Ribeiro (2006);
Silva Filho and Cezarino (2007)

Gaither and Frazier (2002)(Cap.3);Slack,

Chambers and Johnston (2002)(Cap.11); Da|

Aquiliano and Chase(2001)(Cap 6); Ritzman
and Krajewski(2002)(Cap.9)

<

S,

Peixoto and Pinto (2006)
Santoro and Freire (2008)

Simulation of
Future Orders

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

ier

Chart 3 — Conceptual reference for MRP

Source: Drawn by the author
Chart 4 shows what was evaluated in this studigP Il.

[

Authors
Activity
Theses and
Articles Books
Dissertions
Corréa and Gianesi (1994) (Cap.4); Martin
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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Authors
Activity
Theses and
Articles Books
Dissertations
. Corréa and Gianesi (1994) (Cap4);
Production Massote, Maria and Takagochi 32[;?(!2(%%?}?3; 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);

(2005)

Lead time in Sales

Peixoto and Pinto (2006) Corréa and Gianesi (1694p.4)

Orders
Economic . . Barrella (2000);
Production ('\ggf)SS(;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);

Silva Filho and Cezarino (2007):
Cardoso, Silva Neto and Souza Barrella (2000)
(1999)

Shop floor planning
and control

Production

Recheduling based Massote, Maria and Takagochi
on changes in Sales(2005)

orders

Barrella (2000)

Gaither and Frazier (2002)(Cap.3); Ritzman

Peixoto and Pinto (2006); ) !
( ) and Krajewski(2002)(Cap.6,9)

Cardoso, Silva Neto and Souza
(1999)

Simulation-based
sales forecasting

Bussetti de Paula and Santos
Integration with (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 I

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 th@titees have connections,
characteristics or functions that are closer todfonal Dimensions groups and the
criteria for this grouping was based on referericas the study of Bido (2004), which
highlights O&PM teaching topics. It was also coesatl the typical structure of
industrial company departments and the divisiomdyoectionalities and modules of the
ERP systems.
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Production activities were distributed in functibdamnensions as follows:

(i) Inventory Management Policies: Order Point, Ecomo@®ider Quantity, Safety
Stock, Balances in Stock and ABC Classification asvities or instruments that are
usually developed by such departments as purchdemigtics or supply chain and they
aim at the supply of materials so that they aredemieted 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 Seasonalitie3ramds, which are calculated
from Historical Demand Data, as well as the préagecand Simulation of Future Orders
are vital information for PPC (Production Planneagd Control) and are activities that
may be developed by such departments as salesetimarior PPC itself.

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

(iv)yMPR II. MRP II calculation is more comprehensiveanthMRP, because it
calculates not only material needs, but also altipctive resources needs. Thus, having
a Production Sequencing Algorithm, which takes Bm®nomic Production Quantity
into account, is necessary in order to Calculatel&stion 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&myalized in a Gant Chart. With
these instruments, it is possible to obtain ShogpMEPlanning and Control as well as the
possibility to reschedule production based on changm Sales Orders. Finally,
production monitoring must be performed by Inteigratwith Supervisor Systems.
These activities are also performed by PCP or PR€&s; however, they have a high-
complexity level operation.

3. METHODOLOGY

This study was developed in phases. The first phese 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 relaigaroduction activities, which are
linked to ERP, and which are of common use in tfwgpction environment. Then, a
research instrument was developed. The assestierss made from the 28 production
activities that were evaluated, based on the acaddéterature review. For each
assertion, respondent opinion was asked throughdialuation 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 eoewnce 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 answiis research problem. Although
the sample was small (46 respondents), tendenbis suggest indications of the
researched theme were verified.

This research is exploratory and its purpose waselafy 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 arefpauch sectors as basic steel,
construction materials, rubber goods manufacturmgdical equipment, electric and
electronic materials, pharmaceutical products, ¢banproducts, 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 ohes@écommendations about the survey
method is to use it as a search mechanism whemrborgi 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 S&o Paulo (a highly indabbed area, widely known in Brazil).
In order to contact them, a mailing list was ob¢girfrom a company called D & P
Solugdes para Marketing e Eventos Ltda. Due tovémg low response, of which only
two companies answered the survey, there was gotiadmf criterion of accessibility
to the employees of a company that develops arsindieading ERP in the Brazilian
market and the convenience criterion, which alltlwessurvey 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 sampleiciv mean that the results cannot
be generalized; however, such results point taatdins to be proven.

The research instrument was developed with asesrtioectly associated with the
research problem, with 28 assertions linked to pecddn management. For each
assertion, respondent opinion was asked accordinge 5 evaluation items and an
answer to all of them was obligatory: 1- Needs fpemret through ERP functionalities,
2-Functionality ease of use, 3-Parameterizatiofopmed in functionality, 4- need for
functionality customization and 5-Training receivdd order to verify user opinion
about these activities, the Likert Scale was uséilh, 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 activéiédressed 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 omgleantity, PO3 — To calculate the
safety stock — P04 — To make Balances In StocKabtai— PO5 — To create the ABC
classification, P06 — To work according to the JmsfTime Philosophy, P07 — To
calculate the needs of purchased and manufactuoedigts.

Functional DimensiorForecasts PO8 — To calculate Sales Forecasts, P09 — To
consider seasonalities and trends in demand fdsed280 — 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 matgriéd 16 — To make the Master
Production Schedule.

Functional dimensiorMRP 11: 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 shdow the GANT Chart with the
work orders sequencing, P22 — To calculate prodnateeds 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 sallessy) P27 — To simulate production
needs from sales forecasts, and P 28 — To integi#itethe supervisor systems (CIM,
SKADA, MES, etc.)

The research instrument, shown in this work’s &tt@ent, was submitted as a pre-
test to three production managers from companggsute ERP in the City of Sdo Paulo
and who validated and suggested minor adjustmeritgeicontent of the assertions.

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

4.RESPONSE ANALYSIS AND DISCUSSION

The answers to the 46 questionnaires received wemesferred to support
spreadsheets. There was the adoption of theiont#nat a given activity would only
be taken into account if it obtained ratings fdrthe five evaluation items surveyed.
The activities without evaluation obtained a “Otimg on the spreadsheet. For the
calculation of the mean and standard deviatiory tm activities that obtained ratings
were taken into account. The quantity of activilieked to each functional dimension
used by the companies was shown.

Starting with data organization, it was possiblev¢aify that companies do not use
the same quantity of ERP functionalities to perfahmir activities. Table 1 shows ERP
functionalities and functional dimensions in a @asing order of use.
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Activity Functional Dimension (Comparies that use them
P4 - Current Balance Inventory 44
P07 - Net requirements Inventory 3
P15 - Inbound and outbound of materials MRE 38
P03 - Safety Stock Inventory 36
P10 - Historical Demand Data Forecasts 33
P01 - Order Point Inventory 3l
P22 -Lead Time Need MEP I 31
P14 - Work Orders MEP 30
P12 -MEP-based Needs MEFP 27
P13 - Purchase Orders MREP 27
P17 - Production Needs MEPI 4
P24 - Rescheduling according to sales order MREP I 22
P08 - Sales forecast Forecasts 19
P27 - Simulation through sales orders Forecasts 192
P24 - Production capacity MERP I 19
P06 - lust In Time Inventory 13
P25 - Shop floor planning and control MREI 15
P11 - Needs for sunulations MREI 13
P02 - Economic Order Quantity Inventory 13
P03 - ABC Classification Inventory 13
P16 - Production Master Plan MEP 13
P19 - Bequencing Scheduling MREP I 13
P23 - Work Orders through the Economic Production Cuantity  [MEP IT 13
POO - Seasonalities and Trends Forecasts 11
P18 - Wotk Order Allocation MREPI 10
P20 - Machine Load MEPI g
P28 - Supervisor Systems MREPI 8
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 leasfqumed 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 mastp@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 perform@dERP, 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 Isgding 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 thepanies that least perform them in
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ERP are found in the lower-right quadrant.
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By extracting the mean per quadrant of the opiribaut needs being met by ERP
in the evaluations, the following arrangement itaoted:

Companies that performed more activities

8 < |
= Companies
o
%’ A Q1 Q2
£ w | Answers 262 | Answers 158
"E ;E mean 3,15 mean 3,09
[21] >
o =
T
] I Qa Q4
g Answers 148 | Answers 24
| mean 3,06 mean 3,04

Chart 5 — Mean per quadrant
Source: Research Data

The mean shown in Chart 5 suggests that when nuinégti@s are performed in
ERP systems and the more companies use ERP inghi@uuthe higher the mean of
ratings is (Q1) and that the activities least penfed 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 eld in the literature. The first analysis
only uses a simple observation. The 46 respondeatie classifications to meet needs
through ERP functionalities distributed as see@iiaph 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 reea the most number of answers
regarding needs being met through ERP functioeralivas a rating 3 with almost 65%,
which in this case represents the “met expectatiatifig.

Another possible analysis is the comparative \@tfon of the evaluation mean per
production activity. In Table 2, production actieg 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 functionglitibat 3 of them belong to the
MRP functional dimension, while among the eight stanean, 7 belong to MRP II.
Inventory Management Policies and MRP functionatefisions are the only ones with
all the activities showing mean which are equabtareater than 3, which can be an
indication that these are the functional dimensibas meet the production area’s needs
the most.
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m | 2| 2|2 | =|Es| &3

Activities ZE: § _:iE H._E 5 —E E 3 5 QE
P16 - Production Master Plan 338 | 323 | 323 | 282 | 283 13 |MEP
P05 — ABC Classification 338 | 300 | 323 | 262 | 260 13 |Forecast
P13 — Purchase Orders 333 | 330 | 322 | 304 | 296 | 27 |MRP
P14 — Work Orders 330 | 327 | 307 | 5153 | 257 | 30 |MEP
P10 - Historical Demand Data 327 | 324 | 315 | 285 | 282 | 33 |Forecasts
P28 — Supervisor System 325 [ 275 | 275 | 365 | 288 g |MEPO
P11 — Order Point 323 | 319 | 310 | 305 | 277 | 31 |Forecast
;fj d'u:;":ﬁ;:__ through the Economic) 33 | 315 | 308 | 260 | 315 | 13 |MReE
P12 - MRP-based Needs 322 | 315 | 3.04 | 285 | 285 | 27 |MREP

27 - Simulation through sales orders 321 | 316 | 3.00 | 268 | 247 12 |Forecasts
P15 - Inbound and outbound of materials 316 | 305 | 3.08 | 284 | 289 | 3§ |MEP
P24 - Production capacity 516 | 303 | 321 | 2380 (274 | 19 [MRPI
P02 - Economic Order Quantity 313 | 308 | 323 | 308 | 285 13 |Inventory
P19 - Sequencing Scheduling 315 | 202 | 315 | 285 ( 202 | 13 [MRPI
P07 - WNet requirements 313 | 310 | 310 | 282 | 292 3% |Inventory
P22 - Lead Time Need 510 | 305 | 305 | 284 | 300 | 51 [MRPI
P03 - Safety Stock 308 | 305 | 3.08 | 247 | 273 | 36 |Inventory
P06 - Just In Time 307 | 300 | 283 | 2535 | 260 | 15 |Inventory
P04 - Current Balance 302 | 307 | 305 | 277 | 293 44 |Inventory
P08 - Sales forecast 300 | 300 | 311 | 3.11 | 265 12 |Forecasts
P23 - Shop floor planning and control 300 | 280 | 287 | 273 | 247 15 [MEPI
P17 - Production Needs 500 | 288 | 279 | 238 [ 271 | 24 |MRPI
P20 - Machine Load 289 | 267 | 267 | 2467 | 24 ¢ |MRPO
P18 - Work Order Allocation 280 | 270 | 300 | 270 | 230 | 10 |MRPO
P21 - GANT Chart 2 240 | 280 | 240 [ 2.80 i |MRPI
P11 - Needs for simulations 273 | 273 | 287 | 267 | 260 | 153 |MEPO
P26 - Rescheduling according to sales order | 268 | 273 | 282 | 264 | 230 | 22 |MEPI
P09 - Seasonalities and Trends 264 | 245 | 253 | 245 | 282 11 |Forecasts

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

Source: Research Data

In the next analyses, the evaluations receivedhgy 28 production activities
studied are verified for each one of the five eatiin 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 evaluatioteron, 22 production activities
received mean that are equal to or greater thard3aly 6 were below this value. It is
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important to highlight that the difference betweaha extremes found (3.38 maximum
and 2.64 minimum) is not big. In this way, no meas 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 functionaliteedsise and by analyzing Table 6,
18 production activities received mean that areabtpu or greater than 3, while 10 of
them where below this value. The difference betwerextremes (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 evaluatiteni, by analyzing Table 6, once
again it is noted that 18 activities have gradegkwhre equal or greater than 3, and 10
activities with grades which are lower than 3, whsuiggests that similarly to the ease
of use criterion, the respondent’s opinion is quitese to “met expectation”. The
difference between the extremes is 3.23 (maximurd)2a55 (minimum).

For the need for functionality customization evéilbaitem 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 slightiglow “Met expectation”. The
difference between the extremes is 3.63 (maximurd)2a40 (minimum).

Finally, the training received evaluation item iabyzed. By analyzing Table 6, it is
noted that only 2 activities show notes that ar@aédo or greater than 3 and 26
activities show grades that are lower than 3. tRigrcriterion, 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 analysesmeel

Mean m‘;ﬁds S 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 | 3.30 240, 3.23 2.55 3.63 2.40 3.15% 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&RP functionalities, functionality
ease of use, parameterization performed in funahiyn 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 actégt 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 respent$” opinions, training received and
need for functionality customization are the ma#ical items in the implementation
and use of ERP in the production area, which corfivhat 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 opiniong filne 4 evaluation items surveyed,
regarded as independent variables (needs beingtmeigh ERP functionalities,
functionality ease of use, parameterization perémmn functionality, need for
functionality customization and training receivddve significant differences among
themselves. Initially, the mean and standard deviadf 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 theaduation items
Source: Research Data

By using more consistent statistical methods, datamality was verified through
the Shapiro Wilk test, which is recommended for g 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 evaluaticemiis
Source: Research Data

Since the groups do not present normality, accgrtbnTable 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 indeleat 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 evailomattems
Source: Research Data

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

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

Mean and Standard Deviation

S g s
Companies 2 & N g
- T Functional = D = N
Activity that use . . Qo “— ) = o
Dimension m o © £
them %) @ £ 8 k=
§ @ g 3 g
2 L kS 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 Y 0.82 0.83 0.76 10.90 0.80
P05 ABC Classification 13
P06 JustIn Time 15
P07 Net requirements 39
P08 Sales Forecasts 19
P09 Seasonalities and Trends 11 Previsdes 311 306 |3.0212.82 270
P10 Historical Demand Data 33 0.90 0.88 |0.79 |1.01 0.91
Simulation through sales
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 2.91
Inbound and outbound of 0.69 0.73 10.7510.82 0.73
P15 materials 38
P16 Production Master Plan 13
P18 Work Order Allocation 10 0.82 082 1081089 0.80
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P19 13
P20
P21

P22
P23

Sequencing Scheduling
Machine Load 9
GANT Chart 5

Lead Time Need 31
W.O. through the
Economic Productio
Quantity

Production capacity
Shop floor planning angd
control
Rescheduling according o
sales order 22

Needs for simulations 15
Supervisor System 8

=)

13

P24 19

P25 15

P26
P27
P28

Table 10: Mean and standard deviations of functidimaensions

Source: Research Data

Table 10 presents mean and standard deviatiorthddive evaluation criterion. In
order to be easily visualized, a summary is found@able 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 I 2.99 2.87 2.94 2.78 2.77

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

Source: Research Data

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

The best mean was obtained through the needs Ibeétdoy 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 fuaotl 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 productiorages.

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

Another possible verification is analyzing whethidre functional dimensions
(Inventory Management Policies, Forecasts, MRP P 1) show significant
differences among themselves, for the needs beiegtimough ERP functionalities
evaluation item. Initially, the mean and standasViations for the four functional
dimensions were calculated, for the needs being tmetugh ERP functionalities
evaluation item, according to Table 12.

Inventories 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  Forecast$ 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 neseiag met
Source: Research Data

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

5. CONSIDERATIONS AND RECOMMENDATIONS

The purpose of this work was to identify the praduc area user opinions about
needs being met related to the production areasidering the literature on the
functionalities offered by ERP systems. Generafpgaking, the result through the
companies of the sample studied shows that ERP4 theeneeds, according to
expectations.

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

During the process of tabulating the data colléctewas possible to note that the
companies do not use the same number of ERP fmadities to perform their
production activities, where the most used one thas “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 producttinites 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 usedlendompanies use ERP the most, the
higher the evaluation mean.

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

For the 28 activities asked, the analysis showat {f) the needs being met through
ERP functionalities item obtained 22 mean whicheareal to or greater than 3, (ii) the
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functionality ease of use and parameterizationgperéd in functionality items obtained
18 mean which is equal to or greater than 3, (i need for functionality
customization item obtained 3 mean which is eqaabrt greater than 3 and (iv) the
training received item obtained 2 mean which ¢uadto or greater than 3. Thus, it is
possible to verify that, in the respondent’s opmitraining received and the need for
functionality customization are the items with tbeest mean, which suggests that they
are the ones worthy of the most attention in ERplementation 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 expégtin 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 I1l) wliteneas possible to verify that
the MRP followed by inventory management policy @ ones with the best mean for
all of the evaluation items surveyed, which sugdleat they are more adjusted to the
production managers’ needs, while forecasts and MRBhow the worst mean.
Similarly to what occurs in the four evaluationnit® when it comes to functional
dimensions, the Kruskal-Wallis test suggests thertet are no significant differences for
the functional dimensions studied.

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

The analysis of the managers” opinion about thels\é@eing met through ERP,
considering the type of production adopted by tbmpmany, suggests that the mean
obtained by the companies that produce for stogkester than the mean obtained by
companies that produce for special orders; andaitiadysis, considering the number of
functionalities used by the company, suggests lier 4ample studied, that the more
functionalities the company uses the greater thanmelated 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 ofdoiction managers from the surveyed
companies and in their respective departments.

The most noteworthy result was the low level ofaetion (less than half) of the
activities related to the area of production witthie ERP systems. Although Davenport
(1998 and 2002), Souza and Zwicker (2000) warmefdifficulty in implementing and
using ERPs, it was expected that companies thgiteddhem 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 ERPsetigpers, so that they may improve
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their systems, and, as a consequence, they maymgisove the opinion of managers in
the areas of production and materials from congsatiiat use them.

The number of questionnaires received (a total &fldnited the use of possible
statistical methods for the realization of the teanalyses procedure. Since this type of
work focused on the manager in the area of produdti industrial companies that use
ERP in the State of S&o Paulo, it is believed t@thumber 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 reseairtstrument may have influenced the
high homogeneity occurred in the answers due tgizs: 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 prepamshthat 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 ascti#o Filho, 2007, Azevedo
Junior and Campos, 2008) or even the lack of propéering for acceptance and use of
the system (SILVA, 2005). Also, there is the po#ijpthat the company has not
chosen the system that best suits its work syskéemdes and Escrivdo Filho, 2007) or
even that the production managers are pressedetER$ not to hurt the systemic
integrity, since ERP is based on a single datatrughout the company (Davenport,
1998, souza, 2000, Gupta and Kohli, 2006), and @&y up using only part of the
system for this purpose, not using other functiiesl aimed specifically at production.
Another suggestion is that other similar researeh done for other functional
departments of the company, such as finance, colitipty, people management, etc.

REFERENCES

Aghazadeh, S.-M. (2003). MRP contributes to a cargjsaprofitability. Assembly
Automation 23(3): 257-265.

Azevedo, D. P. J., & Campos, R. de. (2008). Defioigle Requisitos d8oftware
Baseada Numa Arquitetura de Modelagem de Negderoslugéqg 18(1): 026-048.

Babbie, E. (2003)Métodos de Pesquisa de SurvBglo Horizonte: Ed. EFMG.

Barrela, W. D. (2000)Sistemas Especialistas Modulados e Abrangentes p&astao
de OperacdesTese de Doutorado, Engenharia, Escola Politéaachiniversidade de
Sao Paulo,Sao Paulo, Brasil.

Bervian, A. E. (2004)Critérios para a Decisdo de Personalizacdo de Pssos na
Implantacéo de Sistemas ERRabalho de Conclusédo de Curso, Universidade ale V
do Rio dos Sinos (UNISINOS), Brasil.



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

Berretta, R. E. (1997 Heuristica para otimizacdo do Planejamento da Pigituem
Sistemas MRPTese de Doutorado, Engenharia Elétrica, UnivadgdEstadual de
Campinas, Sdo Paulo, Brasil.

Bido, D. de S. (20040 Ensino da Administracdo da Producédo e Operac@e€idade
de S&o Paulo: Um Estudo Comparado de Programaym4.iDidaticos Utilizados nos
Cursos de Graduacdo em Administracdo de Empresbsse de doutorado,
Administracdo, Faculdade de Economia, Administracéo Contabilidade da
Universidade de S&o Paulo, Sdo Paulo, Brasil.

Busetti, M. A. de P., & Santos, E. A. P. (2008, -2dm.). Uma Abordagem
Metodoldégica para o Desenvolvimento de Sistemasmatizados e Integrados de
ManufaturaProducao,18(1): 008-025.

Cardoso, D., Silva, M. C. N, & Souza, A. A. de 999). Administracdo da Producao
através do Sistema de Gestao Integrada SAP R/2sO @a Siderargica Belgo Mineira.
Anais XIX ENEGEP - Encontro Nacional de EngenhaeaProducapRio de Janeiro,
RJ. CD-ROM do XIX Encontro Nacional de EngenhagaPdoducéo.

Corréa, H. L., & Gianesi, I. G. N. (1994)ust In Time, MRPIl e OPT — Um Enfoque
Estratégico S&o Paulo: Atlas.

Davenport, T. H. (1998, July-August). Putting th@dfprise into the Enterprise System.
Harvard Business Reviet?1-131.

. (2002)Misséo Critica — Obtendo Vantagem Competitiva cenSistemas de
Gestao EmpresariaPorto Alegre: Bookman.

Davis, M. M., Aquilano, N. J., & Chase, J. H. (200Rundamentos da Administracéo
da Producéq3a ed.). Porto Alegre: Bookman.

Fransoo, J. C., & Wiers, V. C. S. (2008). An Enualilnvestigation of the Neglect of
MRP Information by Production PlanneRroduction Planning & Control19: 781-
787.

Gaither, N., & Fraizer, C. (2002pdministracédo da Producdo e Operacdés ed.).
Séo Paulo: Thomson.

Grilo, T. F. J., Pereira, A. P. T., & Villar, A. dd. (2008). Automacé&o industrial com
uso da Manufatura Integrada por Computador (CAmgis 5° Congresso Internacional
de Gestédo de Tecnologia e Sistemas de Informagd®NTECS]| Sado Paulo, SP. 5°
Congresso Internacional de Gestdo de Tecnologiaiseengas de Informacéo -
CONTECSI: Centrografica Gréfica & Editora Ltda.

Gupta, M., & Kohli, A. (2006). Enterprise Resourédanning Systems and its
Implications for Operations Functiohechnovation687—696.

Joaquim, R. C. (2006)Novas Tecnologias para Comunicagéo entre o Chaeadeica
e o Sistema Corporativddissertacdo de Mestrado, Engenharia Mecanica, & sk
Engenharia de S&o Carlos da Universidade de Sdo, o Paulo, Brasil.

Lima, J. C. S. (2004)Um Estudo Sobre a Reconfiguragdo da Fungdo Comenas
Empresas do Setor Automotiviiese de Doutorado, Escola Politécinca da Unidads
de S&o Paulo, Séo Paulo, Brasil.



ERP in the production area: User’s opinions aboeéds being met 543

Martins, P. G., & Laugeni, F. P. (1998\dministracdo da ProducdoSao Paulo:
Saraiva.

Marins, F. A. S., & Padilha, T. C. C. (2005, JanFAlsistemas ERP: caracteristicas,
custos e tendénciaBroducaq 15(1):102-113.

Massote, A. A., Maria, G. B. A., & Takagochi, V.0@5, Out-Nov). Modelo de
Integracdo de Sistemas de Gestdo ERP com a Proddigd@is XXV Encontro Nac. de
Eng. de Producad?orto Alegre, Brasil.

Mendes, J. V., & Escrivdo, E. (2007, Maio-Ago). Alimacdo Tecnologica em
Pequenas e Médias Empresas: Proposta de Roteieo Amuisicdo de Sistemas
Integrados de Gestao (ERBestao e Producdad4(2): 281-293.

Mesquita, M. A. de, & Castro, R. L. de. (2008). As& das praticas de planejamento e
controle da producdo em fornecedores da cadeiamatit@ brasileira.Gestdo e
Producag 15(1): 33-42.

Meredith, J. R., & Shafer, S. M. (200&dministracdo da Producao para MBAR3orto
Alegre: Bookman.

Peixoto, E. C., & Pinto, L. R. (2006, Set-Dez). Gwiamento de Inventorys via
Forecasts de Vendas Agregadas Utilizando Simuld&y@&olucaq 16(3): 569-581.

Ritzman, L. P., & Krajewski, L. J. (2002Administracdo da Producdo e Operacdes
Séo Paulo: Prentice-Hall.

Santoro, M. C., & Freire, G. (2008, Jan-Abr). AséliComparativa entre modelos de
Inventory.Producaq 18(1): 89-98.

SEllitto, M. A., & Bochardt, M., & Pereira, G. M2008). Medicdo de Tempo de
Atravessamento e Inventario em Processo em Mamaf&ontrolada por Ordens de
FabricacdoProducaq 18(3): 493-507.

Silva, A. L. M. R. da. (2005 influéncia do Treinamento de Usuéarios na Aceitagé
Sistemas ERP em Empresas no BraBissertacdode Mestrado, Administracéo,
Universidade Federal do Rio de Janeiro, Rio deidarigrasil.

Silva, O. S. F., & Cezarino, W. (2007, Maio-Ago)estdo de Planos de Producédo via
Otimizag&o SubotimaGestéo e Producgd4(2): 239-252.

Slack, N., Chambers, S., & Johnston, R. (20@@%)ministracdo da ProducacSao
Paulo: Atlas.

Souza, C. A., & Zwicker, R. (2000). Implementacao Sistemas ERP: um estudo de
casos comparadosnais. Encontro Nacional de Pos-Graduacdo em Adstiangaq
Florianopolis, Brasil. Rio de Janeiro: ANPAD.

. (2000) Sistemas Integrados de Gestdo Empresarial: Estutbb<Caso de
implantacédo de Sistemas de ERMssertacdade Mestrado, Faculdade de Economia,
Administracdo, e Contabilidade da Universidade @e Baulo, Sdo Paulo, Brasil.

Valeretto, L. C. J. (2005). Analise dos Impactogdizacionais na Implantacdo de
Sistemas Integrados de Gestdo Empresarial: Um &stied Caso. Dissertacdo de
Mestrado, Gestdo e Desenvolvimento Regional, Usigdade de Taubaté, Sdo Paulo,



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

Brasil.

Wanke, P. (2008). Forecasts top-down ou bottomioggaicto nos niveis de erro e de
Inventorys de segurangaestédo e Producdd5(2): 231-245.

Werner, L., & Ribeiro, J. L. D. (2006). Modelo Coogto para Prever Demanda
Através da Integracdo de Previs@@oducaqg 16(3): 493-509.

Womack, J. P., Roos, D., & Jones, D. T. (1992Maquina que Mudou o Mund®io
de Janeiro: Campus.



