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ABSTRACT

This paper reports the history of the developmenaro enterprise resource planning (ERP)
dedicated to managing the technical activitieshef Nuclear and Energy Research Institute, a
governmental research and technology instituteraw® After the implementation of the new
planning process, the development of a new managiem®rmation system named SIGEPI
was immediately initiated. The implementation déthystem followed a strategy of integrating
databases already available and developing new ionesler to facilitate the data collecting
process and to improve the quality and the reitgbdf these data. This paper describes the
evolution of SIGEPI, its main features and it ateports the difficulties faced for almost ten
years of developments. The success factors of #se evere classified into three groups:
strategic, technical and behavioral ones. The anp&these factors and recommendation for
future similar developments are presented.
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1. INTRODUCTION

Managerial Information Systems (MIS) are systemdiaied to monitoring and
controlling an organization. Literature about theperience of developing MIS in the
context of R&D organizations is very scarce. InAréhe only case so far identified in
the literature is the EMBRAPA case — a top BramiliR&D organization in the
agriculture field. This case reported that the gleof MIS is affected by impulsive
factors (e.g.: innovative conceptual design, manalgsponsoring, performance and
lack of integration of the preexisting informatisgstems, strong external information
demand for the R&D activities and communicationAistn coordination and users) and
restrictive factors (e.g.: innovation perception asthreat or reworking efforts,
concurrence with other information systems beinglémented, lack of managerial
sponsorship, size of the developing team, negaiitieeide due to previous information
systems experiences and complexities introducedthgy system (Castro, Lima,
Carvalho, & de Bacarin, 2000).

The aim of this paper is to describe and analyzeyd@rs of experience
developed by a Brazilian nuclear R&D Institute Ire tdesign and implementation of a
special category of MIS known as Enterprise Resoltanning (ERP). This system
manages the activities of more than 1,000 workex$ 200 students and is named
Planning and Managerial Information System of tREN (SIGEPI). It has been
developed to support the management of the Madter ¢f the Nuclear and Energy
Research Institute (IPEN).

This article is organized with the following strucg: the first section presents a
brief literature review related to the managemaeairmation systems implementation
and the contributions of the present study; thems@section presents the case of IPEN
- this experience will be described in terms of hibwg system was developed, which
features were implemented, the main difficultieseth during the development stages
and recent developments; the third section anslifs® experience related to the three
critical factors (strategic, project design and lenpentation and behavioral) and
presents recommendations for similar developmenisthe last section presents the
conclusion and the final remarks derived from thgec

2. LITERATURE REVIEW

Management systems can be classified into manageipport systems (MSS),
management information systems (MIS) and decisigapart systems (DSS). The first
one is dedicated to long term planning; the seamdithe third ones are dedicated to a
shorter time period and they function as a moratw control of the organization; the
third one is specifically dedicated to non struetumproblems (Laudon & Laudon,
1999).

A special category of management information systenthat one dedicated to
integrating an organization’s business processeffernt names of the software
packages for these management systems can be foutite literature: enterprise
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information system (EIS), enterprise resource plann(ERP), enterprise-wide
information systems (EWIS), enterprise systems (E&yman & McDonagh, 2005).

ERP is a packaged software solution that seekstégrate the complete range
of a business process and function in order toeptea holistic view of the business
from a single information technology architectutth@gh some experts have some
difficulty arriving at a complete definition of ERPthey tend to think that ERP is ‘in
the eye of the beholder’ (Klaus, Roseman, & Gak0€0).

The main features of ERP-software are the provineginess solutions, which
support the core processes of the business andhethative functionality and purport
all business functions of an enterprise. ERP suppgecurring business processes like
procurement, sales order processing or paymenegses and is not focused on less
structured irregular processes like marketing, pebddevelopment or project
management. An ERP can target multiple industrigls wery different characteristics.
Some suppliers can provide specific solutions fbe tcommunication, federal
government, financial services, healthcare, higb@ucation, manufacturing, public
sector, retail, service industries, transportatad utilities sectors (Klaus, Roseman, &
Gable, 2000).

In the past, companies first decided how they whmbedo business and then
chose a software package that would report thepnetary processes - often rewriting
large portions of the software code to ensure lat tig; with the enterprise systems,
though, the sequence is reversed and the busitiess must be modified to fit the
system (Davenport, 1998).

After studying more than 50 businesses with enisgpsystems, Davenport
suggested that “the companies deriving the gredtesefits from their systems are
those that, from the start, viewed them primanilystrategic and organizational terms.
They stressed the enterprise, not the system” (imwe 1998).

An EIS implementation process frequently does nmiceed as expected. A
survey conducted in December 2000 called ‘EIS Buoptementation Issues and Best
Practices’ among 117 firms across 17 countries loded that only 34 per cent of the
organizations were ‘very satisfied’ with their Bivestments (McNurlin, 2001).

The ERP system is considered a standard softwarkaga and all standard
software targeting an anonymous market must, duting process of system
deployment, be tailored to the specific requirernaitthe individual enterprise (Klaus,
Roseman, & Gable, 2000). This aspect associatdd tvé relatively low satisfaction
level mentioned earlier may explain the importan@ny studies have attributed to the
identification and classification of an ERP implertsion success and/or failure
factors.

Loonam and McDonagh reviewed the literature betw&#@99 and 2001 and
identified some of the most frequently cited andhly critical EIS implementation
success factors: a) Top Management support; bjrmpertance of a project champion
to drive project implementation and his role in dh@nge management; c) User training
and education; d) Management of expectations: ganation should be realistic
about what can be expected from the EIS systen®reject Management: involves
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aspects like proper management of the scope agdnadint of its objectives with the

overall mission and strategy; f) Steering Commifi@eore of ‘superusers’ — typically

middle-level employees or managers that will be@#d by the EIS project); g) Use of
consultants to assist in getting the project up amdning; h) Business Process
Reengineering: involves aligning the implementatidran EIS with the rethinking or

the redesign of the organizational business presesks Dedicated resources: involves
the proper allocation of resources — human, fire@ramd time — and the attention to the
management scope; j) Change management: involvesualan, social-related and

cultural change techniques needed by the managdmease the transition (Looman &
McDonagh, 2005).

In 2006, Muscatello and Chen (Muscatelo & Chen, 806urveyed 206
members (81% with more than 500 employees) of A associations (the American
Production and Inventory Control Society; the NagilbAssociation of Accountants; the
American Productivity and Quality Center and thstitnte for Supply Management) in
order to identify critical factors of ERP implematibn. Some of these factors are
similar to those identified by Loonam and McDonatitys, for the present study the
following factors were considered: a) The decisionimplement an ERP system is
being made at a cross functional executive levelchvhncludes inputs from all
functional business areas; b) willingness to usesglants to supplement their
Information Technology staff if the skill set is thmternal; c) activate employees
communication: how they fit into the new ERP-enmimeent and what their concerns
are.

Finally, the ERP design and implementation may aigo affected by the
decision of outsourcing it or not. This decisionyntze influenced by the following
factors: a) internal production costs versus mtadgaguisition costs comparison; b)
transactions costs; c) financial slack: organizegiovith financial slack may build an
internal technology infra-structure; organizatiomgthout it may outsource it; d)
strategic dependence on the supplier; e) contradiigo orientation: open contract and
partnership versus detailed contract and pricentate and f) organizational strategic
objectives. These objectives can be classified thtee categories: (i) information
technology improvement, (i) information technolodyusiness impact and (iii)
commercial exploitation bases on information te¢bgy (Bergamaschi & Reinhard,
2008).

2.1 THE CONTRIBUTION OF THIS STUDY

The proliferation of ERP systems happened in tf#079and one reason for this
growth was the Year 2000 problem which caused nw@mypanies to replace their
outdated systems with a more modern technology g$Bman & Walsh, 2004).
Consequently the main literature concerning ERPtegsys has focused on the
experience of customization and implementation raégrated commercial software
packages purchased by the companies interestesteandittle attention was given to
specific niches where the fit of these commercaaliages would be low.

One these niches refer to the Research and Tedw@oganizations (RTO).
The literature concerning MIS/ERP application irsthiche seems to be very limited.
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Except for the Brazilian Agricultural Research Guoaiion (EMBRAPA) case (Castro,
Lima, Carvalho, & de Bacarin, 2000), most MIS exgeces identified in the literature
focus on specific MIS modules (e.g.: Laboratoryomiation Management System
(Rasmussen, Maddox, Harten, & White, 2007) or thanagement of technical
information (Chun, 2003)).

The present paper reports and analyzes the exper@nan ERP design and
implementation in an RTO from the author’s perspectand the persons who were
directly responsible for the development of ERPug strictly speaking, this case study
did not follow the methodology as recommended m literature (Yin, 2004; Martins,
2006); instead it was written to present the readtr a detailed historical view on why
and how this managerial information system wasghesl and implemented. It also
gives some practical recommendation on how to @weecthe difficulties faced during
this process. It is expected that sharing thissegpce will contribute to the knowledge
dissemination concerning non standard ERP softypaekage implementation and
encourage other knowledge organizations to proper@yhage the factors that may
leverage or hinder their ERP design and implemimtat

3. THE CASE OF THE IPEN

3.1 SOME WORDS ABOUT IPEN

The IPEN (Nuclear and Energy Researslitliie) is an organization that reports
to the Development Department of the State of S@iddPand to the National Nuclear
Energy Committee (CNEN), an organization of theZidian Science and Technology
Ministry. The latter is directly responsible foretlinancial support of the IPEN. The
IPEN is also associated, for teaching purposes, té University of Sdo Paulo.

The IPEN was established in 1956 and, as its nmssg® committed to the
improvement of the Brazilian population quality Ide, to the scientific knowledge
production, to the technology development, to pobsl@and services generation and to
the development of human resources in the nucledrcarrelated areas. In 2008, the
permanent working force was composed of 1,029 iddals, where 219 of them were
doctors and 118 masters. The renevue in 2008 rdaabeut US$ 30 million, mostly
due to production and commercialization of prodwstpplied to the nuclear medicine
industry.

A brief history of the organizational management larning process

The IPEN started its management improvement praoes896 when it decided
to obtain the ISO 9002 certification process for thadiopharmaceutical and
radioisotopes production system. In 1998, it adihéoethe Excellence in Technological
Research Project coordinated by the Brazilian Rekeand Technology Association
(ABIPTI), a project in which the organization maeratent improvement is based on
National Quality Award (which is similar to the Malm Baldridge Award, from the
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United States). By adhering to this project, tREMN wrote its first management report
based on the Excellence Criteria and identified,wedl, its main deficiencies in

management activities, namely, lack of appropriabstomer satisfaction surveys,
interrupted planning activities, absence of an oizgional process to evaluate the
working force satisfaction and absence of an omgditnal information system

dedicated to monitoring and evaluating its maimtecal activities.

Antecedents of the MIS development

The experience of writing the first managerial megdollowing the Excellence
Criteria in 1998 pointed out clearly the need teiiave the quality of the information
about what the organization was accomplishing yeanl order to solve this problem
one of the first decisions was the developmenthef 4oftware dedicated to the data
collecting and gathering of all technical graduatstividuals of the IPEN, data which,
until then, was being collected and gathered thnquaper forms.

The IPEN has a technical staff for the developneémformation systems, thus
the design and implementation of an applicatioagerate on their internal website was
initiated using this internal team. After more tH&00 work hours, this project suffered
a backlash: after a presentation to the IPEN smapagement team, they concluded
that the project would not properly solve the peoblthat the IPEN was going through.
According to the perception of the Administrativerdator, the institutional results
could not be obtained by just adding up individuesults. Besides, this director argued
that the proposed method would reinforce the iddi@lization of the research and
development activities, while, in fact, the aim slibbe just the opposite: institutional
practices that promote team work. Despite concdptaarrect, the first consequences
of such a decision were devastating to the techrie@m involved in the project:
frustration and interruption of the developmentto$ MIS which until then had lasted
almost two years.

The restart of designing the activities of a comgelty new MIS only happened
two years later, with the creation of the first MadPlan.

The Master Plan

In 1998, the CNEN (National Nuclear Energy Comneiltstarted and developed
a two step planning process named “Rethinking tNER’. The objective of the first
phase was achieved, which was the outline of ttesiom, vision and other strategies,
but, two years later, the second step - addressgtetify its main stakeholders and to
unfold the planning process to the CNEN’s researul technology institutes — was
discontinued.

In 1999, after the internal analysis of an indemenhdevaluation of the first
Managerial Report written in reference to the Eberele Criteria of National Quality
Foundation, the deficiencies of the planning predescame clear: “we cannot go ahead
with half strategic planning. Without it (a strgi@ plan), we will continue to spend
energy without the synergy of our internal actioi®EN, 1999).
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By the end of 1999, a wide managerial participaposgram was developed,
which resulted in the first Master Plan of the IPEBN2000 (IPEN, 2000). With the
accomplishment of this process, the creation ofiteeMaster Plan resulted in many
changes or in new activities:

» Reorganization of the technical activities in afiggnt with the recently defined
IPEN’"s mission;

» Definition of the Global Strategic Objectives arrdanization of a hierarchical and
nested structure of Programs, Subprograms andifiesiaccording to the Federal
Government Plan (PPA)

» Definition of a new organizational structure basadResearch Centers;
» Definition of three macro processes:

1. Research, Development and Engineering;

2. Teaching

3. Products and Services;

» Different emphasis on one or more of these maarogsses from one Research
Center to another according to their internal styigs;

» Definition of quantitative results indicators faaah of these macro processes as
well as goals for some of them;

» Organization of an annual follow-up process namedter Plan Seminars

The first Master Plan Seminar was held in Decer@B80 and since then it has
been repeated annually. At that time the event wamnized in 109 technical
presentations that demanded 5 whole days to succkkdhe presentations had to be
made in 15 minutes by an Activity coordinator feliag a predefined Power Point
template where the qualitative and quantitativelltesaccomplished in 2000 should be
presented. Since then, many modifications have h&eoduced to the process, and
some of them will be described later.

Almost at the same time, in 2000, the section nesibte for structuring and
implementing the IPEN’s Master Plan also initiated study of the Balanced Score
Card methodology. Initially the idea was to undamst this methodology and its
implication for the IPEN’s strategy formulation pess. The BSC is quite easy to be
understood and in the next year a Strategic MapgherlPEN was already developed,
proposed and approved by the IPEN’s Top Managemearh. The development of this
Strategic Map and its respective “Board Panel” éeélpo identify which processes
should be monitored and stressed the need to ateetire data coming from the support
processes.
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3.2 DEVELOPMENT OF AN EFFECTIVE MIS

The demand

Credibility is a fundamental aspect of an effectid@nning process and one basic aspect
involves the management of reliable data. Afterfits¢ planning — evaluation cycle, the
weaknesses of this process became apparent. Ther FRmint presentations were
operating as information systems — the data weheated and presented using the
Power Point template — and many of the problemddcbe easily detected: lack of a
common understanding of many indicators, same nm&tion showing up in different
presentations, repetition of results previouslysprded as well as difficulties in
collecting the data and in preparing the presesriati

In order to solve these problems, the design ofinbormation system was
initiated and named as Planning and Managerialrimftion System of the IPEN
(SIGEPI). Despite the difficulties faced in thestiMIS development experience, the
perception of the section responsible for the MaBtan and the Master Plan Seminar
was that such a system should be preferably dasigne implemented — at least at the
beginning of the project - by internal resourceshef IPEN, due to the specificities and
uncertainties involved.

The development

The beginning of SIGEPI's design was inspired bytlaer Managerial
Information System developed by one of the IPENésdarch Centers, the Nuclear
Engineering Research Centers (CEN). Although tlopescfocus and deepness of both
MISs were distinct, some functional similaritiesreveclear: 1) same Plan-Do-Check-
Action principle; 2) Easy learning capabilities exéd by the MS-ACCESS software
and 3). Low human resources demand: only one greduarofessional from the
Nuclear Engineering Research Center staff was dnotog develop the whole
information system.

Considering the previously failed experience and @EN’s experience, an
engineer involved in both Master Plan organizatmal Master Plan Seminar process
was allocated to design and implement the firstERGACCESS version instead of
involving someone from the System Development Sectin December 2001, six
months later, the first version of the new MIS wesated.

The initial expectations about this system werehhigwas expected that the
software would operate through their Intranet. Timk to the main database was
installed at least in one computer in each Rese&ehter of the IPEN. The
functionalities and procedures of the new systermewermally presented to the
managers and researchers of all Research Centktheusecretaries of each Research
Center were trained to operate the system. An @pgrmanual was also written to help
the system users. But the promise did not come tineescreens of this version were not
user friendly and to make matters worse the systielmot operate properly using the
Intranet. Due to these problems there was a bdctlkdad we had to collect all the data
using paper forms. All the data gathered were thearted by the Planning Section into
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this SIGEPI-ACCESS version instead of being insebig the Research Centers staff.

The development of the Balanced Score Card merttieadier and this initial
experience brought some important insights. Frore perspective, the poor data
quality problem was not solved, but from anothetspective we identified that some
information that should have been collected andgmted by the Research Center
during the Master Plan Seminar was already availabilong the supporting sections of
the IPEN. In 2001 some of the IPEN"s support preegsvere still being carried out
manually — (e.g.: patent processes), others weeadt computerized (e.g. budget) and
others were being designed and modernized in tefnec®@mputerized databases (e.qg.:
library services, post-graduation support servickd)ecame clear though that all these
databases could be integrated in order to havelld MIS system and maybe, most
importantly, we learned that such a system shoaldded to work for the staff and for
the organization and not the other way around.

The SIGEPI-ACCESS version operated until 2004, wihéecame clear to the
top management team that there was a need to @gnadpresent institutional MIS
version. At that time, with all the previous experces, we knew exactly what was
necessary in terms of relational databases andmiatton content; thus, with the
support of the top management team, the systemlapeuent team reengaged in the
unfolding of a new and then a real enterprise nesoplanning (ERP).

At that point an important decision needed to belenaoncerning the ERP
design and implementation: outsource it or not?

This concern was clearly expressed to the intesafilvare development team.
Both alternatives would receive support from thenagement director and the planning
director. The managing director had a preferencefitsourcing due to the success of
an previous experience in budget system. The syatatysts involved in this process
were inclined to develop the new ERP by themselvedespite the fact that the
programming language they were familiar with wag tilee most appropriate, the
challenge of developing such a system was vergdaive, though; thus, the design and
implementation did not have to be outsourced.

With the support of the manager of the System Dmprakbnt Section, three
system analysts were fully allocated to write a B8P version. After six months and
under a lot of pressure to finish the system byehé 2004, a fully new ERP named
SIGEPI-WEB was finished and implemented with maewrfunctional and databases
integration facilities (income, budget, patents,stpgraduation results — ongoing,
concluded and interrupted master essays and deetbesis - publications and personal
educational level data). The immediate benefitsewenystal clear: less data were
demanded from the technical areas and the datdaygreslched an unprecedented level.

Figure 1, presented below, represents the data fgmamics as well the
databases integration that drives the SIGEPI-WEBP Edperation. As it can be
observed, some sections (gray circles) are redplenfir the data of the processes
under their responsibilities. Researcher and AtiwiCoordinators are the data source
of the information under their responsibility andpplied by themselves. The
researchers need: 1) to supply what they have shedli to the library section using the
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PTC-digital (a special database designed to begnated with SIGEPI-WEB); 2) to
interact with the NITEC in order to initiate andléov a patent deposit process; 3) to
inform their scholarship level changes to the HurRasources Section and 4) to sign
up their students through the teaching section.Atterities Coordinators need to enter
all the projects the group is responsible for, afl as the results of these projects. In a
few words, the data gathering from the support ggses, the data supplied by the
researchers and by the Activities Coordinatorswaltbe management of the Master
Plan.

Researcher

« schooling

« Scholarship holders and trainees

« Disciplines

« Tutor|ng status of...

»doctorades

* masters

« scientific initiation

...ongoing, concluded, interrupted

« PTC|digital
« publications and reports
*Theses and dissertations
>
* Income
* Products and services
* Donjtions

Legend

OResponsible section ———» Personnal interaction
= = =»> Realtime

Ej Database =~ ------- +  “phatch”

Activity Coordinators

*Human resources allocation
* Projects

« Technologies

« Qualitative results

Figure 1: databases integration logic and data flovef SIGEPI-WEB'

Three months after the new version of the systeslaanched, two additional features
were introduced into SIGEPI-WEB which also helpedniprove the perception of the
benefits of such a system:

1. Automated generation of Power Point presentatioms the Master Plan
Seminar: the system generates the “hard” data glathe presentation by
automatically retrieving and generating the slibased on the qualitative and
quantitative data inserted into the SIGEPI-WEB das®. The Activities
Coordinator responsible for a presentation is teea@ledicate his time to the
“intelligent” part of the presentation;
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2. Quantitative indicators integration and aggregatidime main quantitative
results of the IPEN now can be monitored by the lesh@ork force under
diverse integration and aggregation criteria — aadhe of them in real-time:
Institutional, Research Center, Program, Subprogeard Activities. Some
results (e.g.: publications) were carried out btermal partnerships - these
partners may be connected to different Activiti8spprograms, Programs or
Research Center. The same result is properly eckdib each of these
aggregation levels, but institutionally they aré counted repeatedly.

Main SIGEPI functionalities

SIGEPI-WEB, or just SIGEPI, is an ERP which opesaite two sequential
states: “planned” and “accomplished”.

The “planned” operation mode has the objectiveatiiecting the planning data
defined by the coordinator of one Master Plan Attifor a one year time span.

Figure 2 shows the entrance screen with all thieslthat one coordinator has
made available to plan the Activity under his or tesponsibility. This entrance screen
is unfolded into six data groups: 1) Activity: basnformation describing what the
Master Plan Activity is about; 2) Human resourdés: allocation time can be planned
according to the different scholar profile teamt tt@n be connected to the Activity; 3)
Qualitative results: brief description of the mamnojects marks and final results
expected to be accomplished; 4) Teaching Functibe: expected results from
disciplines and orientation effort; 5) Researchy@epment and Technologies expected
results: publications, technologies and patents &ydProduct and Service Function:
expected results for commercial activities as waslifor internal support activities. On
the top of these six blocks, some special linksau@lable: help, concepts, Activity
planning (or “accomplished”, depending on the openamode) preview extract,
planning pending data and quantitative indicat@nseh

In order to facilitate this planning process, tlestlyear's results of the
guantitative data are shown, so the preivous indbion can be used as a reference for
the incoming year’s goal projections. For somehef tegular products and services
guantitative projections can be easily calculatest py entering one increase rate field
and all the expected results will be automaticafigated. In the case of teaching results
- master and doctorate students - the system atitaihacalculates the conclusion date
based on the deadline these students are goingtainaheir degree — the Activities
Coordinator may accept this suggestion or modifynithe case of the qualitative data,
the system automatically retrieves the data froenldist year “on going” status, so there
is no need to insert them again.

Once the planning process is finished, the systesdems connected to the
“accomplished mode”. The screens available arechlgi the same, but in the
accomplished mode some of the displayed data aedban the databases managed by
the supporting areas as described in Figure 1.
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SIGEPI - Accomplishments / 2009

Coordinator: PAULO ERNESTO DE OLIVEIRA LAINETTI

Activity:

510 - Clean technologies |Y|

back
| Activity

Basic information

Teaching Function
Disciplines

Tutoring

Human resources
Ipen staff

R&D and Engineering Function
Financial resources
Documented produtss

Technological products

Patents

Unit: CQMA

04/09/2009 12:56:51 h

Help | Accomplishments summary | Pendencies| Indicators| Conclusion

: Main results

Qualitative results

Students

Outside participants and volunteers

Financial resources

Income

Clients

Product and Services Function

New catalogue products
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SIGEPI provides several categories of reports. Malstthese reports are
concentrated in one screen, as presented in FRjurgight categories of reports are
available: 1) Activity; 2) Technical-and-Scientifiproduction; 3) Tutoring; 4)
Disciplines; 5) Technologies; 6) Active projects;, Revenue and 8) Indicators. In
almost all of these report groups, additional cateare available when the link is
accessed, thus allowing for refined informationessc

Implementation difficulties and recent improvements

The implementation of an ERP does not run smoothlyhe case of SIGEPI it
was not different. Firstly, as mentioned earliehew the ERP design was restarted in
2004, the system analysts involved in the projemtl the knowledge that it was
“enough” but not state of the art.

Thus it was known that the system could face soeréopnance limitations.
Secondly, immediately after the new ERP was retbasethe Intranet, the server where
the program was installed presented unexpectedlgmnsb— to solve the problem a
server computer was fully dedicated to operate $IGHirdly, as soon as the users
began to access the data derived from supportitepdses, they immediately started
complaining about the quality of data: many of thesre incomplete or wrong. When
the databases are integrated, it is expectedhbwgtare correctly updated. In some cases
they were not and exposed their managers to enticinstead of observing the benefits
— in the short and long term — the immediate reactif these managers was not giving
the proper support to the ERP implementation psaocBespite this initial negative
reaction, the problems were gradually solved anderestingly, reversing the
responsibility of the outdated cases: in many ciseause of the updating delay was
in the technical area due to outstanding issuesoofe supporting processes (e.g.: a
change in the tutor of a student wasn’t formallynoaunicated to the support section by
the former tutor).

In 2006, the updating of the network servers ojpmmat system left SIGEPI
incompatible to operate under this environment. @tvetinuity of SIGEPI was at risk.
Fortunately, a solution was found by the team dflysts but at the cost of rewriting
many database programs with the system being [pad@erated for many months.

Another problem concerns the paper work data doligc Researchers of the
IPEN that are interested in financial support frima funding agencies need to fill in
another database named Lattes Curriculum. Thiscalum is a government database
where the academic researcher and the technolggiodluction have to be updated.
Besides that, those researchers who are also edaty the IPEN’s Post-Graduation
program need to supply more detailed informatiomceoning their academic
production to the “CAPES Report”. The Lattes Cuwiuen is an important public
personal database, thus besides the financial taspecesearchers are also interested in
keeping this database updated because the accHss data is public and it is also a
source of who is doing what. The CAPES Report isdufor the IPEN’s Post-
Graduation external evaluation; therefore it is ami@nt to keep the data updated in

Vol.8, No.1, 2011, .®5-24



18 Sousa, W. H. de, Giardino, A., Trezza, M. A. H.

order to obtain the highest possible evaluatioryoad evaluation means a good mark
as well as a high number of scholarships to betgdan The final result of all these
bureaucratic demands is that these researcherarthtte most productive at the IPEN
need to insert their production activities intoethrdifferent databases. Needless to say
that there are lots of complains about the neeslipply SIGEPI's databases with their
production.

From 2007 to 2009 new efforts to improve at leaaittiglly the problems
presented above did not work out.

The first one was an attempt to integrate into SIGEPI most of the
information needed by the CAPES Report. The maiaidvas to outsource the
development of the template and the integratiom BIGEPI databases. A meeting
was held with the participation of one system astaind the manager of the Systems
Development Section, the Research, DevelopmentTaadhing director, the teaching
management and the Planning and Program Sectioageafresponsible for SIGEPI)
and in that meeting it was decided not to upgra@E®I|. The argument that prevailed
was that a personal and manual data collectingtisnlwould be preferable to one
based on an upgrade of SIGEPI. The main obstaclehémge was the difficulty
obtaining the data on the deadlines: a personalnaawual data collecting approach
tends to be more effective than an automated one.

Two additional efforts focused on the integratiomd ause of SIGEPI data
integration with the Lattes Curriculum database.

The first effort refers to a technical visit to agearch and Technology Institute,
similar to the IPEN, in order to know how they welealing with Lattes Curriculum
database data extracting problem. After knowing #mather Research and Technology
Institute was developing a solution to extract ttega from the Lattes Curriculum
database, members of the same team who participatethe decision meeting
mentioned earlier visited this Institute for a @m@stion on their approach. Although
their solution proved to work for their purposdse application of their solution to the
IPEN would still demand a lot of reworking efforits terms of software language
programming, manual review of the extracted dataelsas some complementary data
request for at least one author (the Activity numbethe Master Plan where each
publication should be connected). Especially duthéoneed to review a large volume
of data, this solution was discarded.

The second effort refers to the possibility of explg a feature available in
Lattes Curriculum database named Institutional dsattCurriculum. The Lattes
Curriculum database has a feature where Brazikararch and teaching organizations
may retrieve the production of their professiorasl students signed up in the Lattes
Platform. Observing the results of a public refeeerrganization in the healthcare
sector, the results pointed out a data updatingleno. Clearly the results from the two
previous years could not be used to point out th&titutional results of this
organization.

Thus, the final remark is clear: the consolidatainthe organizational results
cannot depend on the data retrieved and integfededa database managed by another
organization when the data is entered by the rekees on an individual basis and the
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publications and other documents which these ddiéas to are managed by the IPEN’s
supporting sections. This situation leads to thkoWdng situation: the IPEN’s
researchers will continue to supply such commowrimétion into three databases:
SIGEPI, Lattes Curriculum and CAPES Report.

4. EXPERIENCE ANALYSIS AND RECOMMENDATIONS

Considering the literature review presented earBeme factors were selected
and their impacts on the IPEN’s experience predant&able 1. Recommendations for
future developments are also presented.

Table 1: Factors, impacts and recommendation dérifrem the IPEN’s ERP
development experience

Factor | Impacts Recommendations
Strategic
Business Positive: the ERP was developedThe introduction of new

reengineering / | in the context of a totally new  management processes
ERP alignment | planning process which enable simultaneously with the

with the the planning-evaluation process development of an ERP may
organizational | of the macro organizational help to consolidate the logic of
mission processes new planning-evaluation
processes
Innovative Positive: the design and The ERP design and
conceptual implementation of an ERP implementation process should
design adjusted to the organizational  be initiated by testing the
need funcionalities and obtaining
the acceptance of the concept
Negative: long design and inviting the R&D Section most
implementation period of the newreceptive to the new
system management approaches. Once

the concept is proved and
accepted then the ERP can be
implemented involving the rest
of the end users.

Top Positive: it is crucial for the Initiate an ERP

Management success of the implementation implementation convincing

support effort by identifying within the
Negative: when there is no Top Management Team who
consensus within the Top would sponsor such an effort.
Management Team, the The positive results should be

integration of the information used as a benchmark. The
systems, under the responsibility difficulties will not be used
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Management of
expectations

Outsourcing

of the managers that do not fully against the implementation
support such an implementation, process
may be hindered.

Negative: when the main It is better having conservative
expected benefits do not come expectations and “unexpected”
true, structural aspects of the ERBood accomplishments than
software may be totally having high expectations and
redesigned disappointing results

Negative: 1. the challenge of  Knowledge organizations of a
designing the ERP attracted the reasonable size (e.g.: more
attention of the internal system than 300 members of the
analysts staff and created barriersvorkforce) may have many
to outsource part of the internal processes calling for
information system development;modernization. Thus the
2. specificities of the RTO ERP internal system analyst team
require high tacit and difficult tends to be limited in terms of
contractual specifiable knowledgenember numbers and

gualification in order to meet
Positive: when some technical the modernization demands to
deficiencies that put the ERP all supporting processes. These

current development at risk organizations need to define
appeared, consultancy help was internal rules concerning what
accepted ERP modules will be

outsourced or not.

Project design and implementation

Project
champion

Resources
dedication

Positive: a project champion has @he key aspect here is the

systemic view that information identification of someone

systems supporting managers andapable of translating the

the design team may not have managerial process demands
into software operational
functionalities to be developed
by the system analysts. This
professional needs to have
good management and
technical skills.

Negative: the system analysts When some of the

team allocated to the ERP programming services can be
development after the web internally developed, the time
version had been launched was allocation of the system
drastically reduced — many of theanalysts is always a source of
following ERP implementations internal dispute. When

lasted years and are still being implementing an ERP, the
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Performance an
lack of
integration of
the preexisting
internal
information
systems

Lack of
integration of
the preexisting
external
information
systems

Behavioral

Innovation
perception as a
threat or
reworking
efforts

Concurrence
with other
information
systems being
implemented

implemented, thus delaying the future time allocation needs to
benefits of perceiving of such an be negotiated in order to assure

implementation

subsequent additional smaller
developments and maintenance
activities the ERP will demand

I Negative: when the integration ofThe managers of preexisting

the preexisting system is

system need to be aware of the

implemented, users may identify fact that users will have an on

some data errors and may

line data access — thus the

equivocally criticize the new ERPimportance of the supporting

Negative: part of the highly

team updating the database as
soon as the process changes its
status because new data needs
to be processed

Whenever possible, the design

skilled IPEN’s work force need toand implementation of ERP

report their results to other
governmental organizations. If
the internal and external
databases were integrated,
common information would be
inserted only once and these

databases should be
compatible with external
databases. When they are not
compatible, end users must be
communicated about the
technical difficulties in

professionals would be released integrating the internal
from these repeated bureaucraticdatabase with the external one.

time consuming activities

Negative: support process
managers may resist to the
integration of the system under
their responsibilities

Negative: support process

The reasons for this resistance
need to be understood. Such an
opposition may result from
some process restrictions (e.qg.
additional training effort or

low level workforce) which

can be solved by some
negotiation efforts.

The decision about which part

managers may prioritize another of the ERP should be

local information system part
which is not connected to the

developed or upgraded first (
for instance, end users may

ERP, especially if their superiors demand new functionalities or

do not fully support the ERP
implementation

supporting process owners
may request modifications due
to compliance changes )

Vol.8, No.1, 2011, .®5-24



22 Sousa, W. H. de, Giardino, A., Trezza, M. A. H.

Attitude due to
negative
previous
information
systems
experiences

Attitude due to
complexities
introduced by
the system

User training
and education

Negative: bad previous

should be openly discussed or,
at least, comunicated in order
to avoid unnecessary
misunderstandings

The key point here is getting

experiences faced by the internalunlimited support from the
system analysts cannot be easilysponsor of the project (a
forgotten; thus the willingness to member of the Top

reengage in earlier interrupted
projects - even if the scope is
changed - may be low

Negative: final user perception

Management Team). He
should make sure that the
project will be implemented
and the time allocated and
efforts by system analysts will
not be wasted

The benefits for the users must

that such an information system be clearly communicated.
implementation represents only aSome evaluation and

new obligation: risk of
incomplete data survey

Negative: all users can be fully

recognizing practices (e.g. an
excellence award) may
stimulate the data entering
process by the users, especially
those highly skilled

The lower the need of training,

trained in the new ERP but if the the higher the chance that the
system is not user friendly or if it system will be accepted. If a

does not operate appropriately
(slow speed or data loss) the
system will be criticized and
possibly abandoned

slow answer or system
overload happens, the causes
must be immediately identified
and solved

5. CONCLUSIONS AND FINAL REMARKS

The literature reporting the implementation of noommercial ERP software
packages is scarce - in R&D organizations it ismeawere restrict. In order to contribute
to spreading this knowledge, the IPEN’s experiewas reported and analyzed in
relation to the three groups of selected factors) -strategic, 2) project design and
implementation and 3) behavioral - their impacighe case and recommendation for
future similar developments.

Summing up, this experience made it clear that gensainterested in the design
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and implementation of a ERP in a knowledge orgdinaaneed to be patient as well as
perseverant to pursue their objectives in spitthefdifficulties — the implementation
success comes in small victories; the perceptiagh@benefits - although low paced by
the entire workforce, from the operational levethie top management team — is crucial
for such an undertaking and the motivation by @mae and project importance of the
design team — even a small one — is decisive opthject success.

Finally, the analysis and recommendations here epted were developed
considering only one organization. New studies thepo research and technologies
institutes need to be carried out in order to aamfor restrict these analysis and
recommendations.
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