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Abstract

Maximo, Mariana Lisboa; Carmo, Luiz Felipe RorisdRguez Scavarda do
(Advisor). Evaluating the Design of a Performance Measurement
System for Downstream Logistics in an Energy Compan Rio de

Janeiro, 2013. 94p. MSc. Dissertation — Departamed# Engenharia
Industrial, Pontificia Universidade Catolica do Rl Janeiro.

Performance Measurement System (PMS) is alreadynsecrated tendency
among companies concerned with an entire and setief metrics, process and
system to support performance assessment effigiemtlie design of a PMS
requires deep evaluation of the current measurersigmation used, concrete
managers’ engagement and clarity in the objec@aesgoals to be achieved with
the new system. There is little research evidehe¢ illustrates the transition
between design and implementation phases of a RWMitin this context, this
dissertation presents a case study carried owtedti*as concerning the design of
a PMS for its Downstream Logistics Division and tpeeparation of its
implementation. The value of applying some prastidering design phase in
order to prevent implementation problems is considlen the case. Throughout
the initiative, conceptual ideas generated by tb&gh team needed to be tested
and sometimes adapted in order to provide a bettgglementation. As
consequence, the transition between design ancemgpitation phases revealed
to be an important and delicate moment, directbpoasible for the success of the
PMS implementation. If definitions established alettisions taken during design
phase are not properly addressed, it runs theofiséosing the main purposes of
the new system; this particular aspect is discuss#tk dissertation regarding the

case study observations.

Keywords

Performance  Measurement System; Performance Measnote

Performance Metrics.
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Resumo

Maximo, Mariana Lisboa; Carmo, Luiz Felipe RorisdRguez Scavarda
do. Analise do desenho de um sistema de medi¢cédo de aagenho para
a logistica de abastecimento de uma empresa de gyiar Rio de
Janeiro, 2013. 94p. Dissertacdo de Mestrado — Bepanto de
Engenharia Industrial, Pontificia Universidade @e#ddo Rio de Janeiro.

S&o muitas as definicbes para Sistema de Medigcdaedempenho (SMD)
na literatura académica, o que demonstra a relev@odema para os dias atuais.
Vérias empresas ja adotaram um SMD visando monittedorma mais eficiente
o desdobramento da sua estratégia a partir deashaties de desempenho, assim
como a elaboracdo de acgbes corretivas quando défickcdo de desvios. O
SMD, segundo definicdo utilizada na dissertacdoung sistema (software,
métricas, processo) que executa a medicdo de desbmpde forma mais
consistente e eficiente. Algumas caracteristicasude bom SMD: possui
indicadores financeiros e nédo financeiros; auxia previsdo do que podera
acontecer ao negoécio e/ou na constatacdo do queeoce constréi uma
sistematica para avaliacdo das métricas, asseguiuel elas estimulem acdes
corretivas. Conceitualmente o desenvolvimento de&SiiD pode ser dividido em
fases, a saber: (1) design (ou construcdo), (2)amgcdo, (3) uso e revisao.
Todas as fases sdo igualmente importantes, emb@aanais trabalhos publicados
relativos a fase de design. Durante a construcaomd&MD, uma das principais
dificuldades é a escolha das métricas para compist@ma. Essa escolha é chave
para que os indicadores reflitam de forma adequ@adatureza do negdcio e
possam orientar um trabalho mais assertivo demtrorganizacdo. O desenho de
um processo colaborativo e a escolha de uma boanfenta tecnoldgica para
auxiliar na avaliacdo do desempenho também saoceatesiimportantes para o
éxito do novo sistema. A diretoria de LogisticaAlmastecimento da Petrobras
percebeu a necessidade de implantacdo de um SMDtir seu desempenho
de maneira mais integrada, completa e eficaz. Amieente ao estudo
apresentado nessa dissertacao, a diretoria realsev avaliacdo de desempenho

de forma muito restrita, e com o0 uso de indicadapes calculavam simples
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comparacdes entre realizado e planejado. A medigddesempenho da época
avaliava apenas parte das operacdes realizadascemi@va com o patrocinio dos
gerentes mais altos. Neste contexto, o objetivtaddissertacdo é o de analisar 0
desenho de um SMD na operacdo de logistica deeabashto da Petrobras
dando enfoque na transicdo entre o desenho e antapfo do sistema. A partir
desta pesquisa, foi feito o primeiro diagndstico adeno o desempenho era
medido, definiu-se um plano de acdo com 29 mesd&abalho para que o SMD
estivesse ativo: indicadores prontos, sistema fdenracdo em uso e processo de
avaliacdo estabelecido. Durante o periodo do prdmtam necesséarios alguns
replanejamentos de escopo por conta de atrasosronopas decisdes tomadas
(como, por exemplo, a decisdo de criar um prot@tiporam seguidos trés passos
principais no desenrolar do estudo de caso: (ljag@ do contexto, coleta de
dados e planejamento da acéo, (2) a fase de desgn desenvolvimento e (3)
avaliagédo final. Revisdo bibliogréafica, entreviseseminarios foram adotados
como ferramentas para a pesquisa. Para a constlo¢c&WID foi necessaria uma
completa avaliagdo das métricas existentes, sistamdados disponiveis para
realizacdo do diagnostico do estado inicial e ogjlmento das a¢fes futuras. A
partir desse planejamento foram discriminadasasastde escolha das métricas e
desenho do processo, de pesquisa da solucdo tgcapldmplantacdo e
avaliacdo. O projeto originou um conjunto de lic@g®endidas para futuros
sistemas, sendo uma delas, e principal, as vardagkn se considerar
determinadas praticas durante a etapa de designpgumitem tratamentos

antecipados de possiveis problemas da fase dentagéo de um SMD.

Palavras-chave

Sistema de medicdo de desempenho; Avaliacdo de nipeséo;
Indicadores.
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1
Introduction

Competition between companies became a hard refditysuccessful
businesses: resources, space, information are astlystdisputed to face the
challenge of serving clients needs more efficierdlyd raise in market share. In
order to proactively respond to these challenges)agement requires up-to-date
and accurate business performance information (Nyddi et al., 2011). Within
this context, performance measurement (PM) becamengortant element of
operations management (Lohman; Fortuin; Wouter84RQt is also an accepted
fact that businesses perform better if they are aged through formalized,
balanced and integrated PM (Nudurupati; Arshadn@&yr2007).

Organizations measure their performance in ordehexk their position (as
a means to establish position, compare positionb@mchmarking, monitor
progress), communicate their position (as a mearmmunicate performance
internally and with the regulator), confirm prioes (as a means to manage
performance, cost and control, focus investment aotions), and compel
progress (as a means of motivation and rewardg|yIN£998).

There is a need to define and measure performd@ear(on, 1998) and to
be able to drilldown to different metrics and di#fat levels of detail in order to
understand the causes of significant deviationsactial performance from
planned performance (Lohman; Fortuin; Wouters, 2004 Performance
Measurement System (PMS) is a system (softwarapdaés, and procedures) to
execute PM in a consistent and complete way (Neelal., 2002; Lohman;
Fortuin; Wouters, 2004; Fernandez et al., 2012ofding to Neely et al. (1996),
PMS should provide data for monitoring past anchiplag future performance,
and provide a balanced picture of the businessleecing the relation between
metrics and decisions taken.

The development of a PMS may conceptually be stgmhiato phases of
design, implementation, use and reviewing/updafBgurne at al., 2000; Braz;
Scavarda; Martins, 2011; Nudurupati et al., 20IThe design phase is about
identifying key objectives and designing metrias.the implementation phase,

systems and procedures are put in place to cofledt process the data that
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enables the measurements to be made regularlyhdnuse/review phase,
managers review the measurement results to asskethew operations are
efficient and effective, and the strategy is susfidly implemented (Bourne et
al., 2000). The review aims to constantly updaeeRMS (Kennerly; Neely, 2002;
Lohman; Fortuin; Wouters, 2004). In accordance @aarBe et al. (2000), the PMS
phases are conceptual because they can overlaffesisrd individual metrics are

implemented at different rates. Thus, some met@desbe implemented before all
the metrics have been completely designed.

Among PMS phases, design is the one most privildgedcholars and
practitioners, although all PMS phases have tigortance. Bourne et al. (2000)
highlight that it takes a considerable length ofhdito progress from design,
through implementation to the metrics being usedplémenting a PMS can
foster managerial changes and promote organisatieaaning by acquiring,
storing, interpreting, and distributing data andowfedge about performance
(Garengo; Nudurupati; Bititci, 2007). The trangitiobetween design and
implementation phases requires a special atten@isnit can compromise the
entire effort already applied.

Empirical studies about initiatives related to PME3ign are available in the
academic literature, but there is still a needha fiterature to develop more
empirical studies related to the implementation sgh&Bourne et al., 2000;
Lohman; Fortuin; Wouters, 2004; Braz; Scavard; Mart2011;Nudurupati et al.,
2011) and the transition between design and impMatien phases. Regarding
the PMS empirical studies, the oil and gas seasrldeen seldom studied. Within
this context, the following research question hasnbconsidered: How should a
PMS be designed and its implementation properlgrepared within an oil & gas
context? This dissertation goal is to analyze thaluation of a practical PMS
design case at the Downstream Logistics Division Ratrobras (Brazilian
multinational company in the energy sector). Theselitation does not only focus
on the system itself (technological parameters), fasher, it examines and
highlights the knowledge obtained from designingd ampreparing the
implementation of the PMS, supporting the desaipbf a set of lessons learned
through this initiative. The adoption of some pieas during design phase in
order to anticipate possible implementation prolslemas also evaluated,

contributing to filling an identified gap in thedrature.
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The present dissertation is structured in four nwuapters, being the first
one the introduction; the second the literaturdengwelated to PMS; the third
chapter presents the case studied with a genenébxiothe design phase of the
PMS, the overall evaluation and the set of lesseasied; and the fourth chapter

comprises the main conclusions of the research.
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2
Performance Measurement System

PM is on the agenda of businessmen and scholarglyN002).
Increasingly authors and commentators are disayisie multiple roles of
measurement; it is now recognized that metricswalioanagers to do far more
than simply check progress; the behavioral consempseare frequently discussed;
the value of benchmarking and external comparisensidely understood; and
the question of what data should be disclosed tereal parties — especially
shareholders — is actively debated, and by a dvesstend of followers
(researchers) that can be considered at least i@e ttifferent perspectives:
accounting perspective, marketing perspective apeérations management
perspective (Neely, 2002). For this dissertatidm bperations management
perspective is the most suitable approach to bptado

There are many definitions for PM: a way of allimgtand monitoring
resources (Bowersox; Closs, 1996), a tool to deternwhether the company’s
performance is in accordance with its strategicectibjes (Beamon, 1999), the
activity of measuring performance using performamegrics (Lohman; Fortuin;
Wouters, 2004). However, due to its clarity andechbyeness, the definition of
PM adopted in this dissertation and also in marheiotacademic works (e.g.
Lohman; Fortuin; Wouters, 2004£arida; Kumar, 2006; Franco-Santos et al.,
2007; Nudurupati; Arshad; Turner, 2007; Nudurugatl., 2011; Braz; Scavarda;
Martins, 2011) is the one presented by Neely at(E95): “the process of
quantifying the efficiency and the effectivenessanf action”. Efficiency is a
measure of how economically the firm's resourcesuditised when providing a
given level of customer satisfaction, while effeetess refers to the extent to
which customer requirements are met. PM shoulddeel to: (i) clarify strategy,
(i) communicate and drive strategy, (iii) checkpiementation of strategy and
(iv) challenge strategy (Neely et al., 2002).

The evolution of PM is notably progressing fromafiicial metrics to new
manufacturing philosophies and dimensions (Neel3022 Nudurupati et al.,
2011). Information systems for costing and PM hadegally not been very

helpful for managing operations, because such mgsteere based on overly
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simplified models of manufacturing activities aresource consumption, which
produced inaccurate cost data. Moreover, in mamypemies there was a lack of
non-financial metrics (Lohman; Fortuin; Woutersp2)

According to Neely et al. (1995, 1996), a PM whiakes into account a set
of performance metrics is called as a PMS, defiagdh set of metrics used to
guantify the efficiency and the effectiveness ofiaxs. All PMS consist of a
number of individual performance metrics and thare various ways in which
these performance metrics can be categorized (Nsted}., 1995). Despite the
research progress in the field, Franco-Santos.g2@07) point out an existent
lack of agreement in the literature on a definititor PMS, what leads to
confusion and limit the potential for generalisdapibnd comparability of research
in this areaTheir study analyzed 17 definitions of PMSs amamecsic scientific
literature and each definition provides a differpatspective on the concept. As a
result of their study, the authors arrived intoed sf key characteristics that a

PMS must have, divided in features, roles and mse® as follows:

» features: elements or properties that make up kh8 P e.g. performance
metrics, strategic goals and supporting infrastmegt

» roles: purposes or functions that are performethbyPMS — e.g. measure
performance, strategy management, communicatidlueimce behaviour
and learning and improvement;

» processes: series of actions that combine tog&hesnstitute the PMS —

e.g. information provision, measure design andcsiele and data capture.

Therefore researchers need to be more specific explicit about the
characteristics of the PMS they investigate (FraBantos et al., 2007). In this
dissertation, PMS is defined as proposed by Lohrartuin, Wouters (2004): “a
system to execute PM in a consistent and complete (system understood as
software, databases and procedures)”.

According to Bititci, Turner, Begemann (2000), andgnic PMS should be
related to its capacity to change, to follow orgatiobns’ internal and external

environment which are mutable, and it embraces:
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* An external monitoring system, which continuously omntors
developments and changes in the external environmen

* An internal monitoring system, which continuously omitors
developments and changes in the internal envirohiah raises warning
and action signals when certain performance liraitsl thresholds are
reached,;

* A review system, which uses the information prodidey internal and
external monitors and the objectives and priorises by higher level
systems, to decide internal objectives and presiti

* An internal deployment system to deploy the revisdgjectives and

priorities to critical parts of the system.

The statement that performance metrics change diogoto the internal and
external environment has also been affirmed by Bsaavarda, Martins (2011).

Neely et al. (2002) highlight four characteristiock a good PMS: (i) it
contains a balanced mix of financial and non-finanmetrics; (ii) it helps you
predict what is about to happen to your businesswall as enable you to
understand what has happened; (iii) it encourageplp to do things you want
them to do; (iv) it is an integral part of a syst&im process for reviewing the
metrics and ensuring they stimulate purposefubacticcording to these authors,
a PMS can be examined at three different leve)sthi@ individual performance
metrics; (b) the PMS as an entity; and (c) thetiatahip between the PMS and
the environment within which it operates.

A relevant aspect to highlight is the direct effext PMS has over
communication processes. PMS designers and userst emphasize the
importance of generating a system supported bywap-communications to
encourage knowledge-sharing, generate trust, anid assistance (Franco-Santos
et al., 2012).

According to Franco-Santos et al. (2007), if a campdoes not have a
specific process for selecting the metrics it isngoto use to assess its
performance (even if those metrics are imposed Xigrieal stakeholders); if it
does not have a process for capturing the dataltolate its selected performance
metrics; and if it does not have a process to idige the results of the PM
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exercise (even if it is with a simple MS Excel ®esgdsheet); then, it could be
argued that this company does not have a PMS.

More recently, the term Contemporary Performanceddeement (CPM)
has been adopted (Cheng; Luckett; Mahama, 2007geBar Ong; Shaw, 2007;
Franco-Santos et al., 2012). According to thesbarst a CPM system exists if
financial and non-financial performance metrics arged to operationalize
strategic objectives, in a balanced approach. Efi@idon of CPM is based on a
number of assumptions. Firstly, the definition ases that the role of CPM
systems is to evaluate performance for either métional or motivational
purposes (regardless of the organizational levelwhaich performance is
evaluated). Secondly, it assumes that CPM systeomspigse a supporting
infrastructure, which can vary from being a simplethod of data collection and
analysis to a sophisticated information systemlifated by Enterprise Resource
Planning (ERP) platforms or Bl solutions. Finalityassumes that CPM systems
involve specific processes of information provisioneasure design, and data
capture, regardless of how these processes areictedd PMS adopting diverse
metrics are also considered CPM systems, provibat those key metrics are
linked to the organization’s business strategyrfEoaSantos; Lucianetti; Bourne,
2012). According to Burges§ng, Shaw, (2007), differently than the traditional
PMS (financial-based) CPM systems are more dynah@ge a flexible format
and have a clear purpose of promoting improvemeéntopposition to the
monitoring purpose).

Beyond the term CPM, there are other nomenclatusesd in the literature
referring to systems dedicated to measure and orondmpany’s or process’
performance; those terms mainly combine the wordsasdrement and
Performance. Although the components of a CPM seebecome a tendency in
performance evaluation, there are still not marticlas using the ternCPM
System and nor is it predictable that the term will begkly used as PMS
currently is, therefore, for the purpose of thisséirtation, the terr@RMS will be
used to express the whole system for measuringdtfermance.

Next, the dissertation presents more details reggarBMS designing and

the transition from design to implementation.
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2.1
Designing a PMS

The design stage identifies the customers and tstédkers’ needs and
considers business objectives and a frameworkdequaate performance metrics
and their attributes (Bourne et al., 2000).

Neely et al. (2002) propose four elements to besicaned in the design

process:

1. Point of entry (or launch) — this is how the desagml implementation of
performance metrics is introduced to the business;

2. Participation — this is who should be involvedhee tvorkshops;

3. Procedures — these are the set of tools and tadwigvhich the
management team work through together as a groupgdine workshops;

4. Project management — this is the administratiorpstp facilitation and

co-ordination required to progress the project.

Those are relevant aspects to be considered irbélgenning of design
phase.

According to Neely et al. (1996), firms which emplimrmal processes for
PMS design find it significantly easier than thalsat do not to decide what they
should be measuring and how they are going to meadisicollect the appropriate
data and eliminate conflict in their measuremesteay.

The literature presents different approaches faigheng a PMS (e.g.
Globerson, 1985; Wisner; Fawcett, 1991; Fernanded.e2012) and/or helpful
tools used for this purpose (Neely; Bourne, 2000)e methodologies usually
differ in the number of steps and/or in the waysthosteps are followed,;
nevertheless all of them demonstrate a special ezanabout connecting the
system with strategic matters of the company, abwagarding operational issues
(such as information technology and processes).md#ie relevant aspects in the

design phase are described next.
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211
Performance metrics

According to Burgess, Ong, Shaw (2007), the chateperformance
metrics is one of the most critical challengesrgobrganisations in all business
sectors and there is an immense value in the adeoiding what to measure
(Neely; Bourne, 2000). Define the metrics has b@éstached by many authors as
an important stage during PMS design phase (e.gbeBdon, 1985; Wisner;
Fawcett, 1991; Neely et al., 1995, 1996; Krakowtal., 2008; Lohman; Fortuin;
Wouters, 2004; Braz, Scavarda; Martins, 2011; Fetea et al., 2012). According
to Neely et al. (1995), managers find it relativebsy to decide what they should
be measuring. Among the respondents of a survepeb@ent agreed or strongly
agreed with the statement “we find it easy to deeuthich of the financial aspects
of manufacturing we should be measuring”, whilepg2 cent agreed or strongly
agreed with the statement “we find it easy to deamhich of the non-financial
aspects of manufacturing (quality, lead times,)eie should be measuring”.
However, when four senior managers were askedewtifg what they thought
should be measured in their firms they identifi®@rol00 different metrics. The
problem, then, was not identifying what could beaswed, but reducing the list
of possible metrics to a manageable set. It is sajde for a manager to make
decisions on the basis of 100 unstructured mettiobman; Fortuin; Wouters,
2004), a large number of performance metrics alstreases the risk of
information overload — it becomes difficult to knomhich performance metrics
should be prioritized (Tangen, 2004).

In the manufacturing literature it is frequentlygaed that performance
metrics should be derived from strategy; thathsytshould be used to reinforce
the importance of certain strategic variables (6tebn, 1985; Wisner; Fawcett,
1991; Neely et al., 1995, 1996; Bourne et al., 2Q@hman; Fortuin; Wouters,
2004; Braz; Scavarda; Martins, 2011; Fernandez.,e2@12). Although this does
not always appear to happen in reality, the linkMeen performance metrics and
strategy has also been extensively explored imbtistness strategy literature. The
key theme here is consistency — consistency of detision making and action —

because a strategy is only realized as decisi@nmade and courses of action are
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pursued. Indeed, it has been argued that a strasgpnly be said to exist when
one can identify a consistent pattern of decisemms actions within a firm (Neely
et al., 1995).

Neely and Bourne (2000) propose an interesting todink strategy and
performance metrics, the “Success Map”. This mag ¢ause and effect diagram
that explains the organisation’s strategy and tla@ager’s theory about how the
business operates. The success map explicitlydayshe levers that managers
can pull and the impact that pulling these leveif inave on the business
performance. According to the authors, once theessgcmap is described, then it
becomes possible to identify the right metrics @fffprmance, because the
appropriate metrics will be those related to theete the management of the
organisation deems are the most important to puhia particular point in time.
A success map for a typical manufacturing compaighmfor example, argue
that it is necessary for the business to improwramg efficiency. The way the
business is going to improve operating efficiensyby improving delivery on
time. The way the business is going to improveveeji on time is by reducing
lead times and improving stock control. Finally thay the organisation is going
to reduce lead times and improve stock controligdtting ideas from employees

about how to achieve these ends (see Figure 1).

Improve
operating
efficiency

Tmprove
delivery
performance

Improve
stock
control

Reduce
lead times

Ideas from
employees

Figure 1 — Sample of a Success Map
Source: Neely and Bourne (2000).

The Success Map has been adopted in many indusasal, such as DHL
and London Youth (Neely; Adams; Crowe, 2001).
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As a PMS is composed by a set of individual metridsely et al. (1996)
propose a list of issues that must be considerezhwhoosing metrics to integrate
a PMS:

Table 1 — Issues to consider when designing a PMS

Metrics should be clearly defined/easy to understand

Metrics should be purposeful

Metrics should be practical. They should have the appropriate scale

Metrics should form part of the control loop

Metrics should be failsafe/self checking

Metrics should be cost effective

Source: Neely et al., (1996).

According to Braz, Scavarda and Martins (2011),es&v performance
metrics can be observed in the literature but tieer® consensus on the best way
to classify them (one example of metrics’ clasatiien can be seen in Shepherd
and Gunter (2006): qualitative and gquantitativestcand non-cost, and time,
quality, flexibility and innovation). Since late 7@s, a number of frameworks,
tools and techniques have been developed for dagidtiM, intending to answer
the disquietude of deciding what to measure and howstructure a PMS
(Nudurupati; Bititci, 2005; Nudurupati et al., 2011

Table 2 presents a brief summary of two methode®dor clustering

metrics in analytical frameworks. These method@sgire explained next.

Table 2 — Methodologies for clustering metrics

Methodology Author(s) Brief description

4 perspectives to categorize the metrics: Financial,
Balanced Scorecard (BSC) |Kaplan and Norton (1992) |Customers, Internal Process, and Learning and
Growth

Five interrelated facets: Stakeholders satisfaction,
Performance Prism (PP) |Neely and Adams (2001) Strategy, Processes, Capabilities and Stakeholder
contribution

Source: author of this dissertation.

Kaplan and Norton (1992) propose 4 perspectivesategorize the metrics
in the Balanced Scorecard Model (BSC). Those asthegre followed by a
number of others that adapted the BSC to otheitie=alfor example, Lohman,
Fortuin and Wouters (2004) added two more dimermssi(Bustainability and
People) and Parmenter (2010) included other twaedsions to the BSC, but at
this time they were Employee satisfaction and Emnment / Community. Neely,
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Adams and Crowe (2001) and Neely and Adams (20€dpgse what they call
the second generation of measurement frameworkst @iter BSC), the
Performance Prism (PP). PP is composed by fiverreitged facets: (i)
Stakeholders satisfaction (broader than the BS@usecit includes employees,
suppliers, alliance partners and others, beyondebbllers); (ii) Strategy; (iii)
Processes (in the sense of the common generic dsssiprocesses); (iv)
Capabilities (a combination of people, practicexhhology and infrastructure
that together enable execution of the organisatibosiness processes); and (v)
Stakeholder contribution (a symbiotic relationsbigtween the organisation and
the stakeholder, no matter the class of the staédehjo

Much broader than a framework composed by perfoceanetrics, the
Supply-Chain Operations Reference Model (SCOR)eld@ed by the Supply
Chain Council (SCC), provides a unique frameworkt finks business process,
metrics, best practices and technology into a eahifstructure to support
communication among supply chain partners and fwore the effectiveness of
supply chain management and related supply chginowement activities. SCOR
was conceived to allow evaluations and comparisoneng supply chains, their
activities and performance. It configures supplyichprocesses in five: Plan,
Source, Make, Deliver and Return; and its attrib(ftharacteristics of the supply
chain that permit it to be analyzed and evaluagainst other supply chains with
competing strategies) are focused on the custorfier2 and 3) and on the
company (4 and 5):

1. Reliability - achievement of customer demand flifént on-time,
complete, without damage etc.;

2. Responsiveness - the time it takes to react afidl Gwistomer demand;

3. Agility - the ability of supply chain to increasefdease demand within a
given planned period;

4. Cost - objective assessment of all componentsmflgichain cost;

5. Assets - the assessment of all resources usetfitoclustomer demand.

According to Stewart (1997), some of SCOR’ advaesagare: the
performance comparison among practicing companaggin or outside the

industry segment; the use of benchmarking and pesttice information to
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prioritize companies’ activities and the possipildaf each company to evaluate
their own processes effectively. Therefore SCORokatetrics have already been
considered as an inspiration for some authors wtemded to explore its benefits:
Wang et al. (2004) used SCOR model level 1 perfonaanetrics as the criteria
for supplier selection; Hwang et al. (2008) aftee implementation of SCOR
Model in a Taiwanese company managed to identifpicant performance

metrics to improve the material flow and enhancepsuchain forecasting and
planning; Huang et al. (2004) propose the use ddB@erformance metrics in
the solution of network optimization problem.

Performance metrics are described by a seriestribuges (such as name,
objective or purpose, target, frequency, etc.) Wwhice responsible to define
metrics™ functions, the moment and the way of ugagh metric (Fernandez et
al., 2012). Some authors emphasize the importantedesailing those
characteristics, in order to let them clear andlalke to be consulted. Neely et al.
(1997; 2002) and Nudurupati, Arshad and Turner [20uggest the use of a
Record Sheet to record the definition of the penfamce measure, while Lohman,
Fortuin and Wouters (2004) propose a “metrics diry” (in practice not very
different from the previous proposition). Due toaserement difficulties of some
metrics, they may be redefined in order to turn nisasurement more feasible
(Globerson, 1985).

Besides the former authors, Bowersox and Clossg)1@8tinguish between
result metrics and metrics for diagnostic, intorfoategories: Quality / Customer
satisfaction, Time, Costs and Assets (for examplaesult metric is “Order
Fulfillment” and the diagnostic metric corresponden“Deliver on time”); and
Beamon (1999) proposes three types of performaneias: resource metrics
(generally cost), output metrics (generally custonresponsiveness) and
flexibility (how well the system reacts to uncents).

According to Lohman, Fortuin and Wouters (2004¢, pinesence of existing
metrics and parallel PM initiatives have a fundatakimpact on the development
of PMSs and therefore must be considered duringddsgn phase, specially
when metrics are been chosen. When there are glseae performance metrics
in the organization, developing a PMS should targd extent be understood as a
coordination effort to understand current metrias detail, to identify

shortcomings, and to include ongoing initiativeattlaffect PM (such as new
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information systems, parallel initiatives for demgihg PMSs, and global
scorecard development).

Kennerley and Neely (2002) developed a model teigeoan understanding
of the factors, both internal and external to tlmgaaization, that facilitate or
inhibit the introduction of new metrics, the moddtion of existing metrics and
deletion of obsolete ones. Figure 2 demonstratesthese authors summarize the
influencing factors found in literature: driversfactors that cause change to be

necessary; barriers — factors that must be overéboh@nge is to be effective.

Drivers of change: Barriers to change:

External Drivers - Corporate culture

e.g. customers, the - Internal capabilities

_market_place, legislation, new Performance - Technology

industries, nature of the work S

and future uncertainty Measurement - Availability of
Systems necessary resources

Internal Drivers ANCICAREILES

e.g. actual performance, - Motivation for

dysfunctional behaviour, change/support for

effective review/monitoring measurement

systems reflecting different
levels of review

Figure 2 — Summary of the factors affecting a PMS
Source: adapted from Kennerley and Neely, (2002).

Approaches for designing PMSs use various waysatbeg information,
and there is much attention for an iterative pre¢esvhich metrics are developed
and adjusted as more information becomes availalbbeit strategy, customers,
processes, and the availability of data. It iseseto design a PMS where data are
difficult to obtain or are unavailable (Lohman; &on; Wouters, 2004).
Therefore, document the sources of information emeck them out to confirm
that the metrics will be calculated with the bestadavailable is essential.

Besides the availability of data, according to @Gldlon (1985), there are
five other major issues which have to be dealt witlkestablishing measurement

procedures:

1) units of measurement — the purpose of the metnic b expressed by
different variables with distinct unit of measumlme, speed, weight,

etc, and/or a relation between two variables);
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2) level of aggregation — performance can be meas@ifier on an
individual or a group level, the higher the aggtega level in the
measurement, the lower the cost attached to theureraent, but there is
a reduction in the reporting accuracy and in thiétalmf management to
detect quickly the source of the operational pnobland to respond
accordingly;

3) measurement accuracy — the discrepancy betweereploeted value and
the actual one, and the period of time elapsed ftoentime when the
measured event took place to the time it was redort

4) cross-check mechanisms — generating a conflict eporting interest
between divisions is a possible way to increasesoreaent reliability;

5) data collection and analysis media — two possislitdata collection as
part of the process and it does not depend on gtddwtomated), or data
collection has to be initiated whenever needed igndot part of the

process.

According to Bourne et al. (2000), the data coitatct analysis and
reporting should be automated as much as possildavie time and effort as well
as to provide consistency.

Lohman, Fortuin and Wouters (2004) explicit two omant decisions
related to the act of measure: clustering the weetand using a hierarchical
structure within each cluster. According to thehaws$, clustering the metrics
helps in creating a clearer connection betweenicsetnd strategy, and improves
communication about the metrics, because implerttenprocess of constructing
the hierarchy increases insight into the cohesietwvéen metrics. Therefore, in
the authors™ case study, the PMS is representedthiee levels metric hierarchy
model, where: the higher level is called clustem(@otal), the intermediate level
is defined as KPIs (Key Performance Indicators) tnedower level defined as Pl
(Performance Indicator), based on the data agdoegdegree. That model was
adopted by Krakovics et al. (2008), confirming asfeits advantages: “for the
high-level management team, the high-level of agmpien allows a quickly
overview of the performance [...] once a problem é$edted, it can be tracked
down thanks to the hierarchy structure adoptedtotding to Globerson (1985),

as far as it is possible to go deeper in a metpascel, the more it allows
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reporting accuracy and increases on the abilitynahagement to detect quickly
the source of the operational problem and to respacordingly.

Once PM metrics were established, the design pbkhaseld assign their
targets. A target is defined as the satisfactovgllef performance and one must
be established for every performance metric (Gedrer 1985). The presentation
of a metric should be accompanied by an indicatibthe target to be achieved;
specific numeric standards, or goals, should babéshed challenging but
realistic, and once they have been reached a rrget tamore difficult) should be
set (Fortuin, 1988; Crawford; Cox, 1990).

Globerson (1985) presents six possible techniqueassigning standards to

performance metrics:

1) Work measurement techniques such as time studyefaenined time
standards and work sampling — used for only oneicet

2) Analyzing of past organizational performance — pestormance data for
each metric may show not only deviations but alemds that can be
depicted by a learning curve;

3) Management by objectives approach — based on eliffesonsiderations
such as needs and availability of resources;

4) Data comparison between organizations with singlzracteristics such
as type of business, technology or environmemnidbmarking);

5) Economic considerations — profits may be obtairfedxpenses do not
exceed a certain level, this level may be consatlarstandard;

6) Legal considerations — the law may state requiopmance levels for

specific metrics.

Confirming the second item of Globerson’s suggestinany authors evoke
the use of historical data to calculate the metvedidate its results and assign
targets (Lohman; Fortuin; Wouters, 2004; Krakowtsl., 2008; Braz; Scavarda;
Martins, 2011), specially for new metrics. Nevel#iss, according to Franco-
Santos, Lucianetti and Bourne (2012), targets rmasgé high strategic alignment,
controllability, timeliness, and technical validitiespecially when used for

compensation purposes).
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According to Lohman, Fortuin and Wouters (2004), ity the
establishment of goals, feedback on the PMS is meeéul if real data is used. In
the case of dummy data, users are less motivatexiplore the possibilities of the
system and its shortcomings.

Similarly to Globerson's forth suggestion, externahchmarks are also a
considerable source of trustful targets (Fernaneleal., 2012). According to
Neely et al. (1995), benchmarking is proving to @¢opic of interest to both

academics and consultants, and there are four tygss of it:

1) Internal — Internal to a corporation, but peshagternal to a plant or a
particular business unit. One of the major advasgagf internal benchmarking is
that it minimizes problems of access and data dentfiality;

2) Competitive — This is probably the most benaficform of
benchmarking, but the collection of data which isectly comparable is very
difficult;

3) Functional — This involves functional compariswith companies
which are similar, but not direct competitors;

4) Generic — The study and comparison of truly gerngusiness process,

e.g. order entry, invoicing.

While most executives are not shy about settingidtrfinancial targets, the
credibility of the targets is frequently questiorigdthose who must achieve them
(Kaplan; Norton, 1996).

According to Neely et al. (1996), PMS design taskeg beyond the
selection and definition of an appropriate and ficatset of metrics; it involves
their integration both with one another and theewridnvironment, constituting
the rest of the organisation and indeed the marleete itself. For the authors,
once it is decided what should be measured, it ineistecided: how the metrics
will be taken, the collection of the appropriatetadand the elimination of
conflicts in the measurement system.

During the design phase and under initial measustage, an important
decision is the use (or not) of a prototype. Thdidadon of metrics and
procedures can be supported by the use of pro®tgperisualising deviations in

the results and tendencies that can be represbytadearning curve (Globerson,
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1985). Instead of focusing primarily on a thoroumalysis of the information
needed, an initial set of requirements can be Bpdcand a prototype built to
promote increases and changes in requirements \\dstethe interaction with
users. A prototype could give concrete examplesoaf the new PMS would look
and this could stimulate discussion among the umetsgenerate feedback to the
designer. Next, by using the comments of the usagzovements would become
possible, until eventually a satisfactory systemaltained. The prototyping would
also be used to experiment with software designed producing reports
(Lohman; Fortuin; Wouters, 2004). The use of a gqisgie to allow metrics’
maturity had been successfully adopted by Lohmartulh and Wouters (2004),
Braz, Scavarda and Martins (2011) and Fernandalz €1012), and mentioned by
Globerson (1985), Krakovics et al. (2008) and Yiggioglu and Vulcu (2012) as
an important and valuable tool to see if the cotscape feasible and if features
can add value to the users.

2.1.2
Other components of a PMS

As previously mentioned, a PMS is a system (softwalatabases and
procedures) to execute PM in a consistent and amplay (Lohman; Fortuin;
Wouters, 2004), and as so, the procedure to eeapg&formance must integrate
the system, and help answer the proper questiorikdbpurpose.

For Globerson (1985), constant comparison betwetrabperformance and
standards is an essential part of every PMS, theref feedback loop to respond
to discrepancies between standards and actualrpenice needs to take place in
the PMS design phase (Braz; Scavarda; Matrtins,)2@4duses for deviations lie
either in the plan or in its execution. Hence, mlev to eliminate undesired
deviations, some action has to be taken and chdraesto be introduced to the
plan and/or the execution. According to Globers®86), corrective actions may
be executed, either through an automated mechanlsoh is based on a set of
procedures which define how to respond in differentumstances or through

voluntary initiative (usually less structured thantomated one). Nevertheless,
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some of the corrective actions may have undesirgzhct on coworkers and, as
such, a manager may not feel comfortable to imtiaem by himself.

In accordance to an automated mechanism to executective actions,
Platts (1994) argues that the requirements for defihed procedures, and simple
tools and techniques are significant. Managerstbkeee the stages of the process
explicitly stated. The requirement for a writtercaed of the process is to ensure
that data and assumptions can be revisited atefutates. This will be useful both
at subsequent formal strategy reviews and, moreoiitaptly, as a strategic
management tool which can be used to assess #ig ikpact of changes in the
business environment, or incremental policy changes

Lohman, Fortuin and Wouters (2004) describe twealewf control: the
control function and the tactical or strategic oié.the operational level, a
comparison of input and output values with predefitargets takes place. If there
is a discrepancy between the actual value of theienand the desired target,
knowledge about the behavior of the organizationsied to take an appropriate
action (e.g. modifying the process). At the tadtimastrategic level the control
loop is used to evaluate and adapt control atitselével, by changing goals if
necessary. With these two control loops, PM exrattie right process
information and provides goal information needed etaluate performance
(comparison) as well as goals (evaluation).

Experiences prove the importance of someone regpen®r the whole
process, not just as a reporter, but as a managgrarge of concrete follow-ups
and monitoring the effects of actions, as well amd responsible for improving
the PMS itself (Lohman; Fortuin; Wouters, 2004).céuing to Neely et al.
(2002), normally no one knows better a businesa tha one who is currently
running it. What is needed is a process for extrgcthis knowledge and
organizing it in a way which can be used to desigd implement a PMS.

Management information systems (MIS) play a vitdé rin the upward flow
of information. Haag, Cummings and Mccubbrey (2002fine MIS as a system
that deals with the planning, development, managénand use of information
technology tools to help people perform all taskated to information processing
and management. It corresponds to a supportingsmfrcture that enables data to
be acquired, collated, sorted, analyzed, interdreted disseminated (Neely,
1998).
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MIS is designed to deliver many results and besdfMudurupati et al.,
2011). However, in the context of PM, accordingNieely and Bourne (2000),

MIS is required to deliver one or more of the fallog:

1. Data collection, analysis and storage;

2. Improving operational control, speed and flexigiland hence improve
efficiencies of business operations;

3. Improving communications, supporting the efficiand effective running

of business processes.

One of the MIS tool is the dashboard, which canrdgarded as a data
decision supporting system that provides infornmatioa particular format to the
decision maker. According to Yigitbasioglu and Mel¢2012), dashboard is
expected to collect, summarize, and present infoomdrom multiple sources so
that the user can see at once how various metreperforming. Performance
dashboards might offer a remedy to the informatmrerload problem by
providing an all inclusive package for performamanagement, incorporating
various concepts and applications such as strategpys, scorecards, and Bl
(Business Intelligence) into one manageable salutiOne of dashboard’s
purposes is to communicate in a visual way, andadizgation is efficient if the
maximum amount of data is perceived in a minimunoam of time. Dashboards
often make use of colours to discriminate objexmfone another or to recognize
and identify them. Although the use of colours mmprove the process of
visualization, excessive use of colours can distthe user and may therefore
have an adverse effect on decision making. Somehef newer generation
dashboards include point and click interactivitattiallow users to drill down
information (dimensional analysis) so as to obthairther details on various
performance metrics. Furthermore, dashboards csem l&lp users to identify
metrics that need immediate attention by visudlytag the user (through bright
colours and/or flashing) when performance indiGtayo out of range
(Yigitbasioglu; Velcu, 2012). An example of thisnki of tool is the “treemap”,
that according to the former authors, is recommeénsleen more complex and
multidimensional data is used. The treemap is aali@ng graphic tool which

allows drill down in parcels of the metric (callédlements”); combining two
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metrics’ parameters (e.g. volume and price) in @agy display. The treemap was
invented and first used for the management of tbke shbace of a server, and it
allows users to explore and easily recognize carafdd data relationships

(Shneiderman, 1992). Corroborating the matter, Lamnfortuin and Wouters

(2004) explicit the importance of flexibility whildiscussing the scorecard format
and the report result of the performance monitopragess.

Although MIS is essential to support PM (Nudurupettial., 2011), many
PMS authors mainly describe the process of desigby mentioning metrics
selection and the involvement of people in orderbteak resistance. Few
references show in detail how the system worksplaysand metrics calculation
rules) and what is the sequence of activities sihatuld be followed in order to
assess performance, as it can partially be sestuthies as Kaplan and Norton
(1992) who illustrate metrics displays in the BSGster. Lohman, Fortuin and
Wouters (2004) propose a dashboard with the hi¢gnezl of metrics, gauges
depicting the score numerically and graphicallystdrical data shown when
demanded, easy access to lower metrics insideséeclNudurupati and Bititci
(2005) present a picture of their PMS’ screense-tienu page and the summary
report page. Nudurupati, Arshad and Turner, (2@bZyv the to-be process map
after PMS implementation. Krakovics et al. (200&scribe how metrics are
calculated and their disposal in hierarchy. The feunber of studies completely
presenting the employ of MIS in a PMS initiativadances a gap in the scientific
literature.

In fact, many companies have failed to manage tbst ritical determinant
of MIS, for instance, how people use it for PM andnagement. According to
Nudurupati et al. (2011), change management plagigraficant role in making
the PM intervention successful. A PMS changes thg people interact with
information before and after implementing the systnd it is very important to

well communicate the information (Nudurupati; Ardh@urner, 2007).
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2.2
Transition from design to implementation

As a formal deployment of the design phase, thelampntation stage
presents little solid research evidence in thedttee (Nudurupati; Bititci, 2005),
probably because implement a PMS in an organizasiorery critical (Parida;
Kumar, 2006).

According to Neely et al. (2000), the process osigieing a PMS is
intellectually challenging, fulfilling and immenselaluable to those managers
who participate fully in it. There is increasingeadotal evidence, however, that
the process of designing the PMS is not the mdBtuli task (Braz; Scavarda;
Martins, 2011). The real challenges for managemseconce they have developed
their measurement system, because then they mudtnmant the metrics. As
soon as they seek to do so they encounter fedticeadnd subversion (Neely et
al., 2000).

Even in those cases where the organization managegcessfully identify
the right set of metrics, the measurement initeatiuns the risk of failure because
of decisions that can be taken during the impleatet phase which make the
metrics effectively impractical in a particular argzational setting (Neely;
Bourne, 2000).

As the implementation of a new PMS can be seerlaanging the rules of
the game" or redistributing power in the orgamsa{Bourne et al., 2000), the
transition between design and implementation isntieenent in which a special
attention must be dispensed. According to NeelyBmarne (2000), the mistakes
made in the previous phase will directly impactfibleowing one.

The resistance is a predictable movement of indadsland groups that may
see the implementation as not being in their betrest, and so, actively or
passively they resist to it (Bourne et al., 200h)erefore, as soon as the main
objectives of the PMS have been defined, and nsetpimcesses and technology
have been established, implementation’s practicesld be introduced in order to

show its advantages for the users.
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Bourne (2001) also mentions resistance as an i@apofact and concludes
that there are two main drivers and four blocker&ey forces to affect success or

failure of PMS implementation, as shown in Table 3.

Table 3 — Drivers and barriers for PMS implementation

1) Top management commitment 1) Time and effort required

2) The perceived benefits arising from designing, 2) The difficulty of implementing the measures caused
implementing and using the performance by inappropriate information being available from IT
measures systems

3) Resistance to performance measurement
4) New parent company initiatives

Source: Bourne (2001).

According to Neely and Bourne (2000), too oftenividbials get frustrated
that the process of building up and implementiiRMS lasts too long and can be
ruined because of infrastructure’ absence, andggsaim organization’s priorities.

According to Nudurupati and Bititci (2005), seniagnanagers are
responsible for changing the way they manage thesiness, their commitment
should come in the form of a drive and they shdugdthe first one to use the
PMS. Managers should attend the workshops and beateeply involved in
shaping the objectives and the measurement systesccordance to the authors,
in terms of people acceptance, some important esabla PMS implementation
are: (a) using the system for decision making,attjng as teams to solve the
issues, (c) feeling confident about the informatigd) empowered to make
decisions based on information.

Agreeing with the former authors, Nudurupati et @011) add other
reasons for difficulties in implementing PMS in marcompanies: high
investments in data collection and the large nuroberetrics.

Bititci et al. (2006) studied five cases of PMS Iempentation and
concluded that organisational culture and managestgtes have an impact on
how PMSs are implemented and used, thus affectieiy success or failure. As
organisational culture elements, one can considaddrship and power, for
example; and as management styles the authorstesklfur different ones to
classify the organisations according to the waywbek is performed. One of the
conclusions of that study was the need for an aiithive management style

during the implementation phase in order to be es&fal, nevertheless that style
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is not essential to sustain the continuing usehefdystem once an achievement
culture is achieved.

According to Lohman, Fortuin and Wouters (2004) ngnaompanies seem
to be facing serious difficulties in implementindBs that capture various
dimensions of performance at various levels in astent way. The authors

describe these difficulties as having various cause

1. Decentralized, operational reporting history — maany reports and with
inconsistencies;

2. Poor communication between reporters and userBe-atk of interaction
make the reports outdated in relation to the bgsines well as user
preferences;

3. Dispersed IT (Information Technology) infrastruetur— lack of data
integrity between the reports, certain data camxieacted from multiple
sources and this often leads to inconsistency,rfrastructure does not
provide visibility over the supply chain;

4. Deficient insight in cohesion between metrics amgteautainty what to
measure — since current reporting has an opeshtfoous with parts of

the chain, it is likely that certain high-level mes are lacking.

PM implementations fail in many companies becaddaak of IT support
(Bourne et al., 2000), as it is one of the critisatcess factors for this kind of
implementation (Nudurupati; Bititci, 2005). IT imentions impacting the normal
course of PMS initiatives are not new in the sdientiterature. Bourne et al.
(2000) mention delays caused by IT in a case saldyt PMS implementations.
Bititci, Turner and Begemann (2000), in a studytfer development of a dynamic
PMS, point out that IT infrastructure are currentipnited and therefore it
influences the design, links between systems atalrdanagement, impacting the
final result of the PMS initiative. Finally Bourret al. (2002)ist seven themes
that directly contribute for the success or failafé*M initiatives, and one is IT.

According to Bourne et al. (2000), some possible slipport during

implementation could be provided by two forms:
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1. The business could build their own IT platform frotine available
resources using tools such as MS Excel ® MSS Acc®s web
development tools, etc.;

2. Buying an IT platform/ software available in the mket, as ERP or
Business Intelligence (BI).

Nudurupati, Arshad and Turner (2007) emphasizeith#te PMS context,
it is very important to communicate the informatitsnthe right people in the
business in order to have the assistance for anegif decision-making process.

Bourne et al. (2000), when describing the PMS phaseaphasize that the
implementation phase may involve computer programnto trap data already
being used in the system and present them in a meamingful form. It may also
involve initiating new procedures, so that informatcurrently not recorded is
captured.

Lack of MIS™ support plays a major role directlyindirectly in influencing
the failure of performance measurement implememma(Bourne et al., 2000;
Nudurupati et al., 2011). An efficient result oPMS can only be accomplished
when managers and people involved have enoughdemde in the information
used and provided by the PMS. In relation to Mi& authors affirm that there
are lots of difficulties associated with gatherimformation from different
sources. As a result, enterprises need to investhnaof their time in data
gathering.

Nudurupati et al. (2011) reinforce that MIS andrg@ management play a
significant role in making PM interventions sucdabsPMSs in organizations
change the way people interact with informationobefand after implementing
the system. For the authors, during the PMS liflsgychange management and
MIS play different roles for the success of the Padfd, in implementation phase,
both aspects are significantly relevant for a gaedult. Advanced MIS is
essential to create a favorable context for implgmg and using PMS. As the
academic literature underlines and case studiesasinate, PM activities require
MIS to support collection, processing and delivefyhe data about performance
(Garengo; Nudurupati; Bititci, 2007).
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3
PMS Initiative in the Downstream Logistics Division

The present chapter presents the case study camiedt Petrobras. The
chapter offers the analysis of the PMS design amdimplementation in the
Downstream Logistics Division of the company.

3.1
Methodological approach

There are many different methods that can be appire operations
management, for instance, case studies, surveydelmng, simulation and action
research. In terms of this dissertation, in thetexnof designing a PMS in the
Downstream Logistics Division of a Brazilian energgompany, the
methodological basis which suited best was the «tgdy as the complete
research of the subject was done after many desidi@d been taken and the
project was already in an advanced stage.

The author of this dissertation adapted the nimegp shethodology from
Wisner and Fawcett (1991) to design the PMS fordPess, steps that are
displayed in Table 4.

Table 4 - Nine steps to develop a PMS
Step Action

1 Clearly define the firm's mission statement.

Identify the firm's'strategic objectives using the mission statement as a guide (profitability,

2 market share, quality, etc).

3 Develop na understanding of each functional area's role in achieving the various strategic
objectives.

4 For each functional area, develop global performace measures capable of defining the
firm's overall competitive position to top management.
Communicate strategic objectives and performance goals to lower levels in the

2 organization. Establish more specific performance criteria at each level

6 Assure consistency with strategic objectives among the performance criteria used at each
level.

7 Assure the compatibility of performance measures used in all functional areas.

8 Use the PMS.

Periodically re-evaluate the appropriateness of the established PMS in view of current
competitive environment.

Source: Wisner and Fawcett (1991).


DBD
PUC-Rio - Certificação Digital Nº 1113760/CA


PUC-RIo - Certificacdo Digital N° 1113760/CA

38

The case study presented in this dissertationvi@ltbthree main steps that
are slightly similar to the ones proposed by Wisaed Fawcett (1991) as the
practical approach was more generalist. The rekesieps are presented next with

the reservation about their real duration, which @ explained forward.

a) Step 1: Evaluation of the context of work, dgathering and action planning

As each organisation has its own reality, cultstegtegy and goal, in order
to design and implement a useful PMS, it is vitalvell comprehend the context
of the business, its internal processes and pedhis.is usually the very first step
of many PM researchers (Neely et al., 2000; Lohnkamtuin; Wouters, 2004;
Fernandez et al., 2012). The subject studied mrtlaster dissertation was carried
out by a team composed by two Petrobras direct &epk (one of them is the
author of this present study) and four externalsatiants full time dedicated to
the project. Initially the team was expected taewevall existing metrics in order
to select and/or adequate the most significant.ofl@s first step was planned to
last 6 months and comprised data gathering frorstiegi processes, systems and
metrics, like used metrics, names of responsibleplee connections and
interfaces among activities. Interviews and datiection from internal reports
were important sources of information, as decldmg@8raz, Scavarda and Martins
(2011).

After the first diagnostic of how performance wasasured, it became clear
what were the changes needed and a plan for the B&&n phase was
established with: actions, responsible and teriinside the context of a major
project called SILA — Integrated System for Doweatn Logistics Division
(Sistema Integrado de Logistica do Abastecinjento

This general evaluation is not directly mentiongdWisner and Fawcett
(1991), but it can be considered implicit as théhars describe the third step as
developing an understanding of each functional’ amrede.

b) Step 2: The design phase and its deployment
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Design phase was planned to last 26 months andl acoadnter with a
special regimen of governance. SILA’s governancd bstablished a meeting
with a Consultant Committee every two months tdofel the progress of the
project. This Committee was formed by 11 Downstrelamgistics’ managers
whose respective teams would be directly affeciethe changes proportioned by
the project, as well as by changes in PM. The PMSgth team usually utilized
some of those meetings, and even extra ones, ittat@levery improvement done
in the design phase. The project was in line widely et al. (2002) regarding the
two important elements that, in their point of viewast be considered in order to
have a successful PMS design: point of entry andicgzation. The senior
executive was directly sponsoring the initiativehatv lead to a compulsory
entrance, and since the beginning regular meetiitpsthe design team and the
Consultant Committee were established for valisdetioManagers’ personal
involvement was an important element to accelethée decisions, especially
during the design phase. Top management commitiseatso mentioned by
Bourne (2001) as a special driver to success in B&&yn.

The design plan consisted of establishing metriapgses, drawing the
process of performance monitoring and defining megoents for the
technological support tool. Beyond the definitionstial tests were needed to
assess consistency between theoretical conceptprantical results, as well as
the efficiency of the MIS proposed, as, accordiog Lbhman, Fortuin and
Wouters (2004), it is important to spend a timeaflecting on differences caused
by strategic actions that have been formulated ¢bieme the objectives.
Interviews with managers, coordinators and analyd#® people involved)
throughout design and a workshop to align conceyits the managers were the
main methodological tools adopted to support thizse.

This second step comprehends some of the stepsgaoby Wisner and

Fawcett (1991), more precisely steps 1, 2, 4 to 8.

c) Step 3: Evaluation

This phase was planned to last approximately 3 hsoahd was constituted

by surveys with participants and clients of thegess and reflexions of the design
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team members about the progress of the initiatessons learned and feedback
for key stakeholders.

It is similar to the last step proposed by Wisned d&awcett (1991):
“Periodically re-evaluate the appropriateness ef éstablished PMS in view of

the current competitive environment”.

3.2
Overview of Petrobras Downstream Logistics

Downstream Logistics is the division responsible dth transportation and
storage of crude oil and oil products through thepdy chain: from platforms or
refineries to the customers.

According to the International Energy Agency (2Q1d) products are any
oil-based products which can be obtained by daiilh and are normally used
outside the refining industry, such as liquefiedrgdeum gases (LPG), naphtha,
fuel oil, gasoline, kerosene, etc. The Petrobrgserations divide those oll
products in three categories: clear and dark (aaegrto the refining portion), and
special products (like asphalt, paraffins, suliolvents, petroleum coke, etc). As
clear oil products there are LPG, kerosene, jel, fye@soline, diesel and others,
and as dark there are all kinds of fuel oil: hegabil, bunker fuel, etc.

All crude oil (nationally produced and imported ehes mainly transported
by vessels — few exceptions use pipelines for kimsl of transport — filling
terminal tanks and refineries, and using their agjer capacity. Once the raw
material is refined, the oil products have theansportation and storage also
programmed by the Downstream Logistics team.

In order to clarify concepts, the oil industry isually divided between
Upstream and Downstream activities, but there isunanimity in the frontier
between them. Some authors define Upstream as rbeegs that covers the
exploration, production and transportation of cruwileand gas to the point of
transformation into oil products (mainly refinefesd downstream activities deal
with the processing of crude oil in refineries, tfistribution and the marketing

activities of all the oil products (Manzano, 2006thers consider transportation
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and storage of crude oil as the beginning of Doweash activities, while

preliminary investigations, drilling, exploratiomé production of oil are parts of
Upstream activities (Rinaldi, 2008). There is alaoother definition, called
Midstream (or Middle Stream) which is representgdh®e refining process (Li;

Wang, 2008). For the purpose of this dissertatiDaywnstream activities will

embrace the set of operations between platformsaafing and delivering to the
customers. It includes all crude oil and oil pragdutransportation, storage,
refining and purchasing.

Figure 3 offers a general scheme of Downstream dtiagi operations of
Petrobras. The Crude Oil flow makes the main cotmedetween production
units and refineries. There are many different &inél oils, regarding its intrinsic
quality, and all refineries are projected to pracaspecific mix of oils. Therefore
Brazilian oil cannot be totally refined by natiomafineries and there is a need for
importation of lighter oils to supply local demanfls the storage capacity is
limited and recently there is an overprice for heais in international market
(the hole majority of Brazilian crude oil is cla#sid as heavy), Petrobras has
became an oil exporter, and Downstream LogistiahesDivision in charge of
transporting the oil from platforms or terminals ttee clients (oil companies
abroad). The oil products supply’s flow mainly cents Brazilian fuel production
units (the refineries) to fuel distributors. Fonms special products the delivery is
done directly to industries and other sort of conmigs, but it corresponds to a
small volume compared to the big market of distiobst As the total demand for
some products is higher than the Brazilian capaeftyproduction (diesel, for
example), Petrobras needs to import those prodwtish are normally sold in a
FOB (free on board) modality of contract, and Dotveem Logistics is the
responsible to send the vessel for the operatiommpbrtation, as well as for
exportation of products that are over producedhédountry.
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Figure 3 — Scheme of Downstream Logistics operations of Petrobras
Source: author of this dissertation.

Downstream Logistics Division at Petrobras hasviisk force composed by
approximately 460 people, divided in three big are&Planning, Operations and
Maritime Transportation — each one with their owougp of managers and teams.

The Planning Department works for all logistics @pens, regardless the
products. Its main activities are: optimize the maaterial and oil products’ flow
(maximizing the revenue), develop studies for improent in the division,
monitor the information flow through the differemrocesses and evaluate
Downstream Logistics performance. The Operationpaiement is mainly
divided in operations with crude oil and operationtgh oil products. All kinds of
products present particular aspects regarding poatetion and storage, for
example: volumes to be moved, temperature andtysecifications. Therefore
there is a sector dedicated to programme the supmgly crude oil (national and
international oil voyages and level of inventoryhilg oil tanks). There is also an
analogue sector for oil products and another onsgecial products. A part from
those three, some Downstream Logistics manageesthair team divided in two:
one part dedicated to manage crude and the oth@roducts. That is the case of
the Quality sector and another one responsiblehiitmg external services. The
Maritime Transportation Department works for allbogucts, but mainly with

dedicated teams as the fleet is already speciiording to the cargo: dark, clear,
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gas, etc. Managers in charge of vessels’ operasindscontrol, fleet planning and
other activities need to be up to date with theraipens of all kinds of products.
The Downstream Logistics plans and programs alstmg activities, and to
execute the operations. It mostly works in partmersvith Transpetro, one of
Petrobras’ subsidiaries firms. Transpetro is tlggést Latin American maritime
enterprise and leader in fuel logistics transplirowns oil products pipelines,
terminals (marine and inland) and part of the esBeet used by Downstream

Logistics. Figure 4 shows some figures of Trangpetr

Cargo Moved in 2011
Maritime Transport 44 million tons

Oil Pipelines 395 million m3 of crude oil, oil products and alcohol/year
Gas Pipelines 51 million m3 of natural gas/day

Storage capacity in 2011
Terminals 10 million m3

Pipelines & Terminals

7.179 km of oil pipelines
7.327 thousand km of gas pipelines
Total pipelines operated: 14.506 km
20 inland terminals
28 marine terminals

Maritime Transport

Fleet with 58 ships
15 relief ships, to offload petroleum production offshore
8 ships to transport petroleum and dark products (fuel oil and bunker)

20 ships for clear products

7 ships for dark and clear products (diesel and gasoline)

6 gas ships to transport liquefied petroleum gas (LPG)

1 floating storage and offloading unit

1 maritime support vessel

Figure 4 — Transpetro’s official numbers from 2011
Source: author of this dissertation.

For crude oil and the majority of oil products, Aspetro works in
exclusivity with Petrobras (Downstream LogisticsBesides Transpetro,
Downstream Logistics frequently contracts other panies for services, such as
storage capacity in the northeast of Brazil, rayviimnsportation in few routes
from refinery to the coast and some vessels f@idgoroperations, as Transpetro’s
fleet is insufficient for the total volume transjeat.

The Downstream Logistics is in the border of m&warisions of Petrobras -

Exploration & Production, Refineries and Marketi&gSales, connecting them


DBD
PUC-Rio - Certificação Digital Nº 1113760/CA


PUC-RIo - Certificacdo Digital N° 1113760/CA

44

and turning viable the operations. Thereby it'svastbn whose performance must
be closely monitored and any opportunity of improeat should be seized in

order to achieve better results for the whole chain

3.3
PM first steps and preliminary diagnostic

After the public announcement of Petrobras Busiidas 2008 — 2012 in
August 2007, the expectation of big increases irpmduction was confirmed.
The announced rise in overall refining capacitp @kerted Downstream Logistics
that a change in everyday routine was eminent:spaation and inventory
capacity needed to be adapted for the future.

Hence, under that context, after one year of tts¢ ifileas’ maturity, in 2009
the main director of Downstream Logistics launchied project called SILA,
which had as purpose the development and imple@mtaf a management
model for planning, programming and evaluatingghpply chain of crude oil and
oil products, integrating people, processes antin@ogies. The project was
composed by five different lines of action: Proce®erformance Metrics,
Systems, Facilities and Change Management. Eadhose axes had its own
focus of work and the challenge was to integragntfall with the same purpose
of promoting the evolution of Downstream LogisticEhe focus of this
dissertation regards to the Performance Metridsrest

As part of the method applied, during six monthiegsl of the research
method) the design team deployedsaisdiagnostic. The result of that diagnostic
was: Downstream Logistics was partially and poonkgasuring its performance.
As described in Table 5, all elements found to @ibs that diagnostic have

already been commented by some authors.
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Table 5 — The assessment of Downstream Logistics’ PM from the as-is

Category Diagnostic Literature References
- Having a big number of metrics prevents quick decisions and
increases the risk of information overload (Lohman et al., 2004;
- Big number of metrics: some assess consequences, not the cause [Tangen, 2004);
for deviations; - The importance of consistency between strategy and
- No connection or hierarchie among all existing metrics; performance metrics, because a strategy is only realized as
Metrics - Monitpring of specific itens from operation areas _(e.g., number of decisions are made and courses of action are pursued (Neely et
offloading operations, total volume sold of a specific product, average |al., 1995);
volume transported by the vessels, etc.), without a general approach |- There are metrics dedicated to evidence a specific result and
of the overall performance; metrics used for performance diagnostic (Bowersox and Closs,
- Mostly comparisons between Planning indications and real volumes. [1996);
- Metrics should provide data for monitoring past and planning
future performance (Neely et al., 1996).
- Data collection and reporting should be automated as much as
- Long time spent in data collection; possible to save time and effort as well as to provide
- Many metrics were calculated and/or analysed in personal consistency (Bourne et al., 2000),
System spredsheets; . _ . - A_MIS proponic_)ns_upward and horizc_mtal flow of infqrmation
- One system available for all metrics, capable to calculate simple inside the organisation as well as outside (Nudurupati et al.,
operations, with limited storage capacity and each single metric 2011),
needed to be consulted at a time (no multiple vision). - A MIS can capture data, analyse and store it, improving
speed, flexibility and communication (Neely and Bourne, 2000).
- Decentralization: all managers have their own performance
monitoring activity, with diferent responsible people working isolated; |- PM should be formalized, balanced and integrated (Nudurupati
- Lack of commitment from the managers: once a month, one team |et al., 2007)
responsible for evaluation presented the results of some comparisons|- Top management commitment and the perceived benefits
between Planning indications and real volumes (production of crude |arising from designing, implementing and using the
Process |oil and oil products, sales of internal and external market and some  |performance metrics are important drivers for the success

refining numbers, such as intermediate products inventory), but
normally no manager attended to that meeting and nor all
programming and operations' teams were represented;

- Deviations in metrics' results did not have a formal consequence of
an improve planning.

(Bourne, 2001)

- The importance of corrective actions executed either through
an automated mechanism or through voluntary initiatives
(Globerson, 1985), with a well defined procedure (Platts, 1994)

Source: author of this dissertation.

Therefore, theas-is diagnostic presented to the Downstream Logistics’

director and his managers was:

a) there isn’t any vision of strategic goals for thieole division;

b) there is no connection between existing metrics;

c) there is not a well established procedure to ingatt the causes for

deviations;

d) there isn’'t a good software to help evaluatinggbdormance.

All managers agreed that PM in the area had a diignpial to be developed

in order to achieve a more complete evaluation @i lthe operations were

managed.

According to the definition chosen to explain PM&,system to execute

PM in a consistent and complete way (system unolaisas software, databases

and procedures)” (Lohman; Fortuin; Wouters, 20@4¢, Downstream Logistics

didn't have a PMS at that time, only a set of ismlaperformance metrics

disposed in a visualizing software. After ths-is analysis it became clear that



DBD
PUC-Rio - Certificação Digital Nº 1113760/CA


PUC-RIo - Certificacdo Digital N° 1113760/CA

46

there was a need for a PMS in the division, in otdefill the gap between the
way PM was done and PM in a complete and efficient.

As a conclusion from the first step of the casdistl, the design team

developed an action plan, which would last 29 mendhvided as follows:

1. 12 months = Design Phase part 1: definition of rogtprocess and initial
research for a technological solution;

2. 8 months = Design Phase part 2: system developamehtinal theoretical
validations;

3. 6 months = Practical validation of the PMS;

4. 3 months = Evaluation of the system.

Items 1 to 3 correspond to the second step ofdbearch method (Design
phase and its deployment), while item 4 is thedtland last step of the case

studied. The evolution of the project milestonesdescribed next.

3.4
The design phase

The design phase started after the approval byndoeagers, as affirmed by
Nudurupati et al. (2011): “senior managers’ comreitinis essential for the
involvement of all the teams”. Some orientationsrevgiven by the board of
managers involved and two premises of work werabdished: 1) existing metrics
needed to be taken into account and 2) SCOR Mdaelld be used as reference.

After research in the literature and in a base raiciices owned by the
consultants, the concept of PMS started to be deredl by the design team.
More than just a set of metrics, it was necessargraw an efficient process to
measure performance and to design a software toassist the process, as
highlighted in Franco-Santos et al. (2007). Sonwcations of technology and
metrics appeared, nevertheless the need of a maina target for Downstream
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Logistics, was clearly one of the first things ® &rranged. There was a lack of
clear strategy for the Division.

The components of Downstream Logistic PMS are destrnext, as well
as how choices and decisions were taken and coneatedi In order to facilitate
the description, the subject performance metricsoissidered apart, although it
was treated simultaneously with the process deaigh system (tool) selection
during the design phase, as, in practice, onedntlas the other. In sequence, it is

presented how theoretical validations were done.

3.4.1
Performance metrics

To confirm Downstream Logistics’ perspectives angrppse, during a
meeting with seven managers, outside Committeemérged a definition for the
Logistics’ mission. That igo serve the clients, with the lowest cost, using
efficiently the assets, as plannedAfter that consensus it became possible to
verify the adherence between this purpose andxisarey performance metrics.

Therefore, in accordance with Downstream Logistogssion, it was
defined that there were four big classes of metadse considered: Costs, Service
level, Assets management and Planning Deviatioesé&Hour classes of metrics
became four clusters of metrics association, iespitby the clustering
methodology used by Lohman, Fortuin and Wouter9420inspired in the BSC
model.

There was a common effort to define the main ohjestof measure for

each cluster, and they were established as digpiayEable 6.
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Table 6 — Description of the clusters
# Name of cluster Purpose Comments

1 Costs Quantify all costs involved in transportation, Crude Oil and Oil products operations have
storage and delivery to clients different components of costs.
The actors in charge (interfaces) vary
5 Service Level Measure the fulfillment of all contracts or according to which product is being
agreements of services provided by Logistics |considered (Crude Oil or Oil Products).
There are very few written agreements.
There are different kinds of resources
Measure resources' availability and specially important for Downstream
3 Asset Management o )
employment Logistics and each one has particular
metrics associated.
. . . After Planning, Programming areas
. o Quantify how strict Downstream Logistics g 9 ) g
4 Planning Deviation . . . evaluate the master orientation and update
planning orientations are been followed o .
itin a more realistic plan.

Source: author of this dissertation.

Once the operational focus for the system was kshad, in order to
emphasize it and turn the new PMS more familiar aimiple to be called by
Downstream Logistics’ people, the design team chmse small name for the
PMS: SMDO (the acronym f@istema de Medicdo de Desempenho Operacgional
in Portuguese, which means Operational Performifeasurement System).

A complete research about all existing metrics anDstream Logistics was
conducted. At the time, there were 245 metricotalt Isolating the ones related
with human resources management (for example, levakatisfaction with the
benefits) and Opex (e.g. percentage of contribution the total cost of
Downstream Logistics), the first filter for relewametrics came with 148 to be
analyzed.

Withal, SILA Project selected part of the scopeifstestigations: crude oil
and the main oil products, which include LPG (lifiee@ petroleum gas), Naphtha,
Diesel, Jet fuel and Fuel Oil. Besides, in DowrettelLogistics, among the 24
sectors, there was a clear division between sethtatsvere strongly related with
the core business of Downstream Logistics and ttes avith a role for support
activities. Therefore, a more detailed analysighef existing metrics was done
only for the metrics related to the following preses: Planning, Programming,
and Operating. As Planning it is comprised shord dong term plans;
Programming is related to the scheduling of openatiand monitoring service
level; Operating is the process related to day &y alctivities of following the

deliveries, monitoring stock level and solving ademal problems. This
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selection of processes led to a smaller set of¥isitieg metrics to deep analyze
and choose.

The link between Downstream Logistics’ mission &M is a pre requisite
for an efficient PMS, as mentioned by Globerson8B)9Neely et al. (1995),
Bourne et al. (2000nd othersand that statement was hardly pursuit by the PMS
design team during the stage of selecting the asetHence, it was constructed a
matrix to help correlating the existing metrics lwthe four clusters chosen, as

shown in Figure 5:

Correlation
Metrics Costs Service Level Assets management Planning Deviation

1. -- H L H L
2. -- H H L L
3.-- L L L H
4. -- L H H L
H L H L

Legend: H High correlation

L Low correlation

Figure 5 — Matrix for correlation between existing metrics and chosen clusters
Source: author of this dissertation.

The term “High correlation” means that the resulthe metric is directly
related to the purpose of the cluster (for exampigh correlation with Costs
means that the metric demonstrates part of a nuthbecontributes to increase or
decrease the cost to operate Downstream Logisti@syl the term “Low
correlation” refers to metrics that don’'t show atigect impact in the missions’
execution. The use of a rank correlation with oaktreme classifications (no
medium stage) was a preferable choice for avoidiagtral position, and, as
consequence, not contributing for a value addedymeht. The classification
provided by that matrix was the result of a qualiajudgment done by the team,
according to what was described to be the condepiecexisting metric (in a kind
of “metric identity” — the same as mentioned by bwn, Fortuin and Wouters,
(2004), as “metrics dictionary”). In the end thevere 15 metrics, among the
existing ones, that were considered relevant aheéremt with the purpose of the
PMS.

Nevertheless, after a deeper analysis, it was adadl that the way those 15
metrics were calculated could not provide a medmarto drilldown to different

levels of detail, in order to understand the causkssignificant deviations.
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According to Lohman, Fortuin and Wouters (2004)ingeable to drilldown in
metrics parcels makes the difference to compargbeand planned performance.
The disaggregation of the existing metrics andfwe tevision of weighting
criterion already adopted were facilitated by tbel tcomponent chosen for the
technological solution which is explained in detail the next section called
“Other components of the PMS”.

Besides the need for adaptations in existing ngttiee 15 selected were
not enough to provide a complete diagnostic of Dsiveam Logistics
performance. Thereby other metrics needed to béhdurdeveloped and
implemented. Each cluster was examined consideéliegSCOR Model, and it
revealed opportunities to improve the set of metficr SMDO. Measures as
Perfect Order Fulfillment, Current Internal Capgclitilization and a huge
diversity of cost metrics became candidates to asaphe System.

In general, it was observed that each supply flosordinated by
Downstream Logistics (crude oil and oil productajita set of particular aspects
related to the nature of operations required; croitidas strict intrinsic quality
parameters to observe when being exported, whilproducts no. On the other
hand, oil products deliveries in national market suirveyed by a target of service
level agreed in commercial contracts, while natimnade oil mostly supplies the
refineries that belong to the company. Thus, tHecten of metrics would be
explicit in accordance to the supply flow, compgsiwo different set of metrics
for the four clusters of SMDO, as shown in Figure 6

. Assets .
Service Planning

Costs Managem o
Level ent Deviation

Oil products

Crude Oil

Figure 6 — SMDO metric’s — Clusters and Supply Flows
Source: author of this dissertation.
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A detailed study and selection of metrics were tged for each cluster,
considering existing measures already approved S@OR metrics. A brief

description of that selection phase is detailed:nex

34.1.1
Costs metrics

As mentioned in Supply Chain Council (2008), costan important
performance attribute and all costs related witkerapng the supply chain are
worth to be measured. A particular characteristicDownstream Logistics’
business is the large number of vessels and the ¢togt for their hire and
operations. Therefore, the cost of maritime trangpion was already monitored
by the company. Besides this cost, by that timeerotomponents were rarely
observed (inventory cost and stock out cost), wbileers were never monitored
(the cost of pipeline transportation, operationmaritime terminals and giveaway
of oil products’ quality — when a better productidivered in place of an inferior
one).

In order to cover all operations’ aspects, thetelu€ost was designed with

12 metrics, divided as follows:

v Seven metrics for Oil Products’ flow:
a. Cost of maritime transportation;
b. Cost of pipeline transportation;
c. Cost of maritime terminal operation;
d. Cost of delivering abroad;
e. Cost of quality giveaway;
f. Inventory cost;

g. Stock out cost.

v Five metrics for Crude Oils’ flow:
a. Cost of maritime transportation;

b. Cost of pipeline transportation;
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c. Cost of maritime terminal operation;
d. Cost of delivering abroad;

e. Inventory cost.

3.4.1.2
Service Level metrics

The expressiorService levelis normally associated with a relationship
between two entities: the supplier and the custorerPetrobras Downstream
Logistics that relationship can be by two forms:f@amally documented by a
commercial contract, which establishes a minimuncgrgage of the total number
of sales that must be entirely answered; or bjit be empirical, following a
common accomplishment of service. Apart from thpogtation of crude oil and
the delivery of oil products in the Brazilian markéhe others Downstream
Logistics service agreements are informal dealsrgnidivisions, some of them
already monitored by existing metrics (e.g. theeraf efficient offloading
operations).

First of all, there was a need to define Downstrdangistics’ clients for
both supply flows. In terms of Crude QOil, the Doweam Logistics is in charge
of offloading operations, refineries supply and eemal market operations
(importation — the responsibility of sending vesdel charge at the date accorded
with Commercial Division; and exportation — the pessibility of deliver the
product on time and with agreed perfect voluméiatdient). On the other hand,
for Oil Products, the Downstream Logistics needdale away the excess of
refineries’ production and deliver it to the clisnas well as import and export Oil
Products to supply national demand. As the Dowastrd.ogistics works in
partnership with the Commercial Division (for Oilrd@ucts, Downstream
Logistics manages the inventory in all inland terats while commercial analysts
follow clients’ contracts for pumping the volumeseady sold), it became
important to assess the service level of Downstreagistics’ deliveries at the
storage bases in order to monitor if a final delvproblem was caused by the

client, by bad management of the contract or bistarg’ difficulties. The concept
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of order fulfillment described in the SCORE Modslupply Chain Council, 2008)
(delivery performance to customer commit date,v@e}i quantity accuracy and
perfect condition — here adapted for quality pdrfeondition) served as
inspiration for both supply flows, especially fokpertation metrics because
exportation requires a strong Downstream Logistiesgagement for quality
assurance throughout the entire operation.

The cluster Service Level was designed with 19 icstdivided as follows:

v Nine metrics for Oil Products’ flow:

a. Lost in refining production caused by logistics lgeans (oil
products);

b. Time order for importation;

c. Perfect order fulfillment in exportation:
I. % of orders delivered in full;
ii. % of orders shipped on time;

d. Internal client’s supply;

e. Service level in inland deliveries;

f. Service level in coastal deliveries;

g. Service level for filling up vessels.

v" Ten metrics for Crude Oils’ flow:
a. Lost in Oil Production;
b. Service level in offloading operations;
c. Time order for importation;
d. Perfect order fulfillment in exportation:
I. % of orders delivered in full;

il. % of orders shipped on time;

iii. % of order shipped in perfect condition;
e. Lost in refining production caused by logistics lgeons (crude

oil);

f. Service level in refineries crude oil” volume syppl

g. Service level in refineries crude oil” quality sypp
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3.41.3
Assets Management

This cluster has mainly been inspired by one ofgedormance attributes
described by Supply Chain Council (2008) as thecatiffeness of an organization
in managing assets to support demand satisfacliod.assets assessment is also
detached by Bowersox and Closs (1996) as an imgaréegory for PM.

The Downstream Logistics is in charge of vesseleratpns and
management, inventory level control, pipeline pamgming, terminals and tanks
supervision. Although the majority of these asse¢sformally under Transpetro’s
responsibility (terminals, tanks, some vesselsg Downstream Logistics is
directly interested in their performance and soddes the monitoring of
operational aspects strategically important.

The cluster Assets Management was divided in thegts, according to the
nature of the asset, in order to facilitate itslgsia of deviation, as listed next.

v" Four kinds of metrics for Fleet Management, divide€oastal navigation
and Ocean-going:
a. Vessels availability;
b. Tanks capacity utilization;
c. Time charter equivalent;
d. Deviation in the number of vessels planned.
The same metrics concepts apply for final prodacis crude oil supply

flow.

v" Four metrics for Final Products Inventory Managemen
a. % of operational inventory over level,
b. Index of low stock;
c. Service level of certified inventory;

d. Inventory turnover.
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Crude oil inventory management metrics have nonbegproved during
design phase because of delay in managerial aligned in technological
developments needed.

v' Three metrics for Infrastructure Management:
a. Pipeline capacity utilization;
b. Tanks capacity utilization;

c. Terminal capacity utilization.

These metrics joint final products and crude @lsametimes they compete
for the asset.

3.4.14
Planning Deviation

The Downstream Logistics plays an important rolengégration among all
supply chain active players: the Division of Expliton and Production depends
on the Downstream Logistics’ offloading operatiotig refineries are supplied
and have their production delivered to farthest kai@r by the Downstream
Logistics. At Petrobras, operational planning ialimed with the participation of
all departments involved in production, transpaotat distribution and sales,
centralized by a linear programming model whictspres the best financial result
for the company using data and premises providedthgy managers. The
Downstream Logistic’ department of planning is age of managing the linear
programming model and its indications for refingtriproduction, market supply
in every sale’s pole and purchases in foreign tr&krause of this particular
characteristic, the planning orientations must blg dbserved by the departments
responsible for scheduling in weeks the consolalatanning number (e.g. crude
oil monthly imported — cargos arrivals are orgadiZze periods of ten days,
sometimes week by week). According to Supply Cl@mncil (2008), planning
is a process that aligns expected resources toerpetted demand requirements,
balancing aggregated demand across a consistemimdghorizon. For the design

team, besides the importance of following plannimgentation, monitoring
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deviations of planning instructions were alreadyractice before the revision of
metrics and the design of a PMS start, therefoeectbsterPlanning deviation
gained prominence and relevancy.

This cluster is divided in two parts: volume deiiat and value deviations
(monetary differences). Concerning volume deviajofour subdivisions were
established: production, delivery, importation aexportation, as these four
natures of operations are direct and indirectlyeunitie Downstream Logistics
supervision. Each subdivision has three stage®miparison, due to the process
of planning and programming of volumes transpastatiplanned — the first
planning number (from the linear programming madetbgrammed — a formal
revision done by programming departments, realizétle volume produced or
transported in the period. Crude oil and final pradd’ flow have the same
subdivision, lightly adapted, as described forwdRégarding value deviations,
only comparisons between realized and planninghtirzd results are relevant for
analysis.

The metrics for the cluster Planning Deviation @escribed next.

v' Four metrics for Oil Products’ flow related to vole deviations,
subdivided in three: (1) realized versus plann@{l,pfogrammed versus
planned, (3) realized versus programmed:

a. Production accuracy;

b. Delivery accuracy;
c. Importation accuracy;
d

Exportation accuracy.

v" Four metrics for Crude Oil’ flow, related to volurdeviations, subdivided
in three: (1) realized versus planned, (2) prograchiversus planned, (3)
realized versus programmed:

a. Production accuracy (unique comparison: realizedugeplanned);
b. Delivery accuracy (national refineries supply);
c. Importation accuracy;
d

Exportation accuracy.

v" Three metrics for Oil Products’ flow related to waldeviations:


DBD
PUC-Rio - Certificação Digital Nº 1113760/CA


PUC-Rio - Certificacdo Digital N° 1113760/CA

57

a. Delivery accuracy;
b. Importation accuracy;

c. Exportation accuracy.

v" Two metrics for Crude Oil’ flow related to valuewuigions:
a. Importation accuracy;

b. Exportation accuracy.

SMDO Dashboard is presented is Figure 7, with the Clusters, two of
them being subdivided.

s M D o !"I PETROBRAS
SISTEMA DE MEDICAO DE DESEMPENHO OPERACIONAL

versio: 5.4.3 sudrio:  MARIANA LISEOA MARIMO MARRA (CY46)  Perfil:  Administrador

Painel SMDO

nte Semanal

@ e Period: October/2012
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Figure 7 — Main SMDO screen — Menu of metric clusters
Source: Petrobras SMDO system.
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Crude Oil

In total, SMDO contains 89 metrics, what makesrtipeocess of analysis
quite complex, as previewed by Tangen (2004). treoto organize and simplify
metrics analysis, Lohman, Fortuin and Wouters (20@4pose a hierarchy of
metrics, as “it is impossible for a manager to mag&eisions on the basis of 100
unstructured metrics”. The hierarchy inside eachD&\cluster has from two to

three levels of metrics, as observed in Figure 8.
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Figure 8 — Screen of Planning Deviation for Oil Products supply flow - three levels of
metrics
Source: Petrobras SMDO system.

Differently from Lohman, Fortuin and Wouters (200@gjoposition, in
SMDO not all upper-level metrics correspond to eci composition of lower-
level ones. As an example, in figure 8, the uppeel metric considers only
production and delivery parcels, importation angbagtation accuracy are not
taken in account for the final result, thus gaugesinie interpreted as a deviation
in production and delivery indications. In some esast was not possible to
engineer a linear dependency of the metrics anektaiblish a prior common
metric for the whole cluster. Thus, in accordangeat metrics’ classification
proposed by Shepherd and Gunter (2086) Fernandez et al. (2012), some
qualitative metrics were adopted in order to giyeegormance result for a set of
distinguished metrics belonging to the same clustepossible to be aligned in
one single concept. The example in Figure 9 ilaiss the employ of qualitative

metrics.
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General rule: If one of lower
level metrics has a red result,
the first level will light red; if
none lower level metric is red
and one is yellow, first level
will light yellow; else upper
level will light green.

1st Level O

Metric: i,;
gualitative @

Figure 9 — Qualitative metric in SMDO Service Level cluster for Crude QOil
Source: author of this dissertation.

Qualitative metric has been employed in upper leselCosts, Service
Level, Fleet Management, Infrastructure managemamd Value Planning
Deviation clusters, for both the Crude Oil and @ieProducts’ flows.

Additional SMDO screens are available in the Apperhd

3.4.2
Other components of the PMS

Metrics are one of PMS" components, and in theysthd revision of the
available metrics at the time was the starting pfon the design. After the first
research for adherence among the present metracghanidentification of PM
gaps, the design team started to search for ITienkiin PM.

The scorecard proposed by Lohman, Fortuin and We(2004) became a
good inspiration for SMDO because of all functiotied presented in the author’s
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case study system: general dashboard, gauges;idakitata, and easy access to
lower metrics inside a cluster.

Moreover the resources previously presented, tloptamh of the treemaps
brought the agility needed for metrics’ results lgsia, as it combines two
metrics’ parameters (e.g. volume and price) in @m®y display. For example, in a
metric of vessels’ availability, the result (80%&)ncbe seen in parcels, as a certain
number of vessels (60) are considered in the pesfaahalysis. Every vessel is
represented by a rectangle whose color represemtesult of its performance in
relation to the target (green is on the targetloyelis out of goal but inside a
tolerance; red is totally out of goal — e.g. 10@2g1een, from 99 to 85% is yellow
and under 84% is red) and the size of the rectargpeesents the level of
importance attributed to that vessel, in this cdlse,cost of its hire. It means,
inside this treemap, expensive vessels appeagirebtangles, from top to bottom
from left to right, as shown in Figure 10. The lewe¢ importance established
among the elements was initially used as a weightitterion in the final metric

result shown in the gauge.
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3.1.1D - HU-CAB DER - UtilizacSo das Horas Contratadas da Frota TCP - Cabotagem

L e

FLUMAR BRASIL JAS PAHEL

ROMULG ALMEIDA

.Figure 10 — Vessel's availability treemap
Source: Petrobras SMDO system.

A treemap also allows variations in the way thailteis presented and that
flexibility, called aggregation, became very usefimd metrics’ results analysis.
Regarding the previous example given, it is possibl aggregate the vessels in
classes (e.g. Aframax, Panamax, etc) and have f@rmpence result for a
particular class of vessel. An example of an agaextj result can be seen in

Figure 11.
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3.1.1D - HU-CAB DER - Utilizacio das Horas Contratadas da Frota TCP - Cabotagem

COCEAN DIGNITY
- ELKA ELEFTHERTIA

ELKA HERCLILES

JAG PAHEL

AFRAMAX n

R ROMULG ALMEIDA

PANAMAX & | SMALL PRESS.

SMALL SEMI REF

Figure 11 — Example of elements’ aggregation in a treemap
Source: Petrobras SMDO system.

Drill down in details inside a metric result was ntiened by Globerson
(1985) and by Lohman, Fortuin and Wouters (2004rasnportant characteristic
of an efficient PMS, and in SMDO case the use & treemap made the
difference for deeper result analysis. In ordeuge a treemap, all metrics needed
to be largely detailed as well as their databased eomponents. As a
consequence, the metrics already in use in the Biveam Logistics needed to be
modified because they were not calculated as ahtregyaverage and normally
parcels were not visible in the existing system.example is the calculation of
the metric Service rate in exportation: previoushyas calculated only in a time

perspective and by ship, the proposal was to cleult by ship per client,
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ensuring the unity of each operation (a ship cavelrmore than once a month),
so the final result of the metric was a little bifferent. The 15 existing metrics
selected to the SMDO needed to be carefully stuthiextder to provide a list of

possible weighting criterion and aggregations. €heeetrics in particular were

very questioned by the employees already usedédin pgurpose and results, a
movement of change resistance was observed.

Since the beginning of the study, the design tedemtified a gap of
continuous improvement vision in the Downstreamigtigs, based on a culture
of limited responsibility (typical thought of doingnly what is under your own
department’s responsibility, and this thought comnises a general and wide
vision for the business). The following up of #meisdiagnostic needed to change
the status of a passive performance gap idenidicegbr an active approach to
solve the problem (if possible) or avoid future wtences. There was a need for
people involvement in the PM process and a cleacrg®ion of the sequence of
activities to follow in order to proportionate alwable analysis. Regarding the
SMDO and its metrics, the frequency of results’atpty needed to be defined: all
metrics could be calculated monthly, while just samlated to planning deviation
and inventory management could be updated weeldyckl two procedures were
designed: Weekly monitoring and Monthly monitoringistinguished by the
number of metrics involved and the direct result report is produced monthly
and every week there is the proposal of only agmtasion. Another procedure
was designed with the purpose of promoting theiooatis improvement vision,
called the Corrective Planning Supervision. Thecdpson of the procedures

follows next, in Figures 12 and 13.
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Figure 12 — Description of the Weekly and Monthly performance monitoring procedures

Source: author of this dissertation.
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Figure 13 — Description of the Corrective Planning Supervision procedure

Source: author of this dissertation.

The Performance Monitoring procedure (shown in Fgd2) can be

categorized as the control function loop, as dbedriby Lohman, Fortuin and

Wouters (2004). It was designed to be executed teaim of six people, whose

activities are divided following SMDO metrics’ chess (one responsible and one

person as back for each cluster), and the systgrands on external sources of

data (systems or informal information coming froneatings). The Corrective

Planning Supervision procedure (shown in Figure fb8uses on proposing an

action to correct relevant deviations and followingp.

One manager and his team were assigned as resigooisthe PM process

result, and, therefore, the main executers of ttieides. This had been detached

by Lohman, Fortuin and Wouters (2004) as an impork@asson learned from a

PMS successful design: the election of a PM Manaflee PM macro process

was calledMonitoring Process
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343
Theoretical validations

In order to construct SMDO clusters of metrics,inigirthe design phase
some technical meetings took place with the purgdsealidating concepts and
aligning actual processes perceptions. Employeesn fithe Planning, the
Programming and the Operating departments fromPbé&obras Downstream
Logistics and a few internal consultants were astedarticipate in formal
discussions to confront ideal metrics with the #xgsones, to verify data sources
and debate about who would be the responsible doh enformation. By that
moment, managers of SILA Committee had approvedntae purpose of the
clusters and the theoretical meaning of their rogtthout there was still the need of
detailing the way the metric calculation would bend and the correspondence
among the results, what means, the cause and eflatbnship among metrics.
During this validation process some new situaticen®e up and are detailed next:

1) Multiple data’s source

After first clarifications about existing metricacthe way activities in the
Downstream Logistics were dependents one from anothe design team was
able to map the systems that would serve as dataesfor SMDO metrics (7 in
total) and to start collecting some of that dataorder to begin metrics
calculations. Nevertheless, the technical meetifgs validation served to
understand that although company’s official infotima was published with data
coming from a specific system, day by day, for moaitactivities, people used to
get data from other systems, usually the ones ghatide information to the
official system. When comparing the numbers, soneensistencies were found,
proving that Lohman, Fortuin and Wouters (2004) wght about the impact a
dispersed IT infrastructure can have to provokeck lof data integrity in an
organization.

The Downstream Logistics’ employees suggested ¢éseggd team to collect
data from the current operational systems instéddeoformal one. For instance,
in terms of inventory level data, the official syst is the ERP, but the consulted

team suggested taking it from a system in chargeoafrolling all movements
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from terminals and refineries. An specific repoithmdata from ERP in the format
needed would demand an extra effort by IT team,thisdsituation led the design
team to reflect about the decision of adoptingctdfi sources of information or
stand closer to real routine of activities and eatd performance according to the
way the employees were used to. The subject wasnitted to SILA’s Committee
and the managers opted to have usual systemsraalfeources of data for the
metrics. The design team agreed with this resalubecause the time and the
effort needed to be dispensed for this task didgnarantee a consistency between
data, and could even generate a third differentbmrmThis choice corroborates
with Neely et al. (1996) because a good metric sdedbe practical and cost
effective, and with Nudurupati and Bititci (2005¢dause the users of the PMS
need to be confident about the information gendrhjethe system in order to use
it.

2) Unavailability of data

During discussions, five of the proposed metricos{cof pipeline
transportation, cost of maritime terminal operaticost of delivering abroad,
service level for internal client's supply and tinoharter equivalent) were
approved by the technical team consulted but wa#triction: or data was not
available or it was very difficult to be obtaine&ldecision needed to be taken: in
some cases go ahead and specify reports with d@abmmenbination of data
available from different systems, in others desgreport to start collecting data
needed, or give it up. Although according to Lohm&ortuin and Wouters
(2004), it is useless to design a PMS where dataddficult to obtain or are
unavailable, the design team decided to evaluadrtde off between time and
money spent and the benefits acquired from hawinge metrics in use. In order
to keep the concept intended with these metricsthat case the job was
considered worthwhile and the Committee approvedié@velopment after other

metrics resolutions.

3) Lack of automated results
After evaluation, it was concluded that four exigtimetrics previously
approved to be incorporated in SMDO (Lost in refgqiproduction, Lost in oil

production, Service level in offloading operatio®s of crude oil orders in perfect
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condition) could not easily be automated as thegedded on a qualitative
analysis. It means every month an information astaigllects data from a system
and manually calculates the metric’s result, reigard personal knowledge of the
situation and some criteria already arranged withelo departments. This
condition deployed a discussion about how to inc@fe these results in SMDO
as IT development plans were to acquire all daienfsystems and calculate the
metrics according to the functional specificatioroyided. Automated data
collection and data analysis were important evohdi previewed by SMDO
design team, and mentioned by many authors asvemedje of an efficient PMS.
Since a bigger decision was taken (as describet) tias subject could have a

reasonable solution in the case studied.

All these situations mentioned contributed to aandgecision that changed
the course of the project: the adoption of a pymetfor testing the metrics
(database and metrics calculation) and the MomigofProcess. Although the
option for a prototype to allow metrics’ maturitgdhbeen successfully adopted by
many authors (e.g. Lohman; Fortuin; Wouters, 20B#z; Scavarda; Martins,
2011; Fernandez et al., 2012), at the beginningag partially accepted by the IT
Division because, as initially wanted by the dediggmm, IT had the pretention to
develop all the informational solution for SMDO. fdrtunately due to difficulties
in data collection and the need for flexibility tr@uld not be offered by the first
IT system’s offer (total development), the proposela prototype gained more
fans in both side (developers — IT, and users gddsam) and it consisted of a
provisional database development by the design {@am Microsoft Access ®)
and a result visualization platform for the scordaeveloped by IT Division.

Once it was decided, some important definitionsrrészi data source,
specify parcels for metrics calculation and rulesffiter in reports, etc) gained
time to be taken calmly, after more tests. When gh@otype was ready and
tested, the Monitoring Process started to run gy its activities in order to
elaborate the first monthly performance report. iDyirsix months, the metrics
results were calculated in the in-house databapéaded in SMDO and
performance reports were presented to the managgrarge of the PM. For the
performance analysts it was taken as an exercistadonew process, although at

that time they were not counting with other deparits’ involvement in the
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elaboration of corrective actions planning. At tbad of this experimental
initiative, a workshop with all the Downstream Lsiits’ managers took place in
order to compromise the participation of all depemts in the month
performance report, mainly with the proposal ofioght actions to solve
problems or minimize the impact of unpredictablerdgs, and officially launch
the reports for the whole Division.

During the workshop the design team presented MBG set of metrics,
its objectives and a suggestion of target for eawh (based on a three month past
data). An important decision expected from thisn¢weas the definition of which
department would be responsible for the metricsltgsn partnership with the
performance analysts, but it was not possibleattime. Probably because of the
innovative way SMDO presents data and the weightnterion adopted for
metrics calculations, the managers presented aesist to some metrics,
questioning the purpose and the validity of chagdime way they were already
used to calculate some of them. There was a gemendiance of denying
criterion weigh in metrics’ results, what managedeé partially converted at the
end of the workshop. The official publication oketimonthly performance report
needed to be postponed because five managers fmskagrivate meeting with
their teams and SMDO designers to review the obgcind the parameters
considered in some metrics. After that second asbd, some metrics were
remodeled and the IT Division needed to make asljustthe scorecard. The
dissemination in the Downstream Logistics of the nMaring Process main
product (the monthly performance report, using SMB@trics results) started

with a month delay.

3.5
The overall evaluation

As previously mentioned, the PMS design proces®tfiobras Downstream
Logistics was conducted by a formal design teaintifuke dedicated and followed
a structured plan divided into phases lasting 2aths

During the plan’s execution the design team facadous challenges that
affected the final result of the PMS. At the begmgnof the project, SILA’S
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Committee deliberated that the initial schedulevigneed could not be changed as
that plan had been approved by the director antetias a contract with a
consulting company for this initiative. Therefolete was pressure on showing a
concrete result at the end of the period.

Even though many difficulties happened challendghey complianced plan,
the unroll of the activities lead to believe thagaN et al. (1996) were right in
affirming that companies which employ formal prcassfor PMS design find it
significantly easier than those that do not to deevhat they should be measuring
and how they are going to measure it, collect {haer@priate data and eliminate
conflict in their measurement system. If the formadcess had not been adopted,
it would be certainly more difficult to develop tB®wnstream Logistics’ PMS.

The under estimation of time led to an adaptatibthe milestones for the
deployment of the initiative: the milestones weventapped one by another, and
an inferior final result was obtained, as summarizeTable 7 and detailed next.

Table 7 — Real duration of research steps

SMDO Design Plan Real duration

Step 1 Evaluation of the context of work, data
gathering and action planning

6 months
(6_months - data gathering from existing processes, systems and

metrics; sources of information: interviews and data collection
from internal reports).

Part 1: definition of metrics, process and initial
research for technological solution (12
months)

Real duration: ~ 20 months, after 8 months IT
Division was involved and changed the final
result, system development started,;

Step 2 The design phase and its deployment
(divided in 3 parts)

(26 months - the design plan consisted of establishing
metrics purposes, drawing the process of performance
monitoring and defining requirements for the technological
support tool; methodological tools: interviews with
managers, coordinators and analysts, and a workshop).

Part 2: system development and final
theoretical validations (8 months)

Real duration:10 months for the development
of the prototype (overlap);

Practical validations (6 months)
Real duration: 4 months for training + 6
months of process exercise;

Step 3 Evaluation

Evaluation of the system (3 months)
Real duration: ~ 1,5 months, only by
Petrobras employees.

(83 months - surveys with participants and clients of the
process and reflexions of the design team members about
the progress of the initiative, lessons learned and feedback
for key stakeholders).

Source: author of this dissertation.
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a) Design Phase part 1: definition of metrics, processd initial
research for a technological solution
Initially previewed to last 12 months, in terms mktrics’ definitions it
lasted approximately 20 months. The definition loé tmetrics and the process
happened simultaneously, with time enough for p@ecdefinitions and the
beginning of technological solutions’ research.efthe first 8 months, the design
team started meetings with the IT Division and twonths latter all initial plan
needed to be revised, as the IT and the design apsed to internally develop the
metrics calculation database (design team respbtyiband sophisticate the
visualizing tool of the new system (IT responsti)li That was when the decision
of adoption a temporary prototype was taken. Thesipdity of changing plans
because of IT limitation had been advised in sonegipus studies (e.g. Bourne et
al., 2000; Bititci; Turner; Begemann, 2000) and wasfirmed in SMDO case.
The large number of metrics selected to be path®fSMDO also impacted the
original project schedule, and contributed to tbatimuity of design phase part 1

during the second part.

b) Design Phase part 2: system development and fimadrétical
validations
The 8 months planned to be in sequence of the qusywhase at the end
were anticipated, due to the prototype’s decisiboomeans design phase part 2
overlapped design phase part 1. Finally 10 montesewecessary for IT to
develop the partial solution for the new systemlyam platform for metrics’
visualization), while it took almost 3 months fdretdesign team to construct a
database in Access ® to be used as a temporatdpatse for tests. All activities
from Design Phase part 2 occurred while metricénttens were still in progress
(which were already consuming more time than pwee®. Nevertheless, the
new system development pressed metrics’ resolutf@ansomplete list of all
metrics’ parameters and the election of each wmightriterion) because
according to some data there was a need for adpmssnm the technological tool.
Even though the design phase part 2 helped actirtgsme discussions, system
development managed to last less than the preypbase, and thus the design
team decided not to include some metrics initiadlthe SMDO, as they were still

not mature in terms of data source, for exampleiriguthis time, theoretical
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validation was partially done and demands for clkeangnd corrections in the
system also contributed to the delay of this phabe. use of the prototype and
the way database and visualizing system were coedeequired an adaptation in
the original design for the Performance MonitoriAgocess. The Performance
Monitoring process would no longer count with dateomatically generated, and
thus, the data collection and the information ug@laativities needed to be added

to the process.

c) Practical validation of the PMS

After the prototype’s conclusion, the practicaligtations (tests) were done
almost at the same time with some theoretical ddesa source and metrics
calculation’s rules). This phase was supposedstodanonths and lasted 10 at the
end, invading the following phase. The first 4 nientvere used for training the
performance analysts in the new tool, to check datgration for SMDO
visualizing platform, to explore the resources kE@e and to verify if
Downstream Logistics” employees consulted agredd tive way metrics” parcels
were obtained and contributed to the final resBttime divergences appeared,
mistakes were gradually treated and requests fangds were submitted to the
managers” Committee. During six months the teaanafysts responsible for PM
started to test the execution of the entire prodess the data collection until the
divulgation of the monthly performance report tose@ected public (only two
managers). Over that time, adaptations in the got®came necessary to the
achievement of the expected result and it contitbid lengthen the duration of

that phase.

d) Evaluation of the system
This phase was supposed to happen during the projiie the participation
of all members of the design team. However withdkerall delay, the external
consultants finished their contract when practiadidation ended. The evaluation
was conducted only by Petrobras employees, hassypred to officially launch
the monthly performance report to all departmentthe Downstream Logistics.
Three months would already be a short time forrapiete evaluation of the new

system, but at the end it lasted a month and awwdl a small analysis result.
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Summarizing it all, the design team did not courthwilexibility on time
available to review and update the initiative’'seslle. Anytime a new problem
emerged, the sequence of activities was adaptedinoduring the months or
weeks previewed, always compromising the followiagk. Therefore at the end
the design team could not fulfill what had been p&pbin the action plan derived
from the as-is diagnostic. Instead of having a complete automatedem, the
designers (with the managers’ approval) opted teeld@ a prototype of the
system, allowing time for the maturity of metric®ncepts and the exercise of the

new process routine.

3.6
Lessons learned

During SMDO design phase at the Petrobras Dowmnstrieagistics many
situations revealed to become challenges for theessful course of the initiative.
Throughout SILA and PMS initiative, the design teaatlected a set of lessons
learned and recommendations for future developmerish are listed in table 8
and detailed next.
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Table 8 — Lessons learned

=
o

Source:

PMS initiatives are long, the team involved must be motivated and a
flexibility on term should be considered

Long initiatives can be replaced by others more profitable in a short term
[Bourne et al., 2000]; it can deploy frustration [Neely and Bourne, 2000];
detailed cost evaluation of flexibility in the project schedule can be
valuable.

Having a Committee of managers to deliberate in high level decisions
during design phase guarantees alignment between the PMS initiative and
the business

Top manager commitment proved to be very important: to commit the
teams and to assign experienced people to collaborate with the initiative
[Bourne et al., 2002; Bourne, 2001].

As soon as the PM team is defined they must be involved in the initiative

The late involvement of performance analysts can generate resistance
[Bourne et al., 2000; Bourne, 2001; Neely et al., 2002]

The involvement of empowered people avoid rework

Organizational culture of "responsible and guilty" led to little commitment in
operational level, overloading managers [Kennerly and Neely, 2002; Bititci
et al., 2006].

Maintain an updated documentation of the decisions taken provides more
agility in future stages

If a report with a tracking for all the most important decisions related to the
PMS is not prepared, the knowledge will be retained with the design team
and it will be always questioned.

A well conducted change management process makes the difference for
the PMS initiative’s success

Current metrics addoption led to a crisis of responsibility for the results
[Bourne et al., 2000]; training and motivation of the performance analysts'
team; frequent communication about the progress of the initiative gained
appreciation.

IT Division must be involved since the beginning in order to have a better
forecast of time and effort required for the initiative

Many systems provided data for the SMDO, multiple sources for the same
data (inconsistencies), the adoption of a new technological component for
the dashboard and the complexity of the business justified the importance
of IT involvement since the beginning, preventing some time spent and
bureaucracy [Bourne et al., 2000; Nudurupati and Bititci, 2005].

It is a waste of time to try to measure everything because having too many
metrics leads to a lack of priorities

The desire of measuring performance in a wide and integrated way
provoked a disquietude of selecting too many metrics and incorporate
current metrics desired by managers [Lohman et al., 2004; Tangen, 2004].

Process design and system development occurring simultaneously provide
more alignment in the final result

Strong correlation among metrics, systems and process; the process
designed need to be flexible in order to follow dynamic changes [Platts,
1994].

The value of a prototype and of a preliminary process exercise
Exercise and confirm all PMS elements: concepts validation, process
adequations, targets proposal; more credibility for the design team
because of new functionalities available. Adaptations and corrections of
possible future problems [Lohman et al., 2004; Braz et al., 2011,
Fernandez et al., 2012]

author of this dissertation.

74


DBD
PUC-Rio - Certificação Digital Nº 1113760/CA


PUC-RIo - Certificacdo Digital N° 1113760/CA

75

1. PMS initiatives are long, the team involved must rbetivated and a

flexibility on term should be considered

In a company, an initiative which lasts more than fears can easily have
its priority replaced more than once for other potg profitable in a short run. It
happened during SMDO design that some managerspqmest important
meetings because of other projects and/or did ngage the best person of his
team for technical discussions when demanded.dtde®en described before in
the literature, Bourne et al. (2000) presented cadgere managers found more
pressing other priorities than the PMS initiatias, it was taking time to show a
result.

Once a month, when there was a project status trepeeting with the
director, the managers from Committee asked tokchiee reporting progress in
order to see if there was any pending, and wheretiw@s no progress to be
reported, they got frustrated. The same feeling seasetimes experienced by the
design team too as there were phases in which norete result could be
obtained with less than a month, and the samecdifies were repeatedly
reported. This reaction corroborates Neely and Be&yR000) as the process of
building up a PMS lasts too long and the main gamesobtained only in the end,
more precisely after implementation.

By having clear the benefits of the initiative anih the real compromise
of all managers it will be possible, in future osicas, to maintain the motivation
of all people involved to acquire the final expectesult despite the challenges
and difficulties.

In SMDO case, for the workforce the final resultsmander expectations,
mainly because at the end of design phase thensystquired manual data
collection, not all metrics were developed nor waik relationships among
metrics clear. However, the decision of concludimgdesign phase at the original
term was taken by the managers at the Committethouti regarding the
possibility of postponing the initiative in ordes have a more complete final
result. It illustrates a common trade off situatioost and time - more time you

spend in developing, more expensive becomes th#i@ol and the budget was
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already agreed with the director. It is hard tovpge a different behavior in future
occasions at Petrobras, but a conclusion takeheasimportance of a constant
monitoring of the project schedule progress, itéestones, and the value of a
detailed cost evaluation of flexibility if justifiechanges of plan arrive during the

initiative.

2. Having a Committee of managers to deliberate irh Hayel decisions
during design phase guarantees alignment betweeRMS initiative and

the business

Having a Committee of Managers personally delegatedhe Director to
validate the PMS main decisions during SILA’sS pobjevas a correct choice in
terms of governance and a way to maintain managaighment with the
importance SMDO would have for better results ia ivision. Top manager
commitment was proved to be very important, evesemigal, for the well
development of a design PMS initiative, confirmiBgurne et al. (2002) and
Bourne (2001) comments about the importance of detnating managers’
interest in this kind of project.

Besides that, the fact of being sponsored by thectdir attributed more
prestige to the initiative: if during a presentatithe director mentioned the
SMDO, afterwards it was certain that some employeesld start asking about
its progress when meeting with someone from thegdeteam. Actually, top
managers’ engagement was essential (a) to compgaimésteams to contribute
with the course of design phase and (b) to assifjueincing and experienced
people to collaborate with the design team, helping promotion of good
discussions with the group of managers and techpeaple directly involved

with the current metrics or the performance momtpprocess.

3. As soon as the PM team is defined they must bdueddn the initiative

Although the activity of measuring performance ine t Downstream
Logistics was spread in the division, there was aw®partment formally
responsible to monitor the performance of some aifmeral aspects. When the

PMS design project was launched, the need for a rafiicient and formal PM
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process appeared, and there was a first indicatidhis specific department to
become the responsible for the new system. Neuestheit was only formalized

when the process was already defined and the metrare in the validation

phase. Thus, it became possible to involve thegdog®es and compromise them
with the new system.

In the SMDO case there were only two direct empdsykill time dedicated
in the design team. This situation coupled with ltreg duration of the initiative
and the need for a practical result, led to anratwus decision process by the
design team, especially in the beginning. Whenpds@ormance analysts started
to be involved, the ones that would inherit SMDRey felt as if everything was
already decided and there was no flexibility to rde& Even some technical
employees from other departments that had beerulteddatter on had the same
feeling that it was too late to contribute. Thisuation and the resistance that
emerged afterwards by the performance analystscisnanon challenge barrier
previously reported in some PMS design cases Bagrne et al, 2000; Bourne,
2001; Neely et al., 2002). It could have been asoid the employees responsible
for SMDO had been involved in its design since theginning, as well as

technical specialists.

4. The involvement of empowered people avoid rework

It happened more than once during SMDO design phiaae technical
meetings and interviews needed to be repeated $edtha person in charge did
not consider himself able to answer for the whadpaitment, although he had
been nominated for that. Thus, whenever needésljritperative to ask managers
to empower their substitutes and/or team membeasswer and firmly decide as
responsible for the subject. This aspect is closelsted to the organizational
culture, where the binomial “responsible and guitgmulates little commitment
and is harmful in all hierarchical levels of deoiss, from operational to strategic,
overloading the upper level responsibility. Kenagrand Neely (2002) and Bititci
et al. (2006) had advised that in terms of PMS ctivporate culture can become a
barrier to change, and it was confirmed in the SM&xSe. A lesson learned for
future projects in relation to this subject: mamagshould be instructed to

transmit to their teams the responsibility thatrggae has in a specific level of
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competence and once delegated, anyone is capableptesent the entire
department.

5. Maintain an updated documentation of the decistaken provides more

agility in future stages

Any time someone different is called to participate an ongoing
discussion, it is natural for the design team twimd the context, ultimate
decisions, impacts and consequences in order fpron all information needed
for the person to better contribute. Thereforedtdmes very useful and time
saving to document all phases in a structured vi@ygxample, with decision,
date, people directly participating in the meetjiggcause it happened in SMDO
design that some issues needed to be recovered datt for instance, during the
performance analysts’ training. When the perforneateam was involved in the
initiative (almost in the end of the validation gbka they were constantly
guestioning some data origin.

All SMDO metrics were properly documented inidentity form with its
definition, parameters and metrics calculation sulas well recommended by
Neely et al. (1997; 2002), Nudurupati, Arshad angn€r, (2007) and Lohman,
Fortuin and Wouters (2004). Nevertheless, the desggam did not prepare a
complete report with all decisions regarding meiriprocess and system.
Unfortunately, as it was not done on time, a repath a tracking for SMDO
most important decisions should have been led dsgacy for performance
analysts and all interested people. That is an itapblearning situation for future

opportunities: a formal documentation must be preghauring the project.

6. A well conducted change management process makediffierence for

the PMS initiative’s success

People involvement was another challenging aspecingl the SDMO
design phase. Most of the study was directly taksnthe design team,
performance analysts and managers were mainlyvadaluring advanced phases
of validation, what made resistance of new metguge normal. Downstream

Logistics’ employees were already used to the previmetrics’ system, with
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many prejudices against too many metrics and tleel ne justify any deviation.
The idea of having two concurrent systems for thenes purpose was not
attractive, first because people thought they wineldupposed to justify twice the
same cause, and second because they thought thiy se the control as many
proposed metrics were alike the existing ones. drises of responsibility for the
results observed in the case had been describeBobgne et al. (2000) as a
normal impact of PMS design and implementation.

Older employees were the most resistant with thedSMnitiative. This
situation is understandable as they have seen miamiar initiatives in recent
years, some failed, some resulted in more workttiem; therefore the design
team managed to use in change’s favor the facttthisittime an specific team
inside the Division would be in charge of the neygtem when the project had
finished, and the main director was interestedhefinal result of the project. The
process designed to compose the new system praVighee participation of
people from different departments directly involviedthe context of deviations,
what was an innovative way to show value with atj@onstruction of corrective
actions’ plan.

Another important challenge was to train and maévhe team in charge of
the new system to feed, calculate and generalllyamaround 90 metrics every
month. This group of people was used to periodicallise some numbers,
analyze control items and justify metric’'s deviagsdbased in punctual situations
(no more than 10 metrics). There was a big expeatatbout the capacity of that
team to generate accurate reports using SMDO. Héecdesign team decided to
develop a methodology to help the analysts to perfibeir tasks more efficiently
(a sequence of aspects to consider and a programeetings with the whole team
to discuss the report).

Communication was identified as a key lever to mige resistance and
inside SILA’s structure there was a special lineaofion dedicated to change
management. The team promoted many informationaipae&gns during the
project and whenever SMDO design team deemed apat®p a special
communication or general action (e.g. dynamic aunte be presented by the
Director to all workforce) was launched. Actions foéquent communication
(mainly by email) were well evaluated by the Doweai Logistics’ employees

in more than one opinion survey’'s result. Anotherportant initiative from
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Change Management team was the establishmeBiL&f’'s collaborator net,
formed by one delegated person from each departtodr@ the spokesman of his
department. The collaborators helped in the adsartent of SILA’s advances
and they were responsible to communicate peoptatd about the new systems
and processes. For SMDO, the collaborator net w#gally useful as the
collaborators were the official entrance door, #mel design team solve time in
some discussions and data collecting. Afterwardistife majority of decisions,
there was a need to validate aspects with morel@é&am teams and, sometimes,
directly with the manager. However, all those addiavere not enough to cancel
resistance, mainly from people that would be inrgbaf performance evaluation
after the project and that were not involved inatbe. All training material had
the support of Change Management team to becomee nefficient in

transmission of knowledge.

7. IT Division must be involved since the beginningoier to have a better

forecast of time and effort required for the iriira

SMDO with its 89 metrics was designed to captura deom 7 different
systems, each one with its own reporting formats, awhat is the most
challenging, admitting distinct aggregation of mibducts (e.g. diesel aggregation
in one system considers a light fuel oil for thelmmaustry, while in another
system it is considered in the fuel oil aggregati@dusiness rules needed to be
decided at the beginning of the initiative (Dowrain Logistics’ teams needed to
agree with only one model of oil products) and liviSion needed to make the
appropriate corrections. Besides that, there wasptbblem of multiple sources
for the same information what generally leads tonsistency. Checking out the
better source and correct reports consumed a @rasbie time from IT teams and
some dedication from design team as well.

All this situations were enough to justify the inn@amce of IT involvement
since the beginning of a PMS initiative. Furthereyahe development of a system
with the dimension and complexity of the SMDO makids participation
mandatory and admittedly valuable. In the Downsiréagistics’ case, once the
design team knew how SMDO would be (dashboard, timmalities and

technological components — e.g. the treemaps), iVIsibn was convened. This
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association brought some practical implicationsigldime to understand the
demand, bureaucracy in communication (all demamdsied to be addressed to
an intermediate department first), time spent sreabout the component tool
required (the treemap) and slow capacity of respensss in case of changes.
Besides that, after negotiations IT solution waystem with reduced flexibility,
quite inappropriate for the living moment of designmoment of concept tests.
What happened in SMDO case — the IT changed theesand the duration
of the initiative — corroborates with Bourne et @000) and Nudurupati and
Bititci (2005) that had described similar situasom which IT played a role
compromising the success of the project. ProbdbMould have been different if
someone from IT formed part in the design teamesiihe beginning, checking
and validating the proposals in terms of technolagyg information available at
the company. Certainly with this competence indke design team, the IT
solution would have been more flexible to admittaer adaptations during

system development, as metrics validations wellarsiourse at the time.

8. Itis a waste of time to try to measure everyth¥egause having too many
metrics leads to a lack of priorities

In the Downstream Logistics, the desire for a wadwl integrated PMS
contributed to long discussions about what was mapb to be measured and how
some relationships between metrics needed to bblessted inside a cluster (for
metrics’ hierarchy). The design team presentedréiselt of a large analysis of
existing metrics in relation to SCORE concepts #ral clusters already chosen
from Downstream Logistics’ mission. However the leation of consistency
between existing metrics and the proposed clustas done by a qualitative
judgment, according to what was described to besiigting metric, because of
this there was not a clear and formal systematievafuation, what incurred, by
the design team, in a fragile conviction of theafenetrics that should remain for
the new system. Thus, during validation, some marsagasked for the
permanence of metrics already banished, as thheisase of three metrics from
Service Level cluster (Lost in oil production, Lastrefining production caused
by logistics problems — crude oil, and Lost in mafg production caused by

logistics problems — oil products) and one from eEl&lanagement cluster
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(Deviation in the number of vessels planned). Tasigh team decided to agree
with managers’ suggestions for including these m®traiming to get their
support for implementation and to break some ptssisistance. Nevertheless,
this managerial preference disturbed the hieraathionnection among metrics
inside these clusters and resulted in more itenbg toonsidered, more job for data
collecting and analyzing.

Although there are some analytical frameworks testedr metrics and to
help establishing a correspondence among theme tleemo reference that
mentions how to calculate a perfect metrics’ numbmereffectively analyze
company’s performance, regarding its size, revenusgpacity and other
criterions. But it is reasonable to think that 86trits is too much, even for a big
division of a company as Petrobras. Although thsigie team have never
previewed that all metrics’ deviations needed toelplained in the monthly
reports, for performance analysts’ every metricedess an attention and if
someone makes questions about a red result, they meuprepared to explain it
and show its correspondence in the cause and/treireffect of other metrics,
what is quite complicated in the case of 90 metritisis practical situation
corroborates with the comments made by Lohman,ufodnd Wouters (2004)
and Tangen (2004) about having too many metrics thed implications for
analysis, as in the particular case of SMDO, tlgerimber of metrics impacted
to achieve an integrated vision of the business.

Neely and Bourne (2000) comment a relevant aspeat should be
considered in future revisions or new metrics impatations: “Far too many
organisations fail to understand the importancetld success map when
developing their performance measurement systend simply end up
brainstorming what they should measure and thetinguthe resultant metrics
into some form of performance measurement frameivamd that was exactly

what happened at the Downstream Logistics.

9. Process design and system development occurringitameously provide

more alignment in the final result

In the original PMS design plan, the sequence déstones in the project

would be, first the selection of metrics, then phecess definition and finally the
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technological proposition. Nevertheless the detathe metrics’ phase pushed the
process design and pressed it to happen while soetrgcs’ definitions were still
on course and system development had already beieipated. Although it was
not previously planned and caused an impact irfittad result, the simultaneity
between phases resulted in a positive alignmenngrtiee SMDO components as
some particular aspects of metrics” parameters dtagathe new system (e.qg.
specific rules for aggregation according to the mibduct), and the way the
system was chosen to be developed, a set of ativieeded to be incorporated to
the process (e.g. manual data collection).

In practice it resulted in an opportunity to prothee strong correlation
among metrics, system and process, in terms of BMSto confirm that a well
defined procedure with adequate set of tools aodnigues allows an efficient
PM development, as described by Platts (1994). grbeess design needs to be
flexible in order to follow dynamic changes andleef the real sequence of
activities needed to acquire a good result, asg done in the SMDO case.

For future systems development it is worth to cowat efforts in order to
revise the process at the same time as system&agenent is happening and
thus guarantee the alignment between them.

10. The value of a prototype and of a preliminary psscexercise

Initially the final result of SMDO design initiatv would be a concrete
system (technological solution) with the selectetaf metrics and a process to
evaluate performance. However, during the deployn@nthe project, the
decision to use a prototype emerged, and it wdsajpessible solution to exit the
conflict with the IT proposal in order to have diderable product at the end of
the project. Meanwhile the systems’ prototype itesuin an important way to
validate concepts and adequate the process in twvdesive a definitive system
afterwards, by exercising and confirming all PM&neénts.

As described, almost half of SMDO metrics were newtrics for the
Downstream Logistics’ employees and there was atiped difficulty by the
design team to define data source and eventuallsianealculation’ purges when
needed. In order to validate data, simulations vdenge in spreadsheets but the

idea about whether the result of the metric wasdgoo bad was not easily
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recognized. So the prototype helped the rapid liataon of the result, an easier
correspondence of the metric with its cluster abeter comprehension about the
role of the weighting criterion for the metric. Rbre definition of targets, as the
prototype accumulates historical data, it becameaemuractical to confirm
preliminary suggested target values using a threstimdata series.

Another important aspect is that SMDO visualizidgtiorm caused a very
good impression among managers and their teamsthandesign team gained
more credibility because of the new functionaliti@gailable in the system,
specially the treemap which allowed deeper deitailaetrics parcels, contributing
to a more precise analysis of deviations. Managested to see the metrics
which were more related to their activities withogaesults. At first there was the
challenge of breaking the culture of justifying diviations, and once it was
conquered performance analysts’ started to coumiér more contribution by
other teams in finding the root cause for the na@wations.

Besides the difficulty of having a big number oftries to analyze, in the
beginning the performance team was not preparéacethe complex activity of
a wide performance assessment using a huge sybBtaming the new process by
running six month cycles of analysis helped thearation of the team to develop
a good report. Indeed the prototype and the prelnes analysis helped a lot for
corrections and adaptations in the process, in somgics and in the system
itself, certainly preventing problems that wouldpegr in the implementation
phase.

The experience with the use of the prototype duBMPO design initiative
was very positive and recommendable for future bgveents, what corroborates
Lohman, Fortuin and Wouters, (2004), Braz, Scavamd Martins (2011) and
Fernandez et al. (2012).


DBD
PUC-Rio - Certificação Digital Nº 1113760/CA


PUC-RIo - Certificacdo Digital N° 1113760/CA

85

4
Conclusion

Although the literature presents empirical studibsut initiatives related to
PMS design, there is still a need in the literatordevelop more empirical studies
related to the implementation phase (Bourne et 20Q0; Lohman; Fortuin;
Wouters, 2004; Braz; Scavarda; Martins, 20ligurupati et al., 2011) and the
transition between the two phases, design and mmgaléation. Within this
context, the goal of this dissertation was to pmese set of lessons learned
through a practical case of designing a PMS tow@sismplementation in a
multinational company’s division, considering thalue of adopting some
practices during design phase that could anticigaissible implementation
problems highlighted in the literature (e.g. remise, problems with data
collection and identification of responsibility ihe performance result).

The purpose of reporting and discussing a practlealgn experience in
this dissertation is to bring empirical matter RIMS specialists in academy and
industry, exemplifying important considerations addcisions. It is not the
intention of this dissertation to make an exhaestioverage of all the issues
encountered in the design case investigated, bubtgtdight what seemed most
relevant.

The implementation of a PMS requires a long phds#esign, susceptible
to many different challenges to its full successd an terms of the SMDO
initiative there was an extra component: the comiplerelated to designing a
PMS for a company's division sized as Petrobras mxtkeam Logistics.
Although some of the challenges arising from thage were already known by
Petrobras’ team before the SMDO design projecttestar(e.g. people’s
involvement and resistance, the existence of tonymumstructured data sources,
and a culture of justifications without a correetplan), and thereby the team had
previewed to deal with them during the initiatise practice the development and
implementation of the PMS has demonstrated to Ipg dificult, corroborating
the reports of several authors on the subject.

SMDO final result was less than expected by thekfooce because it had a

temporary prototype with manual data collection arithout the definition of all
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the metrics of the system. There were many fadt@asinterfered in the project’s
progress with a direct impact in this final resaltd most of them were related to
failures in the project management, such as the dh@ dynamic evaluation of
the milestones’ advance, a constant revision @frnal deadlines, a map with all
stakeholders involved and the relevance of theitigigation in meetings for
validation, or a good management of the scope e@efand its revision according
to the risks presented. Meanwhile the result obthwwith SMDO certainly could
had been better, it brought important cultural ¢jesn especially in what concerns
the focus of continuous improvement. The SMDO repnéed a huge progress for
Petrobras Downstream Logistics Division to asses$opmance in a complete
and efficient way: the proposition of metrics toakwate performance along the
supply chain, a system that shows the results ireasy visualizing platform
which facilitates the identification of the main viktions, and a process to
investigate the root cause of the problems anddpgse corrective action plans.
A real PMS brought a formal and structured way #&port operational
performance, causing admiration of other Petrolagsions.

The design of the SMDO helped Petrobras’ desigmtaad all employees
more directly involved in the new system to learse& of important lessons that
will certainly be helpful in several other projeceven in a later revision phase of
this system. The benefits obtained by the commitn@ntop managers, the
selection of change management practices, the fuaepoototype and the early
involvement of IT Division as a partner in such gex initiative should not be
neglected in future occasions, as they were kegdas(ior the development of the
design phase and they certainly helped to preparéntplementation phase with
its own challenges. The method applied constitutgdthe as-is diagnostic,
followed by a current metrics’ revision and defioit of the ones that should be
incorporated in the new system (based on sevetdbuges), then the process
design and the election of a technological tookwpport it all was considered
efficient and replicable for other PMS initiativeBarticular considerations are
advised in order to have a more successful reshd: openness to certain
flexibility in project’s deadlines if a cost evalian justifies these changes, and
the possibility of integrating the phases proposethe methodology by running

them simultaneously if the team is able to supporin the SMDO case the
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overlap of the phases previewed resulted positvéhie general alignment of the
system.

Nowadays the Petrobras Downstream Logistics dimissoworking on the
implementation of the SMDO, what means the revisibrall specifications for
the definitive system solution (unique and automhpteith the whole set of
metrics incorporated to the scorecard. This preggmse comes up with
challenges but they are more easily accepted byethployees because the
process and part of the technological solutiomaréonger new for them and they
already perceive more tangible benefits coming ftbensystem.

The study presented in this master dissertationtribomes to fill an
identified gap in the literature, the lack of enmgat and longitudinal studies that
report experiences, methods and difficulties asgedito the transition between
design and implementation phase of a PMS. The Umagrstudy provides
evidence of a logistics’ division of a single finmth a specific product group,
which limits the extent to which the findings cae feneralized across a wider
range of divisions, product groups and industr&s.comparable studies in the
literature are still amiss this investigation canaolaim to be anything more than
an initial step towards the study of a topic tisalikely to grow in importance as
firms continue to expand their efforts in the depehent of PMS in their
operations. Future studies might want to test axmhred on the dissertation’s
findings, which go beyond the design phase, datpithe concrete results and
lessons learned during the deployment of theseRWM& phases, helping future
initiatives, considering other energy companieswal as companies from other

industries.
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6
Appendix

Figure 14 shows a SMDO screen with the metrics fiéimal Products
Inventory Management, inside the cluster Assets dgdament, evidencing the
two-level hierarchical arrangement of the metriégure 15 illustrates how the

use of the treemap helps prioritizing deviationsigtrics parcels.
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Figure 14 — SMDO screen of Assets Management cluster, Infrastructure Management
division
Source: Petrobras SMDO system.
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3.2.2D - ICBE - Indice de Criticidade Baixo de Estoque - Periodo Analisado: Outubro /2012 - DERIVADOS

3.2.2D — ICBE — Index of low siock
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Figure 15 — Example of Treemap — technological tool to better visualize deviations in a
performance metric
Source: Petrobras SMDO system.
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