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Abstract: The development of a Performance Measurement System (PMS) in an organization is
essential in order to adequately monitor operations and enable correct and timely decision-making.
However, many organizations implement PMSs and are not successful, mainly because they
neglect the design phase, which informs what has to be measured. Designing a PMS is a complex
decision problem that involves multiple stakeholders. The objective of this research is to identify and
prioritize the commercial performance indicators most valued by the stakeholders in this area in a
company in the metal-mechanical segment. The research was divided into two stages, the first being
a PO Soft (constructivist) approach: Value Focused Thinking - VFT, to identify performance
indicators; and, in the second stage, the application of the PO Hard (Rationalist) Multicriteria
Decision Support Method: Analytic Network Process - ANP, for modeling and prioritizing these. As
a result, 30 performance indicators were identified, the most important ones being: percentage of
target achievement, sales to new customers and percentage of growth for each customer. The
results found proved to be capable of assisting the definition of strategy and business management
in addition to the identification of indicators not monitored by the organization.

Keywords: Performance measurement system; VFT; ANP; Commercial decision.

Resumo: O desenvolvimento de um Sistema de Medicdo de Desempenho (SMD) em uma
organizagdo € uma questdo essencial para acompanhar adequadamente as operagoes, e
possibilitar as tomadas de decisdes corretas e a tempo. Porém, muitas organizagbes implementam
os SMDs e ndo obtém sucesso, principalmente, por negligenciar a fase de projeto, que trata sobre
0 que medir. Projetar um SMD é um problema de decisdo complexo que envolve varios
stakeholders. O objetivo desta pesquisa € identificar e priorizar os indicadores de desempenho
comerciais mais valorizados pelos stakeholders desta area em uma empresa do segmento metal-
mecanico. A pesquisa foi dividida em duas etapas, sendo na primeira aplicada uma abordagem da
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PO Soft (construtivista): Value Focused Thinking — VFT, para identificagao dos indicadores de
desempenho; e na segunda etapa a aplicacdo do Método de Apoio a Decisdo Multicritério da PO
Hard (racionalista): Analytic Network Process — ANP, para modelagem e priorizagdo destes. Como
resultado, foram identificados 30 indicadores de desempenho, sendo os de maior peso: percentual
do atingimento da meta, faturamento a clientes novos e percentual de crescimento de cada cliente.
Os resultados encontrados mostraram-se capazes de auxiliar a definicdo da estratégia e gestéo
comercial além da identificagdo de indicadores ndo monitorados pela organizagao.

Palavras-chave: Sistema de medigéo de desempenho; VFT; ANP; Decisdo comercial.

1 Introduction

Measuring the performance of business processes has become an essential issue
in organizations that are constantly challenged to achieve effective and efficient results
(Van Looy & Shafagatova, 2016). It plays a crucial role in the rapid provision of
information that helps the organization to manage, control, plan and develop the
activities carried out (Medel-Gonzalez et al., 2015).

According to Piratelli & Belderrain (2010), most organizations are not very successful
with Performance Measurement Systems (PMSs), especially when it comes to neglecting
the design phase. Choong (2018) states, in his review of the literature, that there is no
shortage of publications on PMSs, but rather a shortage of research on how the
measurement attributes were constructed. Also according to Choong (2014), research on
PMSs focuses on more formal aspects in relation to performance measurement, instead of
delving deeper into the measurement process: how data is obtained, analyzed, interpreted,
communicated and what is the impact of this process in organizational performance itself.

Designing a PMS is a complex decision problem with multiple stakeholders
involved. For its resolution, a structuring procedure is necessary, regardless of its level
of complexity. Among the problem structuring methods - PSM (Problems Structuring
Method) - there is the Value Focused Thinking (VFT), whose approach is focused on
value, that is, it seeks to identify the objectives that the stakeholder should use as a
basis for decision-making. This approach rests on what the decision maker wants and
then figures out how to get it (Pacheco, 2019).

In addition to structuring the problem, the decision maker's preferences allow for a better
understanding of its dimensions. The role of the decision maker is not replaced, but based
on tools capable of directing the best decision. Hence, Multicriteria Decision Support
Methods (MCDM) (Costa & Belderrain, 2009) can be used. The Analytic Network Process
(ANP) method deals with dependency within a set of elements (criteria and alternatives)
and between different elements. As it is structured in a network, it makes it possible to
represent any decision problem without worrying about what comes first or last in the
hierarchy, since it does not prioritize only groups or subgroups of elements.

Thus, this article aims to identify the most valued commercial performance
indicators for structuring PMSs with stakeholders, using the VFT approach, and
prioritizing them using the ANP method. The study was carried out at a company in the
metal-mechanical sector that is a leader in the manufacturing of parts (pulleys and
couplings). Its commercial area is formed by 8 stakeholders who have the same
interests, weights in decisions, but with different areas of activity (states) and different
markets (manufacturer of machines and distributors). The organization's difficulty lies
in the failure to structure the main performance indicators, causing each stakeholder to
waste a lot of time and effort to quantify and work on this information. Another difficulty
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is that each stakeholder follows principles in identifying the indicators that they think
are crucial to that decision or use indicators that have already been built.

In addition to this introduction, the article is divided into the following sections:
section 2, with a theoretical framework on PMSs, the VFT approach and its applications
in PMS, and the ANP method also focused on PMS applications. In section three, the
research methodology is addressed, followed by section 4, with the results. The last
section presents the study's conclusions.

2 Performance measurement system

The best-known definition of PMS was proposed by Neely et al. (1995, p. 81): “a
set of measurements to quantify the efficiency and effectiveness of actions”. In 1998,
Neely complements his definition:

the performance measurement system allows for informed decision-making and
action to be taken, because it quantifies the efficiency and effectiveness of past
actions through the collection, compilation, ordering, analysis, interpretation and
dissemination of appropriate data (Neely, 1998, p. 45).

According to Keathley-Herring (2017), the PMS development process is typically
described as having multiple phases: design, implementation and use, with some
authors also identifying the PMS review or update process as a distinct phase that
provides feedback to improve the system continuously.

Neely et al. (2002) state that organizations generally choose measurements easily
obtained with a focus on alternatives, rather than studying appropriate measures for
fundamental objectives (thinking focused on value). By not identifying a causal
relationship between the indicators, it is not possible to establish a strategic map and,
therefore, the measurements are meaningless and blurred.

According to Almeida etal. (2012), several decisions are made daily in
organizations with or without formal support methods, and the major concern is with
impact. The authors state that problem-structuring methods address this concern and
that, regardless of complexity, they must be the first step in the process.

2.1 Value Focused Thinking

For Mingers & Rosenhead (2004) and Mingers (2011), PO soft, through Problem
structuring methods (PSM), began to spread with the development of methodologies
such as: SSM (Soft Systems Methodology), SODA (Strategic Options Development
and Analysis), SCA (Strategic Choice Approach). Authors such as Marttunen et al.
(2017), Keisler et al. (2014) and Almeida et al. (2012) encourage the use of the VFT
approach as a method for structuring problems.

According to Keeney (1992), the VFT approach seeks to structure the problem
based on the strategic values of the decision makers and to identify opportunities in
order to improve the set of decision alternatives. The VFT is a way of identifying
desirable decision situations and then reap the benefits of those situations. It
significantly improves decision making because it is the value that guides the creation
of new alternatives and also in the identification of a better decision situation. However,
the alternatives are relevant only because they are means to achieve values (Keeney,
1992). The structuring of the problem with the application of the VFT involves:
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conducting a study on the problem in question; identifying and structuring the decision
maker's objectives; identifying alternatives and criteria (Almeida et al., 2014).

Itis important to distinguish the types of objectives. They can be classified as strategic
objectives, fundamental objectives and means objectives. The strategic objectives
correspond to the major objectives of the decision maker; they are those that guide the
decision-making of all organizations. The fundamental objectives represent the ends that
the decision maker aims at in a decision context, that is, it is these objectives that guide
the choice of the decision maker in a given decision context. The means objectives
correspond to the way/form to reach a fundamental objective (Keeney, 1992).

It is also necessary to establish how to measure these objectives, by defining
appropriate attributes in order to build the value model capable of helping the decision
maker to prioritize objectives and measure them (Paiva & Daher, 2016). There are
three types of attributes, according to Keeney (1992): natural, constructed and proxy.
Natural attributes are the measurements that are commonly used and interpreted by
everyone; constructed attributes are those developed to measure the level of
achievement of an objective for a specific decision. In many cases, it is necessary to
use a constructed measurement, as there are no natural measurements. There are
cases in which it is difficult to identify natural attributes or even constructed attributes
directly, for these cases, proxy attributes are used (Keeney, 1992).

The use of the VFT approach has been shown to be objective and effective in applications
aimed at PMSs. Barclay & Osei-Bryson (2010) applied the VFT approach to identify criteria
or performance indicators for evaluating new projects. Their main objective was to assess the
real value that these projects provided to organizations. They concluded that there is a strong
tendency towards success when the appropriate performance criteria and measures are
clear, unambiguous and representative for all those interested in the project.

Kibira et al. (2018) propose a procedure for selecting the key performance
indicators (KPIs) for sustainable manufacturing, of what to measure to improve the
environmental sustainability of products and manufacturing processes. The VFT
approach was applied to identify the necessary metrics. The study contributed to a
broader field of the use of KPI for measuring performance in the sustainability of
manufacturing systems. The application of VFT was a step towards a standard guide
that allows manufacturers to consistently select effective environmental KPls.

Pacheco et al. (2019b) applied the VFT approach in order to identify the most valued
performance criteria, seeking to assist in the management and continuous improvement
of a graduate program. According to the authors, the VFT approach goes beyond creating
indicators and involves analyzing the program itself to understand its specific needs and
requirements. The VFT approach met the established premises, allowing to efficiently
identify the objectives as well as the measurable attributes to be used by the program.

2.2 Analytic Network Process

The ANP method is a generalization of AHP, making it possible to analyze the
relationships among the criteria and the influences among the alternatives. The ANP
does not obey the axiom of independence, and if there is dependence between criteria
or influence among alternatives, what is judged is how much one criterion is dependent
on another and how much one alternative either is influenced or influences the others
(Hernandez et al., 2011).

According to Salomon & Montevecchi (1998), in order to deal with the relationships
between the elements of the same hierarchical level, the problems have to start to be
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formulated in networks, not in hierarchies. A network can be defined as a set of clusters,
with each nodes that presenting dependency relations between themselves (intra and
inter clusters) in any direction (including feedback or feedback).

According to Saaty (2005), the main advantage of ANP over AHP is the possibility
of working with problems whose criteria, sub-criteria and/or alternatives have
interdependencies, which is very common in practical life. Thus, its result tends to be
more reliable (effective) than that of AHP at the expense of efficiency (greater analysis
effort as the number of peer-to-peer comparisons between the elements increases).

A difficulty faced in the decision-making process occurs when the problem is not
analyzed by an individual, but by a group of people. In addition to the natural complexity
of the problem, the interpersonal relationships of the components of the group and the
specific objectives of each individual must be foreseen (Costa & Belderrain, 2009). For
Piratelli (2010), group decisions tend to be richer than those taken individually because
they take into account the plurality of voices of the decision makers of a problem, and
consequently promote learning for the group.

According to Saaty & Peniwati (2007), there are two types of approach to group
decision: consensual and pluralist. The consensus seeks to avoid major disagreements
by means of agreements for the decision (consensus does not mean unanimity, but
agreement). The pluralist type seeks to take into account all divergences of views, not
avoiding disagreements or conflicts.

In relation to ANP applications in PMS projects, Carlucci (2010) proposed a model,
based on the ANP method, to guide managers in the selection of KPIs in the
manufacturing process in a sofa company. The model was applied to assess the
importance of the existing performance indicators and to prioritize a set of indicators
capable of providing adequate information to guide and evaluate management
decisions and actions. The ANP method proved to be efficient because it prioritized the
criteria and the influence relationship between them.

Piratelli & Belderrain (2010) proposed the construction of a PMS based on the TPP
and the ANP method for the modeling and ranking of performance indicators for a
Production Engineering course at a Higher Education Institution. 58 performance
indicators were identified, distributed in 4 groups. The model proved to be legitimate in
accurately reflecting the strengths and weaknesses of the course.

Pacheco et al. (2019a) designed a PMS capable of assisting management and improving
the production process of a food production equipment manufacturer and maintenance
service provider. The TPP model was applied to align the company's strategy with the
production area and the SODA methodology for the construction of the cognitive map and
collective reflections of the interested parties. The application of the ANP helped in the
modeling and judgments of the PMS. The construction and hierarchy of the PMS allowed the
company to develop strategy and management plans for the production process. According
to the authors, the multimethodology used proved to be effective when applied.

Moons et al. (2019) proposed the selection of performance indicators to assess the
efficiency of logistics processes in operating rooms. The objective was to support hospital
logistics managers in making decisions to improve inventory and distribution policies. The
selection of KPIs that contributed most to the improvement of the process was established
based on the literature and interviews with specialists in hospital logistics. The ANP method
was used to calculate the global priority weights, which allowed to select and identify the
relevant KPlIs to improve the stock and distribution systems. According to the authors, the
ANP allowed for the definition of priorities for all performance indicators, considering the
perspectives of various stakeholders in a consistent and organized manner. In addition, the
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approach provided insights to understand the complex relationships in the decision issue
and therefore improve the reliability of the corresponding decisions.

3 Methodology

This study was divided into three main phases, as seen in Figure 1. The first phase
consists of recognizing the problem in addition to identifying the stakeholders involved.
The recognition of the problem comprises the stage of discussion among those
involved so that the problem can be dealt with and the concepts are clear to all
stakeholders. The identification of the stakeholders involved is a crucial factor.
Ackermann & Eden (2011) presented three themes on strategic management of
decision makers: identification of stakeholders, the dynamics of relationship between
stakeholders and compliance with stakeholder strategies. According to Coelho (2017),
the identification of stakeholders is an important step in the decision-making process,
since it is necessary to identify people who have the power to define the fundamental
and strategic objectives and also make decisions.

The second phase involves applying the VFT approach. The application of the VFT
is divided into four steps: Identification of objectives, hierarchy of objectives, network
of objectives and identification of measurable attributes for the objectives. To identify
the objectives, individual interviews are carried out using the VFT approach with the
stakeholders involved. The facilitator asks questions in order to get stakeholders to
think about their values in order to try to identify those that are not so evident.

Regarding the hierarchy of objectives, the Why is That Important? (WITI) is applied,
with the statements identified in the previous item (one by one), ranking the objectives
by interview. If the answer is that this objective is one of the essential reasons of interest
in the situation, it is a fundamental objective. If the answer is that the objective is
important to achieve another objective, then it is a means objective (Keeney, 1994).

+ 1.1 Characterize and understand the issue
+ 1.2 Identify the stakeholders

+ 2.1 Identify the objective )
» 2.2 Hierarquize the Objetives
SSeeel diete o 2.3 Build a network of Objetives

(VFT) * 2.4 Identify the measurable attributes

* 3.1 Build the Model
* 3.2 Judge the criteria and sub-criteria of performance

« 3.3 Present the results of the model
(ANP) J

Third phase

Figure 1. Steps of the proposed method. Source: Adapted from Pacheco (2019).
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After the objectives are hierarchized, the facilitator prepares the assembled wish list
and structures a network of objectives with the means and fundamental objectives. The
network has the purpose of guiding stakeholders in the possible alternatives to be taken
to achieve the result.

Once in possession of the network of objectives, the list of measurable attributes is
composed, which will be the performance criteria and sub-criteria, extracted and
validated by the decision makers from the network. That, in turn, will serve as input for
the beginning of the next stage with the ANP.

The third phase consists of the application of the ANP, in which the construction of
the model and judgment of the criteria and sub-criteria occur, as well as the
presentation of the model results model. For the construction of the model, called the
rationalist phase, the model in which the dependency relations between the elements
of the clusters will be indicated is constructed. The relations of dependence and
feedback between the elements must be in accordance with the network structured by
the VFT and legitimized with the participating decision makers. To facilitate modeling,
the Super Decisions program will be used.

Regarding the judgments of the criteria and sub-criteria, comparisons are made pair
by pair using the Saaty scale. The definition of weights, through the ANP, will determine
a strategic direction for the organization's performance. Also in this step, a consistency
analysis of the judgments made by the stakeholders will also be carried out.

The results of the model will allow for an ordering of the priorities of the criteria and
sub-criteria for the organization's performance, which will allow for better strategic
management.

4 Data analysis and results

Due to the high level of competition faced, the organization under study needs
guidance on which business indicators to follow in order to: evaluate, compare and
correct its performance more efficiently. With a policy far from conventional, the
organization has a very lean structure. Each stakeholder is responsible for managing
their portfolio and making their decisions. They use the ERP (Enterprise Resource
Planning) system to identify indicators that they consider to be the most important. In
addition to wasting a lot of time searching for indicators for decision-making, they follow
their principles and may not be fully aligned. It is important that the organization
understand the success factors and the indicators that affect the results of the business,
in addition to everyone involved being aligned with the organization's strategy. It is
worth mentioning that there is no conflict of interest of the stakeholders, since each one
has a well-defined market and area of activity.

In order to identify the main performance indicators that contribute to decision-
making and business management, the VFT approach was applied to seven
stakeholders of the organization, all of who work internally in the sales sector. The
objective was to apply the VFT approach to all stakeholders in the sector, but due
to issues of travel, one of the stakeholders was unable to participate. The interviews
took place individually in the period of July 2019, all with the presence of a
facilitator, which in this case was carried out by the researcher himself. Such
interviews were conducted at the workplace, lasted an average of 45 minutes and
were legitimized by the interviewees after being transcribed by the facilitator
following the steps of the VFT.
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Table 1 shows the guiding questions asked during the interviews. For each answer
given to the questions, the following questions were asked: Why is this important? What
goals do you want to achieve?

Table 1. Base questions for the interview.

1. What do you think is important to be measured/evaluated in the commercial sector?

2. What performance indicators would give you a competitive advantage at the time of a
negotiation?
3. How to identify a product opportunity or a customer?

4. What has been working regarding the performance indicators you currently use? Is there
anything that needs improvement?

5. What are the current limitations that hinder you? What needs adjustments?

6. With regard to competitors, what could be improved to give you a competitive advantage?
7. Could you list some desirable and / or undesirable situations (which may be hypothetical)?
8. What do you think needs to be done for the organization to achieve its strategic objectives?

9. Are there any indicators that should be monitored (may be redundant)? And that you don't
think monitoring is important?

The strategic objective was identified: Maximization of Profits. The fundamental
objectives were defined: to maximize the identification of new customers; maximize the
acquisition of new customers; keep active customers (those who patronize ate least
once every three months); maximize the sale of new products and minimize commercial
expenses.

After the identification of the strategic and fundamental objectives, the facilitator
created a network of objectives in order to guide stakeholders in the identification
of attributes. A new meeting was held in September 2019 and, with the presence
of everyone (in the same room), they were invited to discuss and evaluate the
identified objectives (all gathered). Some fundamental and means objectives were
modified or rewritten and others were excluded, as they were considered
redundant. Then, the final network with the objectives was completed as can be
seen in Figure 2.

The structuring provided the definition of the strategic objective as being the
knowledge of a family of fundamental objectives, which are explained below:

- Maximize profits: It was defined as a strategic objective. It is an efficiency objective,
which indicates the gain that the organization manages to generate on the work it
develops. There are many factors that can affect the profitability of the organization
and these have been identified as fundamental objectives. The fundamental
objectives identified were: identifying and winning new customers, selling new
products, keeping active customers and reducing commercial expenses.

- Maximize the identification of new customers: there is a need for active sales
(outbound), that is, the prospecting itself. Any company carries out active
prospecting, but those with qualified performance indicators approach new leads
before their competitors and can also prioritize those with the greatest potential for
generating business.

- Maximize the acquisition of new customers: It is not enough to just identify new
customers; it is necessary to know how to act and make this contact generate sales.
For this, it is necessary for stakeholders to identify possible opportunities within
these organizations so that they can achieve the sales. The process of gaining new
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customers is the next step after identifying new customers. There is also receptive
prospecting (inbound), in which the customer is the one who contacts the
organization.

- Keep active customers: It is not only necessary to find ways to identify and win new
customers. It is necessary to keep the current customers and guarantee their
satisfaction in order to avoid them switching to the competition. Keeping an active
customer for the organization means finding someone who patronizes it at least
once in 90 days. After that period, they are classified as inactive.

- Maximize the sale of new products: it is very important to be able to sell more to the
same customer and, for that, it is necessary to identify new supply opportunities
(increase in the product mix).

- Minimize selling expenses: all selling-related expenses are defined as selling
expenses, such as: freight, payment terms, increase in discounts, etc. The
organization under study also considers defaults as commercial expenses.

Taking into account the structured network, a list of measurable attributes (Table 2)
was also drawn up according to the fundamental objectives, by means of an argument
with those involved. It should be noted that any objectives that could be measured were
identified. Others of a qualitative nature should be discussed among the stakeholders
for alignment within the organization's planning and management process. The
identification of the attributes occurred in the same meeting that was held to discuss
the network.

— Maximize the effectivencss.
of somples sent

< MAXIMIZE THE ACQUISITION OF
NEW CUSTOMERS.

— . KEEP CUSTOMERS ACTIVE |
Masimize the cus rocess
‘and product knowledge

— ‘ Maximize the custamer’s purchase
r frequency knowedge

Maximize Profits

I MAXIMIZE THE SALE OF
'NEW PRODUCTS.

— MINIMIZE BUSINESS EXPENSES «—

:

Figure 2. Network of objectives.
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Table 2. Identification of measurable attributes.

Fndamental objectives Attributes Tyge of Formula to measure the attribute
Attribute
MAXIMIZING THE Number of registered potential
IDENTIFICATION OF  Registration of new customers every month ~ Natural cus?omers P
NEW CUSTOMERS
Natural Number of non-effective visits
- Natural Number of effective visits
Visits to customers per month
Natural Number of participation or visits to
MAXIMIZING THE trade fairs
AMOUNT OF NEW New customer billing per month Natural Billing of new customers
CUSTOMERS g p (1 purchase)
City-to- Gross domestic product-GDP
Constructed .
Market study by semester tumover ratio
Constructed  Number of customers/ City GDP ratio
Natural Number of sales trainings
Quarterly training Natural Numper gf tramlng courses on the
organization's product and process
Natural Number of market trainings
Natural Number of placed calls
Daily customer contact record Natural CRM number (customer relationship
management)
Percentage of effective proposals
Natural (depending on the total number of
KEEPING ACTIVE proposals made)
CUSTOMERS Proposals sent to customers per day
Percentage of canceled proposals
Natural (depending on the total number of
proposals made)
Information about each customer per day Natural Days without customer patronage
(active, inactive) Natural Percentage of growth for each client
Billing of the customer portfolio per month Natural Percentage of goal achievement
R$/KG ratio of each customer's
Information about each customer's Constructed > product
products per day (last purchase) -
Natural Days without purchase of products
Constructed Number of days it took the customer to
buy 10x the value of the sample sent
Percentage of effective samples
MAXIMIZE THE SALE OF Samples sent per month Natural (depending on the total number of
NEW PRODUCTS P P samples sent)
Percentage of failed samples
Natural (depending on the total number of
samples sent)
Natural Percentage of order cancellations
(relating to billing in a month)
Natural Retumn pgrc;en?age (depending on
billing in @ month)
Natural Number of complaints
Expenses generated by each customer Natural Percentage of outstanding financial
MINIMIZE COMMERCIAL monthly value (relating to billing in a month)
EXPENSES - -
Natural Average discount applied
Natural Perceptage qf frglght expenses
(depending on invoicing in a month)
Average payment term
Natural (relating to billing in a month)
Annual satisfaction surveys Natural Customer satisfaction survey score

GDP: gross domestic product.

In the rationalist phase, indicators were modeled using the Super Decisions software
to facilitate the application of ANP. The model that points out the dependency relations
between the elements of the clusters was built. The relationships were extracted from the
network of objectives and legitimized with the decision makers participating in this phase.
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The participants in this phase were the 7 stakeholders involved in the constructivist
phase. To facilitate the interviews, in the application of the model, the names of the
clusters, nodes and subnets that represent them were reduced.

Stakeholders judged the relative importance of clusters and performance criteria
through peer-to-peer comparisons. The judgment of the weights was carried out in
April/2020, in consensus (with the 7 stakeholders involved in the constructivist phase),
by videoconference with the help of the Google Hangouts Meet application.

In all the studies mentioned in this work, none applied ANP by consensus. The author of
the research gave preference to this application, because he believed that the appearance of
divergent opinions could be debated and help in better decision-making, leading to the
redefinition of criteria. Group decisions tend to be richer, more reliable and less subjective
than individual decisions because they take into account the plurality of voices.

The Super Decisions software proved to be very useful for the stages of modeling,
judgment of stakeholders and, mainly, for the phases of obtaining priority vectors,
analysis of matrix consistency and for obtaining results. The software allowed the
stakeholders to simulate the behavior of the priority vector of the performance criteria
when changing their judgments about the relative importance.

The ANP was carried out in the presence of all stakeholders, who interacted with
their preferences and obtained the priority vectors. The trials were conducted by the
research author, as a negotiation process to reach collective consensus.

Table 3 presents the prioritized judgments. It is observed that the top five positions in the
ranking lead to indicators that are directly linked to financial return. These five indicators add
up to 70% of the total weight. They are: percentage of target achievement (FCC1), billing new
customers (1 purchase) (FCN1), percentage of growth for each customer (IC2), number of
days it took the customer to buy 10x the value of the sample sent (EAE1) and percentage of
effective samples (depending on the total number of samples sent) (EAE2). It is natural for
stakeholders to prioritize aspects related to immediate financial return, as they are indicators
that are closer to achieving the strategic objective.

Table 3. Weight of commercial performance indicators.

Indicator Description Weight
FCC Billing of customer portfolio per month 0.363431
FCN New customer billing per month 0.169673
IC2 Percentage of growth for each client 0.076854
EAE1 Number of days it took the customer to buy 10x the value of the sample sent 0.069757
EAE2 Percentage of effective samples (depending on the total number of samples sent) 0.035304
VRC2 Number of effective visits 0.035287
IPC1 R$/KG ratio of each customer's product 0.032225
CNC Registration of new customers every month 0.027255
PCC1 Percentage of effective proposals (depending on the total number of proposals made) 0.024147

IC1 Days without customer purchase 0.019213
EM1 City-to-GDP turnover ratio 0.017438
DGC4 Percentage of outstanding financial value (relating to billing in that month) 0.015162
TR1 Number of sales trainings 0.014028
DGC5 Average discount applied 0.012413
VRC3 Number of participation or visits to trade fairs 0.011115

PS Annual satisfaction surveys 0.010073
RCC2 CRM (customer relationship management) number 0.008195
DGC6 Percentage of freight expenses (depending on invoicing in that month) 0.008128
EAE3 Percentage of failed samples (depending on the total number of samples sent) 0.007657
TR2 Number of training courses on the organization's product and process 0.005688
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Table 3. Continued...

Indicator Description Weight

DGC7 Average payment term (relating to billing in that month) 0.005582
IPC2 Days without purchase of each product (customer) 0.005371
DGC2 Return percentage (depending on billing in that month) 0.00458
EM2 Number of customers/city GDP ratio 0.004359
PCC2 Percentage of canceled proposals (depending on the total number of proposals made) 0.004025
VRC1 Number of non-effective visits 0.003501
DGC1 Order cancellation amount 0.002933
RCCA1 Number of calls made 0.002732
TR3 Number of market training 0.002306
DGC3 Number of complaints 0.00157

The stakeholders involved in the elaboration of this research showed to be very
interested, not only with the result of the research, but also with the whole process until
the arrival of the proposed solution. At the beginning of the application of the approach,
the strategic objective was treated as maximizing commercial performance: planning,
control and decision-making. However, by applying the approach, it was realized that
all objectives were being directed towards maximizing profitability.

In legitimizing the network of objectives, no conflicts were identified, which
reinforces the alignment and engagement of all stakeholders involved. However, a
point to note is that the stakeholders with more experience felt more secure during the
application of the approach, and thought it was easier to express the objectives.
Stakeholders with less experience at the beginning of the application felt insecure.

Regarding the prioritization of the indicators, the indicator “percentage of
achievement of the goal” had 36.34% weight. When presenting the results for the
validation of the stakeholders, they considered that they had a very high weight in
relation to the others. In discussion, it was concluded that the indicator received a high
weight because it is an existing indicator and is highly demanded by the organization.

The five most evaluated indicators represent 70% of the total weight and are directly
linked to financial return (FCC1, FCN1, IC2, EAE1 and EAE2). In the validation of the
results, the stakeholder comment was that the sales/billing ratio is part of the day-to-day
activities of the commercial area and therefore has a greater weight. In addition, according
to stakeholders, it is these indicators that dictate the market dynamics more quickly.

Another point to highlight is the commercial management indicators, both internal
and external (IPC1, CNC1, PCCA1, IC1, EM1 and DGC5). These are indicators that lead
to greater effectiveness in prospecting, greater effectiveness in negotiations (not
increasing discounts in order to close that order by any means necessary) in addition
to quick identification when a customer becomes inactive.

With less weight are indicators such as: training, reduction of commercial expenses
and customer satisfaction. These are indicators that, according to the stakeholders, are
important when achieving the objectives, but which are not yet part of the organization's
day-to-day activities. Also according to the stakeholders, the reduction of financial debt
(defaulting) is an indicator that tends to have greater weight in future new applications
of the ANP, as it has been demanded by the organization (even though it does not yet
have a monitoring indicator).

Out of the 30 indicators identified in the study, nine are monitored by most stakeholders
(FCCH1, FCN1,1C2, IC1, RCC2, IPC2, DGC2, DGC1 and DGC3). Another 3 indicators are
monitored by only one stakeholder (IPC1, DGC7, EM2). The other indicators are not
monitored by any stakeholder.
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The only indicator that the organization monitors and that serves as a plan for the
entire organization (such as industrial planning) is the percentage of achievement of
the goal. This indicator is planned at the beginning of each year and, with the help of
the ERP system, the billing information is extracted.

Regarding the indicators never measured (18 in all), three indicators are among the most
important. This demonstrates how much VFT helps in structuring. They are indicators that
significantly increase the costs of the organization and do not have a control on their return. A
very common practice of the organization is to send samples to the customer to recognize the
quality of the product. They often are parts developed especially for the customer that require
the development of tooling in addition to special production. The difficulty is to know the
percentage of effective samples (which became an order later) and their return (number of
pieces that the customer bought). Therefore, it is necessary to find out if the investment was
paid for by the number of parts supplied or by the profit margin generated by them.

The number of effective visits is also one of the priority and unmonitored indicators.
All the organization's stakeholders plan their own trips, but the effectiveness of these
visits has never been measured. The organization considers an effective visit to be one
in which contact with the intended person is contacted. An example of an ineffective visit
is, for example, one that is not attended by the organization that is intended to be visited,
remembering that reporting in CRMs is required whether the visit is effective or not.

The effectiveness of visits indicator was a means created to monitor this task, but
other indicators that can’t be measured (qualitative) would be needed to evaluate the
real return of this work. For instance, monitoring participation or visits to business fairs.
Even though the marketing sector is responsible for bringing a financial return indicator,
there are ranges that are not possible to be measured, such as brand visibility.

For the number of trainings, qualitative indicators would also be necessary to
demonstrate their real effectiveness. The number of training sessions is an indicator,
but the quality of training should be monitored.

Trade-offs were identified in relation to minimizing order cancellation/returns, return
values, defaults, complaint numbers and freight costs, concerning the objectives of
“gaining new customers”, “keeping customers active” and “maximizing the sale of new
products”. As a way to resolve these trade-offs, the attributes associated with the
objective “minimize commercial expenses”, were correlated with other objectives. For
instance, the attribute order cancellation went from “order cancellation amount” to “order
cancellation percentage (based on monthly billing)”. In determining the weights, the
criteria of preference of the stakeholders for achieving the objectives are also observed.

5 Conclusions

The PMS project was divided into two stages, the first of which applied the PO Soft
(constructivist) methodology: Value Focused Thinking - VFT, which proved to be
adequate and contributed to the identification of performance indicators.

In the first step of the first stage, we tried to recognize the problem in addition to
identifying the stakeholders involved, gaining a better and more comprehensive view
with those involved in the decision-making process. Participation in the research took
place with all stakeholders in the commercial area (except for one who was traveling
on the day of application). To identify the objectives, individual interviews were
conducted using the VFT approach. The same questions were asked to all
stakeholders. Stakeholders with more experience, at the beginning of the approach,
were more easily able to go a little deeper than stakeholders with less experience.
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For the construction of the network of objectives, all the interests, perceptions and
preferences established by the stakeholders were considered, generating a
consolidated and unique model. The objectives were structured into means objectives
and fundamental objectives. The network had the purpose of guiding stakeholders
through the possible alternatives to be taken to achieve the final result. The network
helped all stakeholders to work in line with the organization's objectives and with
performance indicators capable of directing the best decision.

It was found that the structuring of a problem opens a range of options that leads
the facilitator, along with the decision makers, to envision new objectives that had not
been previously perceived. The fundamental objectives were structured in such a way
that they will assist both in the management and in the acquisition of new markets, as
well as tend to commercial/financial expenses. The identification of the attributes
occurred at the same time as the implementation of the objectives network. In
possession of the network of objectives, a list of measurable attributes was created,
serving as input for the beginning of the ANP.

The selection results were approved by the stakeholders and their probable benefits
have already been noted, namely:

+ The applied VFT approach is easy to understand;
« With changes in the organization's strategies, they can easily be applied again;

« The identified performance indicators can be applied immediately, without the need
for major adaptations of internal processes;

* Understanding the related indicators will contribute to the achievement of goals and
the formulation of sales strategies.

In the second stage, the Analytical Network Process - ANP method of PO Hard
(rationalist) was applied. For the application of the method, the Super Decisions
software was used, which contributed to facilitating the modeling process, judging
according to the Saaty scale and investigating judgment inconsistencies. The
application of the ANP method gave PMS greater robustness, as it enabled the
performance criteria identified in the constructivist phase to be hierarchized.

An open discussion took place with the same stakeholders involved in the
constructivist phase. The subjects were discussed without restrictions, in a creative and
active way. They were helpful, committed and sometimes gave up on their preferences,
as they were convinced of what was best for the good of the company.

The Super Decisions software proved to be very useful for the stages of modeling,
judgment of stakeholders and, mainly, for the phases of obtaining priority vectors,
analysis of matrix consistency and obtaining of results. The software allowed the
stakeholders to simulate the behavior of the priority vector of the performance criteria
when changing their judgments about the relative importance.

The structuring procedure (VFT) and prioritization (ANP) allowed the stakeholders
participating in the research to observe the relative importance of each performance
criterion within the designed SMD, being possible to identify the management priorities,
directing resources or actions that may have greater impact on the organization's
performance. In addition, it facilitates stakeholders to make quick and assertive decisions.

The research conducted indicates that, for the specific case of the organization
studied and considering the stakeholders involved, the use of the approaches proved
to be efficient in the proposed identification and prioritization of performance criteria,
as found by Pacheco (2019), in his investigation. The results achieved, by applying the
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proposed model, will only bring the expected benefits if they are effectively experienced
and worked on in a continuous management process.

It is worth mentioning that the results achieved in this research (performance
indicators) should not be generalized, as it depends on the stakeholders involved and
the strategy of each organization. However, structuring the problem using the VFT
approach allows it to be extended to any company that wishes to build a PMS.

It should also be noted that the stakeholders involved should not consider the
indicators as a means of analyzing their performance, but rather strategies to improve
the performance of the commercial area. Through this research, we expect to collaborate
with the organization on which indicators and their priorities for building a PMS.
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