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Abstract: Performance measurement is considered a critical strategic process for companies operating
in the logistics sector, as they need to perform high service levels under conditions of uncertainty. In this
context, the present study aimed to evaluate the process of performance measurement in a multinational
3PL provider with a subsidiary in Fortaleza, Ceara. 31 indicators used by the company were identified
and described, and its process of performance measurement was mapped. It was found that the company
does not have a clear and well-structured process for performance measurement, which can lead to
misinterpretations and management failures. In addition, the decision-making process proved to be
mostly centered on the individual experience of employees, who might make decisions not aligned with
the organizational objectives. The study discusses some manners to improve the process of performance
measurement in the case investigated and proposes opportunities for further research in the field.

Keywords: Performance measurement; Operations management; Performance indicators;
Third-party logistics.

Resumo: A medigdo de desempenho é considerada um processo estratégico critico nas empresas que
atuam no setor logistico, pois elas precisam desempenhar elevados niveis de servigo atuando sob
condigbes de incerteza. Neste contexto, o presente estudo pretendeu analisar o processo de medigao
de desempenho em um operador logistico multinacional com filial em Fortaleza, Ceara. Foram
identificados e descritos 31 indicadores utilizados pela empresa, cujo processo de medigdo de
desempenho foi mapeado. Constatou-se que a empresa ndo possui um processo claro e bem
estruturado para a medigéo de desempenho, o que pode gerar desvios de interpretagao e falhas no
gerenciamento. Além disso, o processo de tomada de decisdo se mostrou predominantemente
centralizado na experiéncia individual dos colaboradores, que podem tomar decisdes desalinhadas dos
objetivos organizacionais. O estudo discute algumas propostas para melhoria do processo de medi¢éo
de desempenho no caso investigado e sugere oportunidades para futuras pesquisas no campo.
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Analysis of the performance measurement process...

1 Introduction

Outsourcing logistics operations is a global trend (Abidi et al., 2019; Chen & Wu,
2011), as it enables savings by eliminating logistics costs relating to warehouses,
trucks, and sorting equipment (Bolumole, 2003), allowing companies to focus on their
essential skills (Oliveira et al., 2013).

This evolution is in line with changes in the business scenario, which have required
greater managerial flexibility and dynamism (Fernandez et al., 2008; Zago et al., 2008),
in light of the rapid technological development that has increased competition at the
global level and eliminated physical barriers on the market (Bolumole, 2003). Other
characteristic of this phenomenon are the increase in the complexity of supply chains
(Chaves & Callado, 2014) and the change in the nature of work and means of
production (Bititci et al., 2012).

In this context, Third-Party Logistics (3PL) Providers should be seen not as mere
service providers, but also as strategic partners (Zacharia et al., 2011), which makes it
essential to have well-defined performance criteria that are continuously monitored
through performance measurement.

This topic has been the subject of several studies carried out at the international
level (Abidietal., 2019; Bolumole, 2003; Chen & Wu, 2011) and in Brazil
(Abijaude et al., 2016; Longaray et al., 2015; Rodriguez et al., 2016; Zamcopé et al.,
2010), which preserve, as a common feature, the emphasis on the study of
performance measurement processes and their indicators.

Nevertheless, there is evidence that this process is poorly structured and lacks a
systematic approach in the logistics sector (Beaulieu et al., 2018; Zago et al., 2008).
This is also observed in other economic sectors, such as construction (Candido et al.,
2016), tourism (Sainaghi et al., 2017), digital marketing (Jarvinen & Karjaluoto, 2015),
and even the public sector (Schwartz & Deber, 2016). According to Candido et al.
(2016), performance measurement is a cyclical process that involves both performance
measurement itself and performance management. Therefore, this process will be
effective insofar as it allows management — decision making — to continuously improve
this performance.

Thus, the knowledge gap explored in this research is evident: the lack of a structure
relating to the measurement process and, subsequently, the decrease in the
effectiveness of performance management. This gap has led to the following research
question: How does performance measurement and management process in 3PL
Providers occur?

In this sense, the purpose of this study was to assess the performance
measurement process in operations management in 3PL Providers based on a case
study carried out in a multinational company with a branch in Fortaleza, the capital of
the state of Ceara, Brazil. Specifically, the study sought to characterize the indicators
used by the company and describe the performance measurement process.

It is worthy to note that, unlike other studies in the transportation and logistics sector
related to the measurement topic, such as Araujo et al. (2015), the present work does
not focus solely on indicators, but rather on the measurement process itself. It sought
to understand how the indicators used by the studied company support the
management of its performance, which provided contributions to the understanding of
the topic in the sector, as well as to improve the process of the company itself.
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2 Theoretical background

The measurement process involves issues that are specific to each organization
and branch of activity (Zago et al., 2008). Thus, the theoretical background of the work
sought to establish the main concepts of performance measurement, connecting them
with the transportation and logistics sector, particularly the Third-Party Logistics
service.

2.1 Performance measurement

As previously mentioned, performance measurement is a cyclical process, which
involves measuring performance and managing the performance itself (Candido et al.,
2016). A number of performance measurement models exist in the literature, each of
which has its own structure relating to organization, operation, and even taxonomy
(Sink & Tuttle, 1993).

This dispersion of models may cause misunderstandings in the design and use of
a Performance Measurement System (PMS) (Candido et al., 2016), constituting an
initial difficulty for the establishment of an adequate process. In this sense, it is valid to
understand the essential components of a PMS, as proposed by Franco-Santos et al.
(2007):

. Characteristics: (i) having performance indicators; (ii) having an established

support infrastructure;

. Roles: (i) measuring performance; (ii) managing the strategy; (iii) communicating
results; (iv) influencing behavior; (v) providing learning and improvement;

. Processes: (i) defining and selecting indicators; (ii) collecting and processing
data; (iii) managing information; (iv) evaluating and rewarding; (v) reviewing the
system.

According to Franco-Santos et al. (2007), the elementary characteristic of a
performance measurement system is having performance indicators. In fact, a
measurement system is composed of a set of individual and connected performance
indicators (Neely et al., 1995) that can be understood as any device that measures or
records and provides indications relating to the processes and results of an
organization (Sink & Tuttle, 1993).

In addition to having an indicator, according to Franco-Santos et al. (2007), the
second elementary characteristic is having a support infrastructure. This infrastructure
may range from a simple method for data collection and analysis (e.g. use of
spreadsheets) to a specialized and sophisticated information system, developed
especially for this function (Candido et al., 2016).

Thus, when based on a structured process, a measurement system is able to fulfill
the roles of (i) measuring performance; (ii) managing the strategy; (iii) communicating
the results; (iv) influencing behavior; (v) and providing learning and improvement
(Franco-Santos et al., 2007). The more structured the system is, the more roles it is
able to play, thereby assisting in performance management.

As the measurement process investigated in the research reported here followed
this conceptual structure, it is necessary to deepen its “Processes” component. The
first process — selection and definition of performance indicators — is developed in two
stages: first, the decision of “what to measure,” which should take place through a
collaborative process between the company’s managers, who must reach a consensus
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about the organization’s objectives (Kaplan & Norton, 1996; Neely et al., 2000) and
about what “[...] criteria, measures, attributes and indicators must be monitored by the
management team [...], on a periodic basis, in order to determine whether the strategic
dimensions of performance are being achieved” (Sink & Tuttle, 1993, p. 246). Second,
the selection and definition are related to the presentation structure of these indicators,
i.e., the information that is necessary for understanding and using each indicator.

There are several structures for the design of performance indicators. For example,
Kaplan & Norton (1992, 1996) employ a structure that demands the definition of (i) title;
(ii) strategic goal to which the measure is linked; (iii) targets; (iv) initiatives; and (v) team
or person in charge of the process. Neely et al. (1997), in turn, proposed a structure
composed of fourteen items: (i) title; (ii) purpose of the measure; (iii) relationship with
the goals; (iv) target of the indicator; (v) calculation formula; (vi) measurement
frequency; (vii) frequency of the review; (viii) person in charge of the collection; (ix)
source of the data; (x) manager; (xi) what the manager should do; (xii) who acts on the
results; (xiii) what they should do (for those who act on the results); and (xiv)
observations and comments. Finally, Medori & Steeple (2000) propose that the
following should be observed in the definition of the indicators: (i) title; (ii) goal; (iii)
benchmarking; (iv) calculation formula; (v) measurement frequency; (vi) source of the
data; (vii) responsibility; and (viii) improvement.

Regardless of the structure adopted, each of them provides an additional benefit:
the institutionalization of the company’s tacit knowledge. As the processes, indicators
and goals are documented, the dissemination of organizational knowledge to all
company structures is facilitated (Flapper et al., 2006). Among the analyzed proposals,
the one presented by Neely et al. (1997) appears to be the one that best organizes the
indicators and their definitions, being thus adopted to guide the present work.

The stage of data collection and processing focuses on how the necessary data
should be collected and how it should be transformed into information, encompassing
the form of storage and retrieval (Sousa et al., 2018). It is strongly linked to the use of
information technology (IT), which makes it possible to improve tools and increase their
reliability (Kennerley & Neely, 2002).

Information management, in turn, is related to the ability to promote information flow
(Sousa et al., 2018), either through its presentation form (considering the user of the
information) or through the selection of the important information for each user
(Candido et al., 2016).

The use of PMS can have positive and negative impacts on people’s attitudes
(Franco-Santos et al., 2012; Lampreia & Major, 2017) depending on how the evaluation
is carried out and whether or not this evaluation is associated with a reward system
(Franco-Santos et al., 2007). Thus, the evaluation and award stage involves criteria for
evaluating the performance itself and justifying (or not) the granting of rewards. In other
words, it aims to verify the parameters established for performance and enable the
necessary decision making (Armstrong & Brown, 2009; Safari, 2016).

Finally, the systematic review concerns the ability of the PMS to adapt to changing
market scenarios, whether in terms of replacing indicators or targets (if the indicators
still reflect organizational goals) or in terms of assessing the cost-benefit ratio of the
measurement system itself. In other words, it reviews whether it is still acceptable in
terms of its usefulness, efficiency, and consistency (Céndido et al., 2016).

The consolidation of these characteristics, roles and processes in performance
measurement enables companies to perform performance management. In view of the
recognized difficulty in understanding the structuring of a measurement system
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(Okwir et al., 2018; Toni & Tonchia, 2001), there is no universal definition or structuring
of what constitutes performance measurement (Choong, 2013).

In this specific matter, performance measurement and management must be
understood as separate and interrelated concepts (Okwir et al., 2018), in order to
create a more comprehensive and cyclical management process that truly creates the
conditions for improving the efficiency of companies, according to the characteristics of
the business and the sector in which it operates.

2.2 Performance measurement in 3PL providers

A 3PL Provider can be conceptualized as an agent with the ability to perform three
basic activities (Oliveira et al., 2013): inventory control, storage, and transportation
management. In this sense, Oliveira (2008) suggests that the integration of a 3PL
Provider in a company takes place at different levels and on different links in the supply
chain, fundamentally in storage and distribution. In order to achieve success in this
partnership, the 3PL Provider must be strategically integrated into the company,
employing the appropriate tools for performance evaluation and measurement (Luna,
2001), as the strategies must be aligned and well defined (Belmonte & Botter, 2015) in
addition to being verifiable through performance indicators (Neves, 2009).

A performance indicator can be understood as an instrument that assists managers
in the management of their organizations (Sink & Tuttle, 1993). The indicator comprises
the basic unit and the central point of a Performance Measurement System
(Neely et al., 1995), providing awareness of the company’s performance and an
alignment of actions at all hierarchical levels in pursuit of the established goals (Neves,
2009).

This proposition is relevant in the context of logistics. As argued by Bowersox et al.
(2016), ultimately, logistical performance aims to increase shareholder value
generation. According to these authors, performance indicators have three
fundamental roles: monitoring, controlling, and directing logistics operations. Thus, as
Ballou (2006) asserts, the basic premise of logistical performance is to embed order
processing, the accuracy of order documentation, transportation, availability of
products in stock, damaged products, production processing time, and production time
storage.

In turn, Santos et al. (2009) list the following as performance requirements: the
ability to make the product available, consistency in delivery time, physical delivery
without damage to the product, flexibility to meet differentiated product requirements,
speed of delivery and availability of information for follow-up. In the view of Chopra &
Meindl (2016), in order to measure logistical performance, its key factors must be
emphasized: facilities, inventory, transportation, outsourcing, and pricing. Finally,
Bowersox et al. (2016) highlight costs, customer services, quality requirements,
productivity, and asset management.

It is clear that the various authors and studies addressed recommend indicators for
different performance dimensions, which is corroborated by the empirical evidence:
companies that use balanced indicators are more profitable compared to those whose
performance is based exclusively on financial metrics (Rocha et al., 2012).

In this sense, in addition to the performance dimension (cost, term, quality, and so
on), performance indicators can be classified according to their link with the business
stages. Thus, there are input indicators, process indicators, and output — or results —
indicators (Neves, 2009), as shown in Figure 1.
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INPUTS PROCESS OUTPUT

- Activity |_| Activity I_I Activity |_)
- PROCESS RESULTS
INDICATORS INDICATORS
PERFORMANCE
MEASURES

Figure 1. Types of performance indicators. Source: adapted from Neves (2009).

Once an indicator is defined, a number of logistical dimensions must be included,
as well as their relationship with the generic stages of a business process. The study
sought to identify examples of logistical indicators in the literature. It started from the
classic propositions of Ballou (2006), Bowersox et al. (2016) and Chopra & Meindl
(2016), adding the works presented in Table 1 and discussed below. In all, 164 different
indicators were identified.

When grouped according to the key logistical factors of Chopra & Meindl (2016), it
appears that 48 (29%) refer to facilities, 29 (18%) to information, 28 (17%) to
transportation, 22 (13%) to inventory, 20 (12%) to price, and 17 (10%) to contracting
third parties. In a second analysis, the indicators were classified according to their link
with the process step (input, processing, or output). There is a predominance of
indicators related to the process (74%), followed by input (22%) and output (4%)
indicators. It should also be noted that the most recurrent indicator identified —
Deliveries made on time —is considered by Neves (2009) as the most widely measured
indicator in logistical contracts and shows the percentage of deliveries (or collections)
made in the term provided in the contract.

Of the 164 indicators, only 27 showed a recurrence in more than one study, as
highlighted in Table 1.

Table 1. Most recurrent logistics performance indicators in the literature.

Indicator / o
Author A B (o4 D E F G H | J Freq. %o
DeIlverlgs X X X X X X 6 70%
made on time
Perfect order X X X X X 5 50%
Order
fulfillment X X X X X 5 50%
index
Inventory X X X X 4 40%
turnover
Fault index X X X X 4 40%
Use of truqk X X X X 4 40%
load capacity
Use of stc_)rage x x X 3 30%
capacity
Lack of X x X 3 30%
inventory
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Table 1. Continued...

'“:Lct?‘t:rr ' A B ¢ D E F G H | J Freq %
Total;gglstlcal X X X 3 30%
Transcp;(?srttatlon x X X 3 30%

Ordteizrrn Zycle X X X 3 30%
Documentation X X 2 20%

accuracy

Steering 0

accuracy X X ? 20%

Information o

accuracy X X ? 20%
Avallablllt.y of % X 2 20%

information

Inventory

balancing 9
according to X X 2 20%
the ABC curve

Inventory o

coverage X X 2 20%

Obsolete o

inventory X X 2 20%
Cost of non-
conformities in X X 2 20%
Transportation
Inventory and X X 2 20%
storage cost
Return cost as
a percentage
of the cost of X X 2 20%

goods sold

(COGS)

Deliveries

returned in 0

whole orin X X 2 20%

part

Cg:zzlre;te X X 2 20%
Percentage of

immediate X X 2 20%

deliveries

Backorders X X 2 20%
DOth-i::])-eStOCk X X 2 20%

Complaint X X 2 20%

response time

Note: (A) Conceigéo & Quintao (2004), (B) Ballou (2006), (C) Fernandez et al. (2008), (D) Neves (2009), (E)
Aradjo et al. (2015), (F) Belmonte & Botter (2015), (G) Longaray et al. (2015), (H) Bowersox et al. (2016), (1)
Chopra & Meindl (2016), and (J) Vieira et al. (2016). Source: the authors.

Nevertheless, having performance indicators is only the initial step in a
measurement process, as discussed earlier. The simple use of a performance indicator
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does not guarantee the company’s success (Franco-Santos etal., 2012; Neely &
Bourne, 2000), but also the ability of managers and employees to interpret the results
and, based on them, promote change (Franco-Santos et al., 2012).

It is in this specific aspect that this study is inserted. There is evidence that this
process is poorly structured and lacks a structured approach in the logistics sector
(Beaulieu et al., 2018; Zago et al., 2008), which makes performance management
unfeasible. The measurement process is explored here based on the characteristics,
roles and processes defined by Franco-Santos et al. (2007), as previously discussed.

3 Research method

This research consists of a case study — a strategy whose goal is to investigate a
contemporary phenomenon within its real context (Yin, 2010). The case study was
descriptive, as it sought to evaluate and describe the characteristics of the studied
phenomenon (Collis & Hussey, 2005) with a qualitative approach — advocating the
“how” and “why” (Cooper & Schindler, 2016).

The study was carried out at a branch of a multinational 3PL Provider, hereinafter
referred to as Alpha Company. The company has been operating in the Brazilian
market since 1942 and was incorporated, in 2012, by a multinational that operates on
all continents, providing its logistics and cargo transportation services in the air and
road modes, in the B2B (business-to-business) and B2C (business-to-customer)
segments. It should be noted that the study focused on the sectors of operations, as
highlighted in Figure 2.

Alpha Company

Operations . Administrative

Road I Air I B2C I Logistic el I Commercial Fiscal Sector Shipment

Resources

Process Services Sectors

Figure 2. Organizational structure of the subsidiary of Alpha Company.

The data were collected through in-depth interviews, participant observation, and
document collection. The in-depth interview was conducted using a semi-structured
script, as it was desired to form the knowledge from the interviewee’s point of view,
without imposing the interviewer's view (Gray, 2012; Richardson, 2011). Open
questions were used, according to the subject presented in Table 2.

Table 2. Characterization of the interview script.

Number of

Part Questions Description
| — Characterization of Information about the company with regard to
the interviewee and the 03 market positioning, management philosophy,
company size, and characteristics that influence its

performance measurement system.
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Table 2. Continued...

Number of

Part Questions Description
Il — Characterization of Its goal is to survey, in general, what is done
the performance 12 and carry out a self-criticism about the system,
measurement process in through questions about the processes.

the company

With this script, six interviews were conducted with the subjects featured in Table 3.

Table 3. Characterization of the respondents from Alpha Company.

Seniority
Interviewee Title Process
Company Title
Operations  Distribution Check-
A Foreman Out 8 years 1.5 year
Operations Operational
B Foreman Control 9 years 2 years
C OFperat|ons Solution 10 years 2 months
oreman
Operations General — Air
D Foreman Mode 14 years 5 years
E Operatpns B2C 11 years 4 years
Supervisor
Operations
F Supervisor Exports 23 years 20 years

Based on the interviews, documents were collected in the form of spreadsheets
containing indicators and performance reports in order to complement the interviews,
according to the characterization presented in Table 4. Although it is a type of evidence
not mastered by the researcher, documentary sources allow the mitigation of his
subjective influence on the subject and, consequently, on the analysis of the
phenomenon (Cellard, 2010).

Table 4. Characterization of the collected documents.

Code Document Sector Source
D001 Presentation of the ggneral General Alpha Company database
management meeting
D002 Indicator management Operational Control Operations Foreman
D003 Perfect derg\‘/)i?tl indicator General Alpha Company database
D004 Presentation c_>f the board Exports Operations Foreman
meeting
D005 Presentation c_>f the board Air Operations Foreman
meeting
Standard Operating .
D006 Procedure (SOP) Air Alpha Company database
D007 Dashboards — Occurrence Solution Operations Foreman

Indicator Management
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Finally, a participant-type observation was performed (Creswell, 2007), as one of
the researchers was inserted into the real context of the studied phenomenon. These
observations were recorded using photographs and an observation journal. There was
also participation in a “Follow-up Meeting” on the company’s premises in which the
indicators were discussed. This was held on July 21, 2017 and was attended by all
those in charge of all processes, as well as the company’s managers, which allowed
us to understand the process of using the indicators in decision making.

The data analysis technique used in the study was content analysis (Chizzoti, 2011;
Gibbs, 2009). It is a robust method for analyzing data from different sources of
evidence, such as interview transcripts, documents, and observations notes
(Labuschagne, 2003).

Through the triangulation of these different sources (Teixeira & Nascimento, 2011),
the study sought to provide greater validity and reliability to the research results
(Barbosa, 2008), eliminating the possibility of typical biases of qualitative studies
(Creswell, 2007). The results obtained from the content analysis and the triangulation
of the research data are presented below.

4 Results and discussions

The presentation and discussion of the research findings were divided into three
parts: (i) a characterization of Alpha Company’s indicators; (ii) a description of Alpha
Company’s performance measurement process; and (ii) a summary of Alpha
Company’s performance measurement.

4.1 Analysis of Alpha Company’s PMS characteristics

The analyzed company has 31 performance indicators that are related to processes
and services, as shown in Table 5.

Table 5. Alpha Company’s operational indicators.

No. Indicator Unit Goal Process / Service
1 Effectiveness % 97.00% B2C
2 Perfect Delivery NSL (road) % 90.00% ~ Distrioution chiock-out
3 Perfect Delivery NSL (air) % 94.00% ~ Distrioution check-out
4 Scan compliance VAN % 96.00% ~ Distrioution check-out
5 Scan compliance SIP / HIP % 96% / 65% Check-in — Air
6 Scan °°m£'(')a|§‘°e SOP/ % 96% / 65% Export — Air
Operational Control —
7 POD Scan X Goal % 90.00% Air / B2C
Operational Control —
8 Requests Hours 4 Road / Air
) Operational Control —
9 Claims Hours 16 Road / Air
Operational Control —
10 CTCs open (7 days) % 10% Road / Air
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Table 5. Continued...

No. Indicator Unit Goal Process / Service
CTRCs usually open (of Operational Control —
" merchandise) RS No goal Road / Air
Special Revenues — o o Operational Control —
12 Released (cumulative) o 85.00% Road / Air
o - Distribution check-out
0, 0,
13 Productivity / Efficiency % 94.00% — Road / Air
14 Air Export Freight % 30.00% Export — Air
15 Road Export Freight % 20.00% Export — Road
16 Cost per volume (air) R$ R$5.00 Export — Air
17 Cost per volume (road) R$ R$1.92 Export — Road
18 Average cost per kg R$ R$1.70 Export — Air
19 Average cost per km R$ R$3.76 Export — Road
. o Distribution check-out
20 General delivery inefficiency % 6.00% — Air/ Road
Delivery inefficiency — o o Distribution check-out
21 Company Responsibility % 5.00% — Air / Road
22 Scheduling Lost — General % 2.00% Operat'oé‘g;gon"o' -
Scheduling Lost — Company o Operational Control —
23 Responsibility % ZERO Road
% Electronic Bill of Lading Operational Control —
24 scanned % 88.96% Air / Road / B2C
Scan time — CAP (up to 2 o o Operational Control —
25 days after delivery) % 90.00% Air / Road / B2C
Scan time — ITN (up to 7 o o Operational Control —
26 days after delivery) % 80% Air / Road / B2C
Time to resolve pending Operational Control —
27 issues days 3 Road
Occurrences (failure and o o Solution — Air / Road /
28 fault) g 0.19% B2C
29 Indemnified / Invoicing R$ 0.25 Solution —Aerial / Road
/B2C
Indemnified / quantity of o o Solution — Aerial /
30 handling volumes o 0.01% Road / B2C
. Solution — Aerial /
0, 0,
31 Balance sheet (inventory) % 98% Road / B2C

Among the services analyzed — related to the operation sector shown in Figure 2
(check-in, distribution check-out, exports, operational control, additional services,
solutions, and fleet) — only the additional services do not have performance indicators
in the company. When classified according to the functional areas of a logistical
operation — following Chopra & Meindl (2016) — 48% of the indicators are related to
facilities, 23% to contracting third parties, 19% to transportation, 6% to information, and
3% (only one) to the inventory. When indicators are classified according to their link
with the process step (input, process, output), it is observed that 28 of the 31 indicators
are related to the process, which was expected, as this present work aims to analyze
logistic performance indicators related to operations management.

In this sense, in comparison with the main indicators raised in the literature, there
is correspondence in the importance of the indicators related to the facilities.
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Furthermore, the role of measuring performance is highlighted, as proposed by Franco-
Santos et al. (2007).

It was found that the Standard Operating Procedure (SOP) for the airline industry
(Document D006) does not explain how to use the performance indicators, but rather
merely mentions them, as shown in Figure 3. It is also noteworthy, according to
observations and the presentation of the air sector steering meeting (Document D005),
that not all indicators are in the SOP.

8. Required Resources

- Vehicle;

- Trained Personnel;

- Computer System (NetTerm and Solis);

- Packaging material (sacks (raffia and canvas), pallet boxes, stretch -
wrap, edge protectors, straps, locks, pallets, etc.)

- Cell phone/radio

9. Indicators
- Air PPE

- Air Freight
- Air EP

Figure 3. Section of the aerial SOP that mentions the indicators. Source: Document DO06.

The interviewees were unanimous regarding the importance of the indicators for the
management of operations, as shown in Table 6.

Table 6. Importance of indicators for the management of operations.

Operations Foreman (A) Operations Foreman (B) Operations Foreman (C)

Yes, they are very Yes, all indicators are
important [...]. Each sector important because they
has this perfect delivery measure the quality of the

Actually, these indicators work like
a thermometer. Through them, we
assess whether or not we are

indicator because it service level and guide the : -
. : . doing well during the month and
measures the quality of our operation towards achieving .
; which way we should go.
service [...]. the goals.
Operations Foreman (D) Operations Supervisor (E) Operations Supervisor (F)

Itis important to measure o .o p

our performance every day important because of that
[...], in the decision-making

process, in our operations They show us day by day, in

) . . detail, where we have a
planning, to find out if the
- problem and where we can
resources are being used

properly [...]. improve.

They are important because they
allow the company hired to provide
the service to monitor its
performance and identify where it
can continuously improve.

In the perception of two out of those in charge of operations (participants A and B),
this importance is reflected in the quality of the service provided to customers. In turn,
in the view of Supervisors E and F, it manifests itself in continuous improvement.

Table 7 shows how the use of indicators assists in the management of Alpha
Company’s operation.
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Table 7. Use of indicators in the management of Alpha Company’s operations.

Operations Foreman (A) Operations Foreman (B) Operations Foreman (C)

The work we perform here Through them, we follow the

is all based on indicators goals and performance and [...] Each indicator works like a
in order to achieve these, identify where we should thermometer, so when any of my
oals... all the decisions employ more resources and indicators are underperforming, |
?hat a'r'é made [...] aim at effort and what are the critical  can create action plans to
o issues that deserve more achieve the results.
achieving these results. S .
attention in operations.
Operations Foreman (D) Operations Supervisor (E) Operations Supervisor (F)

Well, they essentially measure
customer satisfaction and my
performance in providing the
service. That is, they allow me to
provide good customer service
and monitor my team’s day-by-
day performance.

The indicators assist in

guiding our daily Through the daily monitoring,
operations. They guide our we identify where we are failing,
decision making, assisting either in delivery or in the

the team in the use of warehouse operation.
resources.

It can be observed that the indicators are well inserted into the routine of the
employees, its main role being to identify performance gaps. Nevertheless, not all
employees understand the benefit of the indicators, as can be seen in the interview
with Operations Foreman A, regarding the Productivity indicator (the respondent
mentions that he does not know how to specifically explain the benefits of the indicator).
This misunderstanding may be due to the lack of a manual of indicators or specific
training on the use of indicators, which comprises an opportunity for improvement.
Despite this, there is evidence of the use of indicators to manage the strategy, as
proposed by Franco-Santos et al. (2007), at the level of operational routines. It was not
possible to observe, however, if this is reflected in the most strategic levels of the
company.

4.2 Alpha Company’s performance measurement process

In this section, the results are addressed in light of the proposal by Franco-
Santos et al. (2007) on the processes component of a PMS, as follows: of (i) defining
and selecting indicators; (ii) collecting and processing the data; (ii) managing the
information; (iv) evaluating and rewarding; and (v) reviewing the system. As regards
the process of selection and definition of indicators, according to the document
Management of Indicators (D002), the definition structure presents only the indicator,
its measurement unit, and its goals. There are no fundamental items such as the
formula for the indicator, person in charge of the indicator, etc., constituting a new
opportunity for improvement.

For a measurement system, the formalization of processes is a key component
(Toni & Tonchia, 2001), in addition to allowing the institutionalization of the company’s
knowledge (Flapper et al., 2006). Thus, it would be interesting to formalize a manual of
performance indicators, recommending the use of the model proposed by Neely et al.
(1997), as it provides consistent subsidies for the correct use of a performance
indicator.

All indicators, according to the interviews, are collected and processed via the
system by those in charge of the processes. Thus, it is observed that the second
process of performance measurement — data collection and processing — is automated.
Operations Foreman D added that newsletters are sent (via email) with the result of the
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perfect delivery indicator of the most important customers, either due to the
representativeness of invoicing or to the volume of deliveries.

In relation to information management, the indicators are presented on a weekly
basis to the operations team at the Steering Meeting and to management at the
meeting of indicators. During the observation of the participants, it was found that
employees had difficulties in presenting (how to measure and disseminate results) and
in analyzing the indicators, which was always questioned by the branch manager. The
information is also disseminated through sight management panels, as shown in Figure 4.

Figure 4. Example of a dashboard exposed in the “Solutions” sector room.

It should be noted that the indicators are also presented to employees at the
operational level and that each of these dashboards contains information and
methodologies that are appropriate to their target audiences. In the first case, the target
audience operates at the managerial level, including supervisors and managers. In the
second, the target audience operates at an operational level. Thus, the way results are
presented must meet this audience, which has less demand for managerial information.

This is considered a good practice, as the dissemination of information on results
influences the behavior of employees, motivating the work team (Lampreia & Major,
2017). The use of indicators to communicate the results, as proposed by Franco-
Santos et al. (2007), is also noteworthy. Nevertheless, it was not verified whether, and
how, this is done for the external public, the process being restricted to internal
stakeholders.

Another relevant point is the establishment of a measurement culture that supports
management and avoids the feeling of punitive control (Sink & Tuttle, 1993). This
appears to be exactly what happens in the company, according to the Operations
Foreman A, for whom there is no history of punishment:

There is no history of punishment. At least, | am not aware of any punishment for
[somebody] who failed to achieve goals. As we follow-up the indicators weekly,
we already have an assessment of what is going good and what is going bad, so
no one is caught off guard at the end of each month [...].
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This is true not only for company employees, but for the 3PL Provider as a whole.
The contracts provide for liens and bonuses, as mentioned by the Operations
Supervisor:

The contract lists both fines and bonuses [...]. We lose in terms of invoicing if we
fail to reach an indicator, but we also get an additional percentage from the
contract if we do reach the indicator established.

Thus, in relation to the fourth process — evaluation and award — it can be said that
the only evaluation guideline is the indicator’s target itself. This is insufficient, as it does
not indicate what can be done with good or bad performance, but rather only the
parameter to identify it. It was also found that employees do not receive bonuses for
meeting these goals, although contracts provide for the payment of bonuses to the
company in the event of reaching performance targets. According to Armstrong &
Brown (2009), the practice of evaluation and awards is a little-known point, despite
being critical for several companies that have a reward system. This is also highlighted
by Safari (2016), for whom the payment of rewards linked to the measurement system
is essential. Additionally, the fact that there is no evaluation connected to an award
system reduces the likelihood of positively influencing employee behavior, as proposed
by Franco-Santos et al. (2007).

The most relevant point relating to the evaluation of results concerns the
comparison of the planned goals with the performance for each indicator. Figure 5
presents the analysis of results for the Perfect Delivery indicator (document D005).

T - 241 96.51%
A 534 27 94.94% . ,
3809 317 91.68% / 94.80% d

4
11255 585 94.80% |

102.00%

100.00%
100.00%

100.00%

98.81%
97.84%
97.29%

98.00%

96.03%
95.88%

100.00% 4 100.00%
80%

97.98%
95.67%
95.05%

94.96%

96.00%

97.25%
94,

July

95.89%,

94.00%
June

94.97%
95.09%
94.70%
94.46%
94.20%
94.18%

92.00%

90.00%

Target

07/12/17 | 93.58%
07/13/17 | 96.45%

07/01/17
07/02/17
07/03/17
07/04/17
07/05/17
07/06/17
07/07/17
07/08/17
07/09/17
07/10/17
07/11/17

Figure 5. Analysis of results for the Perfect Delivery indicator. Source: document DO05.

As can be seen, the graph presents the target (represented by the blue line, with a
90% rate of perfect deliveries), as well as the daily performance of the current month
(July, orange curve) and the previous month (June, gray line), for the purpose of
comparing results for similar days and weeks in subsequent months. One can see that
the performance of the Perfect Deliveries indicator for the current month (July), in the
period under analysis — day 1 to day 13 — not only exceeds the daily goal established,
but is also higher than the previous month when the target had also been achieved.

This suggests that the continuous monitoring of indicators facilitates the
achievement of goals by providing managers and employees with the ability to take
measures to reverse deviations. This is exemplified in the statement given by
Operations Foreman B: “They [indicators] allow us to keep track of the goals achieving
and direct more energy to the critical points of the operation.”
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According to the participant observation, although the goals have been consistently
achieved, there is an analysis of the reasons that led to Non-Perfect Deliveries, with
the aim of identifying sensitive points to management and for which action plans for
improvement are prepared.

Figure 6 presents another example of analysis, now for the productivity/efficiency
indicator.

Productivity Volume Production Effici Alpha C y Efficiency
10.7 249.9 94.1% 98.1%

Customer’s Fault Company’s Fault

164 76
Responsibility for Return Top 5 Returns
25 23
21
20
Company’s, 15 15
Fault - 11

10
5 I

68% 0

Customer’s Team A Team B Team C Team D Team E

Fault

Figure 6. Analysis of results for the Productivity/Efficiency indicator of Alpha Company at the
Fortaleza branch. Source: document D005.

In this analysis, it should be noted that there is a verification of the responsibilities
for returns so that action plans and performance can be carried out, even if the indicator
shows a result higher than its target (namely, 94%, as shown in Table 5).

A monthly consolidation of the indicators is also carried out, in which it is possible
to verify the company’s performance across Brazil when compared with the branch
investigated in the case study, as shown in Figure 7.

PERFECT DELIVERY NON-PERFECT DELIVERY
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313%,
|4m

[ Due Shipping
W Non-perfect delivery

Unloading Delay
B customer Occurrence until Road PPE
W Occurrence Committed until Road PPE.
W Due at Road Warehouse
Wl Air Retrieval Delay
M Air Distribution Delay

W Perfect delivery

BRAZIL

W Non-perfect delivery

PERFECT DELIVERY NON-PERFECT DELIVERY

055 0.66%

7.73% W Due Shipping

I Non-perfect delivery

Unloading Delay
W Customer Occurrence until Road PPE
M Occurrence Committed until Road PPE
W Due at Road Warehouse
W Air Retrieval Delay
W Air Distribution Delay

W perfect delivery
B Non-perfect delivery
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Figure 7. Report of the perfect delivery indicator. Source: Alpha Company database, document
DO003.

Itis observed that both the Perfect Delivery indicator and the causes of the branch’s
Non-Perfect Delivery are compared with the company’s national performance.
Nevertheless, these comparisons can also occur for other performance criteria. Table
8 presents a “planned vs. accomplished” comparison for some of the main indicators
to which this study had access.
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Table 8. Results of indicators provided by Alpha Company.

No. Indicator Unit Goal Result Status
1 Effectiveness % 97.00% 98.67% Positive
Perfect Delivery,
2 Logistic Service Level % 90.00% 94.80% Positive
(road)
Perfect Delivery,
3 Logistic Service Level % 94.00% 94.94% Positive
(air)
Scan compliance VAN % 96.00% 97.90% Positive
5  poancompliance SIP/ o, 96% /65%  97.7%/98.4%  Positive
Scan compliance SOP o o o 98.61% / "
6 / HOP % 96% / 65% 91.90% Positive
7 POD Scan X Goal % 90.00% 79.81% Negative
8 Requests Hours 4 7 Negative
9 Claims Hours 16 23 Negative
10~ 9Open CTRCs (+7 % 10% 8% Positive
days)
General open CTRCs
11 (Total Merchandise) R$ No goal 3,326,791.19 -
13 Productivity / Efficiency % 94.00% 98.1% Positive
14 Air Export Freight % 30.00% 24.33% Negative
17  Cost per volume (road) R$ R$1.92 4.03 Negative
19 Average cost per km R$ R$3.76 2.06 Positive
o o
24 o Electronic Bill of % 88.96% 89% Positive

Lading scanned

Scan time - CAP (up to

25 2 days after delivery)

% 90.00% 92% Negative

Among the 17 indicators listed, only one does not have an established target
(indicator 11). Of the others, ten presented positive performance, in accordance with
the planned targets. Considering that the analysis of the results is carried out
systematically, using a standardized and indicator-based presentation, whose results
are performing above the expected goals, there is a hypothesis of a positive
relationship between the performance measurement process and the aggregate result
of the studied company. An important step, however, is to formalize this evaluation
procedure in the indicators manual, as well as connecting the results to the awards, as
suggested in the literature.

Regarding the systematic review of the PMS, the fifth and last process proposed by
Franco-Santos et al. (2007), it appears that the goals are reviewed annually, at a time
close to the closing of the fiscal year by the company’s headquarters. For the case of
the B2C service, according to the Operations Supervisor E, this is done according to
the start / renewal of contracts:

The customer always reviews the goals at the end of a contract. So, if a 3- or 4-
year service contract is established with a set of goals, at the end of this contract,
the board meets and reviews the goals and indicators in order to align with the
changes proposed by the customer.

Gestéo & Produgéo, 28(4), e5604, 2021 17/24



Analysis of the performance measurement process...

Thus, in relation to the review of the system, it appears that the company does not
have an established process for reviewing its indicators, but rather the targets of these
indicators. Furthermore, the systematic review process must advocate the assessment
of the system’s consistency. It should be assessed whether the information contained
in the measurement system is adding to the company’s management, which was not
verified.

There was no analysis of the indicators (if they still reflect the organization’s goals),
which can lead to obsolescence of the measurement system. In other words, there was
no fundamental requirement, which is the ability to update the system, as noted by
Vitaleet al. (1994).

Finally, the fact that there is no review indicates the poor capacity of the system to
provide learning and improvement, as proposed by Franco-Santos et al. (2007). This
appears contradictory, as there are meetings to assess and discuss the results. What
is being questioned is, in fact, the extent to which the discussions are guided on
indicators that reflect the company’s objectives and whether such indicators could be
institutionalized in performance improvement cycles. When reviewing only the targets
of the indicators, the PMS’s ability to provide learning and improvement is greatly
inhibited.

4.3 Summary of the case study

Table 9 presents a summary of the case study, showing the characteristics, roles
and processes identified at Alpha Company according to Franco-Santos et al. (2007).

Table 9. Use of indicators in the operations management of Alpha Company.

Item Analysis Summary

Characteristics

(i) Having performance
indicators

(ii) Having an established Identified. The company has its own system, which automatically
support infrastructure extracts indicators.

Roles
(i) Measuring
performance

Identified. The company has 31 indicators.

Identified. Indicators are the basis for managing operations.

Partially identified. There is evidence of indicators being used at the
(ii) Managing the strategy operation level. It was not possible to verify whether, and how, it
contributes to the achievement of the company’s strategic vision.

(iif) Communicating Partially identified. No external communication (to customers) was
results found.

Partially identified. No guidelines were found for a system of
(iv) Influencing behavior rewards / compensation that creates a challenging environment and
increases productivity.

(v) Provide learning and  Partially identified. No planning was found to manage the knowledge

improvement generated or to institutionalize it for the company.

Processes

(i) Defining and selecting Partially identified. There is no manual of indicators with key

indicators information for use.

(ii) Collecting and Partially identified. Although the indicators are extracted

processing data automatically, there is no manual of indicators with key information
for use.
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Table 9. Continued...

Item Analysis Summary

(iii) Managing information Identified. The results are disseminated to the different levels of
performance in different forms of presentation, adapted to each
target audience.

(iv) Evaluating and Partially identified. The company only gives the target of the

rewarding indicators, but not what should be done when good or bad
performance is verified.

(v) Reviewing the system Not identified. The company does not review the indicators (only its
targets), nor does it review the measurement system itself.

It is observed that the use of indicators is part of the routine of the Alpha Company.
Nevertheless, the process of use is not clear or structured. Indicators may be used
according to the experience and the individual knowledge of each user, which can
generate deviations in their interpretation. This is already highlighted by the literature
as a barrier to obtaining good results in a performance measurement system
(Flapper et al., 2006).

Furthermore, the existence of indicators may cause undesirable and unintended
consequences (Franco-Santos & Otley, 2018) that were or were not planned, which
invariably influences the behavior of employees. Consideration should be given to how
the system can be used to manage relationships and how to reward people
appropriately. Without this role, employees may focus on producing a good indicator
(means), instead of generating value for the company (end) (Sink & Tuttle, 1993), which
appears to be taking place in the company, according to the interviews carried out.

Finally, the poor capacity to update the system stands out, as the systematic review
process is virtually non-existent, being restricted to the review of goals, which does not
support learning and continuous improvement.

5 Conclusion

This article aimed to assess the performance measurement process in operations
management in 3PL Providers. For doing so, a case study was carried out in a
multinational 3PL Provider with a branch in Fortaleza, in the state of Ceard, Brazil. Six
in-depth interviews were conducted and triangulated with secondary data from seven
types of documents as well as participant observations.

Regarding the first specific objective of the study, the indicators used by the
company were characterized. From the perception of the interviewees, it was possible
to evaluate the importance of using performance indicators, as well as their insertion in
the company’s operational routine. Based on this analysis, it was concluded that the
company has a well-balanced set of indicators that is consistent with the indicators in
the sector-specific literature.

In spite of such importance, it was also found that not all of the employees were
aware of the meanings and the correct way to measure performance indicators, which
was evidenced both in the interviews and in the observations. This weakness can affect
the company’s performance, as the correct use of indicators helps to direct operations
towards the achievement of strategic objectives.

After characterizing indicators, the performance measurement process was
described, according to the second specific objective. The findings show that the
company does not satisfactorily perform all measurement processes considered in the
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reviewed literature. In this regard, there was no evidence of any structure in the
company supporting the selection and definition of indicators, as well as their use.
Moreover, there was no systematic review process, which weakens the PMS by failing
to prevent it from becoming obsolete.

The study was able to analyze how the performance measurement and
management process occurs in 3PL Providers, answering its research question and
reaching its main objective. Thus, considering the interviews that pointed to the
insertion of the indicators in the company’s routine, the documents provided and
analyzed, the participation in a follow-up meeting, and the several indicators performing
above target, it was concluded that the PMS and its indicators assist in the
management of the 3PL Provider's operations studied and contribute to the
achievement of organizational goals. Nevertheless, a measurement system that has
not been properly structured may generate misinterpretation and management failures,
as it is highly centered on the individual experience of employees, as opposed to a
formal and structured process, which can be substantially improved with the
formalization of a manual of indicators.

The findings also show that not all employees understand or know how to obtain
improvements from the information provided by the PMS indicators. Thus, it would be
appropriate to adopt a model for defining the indicators based on Neely et al. (1997)
and hold a workshop with employees to discuss them, which could contribute to
allowing greater gains for the company and its customers. This can be addressed in
future research, through more interventionist approach, such as Action Research.

Also, in this context, a thorough investigation of the main variables measured, the
way they are handled for the construction of indicators and the relationship between
these indicators and organizational goals could bring important insights both to the
performance management literature and managerial practice. In this sense, it should
be noted that such an approach would allow analyzing — and, perhaps, testing — the
possible causal relationship between the system of indicators and the results obtained
by the organization, a limitation that the scope of this study did not address.

Finally, evidence shows an incipient structuring for performance evaluation, which
is in line with the specific literature of the logistics sector (Beaulieu et al., 2018;
Zago et al., 2008, p. 191). Such conclusions are not only of interest to the company
studied. In fact, they also contribute to other companies in the identification of gaps in
their performance measurement processes and systems. In addition, they provide
guidelines for future research on subjects such as the systematization of the
performance measurement process, the preparation and dissemination of indicator
manuals for 3PL Providers, and an investigation of causal relationships between PMS
and organizational goals.

The research findings presented here are not generalizable, which is a limitation
inherent of any single-case study: they are not aimed at statistical generalizations or
extrapolating results, as is the case in quantitative research. Case studies provide in-
depth knowledge of a particular phenomenon in order to understand it's the subjective
aspects, as achieved with the study carried out.
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