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ABSTRACT

This article aimed to analyze the relationship between the use of Performance Measurement
Systems (PMSs), Risk Management (RM) practices, and Accountability in the Brazilian public
sector, specifically within the scope of the Federal Government. To achieve the proposed objective,
a descriptive and quantitative approach was adopted through a survey conducted with 166 federal
public institutions in 2024. The Partial Least Squares Structural Equation Modeling (PLS-SEM)
technique and the Importance-Performance Map Analysis (IPMA) were applied using the
SmartPLS4® software. The results indicated positive and significant relationships among the latent
variables, with four of the five hypotheses confirmed. The study shows that the use of PMS for
attention focusing positively influences RM, which, in turn, acts as a mediating mechanism in the
relationship between PMS and Accountability. The IPMA analysis highlighted the identification
of investment opportunities (Risk 03) and the focus on critical success factors (Atten 01) as key
areas for public managers to enhance Accountability. The theoretical contribution of the study
advances by specifying the organizational mechanism, namely the mediation of RM, through
which the uses of PMS, in a complex normative environment, structure formal control practices
that translate into Accountability. As practical implications, the study reinforces that public sector
managers should strengthen risk identification practices and concentrate on critical success factors,
as these actions may contribute to improving governance and management indicators.
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1 INTRODUCTION

To meet diverse expectations, the public sector seeks to reduce the occurrence of
irregularities, regulatory noncompliance, and mismanagement of public services. Achieving this
objective requires sophisticated tools and strategies capable of fostering responsible administrative
behavior (Rasid et al., 2019; Siddiquee, 2006). In this context, managers must use performance data
to demonstrate that the resources allocated to their programs have been used efficiently, employing
performance measurement as a tool to assess accountability (Newcomer, 1999).

Performance management plays an important role in this process because it improves the
effectiveness of public services and, consequently, has a positive impact on outcomes for service
users (Andrews, 2014). However, there are risks that may interfere with an organization’s efforts to
achieve its objectives (Rasid et al., 2019; Sobel & Reding, 2004). Therefore, Risk Management
(RM) becomes relevant because it aims to improve decision making under conditions of uncertainty
in order to maximize benefits and minimize costs for society (Hinna et al., 2018).

With the publication of Joint Normative Instruction MP/CGU No. 01/2016, governance was
established within the Federal Executive Branch through the mandatory adoption of several
mechanisms, including RM and Accountability. As a result, beginning in 2017, the Federal Court
of Accounts (TCU) started conducting governance assessments directed at these institutions,
incorporating them into the annual accountability reporting process. In this context, new challenges
were imposed on public sector managers, who must develop the capacity to identify and manage
risks and opportunities in order to ensure accountability (Queensland Treasury, 2020).

However, there is still limited knowledge regarding what organizations can gain from RM
and its interaction with Performance Measurement Systems (PMSs) (Braumann et al., 2024; Hiebl,
2024). Research on this topic in the public sector remains scarce (Bracci et al., 2022; Palermo, 2014;
Woods, 2009) and is predominantly concentrated on experiences from developed countries (Efriani,
2022), leaving the integrated investigation of these three factors in complex institutional contexts
such as Brazil largely unexplored.

The absence of studies focusing on organizations in developing countries, such as Brazil,
may lead to a limited understanding of how these practices operate in such contexts. In light of this,
the research problem guiding this study is the following: how do the uses of PMSs (monitoring and
attention focusing) relate to RM practices and Accountability in the Brazilian federal public sector?
Accordingly, this study seeks to address this gap by using the Brazilian public sector as the empirical
setting of investigation.

Therefore, the objective of this study is to analyze the relationship between the use of PMS,
RM practices, and Accountability in the Brazilian public sector. Although the literature indicates
associations between performance measurement and accountability (Tran & Nguyen, 2020) and
discusses risk management in isolation (Woods, 2009), the organizational mechanism through
which these elements interact in fragmented governance contexts remains unclear. Specifically, it
has not been empirically demonstrated how the uses of PMS, within a complex normative
environment such as that of the Brazilian Federal Government, structure formal risk practices and
how these practices, in turn, translate into effective accountability mechanisms.

Addressing this explanatory gap, by moving beyond simple correlations to test a model of
mediated relationships, constitutes the central contribution of this study. This research contributes
to theory by investigating the drivers of RM practices, the interactions between these practices and
Accountability, and how both relate to Performance Measurement System. It also responds to calls
from scholars for further studies on risk management in the public sector (Palermo, 2014; Woods,
2009) and on the factors that influence its success (Rana et al., 2019).

From an empirical perspective, the findings of this study may provide useful insights for
public managers regarding where to focus their efforts in order to improve their institution’s ranking
in the Public Sector Governance and Management Index (IGG). Improving IGG rankings may also
contribute to the achievement of the Sustainable Development Goals (SDGs), particularly in efforts
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to develop effective, accountable, and transparent institutions.

2 THEORETICAL BACKGROUND
2.1 Performance Measurement Systems

A prerequisite for improving the performance of any organization is the ability to measure
that performance in a consistent and reliable manner (Goshu & Kitaw, 2017). This measurement
relies primarily on performance metrics, which are essential tools for quantifying the efficiency and
effectiveness of the actions undertaken. When these metrics are integrated and used systematically,
they constitute what is known as a PMS (Neely et al., 1995).

Previous studies have identified different types of use for PMSs. Robert Simons (1990)
proposed diagnostic and interactive uses. Stephen C. Hansen and Wim A. Van der Stede (2004)
identified operational planning, performance evaluation, communication of objectives, and strategy
formation as primary uses. Monica Franco-Santos et al. (2007) grouped uses into the following
categories: performance measurement; strategic management; internal and external communication;
benchmarking and regulatory compliance; influencing behavior; and learning and improvement.

Anne Henri (2006) defined four types of use: monitoring, attention focusing, strategic
decision making, and legitimization. Among these classifications, the monitoring and attention
focusing uses proposed by Henri (2006) have been empirically tested and shown to be relevant for
performance measurement and decision making in the public sector (Rasid et al., 2019). These uses
also encompass comprehensive diagnostic functions, providing information and supporting the
coordination of resources (Koufteros et al., 2014).

2.1.1 Performance Measurement Systems in the Context of the Brazilian Federal Government

Within Brazilian federal organizations, PMSs operate in a complex and multifaceted
environment. The operational architecture encompasses instruments ranging from the Sistema
Integrado de Administracao Financeira (SIAFT) and the recent Programa de Gestao de Desempenho
(PGD) to the indicators established in the Plano Plurianual (PPA) and management contracts. This
institutional plurality was further reinforced by the Tribunal de Contas da Unido (TCU), which,
beginning in 2014, required the Indice de Governanga e Gestio Publicas (IGG) as a self-assessment
instrument.

This institutional plurality is not merely contextual but constitutes a structural condition. It
compels managers to integrate, prioritize, and assign meaning to multiple and often contradictory
informational flows (Choong, 2014), thereby transforming the management of performance
information into a critical organizational capability. The scenario was further redefined by the Joint
Normative Instruction MP/CGU No. 01/2016, which established the governance policy as a
normative framework. This regulation explicitly mandates the connection between performance
measurement, risk management, and accountability.

Within this context, the role of the Tribunal de Contas da Unido (TCU) and the logic of
contemporary public governance function as mechanisms of behavioral induction. The use of PMS
for monitoring and attention focusing (Henri, 2006) ceases to be a discretionary managerial choice
and becomes an institutionally induced and auditable practice, materializing the concept of audit-
induced accountability (Almquist et al., 2013). It is at this intersection between management control
theories and the concrete institutional context, characterized by such inductive mechanisms, that the
present investigation positions itself to analyze the implications of this normative governance for
management practices.

2.1.2 Uses of Performance Measurement Systems

The use of performance measurement for monitoring is based on a feedback system in which
targets are defined in advance, results are measured and compared, and adjustments are made as
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necessary (Henri, 2006). This monitoring is essential because performance measures can provide
early signals to the RM department regarding potential deviations that may compromise the
achievement of targets, thereby facilitating the identification and mitigation of risks (Arena &
Arnaboldi, 2014).

The attention-focusing use, in turn, involves the communication, through performance
measures, of top managers’ perspectives regarding the organization, its critical success factors, and
its main uncertainties (Henri, 2006). This approach guides organizational members on strategic
issues and promotes integration (Koufteros et al., 2014), while also establishing boundaries and
constraints on employee behavior (Burney & Widener, 2007).

By prioritizing critical success factors, top management fosters integration among
organizational units, ensuring the maintenance of high performance standards (Koufteros et al.,
2014). In this sense, established performance indicators guide the management team in controlling
essential aspects, providing measurable criteria to assess the effectiveness of RM in achieving
organizational objectives (Loosemore et al., 2005).

2.2 Risk Management Practices

There is a broad body of literature addressing the definition of the concept of risk. Risk is
defined as an uncertain future event that may interfere with an organization’s efforts to achieve its
objectives (Sobel & Reding, 2004). Hill (2006) defines it as the probability that an event, whether
favorable or unfavorable, will occur in the future. Risk carries this characteristic of uncertainty in
any organizational environment. However, when it is structured through identification, analysis,
evaluation, and treatment, it becomes manageable (Power, 2007).

RM (RM) provides several benefits, including increased organizational efficiency and
effectiveness in operations (Hopkin, 2018), improved capacity to achieve organizational objectives
(Ramos et al., 2021), and enhanced performance and quality of public services delivered (Mahama
et al., 2020; Soin & Collier, 2013). Despite these advantages, in the specific case of the Brazilian
public sector, the development of RM practices has been largely driven by pressure exerted by
oversight bodies. This pressure, particularly in recent years, has played a significant role in the
dissemination and adoption of such practices within public organizations (Souza et al., 2020).

One activity that composes RM practices is risk identification, which focuses on recognizing
risk sources and their causes, as well as potential future consequences (ABNT, 2018). The standard
indicates that the objective is to generate a comprehensive list of risks that may distort the
achievement of organizational objectives. This process is fundamental to ensure that all risks are
included in subsequent analyses. From a holistic perspective, risks are identified at all organizational
levels, encompassing the strategic level, daily operational activities, and special projects (Purdy,
2010).

Another important activity that integrates RM practices is risk assessment. This practice
evaluates the probability of risk occurrence and the severity of its consequences and effects
(Loosemore et al., 2005). Probability and impact are combined to determine the inherent level of
risk and to assess whether a given risk is acceptable, tolerable, or unacceptable. The organization’s
level of risk is compared with established risk criteria, and this comparison leads to decisions
regarding risk treatment (ABNT, 2018).

Risk monitoring is another practice focused on overseeing and analyzing the risk
management process as a whole. This activity involves continuous observation of any variations,
from targets to regular verification and surveillance (ABNT, 2018). The progress of the risk
management process and its expected effects must be monitored, and the results should be regularly
communicated to other managers within the organization. Through reports, awareness of existing
risks is maintained, forming the organization’s risk documentation (Tworek, 2018).

The public sector views RM as a mechanism of good governance aimed at achieving
organizational objectives (Woods, 2009), and this characteristic was incorporated into the content
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of Joint Normative Instruction MP/CGU No. 01/2016. In the Brazilian context, this perception is
formalized and induced by this regulation, which makes RM a mandatory component of federal
public governance, aligning it with international conceptions. Consequently, public sector managers
must develop the capacity to identify and manage risks and opportunities in order to ensure
accountability (Queensland Treasury, 2020).

2.3 Accountability

Several meanings are associated with accountability, which may be understood as: (a) the
delegation of power from stakeholders (principals) to managers (agents) (Broadbent et al., 1996);
(b) the obligation to provide explanations for certain actions taken by those who are required to
justify them (Parker & Gould, 1999); (c) the idea of reporting and or responsibility for one’s actions
(Medeiros et al., 2013); and (d) control, transparency, obligation, responsibility, and the duty of
those holding public office to render accounts in accordance with legal parameters (Silva, 2018).

Accountability serves as a guideline for administrative decision making and service delivery
(Wang, 2002; Wulaningrum et al., 2020). It consolidates and evaluates expectations regarding the
performance of public authorities and the ways in which agencies and employees address both
internal and external expectations (Romzek & Dubnick, 2001). It also focuses on assigning
responsibility for service performance, employing different approaches, mechanisms, and practices
to ensure the desired outcomes (Paul, 1992).

Given the diversity of meanings and applications attributed to accountability in the literature,
measuring this concept can be challenging. In this context, Brody (2001) made an important
contribution by establishing a logical relationship between accountability and commitment to
operational standards, offering a practical and applicable model. She identified four fundamental
components for nonprofit organizations: (a) fiscal responsibility and fraud mitigation; (b) good
governance; (c) adherence to mission and donor guidelines; and (d) demonstration of program
effectiveness (Geer et al., 2008).

In the public sector, accountability mechanisms are considered within the broader context of
governance (Almgquist et al., 2013), including organizational structures and management tools. This
characteristic was also incorporated into the content of Joint Normative Instruction MP/CGU No.
01/2016. In Brazil, this incorporation materialized through the mandatory establishment of
structures such as governance committees, risk management units, and accountability channels,
which together form the institutional framework audited by the Federal Court of Accounts (TCU)
through the Governance and Management Index (IGG). Therefore, to ensure their effectiveness,
managers must be able to operate these mechanisms in an integrated manner, thereby reducing the
risk of failure in public service delivery (Tarek Rana & Rana, 2021).

2.4 Development of the Research Hypotheses

Initially, PMSs are expected to be positively related to RM, although empirical studies have
so far produced inconclusive results. Beasley et al. (2005) indicated that Balanced Scorecards
measure an organization’s progress, functioning as PMSs, while Enterprise RM helps leaders reflect
on factors that may affect the achievement of their objectives. However, Calandro and Lane (2006)
recommended that risk scorecards be separated from performance scorecards.

Rasid et al. (2017) found that integrating Enterprise RM with PMSs does not improve
organizational performance. However, in a subsequent study, Rasid et al. (2019) found that the types
of use of PMSs proposed by Henri (2006) are positively associated with RM.

Nielsen and Pontoppidan (2019) observed that managers assign considerable importance to
risk management and attempt to avoid or encapsulate risk through administrative control systems.
In contrast, Rana et al. (2019) found that issues related to RM are not properly integrated within
Management Control Systems. Based on this debate, the first two research hypotheses are
formulated:
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HIA: There is a positive relationship between the use of PMSs for monitoring and RM
practices within the organization.

HIB: There is a positive relationship between the use of PMSs for attention focusing and
RM practices within the organization.

RM is also expected to be positively related to accountability. However, empirical studies
have not yet reached definitive conclusions. Soin et al. (2014) identified that RM expands and adapts
to incorporate accountability, although this process is not yet fully understood. Rothstein et al.
(2013) found that risk-based governance is associated with the alignment of forecasts of adverse
outcomes with governance standards and accountability structures in national policies.

Palermo (2014) highlighted the relevance of RM as an accountability tool, noting that the
top-down approach focuses on meeting public accountability expectations, while the bottom-up
approach reveals the dependence of risk management tools on relational competencies, experience,
and business knowledge. Conversely, Tekathen and Dechow (2013) found that Enterprise RM
promotes risk management processes throughout the organization and creates social spaces that
direct attention to priority issues but does not guarantee shared understanding or ensure intelligent
accountability.

Rasid et al. (2019) indicated that RM practices may improve accountability in the public
sector. However, Yudiyanto and Ningsih (2023) complemented these findings by emphasizing that
such improvement depends on strengthening internal controls and increasing the capacity of the
Government Internal Supervisory Apparatus. This discussion supports the third research hypothesis:

H2: RM practices are positively related to accountability.

PMSs are also expected to be positively related to accountability. Nevertheless, this
relationship is not yet fully understood. Melo et al. (2010) found that professional accountability
mechanisms reinforce the managerial accountability of academics following the introduction of
PMSs. Tran and Nguyen (2020) reported that PMSs contribute to improved public accountability
and organizational performance. This finding is corroborated by Wulaningrum et al. (2020), who
identified that the use of PMSs plays an important role in increasing accountability in local
government agencies. Although Zahra and Bouckaert (2021) suggested that performance
measurement has a significant effect on the use of accountability in federal ministries in Pakistan,
this practice occurred only to a small or moderate extent.

3 METHODOLOGICAL PROCEDURES

This descriptive study was conducted through a survey, whose target population consisted
of the Brazilian federal public sector within the Executive Branch, including organizations from
both the direct administration (ministries) and the indirect administration (autonomous entities,
foundations, public companies, and mixed-capital companies).

To identify organizations with formal RM practices, a documentary analysis was carried out
on the official transparency and governance portals of all institutions listed on the Federal
Government’s Transparency Portal between January and February 2024. The objective was to locate
explicit evidence of the adoption of RM, such as institutional policies, dedicated committees,
internal regulations, or specific organizational units. The analysis identified 287 institutions that
declared the existence of such structures or practices at some level, thereby establishing the
inclusion criterion for the study.

Based on this population, potential respondents were identified. For each of the 287
institutions, official websites and transparency portals were consulted in order to locate
professionals whose roles were directly related to the constructs of the study. The search focused on
positions listed in organizational charts or in sections dedicated to Governance and Internal Control.
The following profiles were considered: Executive Secretary, Director, General Coordinator,
Advisor, Division Chief, or equivalent public servant, provided that their responsibilities explicitly
included functions related to governance, risk management, strategic planning, internal control, or
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internal auditing.

Data collection was conducted through an online survey, using a questionnaire hosted on the
Google Forms® platform. The questionnaire link was sent by institutional email to the identified
respondents. The target audience included managers, governance advisors, risk managers, strategic
planning managers, and internal auditors. A total of 287 invitations were therefore sent. The data
collection period lasted four months, from March to June 2024, initially resulting in 194 responses.
After applying the exclusion criteria, the final sample consisted of 166 valid responses, representing
aresponse rate of 57.8 percent in relation to the target population. The sample includes organizations
from both the direct administration (ministries) and the indirect administration (autonomous entities,
foundations, public companies, and mixed-capital companies).

To ensure the statistical power of the analyses, the required sample size was calculated a
priori using the G*Power 3.1 software (Faul et al., 2007). The parameters defined were a medium
effect size (f?) of 0.15, statistical power (1—f) of 0.80, and a significance level (a) of 0.05. The
calculation indicated a minimum of 68 respondents for the analysis of the proposed structural
equation model (PLS-SEM). The final sample of 166 cases meets and exceeds this requirement,
ensuring analytical robustness.

The criteria for excluding 28 responses were: (i) incomplete questionnaires with more than
20 percent of items unanswered; (ii) invalid response patterns, such as selecting the same option for
all questions within a block; and (iii) incompatible completion time suggesting inattentive
responses, defined as less than one third of the average response time.

The research instrument was a structured questionnaire composed of 21 closed items
measured on a five-point Likert scale (1 = “Strongly Disagree” to 5 = “Strongly Agree”). The
construct scales, originally validated in other contexts (for example, Henri, 2006; Rasid et al., 2019),
underwent a rigorous adaptation process. This process included semantic adaptation and content
validation by two academic experts and one senior public manager, aiming to align language and
concepts with the context of the Brazilian federal public administration. Additionally, a pre-test was
conducted with five public managers and two academics, whose feedback resulted in minor
terminological adjustments to improve the clarity and relevance of the questions.

Table 1
Constructs and indicators of the research instrument
CONSTRUCT | INDICATOR DESCRIPTION REFERENCES
Moni_1 To track progress toward targets
i To review key performance measures
PMS-UM Moni_2 Yy P : :
Moni_3 To compare results with expectations
Moni 4 To monitor outcomes
Atten 1 To focus on critical success factors Henri (2006); Rasid et al. (2019);
A 5 To enable discussion in meetings with
PMS-UAF tten_ superiors, subordinates, and peers
A 3 To discuss results, underlying
tten_ assumptions, and action plans
Risk 1 Systematic identification of risks
Risk 2 Changes in risk are recognized through
- defined roles and functions
<k Procedures for the systematic
Risk 3 identification of investment opportunities Al Tamimi and ALM { (2007)
; — - -Tamimi and Al-Mazrooei ;
RMP Risk 4 Assesses tbe pro.bablhty.of .rlsk . Rasid et al. (2019);
. Assesses risk using qualitative analysis
Risk 5
- methods
Risk 6 Analyzes and evaluates opportunities
Risk 7 Agses§es the costs and benefits of dealing
- with risk

Rev. Catarin. Ciénc. Contab., Florianopolis/SC, v. 25, 1-19 e3674, 2026

70f 19



Rc Diego Soares Alves, Vinicius Abilio Martins

. Monitors the effectiveness of Risk
Risk 8
- Management
Risk 9 The level of risk control is appropriate
Risk 10 Reporting and communication processes
18K_ support Risk Management
Evaluates the efficiency and effectiveness
Acco 1 . .
- of its services
ACC Acco 2 Responses to complaints Brody ([500'(11); GTerze(gla;. (2008);
Acco 3 Reviews mission and objectives regularly asid etal. ( ):
Acco 4 Written policy on conflicts of interest

Note. ACC=Accountability; RMP = Risk Management Practices; PMS-UAF = Performance Measurement System —
Use for Attention Focusing; PMS-UM = Performance Measurement System — Use for Monitoring.
Source: Research data.

Regarding data analysis, the Structural Equation Modeling (PLS-SEM) technique, also
known as Partial Least Squares, was employed. In developing the analysis plan, Microsoft Excel
365® and the statistical software SmartPLS4® were used, following the procedures below: (i)
tabulation and coding of the database; (ii) statistical and descriptive analysis with the determination
of frequencies for the dataset; (iii) Confirmatory Factor Analysis; and (iv) Structural Equation
Modeling. The theoretical basis was drawn from the studies of Hair et al. (2014) and Ringle et al.
(2014).

For hypothesis testing and for analyzing the significance of the relationships (p-value)
between variables in the structural model, the bootstrapping procedure was used (Hair et al., 2011).
The blindfolding procedure was applied to obtain the Q? value and to assess whether the endogenous
variables have predictive relevance (Hair et al., 2011).

Finally, an Importance-Performance Map Analysis (IPMA) was conducted in order to
extend the results obtained from the PLS-SEM application and thus gain additional insights into the
constructs and indicators of the model (Ringle & Sarstedt, 2016). The IPMA allows the
identification of areas with relatively high importance but relatively low performance, enabling the
implementation of appropriate management tools that may lead to improvements (Sternad
Zabukovsek et al., 2022).

4 RESULTS

Respondents are predominantly male (61 percent), aged between 41 and 60 years (54
percent), hold degrees in Administration or Accounting (44 percent), primarily work in RM (68
percent), and have less than six years of experience in their current role (71 percent). Regarding
responses related to the PMS constructs, the study obtained an overall mean of 3.42 for monitoring
and 3.27 for attention focusing, indicating that these practices are used at a moderate level within
Federal Public Institutions.

The RM construct presented a result below 4.00 for its overall mean, with a particularly low
value for the item “systematic identification of opportunities,” which appeared less frequently as an
activity (mean of 2.90). This result supports the assumption that RM is practiced at a moderate level
within Federal Public Institutions. Despite this, top management strongly agreed with the use of
qualitative methods to assess identified risks (mean of 4.13). Accountability obtained an overall
mean of 4.00, suggesting that it is strongly practiced within Federal Public Institutions.

4.1 Measurement Model

The final usable sample included 166 respondents, which is adequate for conducting PLS-
SEM analysis (Cohen, 1992). The constructs used in this study were tested for convergent validity
based on factor loadings, composite reliability (CR), and average variance extracted (AVE) (Hair et
al., 2014).
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The factor loadings for most construct items reached the recommended value of 0.708 (Hair
Jr. et al., 2014), with the exception of two items from the Accountability construct: Acco 3 —
Reviews mission and objectives regularly (0.688) and Acco 4 — Written policy on conflicts of
interest (0.592). Hair et al. (2009) note that when loadings fall below 0.7, they may still be
considered significant, although there is more error variance than explained variance in the
measurement. Thus, when considering other quality indicators, all items demonstrated satisfactory
levels of indicator reliability.

Table 2 presents the composite reliability (rho c) values for monitoring use of the PMS
(0.956), attention-focusing use of the PMS (0.944), RM practices (0.951), and Accountability
(0.806). Composite Reliability values ranging between 0.7 and 0.9 indicate internal consistency
among the items and the constructs they represent. Therefore, the items used in this study were
considered reliable measures.

Table 2
Validity and Reliability of the Measurement Model

Variables ACC RMP PMS-UAF PMS-UM
ACC 0.716
RMP 0.557 0.814
PMS-UAF 0.567 0.675 0.922
PMS-UM 0.542 0.630 0.830 0.957
AVE > 0.50 0.513 0.663 0.850 0.915
Composite reliability > 0.70 0.806 0.951 0.944 0.956
Cronbach’s alpha > 0.70 0.684 0.943 0.912 0.908

Note: ACC=Accountability; RMP = Risk Management Practices; PMS-UAF = Performance Measurement System —
Use for Attention Focusing; PMS-UM = Performance Measurement System — Use for Monitoring.
Source: Research data.

Convergent validity was found to be adequate, and all items of the three constructs were
considered valid measures, with AVE values greater than 0.5 (Table 2). Discriminant validity was
assessed using two techniques: (1) the Fornell-Larcker criterion and (2) cross-loadings. The results
indicated that the square roots of the AVE (in bold) for all constructs exceeded their correlations
with other constructs (values outside the diagonal), and the cross-loading results were also
satisfactory. Based on the results of both techniques, discriminant validity was established.

4.2 Structural Model and Hypothesis Testing

The evaluation of the structural model examines the collinearity among constructs, the
coefficient of determination (R?), effect sizes (f*), predictive relevance (Q?), and path coefficients
(B) (Hair et al., 2014).

Collinearity among the predictor constructs was tested and, after adjustments, the results
proved adequate for all items, with variance inflation factor (VIF) values below 5, indicating
suitability for subsequent evaluation. Next, the coefficient of determination (R?) was assessed.
According to Cohen (1988), an R-squared value for endogenous latent variables above 0.26 is
considered large. The adjusted R? values recorded were 0.465 for RM practices and 0.374 for
Accountability, both considered large (Cohen, 1988).

Regarding the f> effect size of the constructs, the endogenous variable Accountability shows
a positive relationship with the exogenous constructs. While RM practices present an f* effect size
0f 0.077, the uses of the PMS show effect sizes of 0.013 (monitoring) and 0.024 (attention focusing)
in explaining Accountability. RM, positioned as an endogenous variable, also demonstrates a
positive relationship with its exogenous constructs. The PMS used for monitoring and attention
focusing presents effect sizes of 0.029 and 0.141, respectively. All effects were considered small
according to Cohen (1988).
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The blindfolding technique was applied, and the results indicate that the Q? values for both
Accountability (0.313) and RM practices (0.454) were greater than zero. This demonstrates that the
model has predictive relevance.

Figure 1
Structural Model

Use of Performance
Measurement Systems
for Monitoring

Risk
Management
Practices
(R?2=47.1%)
(Q?=45.4%)

Accountability
(R2 = 38.5%)
(Q2=31.3%)

0.300**

Use of Performance

Measurement Systems *p <0.05

for Attention Focusing **p<0.01

Source: Research data.

After applying the bootstrapping procedure, the structural model was examined regarding
the direct effects of hypotheses HIA, HIB, H2, H3A, and H3B. In the first hypothesis test, RM
practices were directly affected by the use of the PMS for monitoring (f = 0.224, t = 1.968, p <
0.05). Thus, H1 A was confirmed. In the second test, RM practices were also directly affected by the
use of the PMS for attention focusing (B = 0.490, t = 4.632, p < 0.01). Therefore, HIB was also
confirmed.

In the third test, Accountability was directly affected by RM practices (B = 0.300, t = 3.379,
p < 0.01). As a result, H2 was confirmed. In the fourth hypothesis test, the data suggest that
Accountability was not affected by the use of the PMS for monitoring (B = 0.160, t = 1.350, p >
0.05). This indicates that the use of the PMS for monitoring showed a small positive relationship
with Accountability, but it was not statistically significant. Therefore, H3A was rejected.

In the fifth test, Accountability was directly affected by the use of the PMS for attention
focusing (B =0.232,t=1.989, p <0.05). This suggests that the use of the PMS for attention focusing
was positively related to Accountability and was statistically significant. Therefore, H3B was
confirmed.

4.3 Importance—Performance Map Analysis (IPMA)

The IPMA was performed using the SmartPLS4 software, combining the analysis of the
dimensions of importance and performance. Figure 2 presents both dimensions of the indicators that
influence the dependent variable Accountability. The IPMA results are displayed in a two-
dimensional graph, where the horizontal axis represents the importance (total effect) of the
influencing factors, using a scale from 0 to 1, while the vertical axis represents their performance,
using a scale from 0 to 100.
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Figure 2
IPMA of the Indicators

IPMA — Indicator Map
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Source: Research data.

The analysis of the IPMA data showed that the indicators related to RM Practices present
importance values ranging from 0.027 (Risk_05) to 0.045 (Risk _06). Performance values, however,
vary widely. Risk 03 (systematic identification of investment opportunities) shows the lowest
performance (47.440). Therefore, Risk 03 stands out as a critical area for improvement.

The indicators related to the PMS, for both uses (monitoring and attention focusing), are
close in terms of importance, ranging from 0.115 to 0.150. They present considerable importance,
particularly Atten 1 (focus on critical success factors), which has the greatest impact. The
performance of all these indicators is relatively low, indicating an opportunity for improvement,
with particular emphasis on Atten 1.

4.4 Discussion of Results

The results confirm positive relationships among the constructs investigated, which may at
first appear intuitive. The distinctive contribution of this study, however, lies in clarifying the
specific organizational mechanism through which this intuition materializes within the institutional
context of the Brazilian Federal Government. The findings demonstrate that the relationship
between performance measurement and accountability is neither direct nor automatic. Instead, it is
mediated and structured by formal RM practices.

In other words, PMSs, especially when used for attention focusing, function as a cognitive
and informational architecture that shapes and directs the RM process. This structured process
subsequently generates the inputs, such as identification, assessment, and documentation, that
support the concrete mechanisms of accountability. This dynamic transforms the triad of PMSs,
RM, and Accountability from an abstract normative principle, as established in Joint Normative
Instruction MP/CGU No. 01/2016, into an observable and actionable management control
mechanism.

Thus, the confirmation of the hypothesis indicating a positive relationship between the use
of PMSs for monitoring and attention focusing and RM practices allows for an operational
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conclusion. The expansion of systematic monitoring enables public institutions to collect and
analyze data continuously or at regular intervals. This provides a clear view of performance (Henri,
2006) and can help monitor the achievement of organizational strategic objectives, trigger risk
identification (Arena & Arnaboldi, 2014), and determine risks and their causes that could hinder the
achievement of targets (Beasley et al., 2005).

Another important finding of this study suggests that the use of PMSs for attention focusing
influences risk assessment by directing managers toward critical or problematic areas identified
through performance indicators (Henri, 2006). In this context, RM acts as the central mechanism
through which PMSs fulfill their role in reducing uncertainty (Kominis et al., 2022). By focusing
attention, Federal Public Institutions are more likely to assess accurately the risks associated with
their critical success factors and objectives (Bracci et al., 2022).

The results of this study emphasize the positive relationship between RM practices and
Accountability. This suggests that the practices of risk identification, assessment, particularly
highlighted, and monitoring are important in promoting Accountability within Federal Public
Institutions. Therefore, it can be concluded that managing risks leads to improved public sector
accountability, as also demonstrated by Rasid et al. (2019). The development of a comprehensive
list of risks derived from managers across different departments provided stakeholders with
information that supports better decision making. This result corroborates the argument that RM is
relevant as a tool of Accountability (Palermo, 2014).

The data did not support the hypothesis of a significant positive relationship (H3A) between
the use of PMSs for monitoring and Accountability, and several explanations may account for this
result. Joint Normative Instruction MP/CGU No. 01 of 2016 may have required a substantial effort
from organizations that lacked the maturity or technical capacity to fully meet its requirements. This
explanation is plausible because developing a performance measure involves much more than
defining a robust formula and may lead to dysfunctional behavior when measures are poorly
designed (Neely et al., 1997).

Another important aspect is the considerable diversity of structures and measurement
systems existing within the Federal Public Administration. This lack of uniformity may generate
different levels of capacity to respond to accountability demands. This conclusion is consistent with
previous studies indicating that there is still no consensus regarding a formal structure for PMSs due
to variations in their use across organizations (Choong, 2014; Goshu & Kitaw, 2017).

On the other hand, this study concluded that Federal Public Institutions that use information
from PMSs to focus attention can improve Accountability, although this effect is considered small.
The study by Zahra and Bouckaert (2021) corroborates these results, indicating that in the context
of Accountability, attention to the use of PMSs is primarily directed toward compliance with targets,
legality, and adherence to rules, at a small or moderate level within federal ministries in Pakistan.
However, Rasid et al. (2019) identified a positive indirect effect on Accountability through RM
practices in the Malaysian public sector.

Regarding practical implications, the study identified which indicators related to each
construct deserve particular attention. The indicators Risk 03 (systematic identification of
investment opportunities) and Atten 1 (focus on critical success factors) represent critical areas for
intervention by public managers, and their improvement may significantly enhance Accountability
and consequently have a positive impact on governance (Almquist et al., 2013).

Therefore, by identifying the indicators associated with the constructs that present high
importance but relatively low performance, this study contributes to public sector managers’ efforts
to improve governance indices, such as the Governance and Management Index (IGG) periodically
assessed by the Federal Court of Accounts. The conclusions of this study are consistent with
Yudiyanto and Ningsih (2023), who argued that Public Institutions with higher scores in the risk
management implementation index tend to present higher levels of Accountability.
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5 CONCLUSION

This study investigated the relationships between the uses of PMSs, RM Practices, and
Accountability within the Brazilian Federal Government and offers three main contributions. It
contributes to theory by integrating the literature on the uses of PMSs with that on risk management
in the public sector. The study proposes and empirically validates a model in which RM acts as the
central mediating mechanism between PMSs and accountability. This advances beyond generic
associations by specifying how performance information is translated into responsive control. The
research addresses the gap identified regarding the mechanism through which these elements
interact in contexts of fragmented and normatively dense governance, such as the Brazilian case,
going beyond the study by Efriani (2022) by testing and confirming a mediation model.

The methodological contribution lies in the combined application of PLS-SEM and IPMA,
which provided not only hypothesis testing but also an actionable managerial diagnosis. The results
indicate that the systematic identification of investment opportunities (Risk 03) and the focus on
critical success factors (Atten_1) represent priority leverage points for managers. The practical
contribution is that the findings offer a clear roadmap for managerial action and for the design of
governance policies, suggesting that central oversight bodies, such as the Comptroller General of
the Union (CGU) and the Federal Court of Accounts (TCU), may strengthen accountability by
encouraging PMS practices that focus on strategic attention and RM practices that actively seek
opportunities in addition to risks.

This study has some limitations that should be considered. From a methodological
perspective, the quantitative approach limits the investigation with regard to understanding the
feelings, impressions, and perspectives of respondents. Furthermore, this study employed a cross-
sectional design in which data were collected from Federal Public Institutions, including central
government and decentralized entities, which does not allow firm conclusions regarding the causal
direction of the relationships between exogenous and endogenous variables. Although the sample
1s robust and presents a high response rate, it is non-probabilistic and focused on organizations that
had already declared RM practices. This may introduce selection bias and limit the generalization
of the results to the entire population of the Federal Executive Branch.

Therefore, future research may consider a longitudinal research design to examine the
continuity of responses and track changes over time. It is also possible to expand the study by
examining potential mediation or moderation effects, such as organizational culture and the
characteristics of performance measures within the same relationships. In addition, qualitative
studies are recommended to deepen the understanding of the mechanisms identified and to
investigate how the plurality of PMSs in Brazil is managed in everyday practice in order to produce
the effects measured in this study.
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