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ABSTRACT
Several papers have connected management controls to strategic commitment, 
innovation, and corporate governance, among other organizational outcomes. 
There are few studies that relate the levers of control framework proposed 
by Simons (1995) to strategic alignment. This paper aims to evaluate the 
relationships between Simons' strategic levers of control with the vertical 
strategic alignment at Itaipu Binacional. Data collected through a survey of 
341 respondents and analysed through structural equation modelling by the 
Partial Least Squares (PLS) method revealed that the levers of control are 
associated, exerting a positive influence, with the strategic alignment, with 
diagnostic, beliefs, and interactive systems showing significant statistical 
associations.
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1. INTRODUCTION
Studies of strategic management address theories from formulation to the lowest level of 

deployment of the implemented strategy. Complex organizational conjuncture indicates that many 
organizations, particularly large ones, dedicate more effort to formulation when it is imperative 
both facets are correctly developed. In this way, strategic management has found researchers 
adept at issues that involve a closer relationship between the formulation and implementation 
of business objectives and goals, also taking into account contingencies and emerging strategies.

One of the lines of studies that promote the approximation between formulation and 
implementation is that of strategic controls. Damke et al. (2011) identified, through a seminal 
study conducted by Otley (1999) five strategic control systems most commonly discussed in the 
management controls literature: balanced scorecard (BSC), budgeting, economic value added 
(EVA), management by guidelines, and levers of control (Simons, 1994). 

Among the management control systems addressed in the literature, according to the meta-
analysis performed by (Pujiati et al., 2019) the strategic levers of control proposed by Simons 
(1995) have received constant attention from researchers, being levers of vital importance in 
building credibility, disseminating new strategies, and providing strategic alignment and risk 
mitigation in changing and innovative times. Thus, the debate about the influence of strategic 
control systems proposed by Simons (1995) is present in an expressive set of papers, which 
approach it from different organizational perspectives, such as: innovation (Cruz et al., 2015; 
Nisiyama & Oyadomari, 2012); development of psychological contracts (Canan, 2013); ethics 
and organizational climate (Bellora-Bienengräber et al., 2021); process planning and product 
development (Abernethy & Lillis, 1995; Ahrens & Chapman, 2004; Anthony & Govindarajan, 
2007; Henri, 2006; Jørgensen & Messner, 2009; Tessier & Otley, 2012; Tsamenyi & Cullen, 
2010); and business flexibility (Yanine et al., 2016).

Another field of research that considers the formulation – implementation relationship is that 
of strategic alignment. Alignment can be either vertical or horizontal: the first deals with the 
relationships between a company's formal hierarchy in the top down or bottom-up models; the 
second with intra-organizational relationships, and between suppliers and customers. Prieto and 
Carvalho (2018) developed a model to measure the impact of internal alignment on business 
performance. The framework proposed by these authors considers five dimensions that explain 
internal vertical alignment: formal planning process, middle management involvement, strategic 
consensus, managerial capabilities, and involvement of people.

Although the theoretical-conceptual relationship of the two models above is peculiar, the studies 
that approach it are not expressive, particularly in segments of industry that are traditionally more 
stable, such as the electricity sector. This paper proposes the development of a study that aims 
to evaluate the relationships between Simons' levers of control (1994) with strategic alignment 
at Itaipu Binacional, an objective that unfolds in the following research problem: What are the 
relations between the management levers of control proposed by Simons (1995) and strategic 
alignment at Itaipu Binacional?

2. STRATEGIC CONTROL SYSTEMS
The framework of strategic levers of control proposed by Simons in 1995 has received, according 

to a meta-analysis conducted by Pujiati et al. (2019) constant attention from researchers in 
the field of strategy and management controls (Cruz et al., 2015; Naranjo-Gil, 2016; Oro & 
Lavarda, 2019; Siska, 2018). This emphasis is due to the fact that this methodology considers the 
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rationality of traditional management models, mitigating risk, but, on the other hand, stimulating 
experimentation, which is so important in high competition and change environments (Amorim 
et al., 2016).

For Simons (1995), the framework of levers of control comprehends four systems, which 
provide top management with the necessary tools for the implementation of a strategy. The 
author points out that the four levers model creates opposing and self-balancing forces for the 
effective implementation of the strategy: two of them – the belief system and the interactive 
system – create positive and inspiring forces; the others – boundaries and diagnostics – create 
constraints and guarantees in compliance with regulations, as summarized in Figure 1.

Figure 1. Levers of control framework
Source: Adapted from “Levers of control – How managers use innovative control systems to drive strategic renewal. 
Harvard Business School” by Simons, R. (1995).

The belief system (BS) inspires and directs the search for new opportunities. The boundary 
system (LS) defines restrictions on behaviour regarding inappropriate opportunity seeking. The 
diagnostic system (DS) motivates, monitors, and rewards the achievement of specific goals. The 
interactive system (IS), on the other hand, stimulates organizational learning and the emergence 
of new ideas and strategies (Simons, 1995).

The belief system is used by top management to define, communicate, and reinforce the 
organization's core values, purposes, and direction, made tangible through formal documents 
such as values, a mission statement, and an objective statement. The analysis of core values 
influences the structure of this system.

The boundary system, in turn, is used by top management to establish explicit limits and 
rules that must be respected. The boundary system, or restrictions, is typically taken in negative 
terms, or minimum standard of requirements. It is operationalized through codes of business 
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conduct, strategic plans, and directed operations provided by managers. The analysis of risks to 
be avoided influences the structure of this system.

The diagnostic system is the formal feedback system used to monitor the organization's results 
and correct deviations from previously established standards or performance. Examples of its 
formalization, business plans, and budgets are models for tracking variations from previous 
objectives, and contingencies. The analysis of key performance variables influences the structure 
of this system.

Finally, the interactive system is the formal system used by top management to regularly and 
personally engage staff in decision-making. Any diagnostic control system can be done by the 
continuous interaction and frequent attention of top management. The purpose of this system 
is to focus attention and force dialogue, as well as learning within and across the organization. 
The analysis of strategic uncertainties influences the structure of the interactive system.

3. STRATEGIC ALIGNMENT
Strategic alignment is a concept that has been present since the earliest studies in the area of 

business strategy. Different schools take different approaches to alignment. For resource-based 
view theorists, strategic alignment emphasizes a firm's internal factors (Barney, 1991). Still, 
for Venkatraman and Camillus (1984), the concept of alignment is intrinsically linked to the 
formulation and implementation of the strategy, that is, the concept of “matching” or “aligning” 
organizational resources with environmental opportunities and threats is rooted in the field of 
business policies.

One strand that has received attention is the vertical internal strategic alignment. For Prieto 
and Carvalho (2018), internal alignment refers to the mobilization of resources, tangible or 
intangible, for the implementation of the formulated strategy. These authors further subdivide it 
into vertical and horizontal. Vertical alignment refers to the configurations of strategies, objectives, 
action plans, and decisions through the various levels of the organization. The implementation 
of the strategy is essentially top-down, which aims to make the lowest hierarchical level establish 
strategy, objectives, and action plans that enable the effective implementation of the strategy 
developed at higher levels. When this occurs coherently, vertical alignment is considered to 
be achieved (Prieto & Carvalho, 2018). Horizontal alignment occurs between different areas, 
functions, and operations of the organization. The integration of functions denotes the coherence 
of strategic decisions and activities in the areas of marketing, operations, and human resources, 
among others, and how they complement and support each other (Kathuria et al., 2007).

The concept of strategic alignment is a requirement present in both the process of formulating 
and implementing a strategy (Hrebiniak & Joyce, 2006; Venkatraman & Camillus, 1984). Prieto 
and Carvalho (2018) propose a model for measuring a company's strategic alignment. This model 
contains the following evaluation factors: a) Formal planning process (FPA); b) Involvement of 
middle management in strategy formulation (MIA); c) Strategic consensus (SCA); d) Managerial 
capabilities for strategy implementation (MCA); e) Involvement of people with the strategy (PIA). 
Managers and executives, in general, complain about the difficulties implicit in the process of 
formulating and implementing strategies, which makes strategic alignment difficult to promote 
and it's value to be perceived.

For Mintzberg et al. (2007) “strategy is pattern or plan that integrates the organization's major 
objectives, policies, and action sequences into a cohesive whole”. Thus, a well-formulated strategy 
helps organize and allocate an organization's resources in a unique and viable posture, based on 
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its relative internal competencies and deficiencies, anticipated changes in the environment, and 
contingent moves by clever opponents. For Prieto and Carvalho (2018), this dimension comprises 
knowledge shared among executives about strategy, as well as the process of communicating 
formal plans.

Vaz and Bulgacov (2018) identified six categories of studies on the strategic involvement of middle 
management, namely: a) involvement in corporate entrepreneurship; b) political involvement in 
implementation; c) involvement in structure and performance; d) involvement in selling matters; 
e) involvement in senses and emotions; f ) joint involvement with senior management. The 
authors emphasize that this dimension presents unexplored research opportunities. Prieto and 
Carvalho (2018) state that middle management does not necessarily require a strategist profile, 
but knowledge of management and daily business operations are important sources of innovation 
and emerging ideas, which must be considered in the formulation and implementation process.

Curth et al. (2018) state that consensus is the agreement of two parts of decision-making, under 
two approaches: process and outcome. The authors argue that successful strategy implementation 
depends on consensus of the senior management team. For Prieto and Carvalho (2018), strategic 
consensus improves coordination and cooperation, and can be defined as an agreement between 
senior management and operational management in pursuit of organizational priorities.

Managerial capabilities comprise a broad set of characteristics and competencies required of 
executives and managers. Such a set is essential for the effective implementation of a strategy, such 
as: negotiation, complex problem solving, communication, and flexibility. Alignment requires 
the executive to demonstrate a high capacity for integration, and that the skill of organizational 
alignment could be considered a profitable strategic resource, capable of improving organizational 
performance (Prieto and Carvalho, 2018). In the same way, if abilities to implement strategies 
are valuable, rare, and difficult to imitate, then these abilities are potential sources of sustainable 
competitive advantage (Barney & Mackey, 2005).

Involvement means continually engaging people in the strategy process, explaining to employees 
the importance of plans for the organization, and presenting the real reasons for change (Herrero 
Filho, 2011). Moreover, this dimension encompasses the conditions necessary to promote 
behaviour aimed at achieving objectives and goals, such as culture, reward, and recognition 
systems (Prieto & Carvalho, 2015).

4. ARTICULATING MANAGEMENT CONTROL SYSTEMS  
AND STRATEGIC ALIGNMENT
Literature contains some production of papers in which the relationships between strategic 

control systems and strategic alignment in organizations are discussed.
Deschamps (2019) discusses the consistency between management control systems, strategy, 

and the role of hierarchical functions in achieving internal alignment. Anthony and Govindarajan 
(2001) observe that management control is the tool executives use to monitor other members 
of the organization, and it also has the purpose of ensuring that strategies are followed, making 
it possible to achieve the organization's objectives. Moreno et al. (2017) add that the use of a 
control system not aligned to the strategic goals of organizations can make it difficult to achieve 
their objectives. There is a weighting on the ability of management control systems to attain 
alignment, particularly internally, to effectively achieve strategic objectives (Grabner & Moers, 
2013; Otley, 1980; Soman & Cheema, 2004).
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Other authors understand strategic control as a process that assesses whether the strategic plans 
are adjusted to the organization's objectives, considering a determined period of time (Schreyögg 
& Steinmann, 1987). Duclós and Santana (2004) emphasize that organizational context is not 
static and the strategy needs to follow the changes, since decisions taken cease to have meaning 
as time moves away from the moment they occurred and may have divergent results in different 
contexts. As a reflection of this dynamic and its characteristic complexity, the follow-up of the 
strategic formulation process needs to be monitored in order to generate alignment (Moreno et 
al., 2017). 

From the perspective of Cintra (2011), the interaction between management control systems 
and strategic alignment is expressed in the objective of the diagnostic control systems of the 
Simons' Levers of Control, to motivate employees to perform and align their behaviour with 
the organizational goals. In this sense, mid-level managers play the critical role of articulators 
between top management and the organization's employees (Reimer et al., 2016). However, 
Martyn et al. (2016) point out that the levers of control established by Simons (1995) only 
consider the intended use of controls and not managers' intentions and behaviours regarding 
using management controls. When considering adjustments, adaptations, and alternative logics 
adopted by managers in the application of control systems, in addition to alignment and 
coordination, there is also potential to create contradiction (Christ, 2013; Franco-Santos et al., 
2012; Marginson, 2002; Webb, 2004).

In their studies, Moreno et al. (2017) discussed that different levels of control lead to different 
levels of strategic alignment. Controls produce stimuli for objectives to be achieved. The authors 
suggest that an increase in the presence of levers, albeit moderately, affects the perception of 
strategic alignment, which reflects Simons' argument regarding the balance of levers leading to 
strategic planning alignment. This aspect is reinforced by Lunkes et al. (2006) and Cunningham 
(1992). The use of management control systems such as the levers proposed by Simons (1995) can 
contribute to the reduction of alignment problems between vision, strategies, guidelines, goals, and 
performance indicators, such factors being directly related to the performance of organizations.

Considering the above, the central hypothesis of the research is derived, which will be empirically 
tested in the organization object of this study: H1 – Strategic control systems composed by levers 
of control (Simons, 1995) are related to the vertical strategic alignment at Itaipu Binacional.

For Naranjo-Gil (2016), belief and interactive systems are the positive levers that inspire 
managers to seek, explore, and create emergent strategies. Widener (2007) highlights that 
companies use belief (and boundary) systems to manage risks, as they help to ensure the alignment 
of employee behaviour, minimizing the possibility of the organization being harmed. Thus, the 
second hypothesis of this study is derived: H2 – The belief system is positively associated with 
and influences vertical strategic alignment in the analysed company.

The interactive system provides a lever to adjust and alter the strategy as competitive markets 
change. Furthermore, this system acts as a standard of permanent and regular attention to strategic 
uncertainties (Bisbe & Otley, 2004). Through its use, managers encourage communication 
between employees and stimulate the development of creativity and innovative strategic actions 
(Naranjo-Gil, 2016). For Ferreira and Otley (2009), it seems evident that a general involvement 
of lower echelons of management in the strategic management process tends to result in a 
greater understanding of strategic intention, acceptance of the path to be followed, and most 
importantly, provide for broader organizational alignment. Thus, the third hypothesis of this 
study is derived: H3 – The interactive system is positively associated with and influences vertical 
strategic alignment in the analysed company.
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Simons (1995) pointed out that managers use the diagnostic system to structure and communicate 
their agendas to superiors, and this system is used to communicate the details of proposed new 
strategic directions for governance structures. For Widener (2007), the critical success factors of 
a company are embedded in the diagnostic system and how it is communicated to employees. 
The author highlights that the diagnostic system is intended to motivate employees to perform 
and align their behaviours with the organizational objectives. The joint use of diagnostic and 
interactive systems reinforces the alignment between differentiation and innovation strategies 
with the performance measures (Oro & Lavarda, 2019). Thus, the fourth hypothesis of this 
study is derived: H4 – The diagnostic system is positively associated with and influences vertical 
strategic alignment in the analysed company.

The Levers of Control address alignment, but managers have their own agenda in the use of 
controls, creating changes and nuances between the controls used by top, middle, and bottom 
management. The most notable trends that occur are increases in the constraints created by 
performance objectives, and the reversal between the use of diagnostic and interactive systems 
when progressing towards grassroots management. Another important element is how top cap 
systems are enabled by bottom and middle managers, although this effect largely depends on 
creating the right circumstances (Deschamps, 2019). In addition to this, the boundaries system 
is restrictive in nature (Simons, 1995) and has a more passive role in controlling organizational 
strategies (Naranjo-Gil, 2016; Widener, 2007). Thus, we consider that the boundary system is 
not associated with and does not influence the vertical strategic alignment.

Figure 2 summarizes the hypothetical model of this research.

Figure 2. Hypothetical Model
Source: Prepared by the authors.
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Having presented the theoretical assumptions and hypotheses that guided this study, 
methodological procedures used are presented.

5. METHODOLOGICAL PROCEDURES
This research adopted the procedures of a survey as a strategy for obtaining data. Data collection 

took place with the population of employees of Itaipu Binacional, from November 27 to December 
18, 2019. From a population of 1,345 employees, 341 respondents joined the sample.

For the collection of primary data, previously tested scales were used. To measure the strategic 
controls construct, a scale proposed by Damke et al. (2011) was used, composed of 36 items. 
As for the measurement of strategic alignment, a scale proposed by Prieto and Carvalho (2015) 
was used, composed of 30 items. All 66 items were measured using a seven-point Likert scale, 
with 1 representing “strongly disagree” and 7 “strongly agree”. 

Data analysis was implemented using univariate and multivariate statistics. It started with 
the characterization of the sample (age, gender, level of education, and position), including 
assessments of the sample size and the degree of normality of the probability distributions of 
the scale items. Subsequently, structural equations with partial least squares structural equation 
modelling (PLS-SEM) were used, with the aid of the SmartPLS 3 software (Ringle et al., 2015), 
composed of the evaluations of the measurement and structural models.

For Hair et al. (2022), the objective of evaluating the measurement model with PLS-SEM, 
also known as confirmatory composite analysis (CCA) (Hair et al., 2020) is analogous to the 
objective of confirmatory factor analysis (CFA) used in covariance-based structural equation 
modelling (CB-SEM): an interdependence technique whose primary purpose is to define the 
inherent structure between the variables in the analysis, combining sets of variables that are strongly 
interrelated, known as latent factors or dimensions (Hair et al., 2010; Schumacker & Lomax, 
2016). These factors can mean something that the variables underlying the factor collectively 
represent, usually supported by a conceptual basis. Even such factors may correspond to concepts 
that are not adequately described by a single measure, usually, abstract and intangible concepts. 

The use of techniques related to PLS-SEM to estimate and evaluate the structural models 
(hypothesis verification) and measurement models is basically due to the exploratory nature of 
the research, which considers relationships still little explored in the literature, and the proximity 
of probability distributions of items with the normal distribution. The techniques related to 
CB-SEM are sensitive to absence of normality in the distributions (Hair et al., 2022). With 
PLS-SEM, the explained variations of the endogenous constructs are maximized. The method 
has advantages and disadvantages compared to CB-SEM, but it is more suitable for use in social 
sciences, such as marketing and management research. (Hair et al., 2011, 2012).

In the evaluation of the measurement model, through the CCA, the relationships between the 
proposed scales and the constructs are tested. In the evaluation of the structural model, through 
the modelling of structural equations, the relationships between the constructs involved in the 
analysis are tested (Hair et al., 2022). This description will offer statistical support to verify the 
hypotheses of this research. The step-by-step evaluation of the measurement model and the 
structural model, according to Hair et al. (2022) is summarized in the following topics and 
subtopics: 1 - Assessment of the measurement model (here, reflective): a) reliability of indicators; 
b) internal consistency; c) convergent validity; d) discriminant validity; 2 - Assessment of the 
structural model: a) collinearity; b) significance and size of the structural path coefficients; c) 
determination coefficients; d) predictive power.
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Having presented the methodological outlines, the next section presents the findings of this 
research.

6. PRESENTATION AND ANALYSIS OF THE FINDINGS
ITAIPU Binacional (IB) represents an important paradigm in its region of coverage, being 

a management models reference for companies in the electricity sector, and other sectors of 
industry in its region. IB is a hydroelectric power plant that generates energy for consumption 
in Brazil and Paraguay. Its legal constitution emerges from public international law. In Brazil, 
the energy generated represents about 15% of the electricity consumed, and in Paraguay about 
90% (ITAIPU Binacional, 2019). This information shows the relevance of this company for 
both nations.

The company is organized into six directorates, a general board plus five area directorates, each 
responsible for the operational execution of the processes under their responsibility; these are the: 
Technical Office, Financial Office, Administrative Office, Legal Office, and Coordination Office. 

The company has set up a business planning and control group, responsible for carrying out 
a five-year strategic formulation plan. Formal plans and key performance indicators are reviewed 
annually. In this context, the importance of employing efforts in research on controls and 
strategic alignment is increasing as society and the organization demand greater transparency and 
effectiveness in the use of public resources, as well as the cycles of change are renewed ever faster, 
and the environment proves to be challenging, complex, and uncertain for business strategies 
to be effectively achieved. 

The sample size (n) was 341, since the population would be, at the time the survey was made 
available, 1,345, according to IB data. As a prerequisite of the survey, only employees of the 
company's staff linked to the Brazilian side could respond.

The respondents were distributed, according to Figure 3, among the broad positions of the 
company: basic level professionals: 4.11%; support level professionals: 16.72%; technical level 
professionals: 21.99%; university level professionals: 57.18%.

Figure 3. Broad positions.
Source: Prepared by the authors.
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It was also found a predominantly male sample (about 81%), with higher education (about 
90%), with 52% of the respondents in the age group from 31 to 45 years old, and with working 
time in the company between 5 and 20 years (about 63%).

Regarding the Kolmogorov-Sminorv and Shapiro-Wilk normality tests, all 66 items comprising 
the two scales showed significance levels below 1%, which leads us to reject the normality 
hypothesis of the distributions of all items.

Hair et al. (2022) suggest that skewness and kurtosis between -2 and 2 are good indicators 
of the proximity of the data distribution with the normal distribution. As the limits were 
exceeded for only one of the items (referring to the boundary system construct; skewness equal 
to -2.077, kurtosis equal to 4.889), despite not being normally distributed, we can assume that 
the distributions of all items do not deviate considerably from the normal distribution.

To assess the sample size, we considered following reference values, suggested by Faul et al. 
(2009) and Kock and Hadaya (2018): for an effect of moderate size (f2 = 0.15), significance level 
of 5%, and test power equal to 0.80, the sample needs to contain at least 85 responses; assuming 
a power equal to 0.80, at least 251 responses are required for structural coefficients between 
0.11 and 0.20 to be significant at the 1% level. Our sample is four times larger than the first 
benchmark and about a quarter larger than the second.

6.1. Structural Model H1

The significant and expressive correlations (Table 1) between the LS, DS, IS, and BS constructs 
suggest presence of a second-order construct, which we identified as the strategic control systems 
(SCS) dimension. For the same reasons, we considered the strategic alignment system (VSA) 
dimension to be a second-order construct for latent variables FPA, MIA, SCA, MCA, and PIA. 
Therefore, and considering the validation of the measurement model, it was possible to test first 
hypothesis (structural relationship), represented in Figure 4:

• H1: the strategic control systems are related to the vertical strategic alignment system.
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Figure 4. Structural model H1
Source: Ringle et al. (2015).

For the assessment of statistical significance, 5,000 bootstrapping samples were considered. 
All the histograms related to the structural coefficients, generated from bootstrapping samples, 
presented unimodal behaviour, indicating among other things, the absence of outliers and 
indicators with little variability.

6.1.1. Evaluation of the measurement model

In the evaluation of the measurement model, convergent validity, reliability of the indicators, 
discriminant validity, and internal consistency were considered. For convergent validity, the 
average variances extracted (AVE) were analysed (Table 2): they varied between 0.616 and 0.756, 
exceeding 0.5 (which is the minimum reference value). For discriminant validity, the Fornell-
Larcker criterion (Table 1 and Table 3) and the HTMT ratio (Heterotrait-Monotrait ratio) were 
taken into account.
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Table 1 
Discriminant validity of first-order constructs: Fornell-Larcker criterion

SCA MCA MIA PIA FPA BS DS IS LS

SCA 0.865

MCA 0.694 0.869

MIA 0.643 0.770 0.818

PIA 0.683 0.765 0.750 0.788

FPA 0.657 0.752 0.744 0.763 0.785

BS 0.648 0.681 0.604 0.681 0.676 0.853

DS 0.594 0.682 0.665 0.780 0.786 0.682 0.788

IS 0.609 0.697 0.727 0.758 0.682 0.568 0.690 0.823

LS 0.567 0.671 0.619 0.706 0.665 0.706 0.757 0.627 0.817

Note: All correlations are significant at 1%.

Table 2  
Internal consistency and AVE

CA CR AVE

SCA 0.888 0.922 0.748
MCA 0.935 0.949 0.756
MIA 0.874 0.909 0.669
PIA 0.912 0.929 0.621
FPA 0.893 0.917 0.616
BS 0.952 0.960 0.728
DS 0.919 0.935 0.621
IS 0.938 0.949 0.677
LS 0.936 0.947 0.667
VSA 0.968 0.945 0.776
SCS 0.971 0.925 0.754

The correlation between the second-order constructs SCS and VSA is greater than the square 
roots of average variances extracted from these constructs (diagonal), however the differences 
are small. The confidence interval with 95% confidence level for the correlation between SCS 
and VSA has, as extremes, values 0.855 and 0.909. The Fornell-Larcker criterion will certainly 
be met if indicators with low outer loadings are eliminated (for SCS, there are twelve indicators 
with outer loads between 0.40 and 0.70; for VSA, there are eight indicators with factor loadings 
between 0.40 and 0.70).

For all first-order constructs, the HTMT ratios are below the baseline value 0.85 (for conceptually 
different constructs). The HTMT ratio for second-order constructs is equal to 0.913 (slightly 
above the 0.90 threshold for conceptually similar constructs).

For all 66 indicators, the outer loadings are greater than their respective cross-loadings. It is 
worth noting that 48 indicators presented high cross-loadings (between 0.60 and 0.70).
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For the internal consistency of the measurement model, the composite reliabilities (CR) 
and Cronbach's alphas (CA) were considered. In all cases, the minimum reference indices were 
exceeded (Table 2).

6.1.2. Evaluation of the structural model

Considering the good performance of the measurement model, it was possible to evaluate the 
structural model (Table 4).

Table 4  
Evaluation of the structural model H1

Structural relation f2 Structural 
coefficient

Standard 
error P-value R2 adjusted

H1 3.666 0.886 0.013 0.000 0.785

Five dimensions were used to measure the second-order latent variable VSA, and four to 
measure the second-order latent variable SCS (Figure 4), with SCS explaining R2 =78.5% of the 
variance of VSA. Hypothesis H1 was confirmed (P<0.0001) with high effect size (f2 =3.666).

The predictive or generalization power (ability to observe the same results in other samples) 
of the structural model is moderate to high, considering the criteria and procedures described by 
Shmueli et al. (2019). For the evaluation of the predictive power, the statistics Q2, MAE (mean 
absolute error) and RMSE (root mean square error) were considered. Predictive relevance is 
confirmed when Q2 > 0 for all indicators in the measurement model, which is exactly the case. 
If the prediction errors of the indicators are symmetrically distributed, the predictive power is 
evaluated, considering the RMSE values; otherwise, the MAE values are considered. The RMSE 
(or MAE) values of the measurement model are compared with the RMSE (or MAE) values 
produced with linear regression. As in the case of this study, the prediction errors of the indicators 
are approximately normally distributed (kurtosis and skewness ranging between -2 and 2, with 
the exception of one item, with kurtosis value equal to 2.368), and for most indicators (56 out of 
66) RMSE of the measurement model are smaller than the RMSE produced by linear regression, 
it is concluded that the predictive power of the model is moderate to high.

Table 3 
Discriminant validity of second-order constructs: Fornell-Larcker criterion

VSA SCS

VSA 0.881

SCS 0.886 0.868

Note: All correlations are significant at 1%.
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6.2. coMplex Structural Model

High explanatory power of the SCS construct on the VSA construct (R2 =78.5%) enables us 
to assess the effects of the first-order constructs that make up SCS (LS, DS, IS, and BS) on first-
order constructs that make up VSA (FPA, MIA, SCA, MCA, and PIA). This finer assessment of 
the relationship between SCS and VSA is represented by the complex structural model (Figure 5).  
Hypotheses H2, H3, and H4 will be verified by evaluating the joint explanatory power of the 
first-order constructs LS, DS, IS, and BS of SCS on each of the first-order constructs of VSA.

Figure 5. Complex structural model
Source: Ringle et al. (2015).
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The red arrows in Figure 5 indicate that the structural coefficients are not significant at 1% 
level: LS construct does not relate to any of the VSA dimensions, just as DS does not relate to 
the MIA, SCA, and MCA constructs. All other structural coefficients are significant at 1% level 
(and are represented in green). 

Statistical significance was estimated considering 5,000 bootstrapping samples. The histograms 
related to the structural coefficients maintained the unimodal behaviour.

6.2.1. Measurement model evaluation

The average variances extracted from the first-order constructs are exactly those presented in 
the evaluation of measurement model referring to the structural model H1 (Table 2), which 
exceed the minimum reference value (which is equal to 0.5). For the discriminant validity, the 
Fornell-Larcker criterion was considered: from Table 1, the values referring to the first-order 
constructs can be extracted.

The correlation between the DS and FPA constructs is greater than the square root of the 
average variance extracted from FPA, however the difference is small. The confidence interval, 
with a 95% confidence level for the correlation between DS and FPA, has the values of 0.746 
and 0.834 as extremes. The Fornell-Larcker criterion will probably be met if the DS indicators 
with low outer loading are eliminated (there are two in all: one with 0.698; the other with 0.472).

With the exception of the HTMT ratio for DS and FPA (equal to 0.853), all others were 
below reference value of 0.85.

For all 66 indicators, the outer loadings are greater than their respective cross-loadings. It is 
worth noting that 48 indicators showed high cross-loadings (between 0.60 and 0.70). The values 
referring to the internal consistency of the structural model are those presented in Table 2.

6.2.2. Evaluation of the structural model

Considering the good performance of the measurement model, it was possible to evaluate the 
complex structural model (Table 5).

Table 5  
Evaluation of complex structural model

Structural Relation f2 Structural  
Coefficient

Standard  
Error P-value R2 Adjusted

LS

with FPA

0.000** 0.016* 0.061 0.794

0.683
DS 0.242 0.482 0.060 0.000
IS 0.077** 0.221 0.054 0.000
BS 0.063** 0.211 0.052 0.000
LS

with MIA

0.006** 0.082* 0.065 0.211

0.600
DS 0.024** 0.171* 0.073 0.020
IS 0.269 0.465 0.052 0.000
BS 0.031** 0.167 0.060 0.005
LS

with SCA

0.001** 0.031* 0.069 0.653

0.510
DS 0,007** 0.100* 0.084 0.237
IS 0.092 0.301 0.063 0.000
BS 0.140 0.390 0.063 0.000



20

458

BBR, Braz. Bus. Rev. – FUCAPE, Espírito Santo, 20(4), 443-464, 2023

Structural Relation f2 Structural  
Coefficient

Standard  
Error P-value R2 Adjusted

LS

with MCA

0.022** 0.153* 0.063 0.015

0.625
DS 0.015** 0.131* 0.072 0.066
IS 0.161 0.348 0.059 0.000
BS 0.099** 0.286 0.059 0.000
LS

with PIA

0.013** 0.100* 0.063 0.115

0.728
DS 0.131 0.328 0.056 0.000
IS 0.258 0.375 0.047 0.000
BS 0.050** 0.173 0.046 0.000

Note 1: (*) Structural coefficients not significant at the 1% level.
Note 2: (**) Effects not significant at the 1% level.
Note 3: VIF value of the exogenous constructs: 2.860 (LS); 3.067 (DS); 2.033 (IS); 2.248 (BS).

The LS construct has no influence on the VSA constructs: all f2 and structural coefficients 
are non-significant at 1% level.

The DS, IS, and BS constructs exert influences on the VSA constructs: the R2 values for each 
of the endogenous constructs are large and significant at 1% level. Hypothesis H1 is confirmed 
again, now evidencing that LS did not contribute to the relationship between SCS and VSA.

The BS construct influences all VSA dimensions: all structural coefficients are significant 
at 1% level; the effect is significant at 1% level, and moderate only for the SCA dimension. 
Hypothesis H2 is confirmed.

The IS construct influences all VSA dimensions: all structural coefficients are significant at 
1% level; only for the FPA dimension the effect is not significant at 1% level. Hypothesis H3 
is confirmed. 

The DS construct influences the FPA and PIA dimensions of the VSA construct: the effects 
are average and significant at 1% level; the structural coefficients are also significant at 1% level. 
Hypothesis H4 is confirmed.

Predictive relevance of the structural model in Figure 5 is confirmed by observing Q2 > 0 for 
all indicators. As in our case, the prediction errors of the indicators are approximately normally 
distributed (kurtosis and skewness ranging between -2 and 2), and for most indicators (90%) 
the RMSE of the measurement model are smaller than the RMSE produced by linear regression, 
it is concluded that the predictive or generalization power of the model is moderate to high.

7. DISCUSSION
The findings of this survey corroborate those of Moreno et al. (2017), indicating that the 

increased presence of control levers affects the perception of strategic alignment. Santos et al. 
(2020) also found evidence that the presence of levers in a balanced way favours strategic alignment 
(in public education institutions).

The questions raised by Deschamps (2019); Grabner and Moers (2013); Otley (1980) and 
Soman and Cheema (2004) regarding the capacity and consistency of strategic control systems 
in achieving alignment are clarified when observing the structural models, as demonstrated in 
the analysis of hypotheses H1, H2, H3, and H4.

Table 5  
Cont.
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The findings also indicate, in the interaction demonstrated (Table 5) between the control lever 
of the diagnostic system (DS) and the variables formal planning (AFP) and people involvement 
(PIA) of the vertical alignment construct, the assertiveness expressed by Cintra (2011) on the DS 
lever, promoting motivation for employees to align their behaviour with the organization's goals.

Arjaliès and Mundy (2013) related levers of control to strategic management of corporate 
social responsibility (CSR), concluding that control systems allow managers to identify threats 
and opportunities associated with the CSR strategy, forming risk management processes that 
support their organizations achieving their strategic objectives. In addition, CSR documentation 
such as reports and plans enable companies to define their values and purpose, communicate 
to their employees the alignment of CSR strategy with external interests, and build a coherent 
agenda for their CSR strategy.

These findings also agree with the conclusions of Widener (2007), considering that there are 
two types of strategic elements – strategic uncertainties and strategic risk – that determine the 
importance and role of control systems. He also documents that diagnostic and belief systems 
facilitate efficient use of managerial attention, while the interactive system consumes management 
attention (control has a “cost”). Organizational learning is enhanced by emphasizing the belief 
system and using the diagnostic system. Both organizational learning and attention are positively 
associated with performance.

8. FINAL CONSIDERATIONS, LIMITATIONS,  
AND RECOMMENDATIONS
The present study aimed to assess and evaluate the relationships between Simons' (1994) 

strategic levers of control and the strategic alignment at Itaipu Binacional (2019). 
The findings showed positive associations between the levers of control and vertical strategic 

alignment, with emphasis on the results arising from the modelling of structural equations, 
showing the strong influence of three levers of control on alignment: diagnostic system (0.289), 
belief system (0.267), and interactive system (0.382). Therefore, it is possible to deduce that 
positive levers have a greater influence on the company's vertical and internal alignment. However, 
one of the more restrictive levers (boundaries) does not influence this construct. The central 
hypothesis of this study was confirmed, demonstrating and reinforcing the proposition of the 
levers of control model defended by (Simons, 1995). 

Considering the results of this study, it is convenient to list the contributions in the theoretical 
and practical areas. The first is related to the fact that this study corresponds to an opportunity to 
confirm the validity of the scales used in the survey, which present adequate solidity and robustness. 
Therefore, the study extends the literature on control systems by (Simons, 1995), presenting, as 
results, the dissemination of a more integrative control methodology that produces associations 
with strategic alignment, contributing to the evolution of strategic management processes in 
organizations, and consequently promoting alignment between organizational levels, with tacit 
and positive effects on performance. It was also found, in a cross-analysis, that the interactive 
system influences the diagnostic and boundary systems, and that the belief system influences 
each of the other three systems.

As a suggestion for future research, it is recommended to conduct studies in other organizations 
in the same sector, to assess whether there will also be significant influence of the management 
control levers with the vertical strategic alignment, with the presumed established hypothesis.
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