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ABSTRACT: This work analyzes the development profile of Brazilian firms regarding
management accounting attributes. Much has been written in recent years about the design
of management control systems and the use of management control artifacts, but there is a
relevant antecedent that has been little explored, namely the profile of these attributes,
involving aspects such as scope, timeliness, integration and aggregation (Chenhall &
Morris, 1986; Silvola, 2008). These attributes define, limit and expand the power for
management control to act (Berry, Broadbent & Otley, 2005) and they are interdependent,
since each influences the others. They are the basis on which the organization’s
management model is structured and developed. Within the universe of a firm’s
management control, there are various artifacts that are implemented with the aim of
providing support to managers’ decision-making process, besides coordination and
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influence on the employees (Anthony & Govindarajan, 2002; Hansen & Mouritsen, 2007).
Among the existing artifacts cited in the literature as relevant for the planning and control
process are strategic planning, budgeting, capital budgeting, profitability analysis, rolling
forecasting and real options. In a changing environment, the attributes can change in terms
of form and amplitude, demand and utilization, implying the need for integrated and
proactive review and adjustment. The impact of the adequacy of these attributes on the
design and use of management control systems is so relevant that they can distort and
impair this design and use. To address the theme within a consistent theoretical framework,
the idea of attribute in this article is based on some classic works (Chenhall & Morris,
1986; Silvola, 2008). This is a descriptive study, developed from an exploratory
perspective, looking ahead to more comprehensive development in the future, given the
absence of analogous works on Brazilian firms. The study was carried out through a survey
of a sample composed of 125 Brazilian firms, with the data gathered by a structured
questionnaire administered over the Internet. The data were analyzed by partial least
squares path modeling (PLS-PM). The results suggest that the attributes examined are
related in different ways, depending on the profile of the organization’s scope, influencing
the existence of some management accounting artifacts, which should be taken into
account in defining or updating the management information system. In short, if a firm
wants to use artifacts for management control, it should review the structuring of its
attributes.

Key words: Management control; development of Brazilian companies
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1. INTRODUCTION
hy speak of antecedents? Because often some requirements that

should be considered in examining a given theme undergo
changes, including in importance of their configuration.
Relevant aspects for investigating a theme can cease to be
important due to changes in the environment or technology or
the emergence of substitutes. When reexamining antecedents, it
is necessary to review the structural base and constructs, and in this process opportunities
for organizational improvement arise.

In the present case, the antecedents are the structure of the management control
system and its attributes (scope, timeliness, aggregation and integration). Although they are
present in all organizations, the change that comes over time can cause certain aspects to
be overlooked because their review is not valorized. In the final analysis, to change and
progress it is often necessary to review and rethink pillars previously considered as solid
and untouchable.

Management of organizations requires an information system that provides
responses to the demands of users of accounting. This system is traditionally separated into
two areas of study: financial accounting, which involves the information for external users,
and management accounting, which deals with the information intended for internal use of
the organization (Hansen & Mowen, 1997, p. 2). The study of management accounting is
mainly concerned with: (i) supporting firms’ decision-making process (Anthony &
Govindarajan, 2002), and (ii) influencing and (iii) coordinating people (Hansen &
Mouritsen, 2007).

In turn, within the management process, management control “is a process of
guiding organizations into viable patterns of activity in a changing environment” (Berry,
Broadbent & Otley, 2005, p. 18). That process cannot subsist without a management
accounting system that is structured consistently with the demands, and should provide
conditions to instigate, orient and clarify managers regarding the important elements for
managing their organization.

For this to occur, the information system developed must be dynamic, regarding
currency, flexibility, amplitude and diversification. However, the limit on the potential use

is intrinsically related to the system’s capacity and the manager’s demand.
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While in theory a firm that has the latest management instruments should obtain
better results, this has not been empirically demonstrated (Chenhall, 2003, p. 132).

A firm’s financial result depends on a series of management aspects, and the use of
management accounting resources can at most make managers more prepared and more
confident to perform their activities, besides more assertive due to the support of the
process. Therefore, achieving better financial results depends on a complex combination of
many internal and external factors that are very hard to identify and study. In this way, the
existence of an information structure results from the belief that assertiveness improves the
quality of management.

In this sense, one antecedent of the existence of artifacts (the management control
techniques that will be employed) is the design of the management information system.
And in turn, a forerunner of the management information system’s design is the presence
of determined qualitative aspects, called attributes, of the management accounting system.
These regulate the scope and characteristics of the information provided. The attributes are
the scope, timeliness, integration and aggregation of the system.

Weak and unambitious attributes in terms of scope imply limited designs to meet
the demand for artifacts. To some extent the attributes can interact, influencing each other.
Alterations in the configuration of the attributes are certainly possible, but need to be
consistent among the elements, without which the artifacts will not meet the demand or
will do so only partly.

The importance of studying the attributes of the management control system rests in
the fact that the choice of the characteristics of the information generated by the system
(the system’s attributes) are forerunners for development of the system and the choices of
the artifacts that compose it.

Therefore, adequate knowledge of the antecedents for developing the management
control system can enable artifacts to be developed and implemented in harmony with the
needs of the particular firm.

Awareness of this condition allows avoiding wasted effort by the people involved
and increases the efficiency and efficacy of the system, in the sense of contributing more
decisively to the firm’s competitiveness and profitability. In turn, these aspects potentially
mean more employment and wealth for the country as a whole. As a consequence of these
observations, our guiding research question can be stated as follows: Is there an

association between the attributes of management control systems (scope, timeliness,

BBR, Braz. Bus. Rev. (Engl. ed., Online)
Vitoria, v. 9, n. 1, Art. 6, p. 125-145, jan-mar. 2012 www.bbronline.com.br


http://www.bbronline.com.br/

Antecedents for defining management control system design: empirical evidence from Brazilian 129
firms

aggregation and integration) and the profile of the artifacts of management information

systems?
2.LITERATURE REVIEW

The basic elements to study the theme are: (i) evolution of the attributes, (ii) design

of the management control system and (iii) management control artifacts.
2.1 Evolution of the attributes

Chenhall & Morris (1986), in a seminal article, present the attributes of
management information systems: scope, timeliness, integration and aggregation. These
attributes are essential to the design and use of management control systems and permit
identifying their profile.

Regarding scope, which refers to focus, quantification and horizon (Chenhall &
Morris, 1986), the authors indicate that different dimensions are possible: narrow, broad or
intermediate, also called medium (Silvola, 2008).

The broad dimension should provide (i) internal and external information, (ii)
financial and nonfinancial information, and (iii) information oriented to the past and the
future.

Restricted scope means the information is more limited, basically involving internal
historic and financial information. This information will have to be adjusted in relation to
timeliness, aggregation and integration to allow balance in the management information
system design.

According to Silvola (2008), there is an intermediate profile, which differs from the
broad scope only by not including external information.

Scope should be the first attribute to be defined, and consequently the entire design
of the management information system should depend of its amplitude. However, this may
not happen in practice, because definition of the design occurs at a certain moment and in
the future may not meet the information demands in a properly organized and holistic
form, unless efforts are made to revise the system’s attributes in relation to the current
configuration and complexity of operations.

Timeliness is defined in terms of opportune response, that is, providing information
when requested or in the frequency desired. It enhances the use of management
information, providing rapid feedback to the decisions made. The timely availability of
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information is a relevant factor, and although the supply of historic information may not be
so complicated, the supply of projected information about the future, for example detailed
by business unit, is more complex and costly. Automation plays an important role in the
generation and availability of information in standardized form, and if a firm’s computer
systems are not up to the task, timely use of information will not be possible, making for
inefficient management.

Aggregation is the attribute that permits information to be offered at various levels
of agglutination, from simple information considered basic, such as the amount of a raw
material not yet processed, to information aggregated in various time periods or by cost
centers or areas of interest, etc. Proper aggregation can bring relevant responses for
management actions. To achieve this requires analysis and decisions in terms of relevance
and priorities. Obviously, changes in the modus operandi and structural changes, such as
mergers and acquisitions, demand comprehensive revisions.

Finally, integration entails the coordination of various segments within a firm or
business unit/area. This may simply involve combining information on areas over time or it
can involve internal transfer prices, acting to regulate the relationship between different
units, revealing their interdependence. In other words, integration refers to the information
about the operations and activities of the units of an organization and also information
about the impact of one unit’s decisions on the performance of the others (Bouwens &
Abernethy, 2000) and of the organization as a whole.

Moores & Yuen (2001), revisiting approaches covered before (Merchant, 1981,
1997), refer to attributes as being the formality of routines and procedures with intensive
use of computers, the technical team and financial modeling, all of which must have
certain characteristics to be selected and presented within the decision process. Therefore,
the prior choice of these attributes, regarding the structuring or fit of the design of
management control systems implies identification of the qualities that managers expect

from the information provided by the system.
2.2 Management information system designs

Aguiar & Frezatti (2007) describe the development of management information
system models based on DelLone & McLean (1992), whose approach had the merit of
combining qualitative aspects with a set of elements. It has become known as the
taxonomy of DelLone & McLean (1992), which contains six dimensions analyzed to reach

conclusions on the success of an information system.
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These dimensions are: (i) system quality, with focus on the definitions of the
desired characteristics of the information system; (ii) information quality, which defines
the information to be provided by the information system and its quality; (iii) use, meaning
the way the system is utilized; (iv) user satisfaction, which considers the attitudes of
managers regarding the system; (v) individual impact, which analyzes the perception of
individual users, their understanding of the information received and the change this causes
in decision behavior; and (vi) organizational impact, which considers the influence that the
individual impact has on the organization and the impact of the individual decisions on the
organization (Delon & McLean, 1992; livari, 2005).

The management information system attributes are included in the information
quality category. In the approach of DeLone & McLean (1992), the system’s success
depends on the balance, or at least the consistency and coherence, among all six
dimensions.

Seddon (1997) starts from the model of DeLone & McLean and also criticizes its
qualitative potential, which can cause confusion. As a solution, he proposes the inclusion
of new variables in the model: (i) expectations of decision-makers about the costs and
benefits of future use of the information system; (ii) corporate (shareholders),
organizational and individual consequences of the results attributed to the system’s use;
(ii1) perceived utility, which is an indicator of how strongly managers believe that the use
of a particular information system will have on their performance or that of the group or
organization, by producing benefits; and (iv) net benefits, measuring the sum of all the past
benefits and the expected future ones attributed to the use of an application of the system,
as perceived by the shareholders.

The contribution of Moores & Yuen (2001) to management information system
models was to include segmentation between different levels of formality regarding the
nature of the selection and presentation of management accounting information over the
life cycle of companies. They use a life cycle perspective to discriminate this model. In
their framework, the attributes of management information systems are found in the
presentation of the information.

Henri (2006) presents a configuration that considers aspects regarding the diversity
of the indicators: (i) subjectivity and objectivity, (ii) internal and external focus and (iii)
financial and nonfinancial metrics; as well as regarding the nature of use: (i) monitoring,

(i1) attention focusing and (iii) strategic decision-making legitimization.
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Ferreira & Otley (2006; 2009) make an important contribution by including cost as
an attribute, as well as, based on the work of Simons (1990; 1995), incorporating a use
dimension that includes the way managers use information: (i) diagnostic use (monitoring
performance to take corrective actions), (ii) interactive use (monitoring strategic
uncertainties and permitting dialog between mangers and subordinates) and (iii)
dysfunctional use (use for purposes other than those envisioned for diagnostic or
interactive use).

Besides the characteristics of the information that will be provided, the design of
the management control system depends on decisions about the artifacts that will integrate
it (techniques utilized), which can be classified as traditional and contemporary (Chenhall
& Langfield-Smith, 1998; Otley, 1999; Ferreira & Otley, 2006).

In this respect, besides the design, the proposal incorporates the use perspectives of
Simons (1990; 1995), so that management control systems can be understood in relation to
two dimensions (Figure 1), one involving the design and the other the use (Ferreira &
Otley, 2006; 2009).

Dimensions of the System
Management Control

v v
Design Use
¥ v
Features Technical
Information
¥
e Scope
o Timelines_s e Traditional e Diagnostic
. Aggreggtlon e Contemporary e Interactive
e Integration e Dysfunctional
e Cost

Figure 1 — Management information system dimensions
Source: Aguiar & Frezatti (2007), illustrating the model of Ferreira & Otley (2006).

Despite the interdependence of these two dimensions, our basic element in this
study is the performance of the design of the management control system. Additionally, we
treat this design solely in terms of the characteristics of the information produced by it
(attributes of the management control system), rather than in terms of the practices
employed (management control artifacts or techniques).

As can be seen from the above discussion, attributes are included in all the models,

being defined as qualitative factors that affect the system as a whole. Therefore, study of
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the attributes, from the perspective of antecedents for development of the system, becomes

the main backdrop, independent of its design and hence use.
2.3 Management control artifacts

Artifacts are the carriers of institutional values, products of human actions:
hardware, software, technologies or ideas (Scott, 2001, p. 81).

From the standpoint of management control, artifacts correspond to all the
instruments and techniques employed to support management of firms. An artifact can be a
concept, a system, a method or a tool (Frezatti et al., 2009). The existence and use of
artifacts should improve the chances of organizational success, and this requires
consumption of resources (money, time, equipment, training, etc.) that will not be
avaialable for alternative uses.

Chenhall & Langfield-Smith (1998) and Ferreira & Otley (2006) indicate the
following set of management control artifacts: formal strategic planning, balanced
scorecard, traditional annual budgeting, beyond budgeting, rolling forecasting, capital
budgeting, activity-based management (ABM), life-cycle analysis, product profitability
analysis, customer and market analysis, value chain analysis, quality improvement
programs, application of real options to analyze investment projects, operational research
techniques, variable costing, direct costing, absorption costing, target costing, internal and
external benchmarking and economic value added (EVA) analysis.

However, not all these artifacts are considered here. Out criteria for selecting the
artifacts were: (i) recognition as an instrument of some part of formal planning; (ii) greater
relative security that the essence of the artifact was captured by the survey among the
respondents; and (iii) elements that permit avoiding the perspectives of “is contained or
contains” (e.g., EVA can exist by itself in the firm’s analysis or it can be present in more
than one artifact, such as strategic planning, budgeting or capital budgeting).

Therefore, from the list provided by Chenhall & Langfield-Smith (1998), we
surveyed formal strategic planning, traditional annual budgeting, rolling forecasting,
capital budgeting, product profitability analysis, customer and market analysis and real

options to analyze investment projects.
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3.RESEARCH DESIGN

The research design took into account the relationship between the four

management accounting system attributes and the six management control artifacts

mtifacts \

_ Formal strategic planning
Scope (narrow, medium and broad) |::> Traditional annual budgeting

Attributes

Integration Rolling forecasting

Aggregation Capital budgeting

Timeliness Profitability analysis of products, customers and markets
@aal options to analyze investment projects j

Figure 2: Research design

The literature has addressed the attributes, but without exploring the way they are
interrelated or whether or how they relate with the artifacts.
Nature of the study

In light of the need for more information for a better understanding of the theme
with respect to Brazilian firms, this is a descriptive study with a quantitative approach that
aims to identify, based on primary data, the aspects of real importance to the theme, even
though for the sample considered questions with descriptive characteristics can be found.
The results can serve as elements for future studies.
Population

The population includes listed and unlisted companies established in Brazil, with
both national and foreign ownership, including state-controlled ones. The data on these
firms was obtained from the 2006 edition of Melhores & Maiores (“Best & Biggest”),
referring to 2005, considering medium and large companies. The size classification is
based on the definition of the National Bank for Economic and Social Development
(BNDES, Circular 64/2002), according to which a medium company is one with annual
revenue above R$ 10.5 million and large ones as those with revenue greater than R$ 60
million, although not targeted in the analysis of this work.
Sample and data collection

We collected the data via the Internet, using the Formsite tool, by applying a semi-
open questionnaire. The reason for choosing this type of questionnaire was its adequacy in
terms of scope and objectivity. We addressed the questionnaires to the chief financial

officer or the executive in charge of investor relations.
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The stratification was based on sector and size (in terms of annual revenue). The
distribution found in terms of turnover was relatively balanced. However, out of the 24
different sectors used by the magazine to classify the companies, we formed 19 groups
(sectors), within a criterion of maximum homogeneity, due to the great dispersion in some
sectors (Table 1).

The sample of firms was composed by using a probabilistic approach, based on
random numbers. Once the sample size was determined, the firms were drawn within the
stratification chosen. In the case of firms that did not answer the questionnaire, a new
drawing was carried out to replace them. Of a total of 2,181 companies (population), the

final sample was made up 125 companies.

Table 1 Segmentation of the sample

Ranges of revenues (in milions) % of
Sectors >50<1 [ >100< [ >250< [ >500<L1. [ >1.000<3 [ >3.0 | Total | ; .,
<50 | 00 250 500 000 .000 00

Agribusiness 0 0 1 1 0 2 0 4 3,2%

Food, beverage and tobacco 2 1 1 1 0 0 7 5,6%

Wholesale, retail and foreing 1 1 2 0 4 1 1 10 |80%

trade

Cars and trucks 1 2 0 0 3 1 2 9 7,2%

Apparel and Textile 0 0 0 2 2 0 1 5 4,0%

Civil construction 0 3 0 1 1 0 0 5 4,0%

Eletroeletronics 1 1 1 2 0 0 0 5 4,0%

Energy 2 0 0 0 1 0 0 3 2,4%

Pharm_acet_;tical, cosmetics 1 1 0 0 2 4 1 9 7.2%
and toiletries

Financial Institutions 1 0 0 2 3 0 3 9 7,2%

Chemical and petroquemical | 2 0 1 2 0 2 1 8 6,4%

Utilities 0 1 2 0 3 1 0 7 5,6%

Siderurgy and metalurgy 2 1 1 0 1 1 2 8 6,4%

Technology and computers 1 0 1 1 3 1 0 7 5,6%

Telecommunications 0 0 1 1 0 0 1 3 2,4%

Transport and logistics 1 1 0 1 0 0 0 3 2,4%

Other industries 3 1 2 1 1 1 0 9 7,2%

Other Services 0 3 1 0 0 0 0 4 3,2%

All others 2 2 1 2 1 1 1 10 |8,0%

100,0

Total 20 18 16 17 26 15 13 125 %
16,0 | 14,40 | 12,80 | 13,60 10,40 | 100,0
o 1 L L L 1 1
% of total % | % | % | % |2080% | 1200% | % | 0%
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Variables of interest and scale

The variables significant for the study resulted from the research design, regarding
the attributes (Table 2) and artifacts (Table 4).
Analysis of the data

We used the following statistical treatment:

» Univariate analysis: frequency analysis.

» Bivariate analysis: correlations between the attributes and artifacts.

» Multivariate analysis: Measurement and structural models, estimated
simultaneously by partial least squares path modeling (PLS-PM), which we
considered most suitable for our research objectives because it has a predictive
aim, is indicated in studies that are more exploratory than comfirmatory (tests
of theories) and is also able to deal with small samples (fewer than 200 cases)
(Zwicker et al., 2008).

4. RESULTS AND DISCUSSION

The analysis was conducted in the following sequence: (i) the set of attributes, (ii)
the set of artifacts, and (iii) the relation of the artifacts and the different scope profiles.

4.1 Attributes

Approximately half of the firms investigated use some attribute, as shown in Table

2.
Table 2: Attribute use frequencies
_ _ Number
Attributes Items used to measure the attribute (a) %
(ves)
Internal scope (the information is exclusively intended o
0
for internal questions of the firm)
External scope (the information is aimed at external
36 29%
users)
Scope Financial (exclusively financial information) 70 56%
Nonfinancial information included in the analysis
o 73 58%
(non-monetary indicators of other natures)
Historic information (real) 101 81%
Information about the future (projections) 90 72%
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] ) Number
Attributes Items used to measure the attribute (a) %

(ves)

_ Combination of data by functional areas (by cost
Aggregation ) ) 100 80%
centers, business units, etc.)

The reports are provided quickly 72 58%
The standard reports are provided automatically 59 47%

o The frequency of the reports is according to need
Timeliness ) 91 73%
(daily, monthly, etc.)

Information is received practically automatically
: : o : 36 29%
(small time lag in receiving information)

Decision models (break-even point, linear
_ 62 50%
programming, etc.)

) Combination by areas over time (accounting system
Integration 43 34%
accrues balances by area)

Reports of interactions between sub-units (transfer
) ) ) 48 38%
prices, analysis by sub-unit, etc.)

Note (a): The scale for all the items is binary (No =0 and Yes = 1).

In the structural model, all the attributes were predictors of all the artifacts (the
results are commented on in Section 4.3). The estimation was done by partial least squares
path modeling (PLS-PM) and the model to measure the four attributes was evaluated in
three forms (Table 3):

e Convergent validity: aggregation, integration and timeliness had average extracted
variance (AEV) near 0.5, which is the threshold value recommended by Fornell &
Larcker (1981), but the scope had a value below the recommended minimum.
Despite this, we continued the analyses, in light of the findings of other studies
(Chenhall & Morris, 1986) and the other results of validity and reliability.

e Discriminant validity: Table 3 shows that the square root of the mean extracted
variance (figures in the diagonal) is higher than the correlations between the latent
variables. This is an indicator of the presence of discriminant validity (Fornell &
Larcker, 1981).

e Reliability: For the four latent variables, the compound reliability was 0.7, which is
considered acceptable (Fornell & Larcker, 1981).
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Table 3: Correlation between the attributes and evaluation of the validity and reliability

Attribute (a) AEV C.R. Mean(b) S.D. 1 2 3 4
1 — Aggregation 1 1 0.80 040 1.00
2 — Scope 032 0.73 0.58 027 032 0.56
3 — Integration 046 0.71 0.40 033 023 047 0.68
4 — Timeliness 046 0.77 0.52 032 018 047 035 0.68

Note (a): Mean, standard deviation and probability of significance were estimated using SPSS 17.0 based on
the factorial scores obtained in SmartPLS 2.0.M3 (Ringle, Wende & Will, 2005) and the other results were
obtained directly in SmartPLS. The values in boldface (in the diagonal) are the square root of the AEV.
Correlations greater than or equal to |0.18| were significant at 5% (two-tailed) and correlations greater than or
equal to |0.23| were significant at 1% (two-tailed). Sample size of 125 cases.

Note (b): Dummy scale (Yes =1, No = 0).

Legend: AEV = average extracted variance. C.R. = compound reliability. S.D. = standard deviation.
4.2 Artifacts

All the attributes had a larger percentage of responses in the fourth option (artifact
is known, made avaialable and utilized). Table 4 presents the distribution of the responses
for each artifact.

Table 4: Frequencies of knowledge and use of the artifacts

3 — Known,
) 2 — Known and . .
Attributes 0 — Not known 1 - Known . avaialable and Median Mean S.D.
available .
utilized
Formal strategic
. 9 7% 18 14% 15 12% 83 66% 3 24 0.98
planning
Traditional
. 6 5% 8 6% 4 3% 107 86% 3 2.7 0.80
annual budgeting
Rolling
. 44 35% 28 22% 8 6% 45 36% 1 14 1.30
forecasting
Capital budgeting 9 7% 16 13% 11 9% 89 71% 3 24 0.97

Analysis of

profitability of

products, 22 18% 11 9% 6 5% 85 68% 3 2.2 1.20
customers and

markets

Real options to

analyze

. 37 30% 23 18% 10 8% 55 44% 2 1.7 131
investment

projects
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4.3 Attributes as antecedents of the artifacts

In this step of the analysis we estimated a model in which the four attributes were
predictors of the six artifacts. The PLS-PM enabled estimation of all the coefficients
simultaneously. We estimated this model four times: complete sample (125 firms), sample
with narrow scope (30 firms), intermediate scope (59 firms) and broad scope (36 firms).

The justification for this procedure is that if we had considered the latent variable
scope to have a score that increased as it became broader, as Chenhall & Morris (1986)
did, it would have been sufficient to analyze the full sample. However, we observed that
the responses to the scope items did not follow this logic, but rather presented
organizations that indicated extreme scope and information about the future, but did not
indicate the other items.

The criterion used to classify the firms was the following: those with systems
providing external information and information about the future (projections) were
classified as having broad scope, while those only having external information were
classified as having intermediate scope and the others were classified as having narrow
scope.

In this respect, the sample size affected the study, because only the intermediate
scope had a relevant number of respondents (practically half the sample). In any event, the
explanatory power, in the classification of Cohen (1977), was medium in most of the
analyses, which is very relevant for this type of study. For the social and behavioral
sciences area, Cohen suggests R? = 2% for classification as small, R? = 13% as medium
and R? = 26% as large.

To allow understanding the results of the survey, Table 5 presents the information
of each artifact broken down into each of the types of scope, after which we comment on
the significant effects (p < 0.05)a.

Table 5: Attributes as antecedents of the artifacts

Dependent variable Strategic planning Budgeting

Sample All Broad | Medium | Restrict | All Broad | Medium | Restrict
Agregation 0,088 0,245 0,202 -0,078 | 0,042 | 0,060 0,147 -0,151
Scope 0,309*** | 0,421*** | 0,265** | 0,546*** | 0,198* | 0,369** | 0,115 0,390*
Integration 0,123 | 0,320** | 0,103 0,196 | -0,021 | 0,268 0,187 -0,155
Timeliness 0,037 |-0,349**| 0,203 |-0,385**| 0,069 | -0,297* 0,132 -0,016
R? 18% 36% 20% 36% 6% 26% 11% 15%
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Dependent variable Rolling Forecast Capital Budget

Sample All Broad | Medium | Restrict All Broad | Medium | Restrict
Agregation 0,116 0,112 | 0,300** | -0,214 0,026 -0,004 0,093 -0,042
Scope 0,029 0,176 0,014 -0,088 | 0,402*** | 0,382** | 0,064 | 0,506**
Integration 0,206** | 0,402** | -0,106 0,077 -0,034 | 0,397** | -0,006 -0,148
Timeliness 0,104 | 0,267 | 0,281** | -0,178 0,127 -0,186 | 0,272** | -0,145
R? 100% 23% 17% 12% 20% 29% 9% 20%
Dependent variable Profitability analysis Real Options

Sample All Broad | Medium| Restrict All Broad| Medium | Restrict
Agregation 0,121 0,009 | 0,245* | 0,029 | 0,213** | 0,135 | 0,341*** | 0,022
Scope 0,138 |-0,258*| 0,189 0,043 0,163 0,160 0,186 0,259
Integration 0,316*** | 0,274* | 0,231* |0,499***| 0,087 0,230 0,064 -0,178
Timeliness -0,194*** | -0,315*| -0,137 | -0,220 | 0,037 0,086 0,100 0,030
R? 100% 23% 17% 12% 20% 29% 9% 20%

Legend: * p < 0.10, two-tailed. ** p < 0.05, two-tailed. *** p < 0.01, two-tailed.

Broad = 36 firms. Intremedate = 59. Narrow = 30.

4.3.1 Aggregation as an antecedent

In the analysis of the full sample, aggregation had a significant effect only
regarding real options, in the total sample and the intermediate scope. Real options analysis
is a financial technique applied to the evaluation and management of projects. It provides a
perspective that allows analysis, approval and management of projects more closely so as
to mitigate risks. It is thus related to the existence of capital budgeting and project
management as its antecedents, depending less on scope. It is a tool that can be utilized
both for planning and monitoring capital expenditure projects.

In limited form (only in the intermediate scope, not the whole sample), aggregation
had a significant affect in relation to rolling forecasting. An analogy can be made with real
options in the sense that this artifact is related directly with another (in this case

budgeting), of which it is a more sophisticated version.

4.3.2 Scope as an antecedent

Scope was relevant as an antecedent in strategic planning and capital budgeting
regarding the whole sample. In turn, scope was relevant in annual budgeting only for the
broad scope profile.

Regarding strategic planning, as expected scope was more relevant in all the
profiles, in the broad profile by definition, and consequently for the implementation of the
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instrument, since to have information about future possibilities to permit the decision
process, strategic planning is essential. In the narrow profile, given the absence of
specification of information projected for the future, strategic planning was not relevant
(indeed it was absent). The breakdown of the variables related to scope showed that (i)
demand for historic information, which continued being relevant for the existence of future
information, (ii) demand for future information and (iii) demand for external information
were the most relevant latent variables associated with the existence of strategic planning.

Scope was also relevant to capital budgeting, an instrument with long-term
temporal amplitude and that must be materialized both in strategic planning and annual
budgeting, both for the total sample and intermediate and narrow samples. The comments
on this point are analogous to those for strategic planning.

Finally, scope was relevant to annual budgeting only in the intermediate and narrow

profiles, not for the total sample.

4.3.3 Integration as an antecedent

Integration presented a significant effect as a forerunner in the total sample for
running forecasting and profitability analysis. With respect to the profiles, it was only
relevant for strategic planning and capital budgeting (both with broad profile).

Rolling forecasting is a planning support instrument, specifically for continual
updating of the budget. The standout attribute associated with the existence of rolling
forecasting in the broad profile was integration among areas, based on the existence of
transfer prices, analyses of sub-units, etc., which are relevant to the theme.

In turn, analysis of the profitability of products, customers and markets is an artifact
that can be utilized in planning, but it requires obtaining historic budgeting data to be able
to understand, assess and redirect actions. The detailing by the information system is
fundamental for it to be operationalized for planning and monitoring, explaining the
relevance of integration.

In turn, strategic planning and capital budgeting indicated the relevance of the
integration attribute in the broad profile. This makes sense because in larger and more
complex organizations, having mechanisms such as transfer prices and analysis of sub-

units is essential for the process to be consolidated.
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4.3.4 Timeliness as an antecedent

Timeliness showed an impact in the total sample only related to profitability

analysis. In the analysis of the scope profile, strategic planning (broad scope) and capital

budgeting (intermediate scope) also were relevant for this attribute in terms of antecedents.

The availability of computerized data and the frequency of reports were the most important

elements reported by the respondents that influence timeliness in the analysis of

profitability. In other words, for the reports to exist, the structure must be avaialable in line
with the organization’s demand.

In the broad profile, strategic planning as well as annual budgeting rely on the
existence of computerized and rapidly available standardized reports, impacting the
development of the artifact. This finding demonstrates once again that the demand for
high-quality accounting not only involves the ability to consult past information, but also

to obtain information to aid decisions about the future.
5. CONCLUSIONS

The analysis in this article demonstrated that the attributes of the management
information system, for the sample considered, have different scope profiles, with different
configurations of relevance in the associations of the attributes. It can be said that the
structuring of the management control system involves prior specification of its attributes,
and the development of these attributes indicate their influence as antecedents.

It also showed that the attributes interfere in different ways with the artifacts
specified, with scope more strongly affecting the broader planning instruments (strategic
planning and capital budgeting), which are mainly characterized by decisions. Integration
influences the adoption of rolling forecasting, an auxiliary instrument to the more
structured and rigid budgeting instrument. Timeliness proved relevant as a factor limiting
strategic planning, inhibiting it in the broad scope and in analysis of profitability. In turn,
aggregation affects the availability of the real options instrument, a mechanism to help in
the analysis of projects. In summary, the greater the complexity and dependence the
antecedent artifacts are for implementation of the management control system, the less
relevant scope become and the more relevant the other attributes become. This implies, for
example, the need for investments in the structure of information systems and in

knowledge, based on careful planning.
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In today’s competitive environment, it is necessary to analyze and identify the
priorities regarding demand for artifacts. In this scenario, important and sudden changes in
the macro-environment require adjustments so that management of firms can develop
adequately. This means to say that in some organizations the unavailability of artifacts
results from the lack of a discussion about infrastructure preceding the implementation of a
particular artifact.

Changes in the level of demand for information require repositioning of
management information systems and adjustments in their qualitative logic (their
attributes). Depending on the system’s stage of demand, the attributes are adjusted, and a
vicious circle (which could be virtuous) can develop, in which case information is not
provided or properly enhanced.

Because Brazilian firms with publicly traded shares are more pressured to provide
information than are private firms, the demands for information are different, as are the
impacts on the results. Therefore, the main contribution of this work is to allow managers
to understand the consequences of changes in the profile of needs of the firm and to carry
out the pertinent adjustments in the information systems, irrespective of the direction of the

change.
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