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Abstract: Organizations are increasingly aware of the importance of managing the acquisition
processes of new and sustainable knowledge, which allows them to increase performance.
These knowledge-acquisition processes require top management teams to focus on the external
environment to search for sustainable opportunities and initiatives. This spurs top teams to make
strategic decisions that require more comprehensive managerial information, which is provided by
management accounting systems. Our research analyzes how top management team composition
facilitates the acquisition of new knowledge. Our management accounting paper also analyzes the
mediating effect of the interactive use of management accounting systems (MASs) and their impact
on sustainable firm performance. A survey was conducted among the main manufacturer firms in the
Republic of Ecuador. Results were analyzed by using the partial least squares methodology, and they
showed a positive effect for the interactive use of management accounting systems on sustainable
knowledge-acquisition processes. Results also showed that knowledge acquisition increased firm
performance through an interactive use of MASs.

Keywords: knowledge acquisition; sustainability; top management team heterogeneity; interactive
management accounting systems; firm performance

1. Introduction

Increasing public awareness on wellbeing has led organizations to recognize that manufacturing
and industrial development is closely related to all facets of sustainability [1]. Furthermore, the modern
economy has evolved from the industrial era toward a new information society, where the main
assets of organizations are no longer their physical assets, and knowledge is becoming the most
important factor of production [2]. Knowledge is a complex and elusive concept that has been defined
in many ways [3]. It has been extensively defined as the use and retention of intangible resources of
organizations [4]. The process of providing those resources, called knowledge provision, is classified in
two dimensions [5]: where knowledge is developed inside the organization, which is called knowledge
creation [6], and where knowledge is acquired from the environment, which is called knowledge
acquisition [7]. Given the effects of industrial activities on the environment [1], sustainable development
has drawn firms’ attention, since they respond to changes in the global environment by focusing on
acquiring sustainable knowledge [8].

Sustainability knowledge can be defined as the type of knowledge that improves the understanding,
uptake, and end results of sustainability during project life cycles [1]. It usually comes in the form of
experiences, guidelines, policies, and technology innovations, and how all of them have an impact
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on the environment [1]. Sustainability goals can only be achieved when stakeholders are informed
of and continuously updated by the acquisition process of new knowledge toward sustainability in
organizations, which allows constructing consensus and promoting specific measures for the pursuit
of sustainability [1].

Recent research has focused on analyzing how organizations manage their knowledge [9] and has
identified management accounting systems (MASs) as the key mediators to create sustainable value in
the long term [10]. One of the main roles of MASs is to communicate [8], locate, and apply sustainability
knowledge in organizations [11]. From this point of view, sustainability knowledge is based on a
social communication process that can be improved though collaboration and co-operation tools [12].
The type of information provided by MASs determines the quality of decision-making [13]. Thus,
an MAS could be understood not just as an information supplier tool, but as a system that provides
top managers with updated, reliable, and accessible knowledge to facilitate decision-making [14].
Therefore, it is crucial to explore the way in which MASs are related to the acquisition of sustainability
knowledge [15] and the role of top management teams during this process [16]. Our paper tries to
cover this gap by analyzing how top managers use an MAS to improve a firm’s performance and its
relation with the acquisition process of new knowledge toward sustainability in organizations.

Our empirical study was conducted through a survey among the main manufacturer firms in the
Republic of Ecuador. Data were analyzed by using the partial least squares methodology. Our results
indicated the existence of a positive effect of the interactive use of management accounting systems
on sustainable knowledge-acquisition processes, as well as a positive effect on a firm’s performance.
These findings allow top management teams (TMTs) to understand the value of knowledge-acquisition
processes toward sustainability in organizations in a developing market where the topic is still
unexplored. The rest of this paper is structured as follows: In Section 2, we develop our research
hypothesis. In Section 3, we develop our empirical framework and research methodology. Finally,
we discuss the findings and present the conclusions.

2. Theoretical Background and Hypothesis Development

There is broad agreement in the management literature about organizational knowledge affecting
firm performance [17]. Knowledge can have a positive impact on several types of performance,
including economic, environmental, and social [12]. Knowledge management (KM) has an integrated
impact on the three perspectives of sustainability: economical, environmental, and social [12].
This implies a new approach to MASs as organizational knowledge repositories [18], as well as the role
of TMTs in the creation of conditions to implement information and accounting systems [19] that link
them to the acquisition of knowledge and the improvement of firm performance [20].

Upper-echelon theory [21] suggests the existence of a relation between TMT composition and
firm performance [22], since TMTs better understand the organizational structure [23] and enable
strategic change through decision-making [24]. In addition, sustainable management is achieved
through multidisciplinary collaboration, which is highly dependent on the ability of TMTs to foster
communication and interaction on all organizational levels [1]. One of the key factors is TMT
heterogeneity (i.e., members’ background and diversity of characteristics), which has a positive impact
on team orientation toward innovation, diversification, and the search for new opportunities [25].
The bigger the set of cognitive resources is, the wider the range of strategic perspectives that a
heterogeneous top team can share [25].

The acquisition of knowledge is part of the search for opportunities by a TMT, given its capacity to
question the organizational assumptions [26]. This acquired knowledge, external by definition,
is less susceptible to influence by traditional firm archetypes established in the organizational
memory [27]. Acquired knowledge is also influenced by the context and cognitive state of team
members inside the firm [26], which usually generates a certain level of environmental uncertainty
until the team acquires some familiarity to it [28]. From this point of view, the TMT’s role is
crucial [22] because top teams allow the transfer of knowledge-acquisition outcomes to the rest of
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the firm [29]. Furthermore, they allow the transformation of knowledge into tangible outcomes
such as organizational strategies [30]. These decisions have important long-term consequences on
organizational performance [31], since sustainability can only be accomplished when organizations
acquire new knowledge and transfer it across the organizational and hierarchical levels. Thus, it is key
for organizations to not only build but also manage sustainability knowledge [30].

The acquisition of knowledge also influences the TMT cognitive base, since knowledge-acquisition
frequency influences the TMT’s heterogeneity level (e.g., new members in the TMT). Therefore,
the greater the amount of knowledge acquired by the TMT is, the greater the chance of achieving
sustainable solutions, which helps to monitor the environment and acquire relevant knowledge [32].
This is the reason why upper-echelon theory needs a new angle that focuses on the mechanisms
through which the TMT explores, analyzes, and communicates management information [21]. Hence,
a direct relationship can be expected between TMT heterogeneity and knowledge-acquisition processes,
since heterogeneous TMTs are able to conduct this knowledge-acquisition process with greater richness.
Therefore, we formulated the following research hypothesis:

Hypothesis 1 (H1). Top management team heterogeneity is positively related to the acquisition process of new
knowledge toward sustainability in organizations.

Management accounting systems (MASs) are defined as systematic processes of control used
to influence members in organizations to achieve the firm’s goals [33]. Two styles of MAS use
can be identified: diagnostic use, which is financially and historically oriented, and interactive
use, which is non-financially, prospectively, and technologically oriented [33]. As markets have
become more globalized, firms have developed MASs that seek to identify information for
consolidating organizational strategies and for assigning meaning, content, and context to them [34].
These new MASs are traditional ones, which were designed to store great amounts of organizational
information [35]. The knowledge management is defined as the capacity of strengthening the firm
competitiveness through the creation of value from the organization’s intangible resources [36]. Hence,
the competitiveness will depend on how the knowledge is acquired, controlled, and integrated into the
firm [37]. In addition, the importance of promoting sustainability through knowledge management
enables the capacity to communicate decisions, achieve consensus, and promote specific measures [1].

Currently, an increasing number of firms are aware of the potential of sustainability knowledge
to promote innovations and cultural changes in organizations [12]. Interactive MAS use allows the
acquisition of knowledge [38] in two different ways: firstly, by connecting people and allowing learning
networks and secondly, by allowing knowledge storage and codification [39]. Management research has
extensively focused on the influence of knowledge management in MAS development [14], allowing it
to generate more reliable and strategic information [13]. This implies understanding MASs from a more
dynamic perspective, which is oriented toward best practices [40], organization culture, and better
understanding of the firm’s environment [41]. As information technologies evolved, more complex
tools were also developed [13], not only at top management levels (e.g., balanced scorecards) but also
at operative process levels (e.g., enterprise resource planning (ERP)) [14]. Finally, sustainability goals
also need well-informed and continuously updated customers and stakeholders, which occur through
specific MASs [1]. Thus, research has focused on knowledge-evolving processes from their tacit form
(e.g., related to identity, social exchange, and learning) to MASs as explicit knowledge repositories
(e.g., related to documents that are captured and processed through an organization’s information
technologies) [42].

To promote sustainability and deliver tangible results, it is necessary to adopt sustainability
principles during business planning and operation [1]. It is not just about the MAS as a technology
system, but also about an integrated model [43] that allows knowledge to become part of the
organizational routines and keeps organizational learning processes active [44]. Knowledge storage in
an MAS represents the mechanism used to institutionalize knowledge for future usage [18]. Therefore,
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firms can be understood as communities differentiated by their ability to acquire, create, integrate,
and transfer knowledge [16]. This ability is more effective to the extent that MASs are applied
through an interactive use style [4]. Some research has examined interactive MAS use as a mediator
between innovation and effectiveness [4]. On this topic, the upper-echelon literature emphasizes
that organizational innovation could be understood from TMT characteristics [33]. Indeed, TMT
composition shapes organizational behavior, given that its cognitive configuration guides its method
to search and filter information provided by MASs [33]. TMTs that interactively use MASs are
able to better facilitate strategic change in organizations [33], since the interactive use of MASs
provides TMTs with a more comprehensive perspective that includes multiple types of information
(e.g., financial and nonfinancial, internal and external) [45]. This is the reason why firms should
use their MAS to understand their managerial skills on the basis of knowledge acquisition and its
later internal applications [46]. Interactive MAS use allows the integration of knowledge into the
firm’s core competences [47] and makes knowledge not just a TMT’s tool but also a mechanism that
allows adaptation to to environmental change, generates opportunities, increases information flow,
improves innovation, and enhances technology transfer [48].

The interactive use of an MAS implies dialogue and communication between TMT members with
the purpose of identifying opportunities and new resources [4]. The upper-echelon literature suggests
that this dialogue is more likely to occur between heterogeneous TMTs given their higher mental
amplitude, opportunities, and innovation orientation, which can also be explained by the larger pool of
cognitive resources that heterogeneous TMTs share on the basis of their more multifaceted experiences
and backgrounds [25]. Moreover, heterogeneous TMTs are likely to use MASs in a horizontal rather
than hierarchical way, such as an instrument to encourage control and co-ordination as constitutive
elements of interactive use [33]. This occurs since MAS construction as a knowledge enabler was
recognized as a capable strategy to respond to a firm’s requirements in order to improve its core
competences [43]. This is helpful to organizations in which the business logic confronts them with
vast amounts of information that needs to be organized and spread [46]. The literature suggests
that interactive MAS use is linked to innovation, knowledge, and performance [4]. In the same
way, the interactive use of MASs has been identified as an important mediator in the relationship
between TMTs and strategic change [33]. Therefore, it can be expected that interactive use of MASs
accomplishes a mediator function between TMTs and knowledge acquisition. Thus, we formulated the
following hypothesis:

Hypothesis 2 (H2). Interactive use of management accounting systems has a positive mediator effect between
heterogeneous top management teams and the acquisition process of new knowledge toward sustainability
in organizations.

The literature suggests the existence of a relationship between knowledge acquisition and firm
performance [49], which is based on previously well-known direct relationships with multiple
variables related to organizational effectiveness [50]. Some of these variables are strategic
renovation, time reduction, outsourcing process success, work team performance, and organizational
capabilities [51] and sustainability development [1]. Therefore, it is not difficult to build a logical
link between sustainability and business development, while enterprises feel pressure to focus on
their environmental impact and not just on their economic growth [8]. Some research proposes to
understand performance as a consequence of TMT sustainable knowledge acquisition [52]. However,
although firms dedicate resources to knowledge acquisition, they do not dedicate the same effort to
measure their outcomes. Thus, tangible benefit identification becomes difficult [18]. There is still little
evidence of knowledge management’s influence on performance, especially in emergent economies
where it is still a new research matter [18]. Therefore, we formulated the following hypothesis:

Hypothesis 3 (H3). Knowledge-acquisition processes toward sustainability in organizations are positively
related to firm performance.
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Our hypotheses are summarized in the research model shown in Figure 1.Sustainability 2020, 12, x FOR PEER REVIEW 5 of 14 
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Figure 1. Research model.

3. Materials and Methods

Our empirical data were obtained from leading clusters of the private manufacturing sector in the
south of the Republic of Ecuador [53]. This setting fit well with our research objectives, since Ecuador is
promoting the transformation of its productive matrix, which requires significant levels of innovation
for the industrialization process [53]. Southern Ecuador especially has high dynamic industrial activity,
with the only city in the country in which manufacturing activity is bigger than commercial activity [54].
This allowed us to work on a sector that has dynamism, innovation, and shows clear similarities with
other economies in emerging regions and countries, which facilitated the generalization of the obtained
results. Our study covered the most important industrial area, which contains 70.77% of the large
manufacturing companies of the country. We focused on the main firms of the private manufacturing
sector, since they have greater management capacity to analyze knowledge-management processes [55],
which requires more complex management structures and much higher investments [5]. Furthermore,
firms in this sector have similar market structures, which reduces multiple-sample bias and increases
control over environment variability [56]. The included clusters and their participation are shown
in Figure 2.
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The methodological process started with analysis of the Internal Revenue Service database (Servicio
de Rentas Internas del Ecuador (SRI), 2012) and the Special Taxpayer database [57]. This information
was filtered according to firms’ tax status to only include active firms; “special taxpayer” status
(e.g., large companies with high transaction volume); legal status (e.g., only companies or corporations)
of being legally required to keep accounting registers; and, finally, according to main business offices
to avoid redundant information that could provide branch offices [58]. The filtered database was
complemented by an exploratory study through the Internet and telephone calls. The outcome was a
database of 89 firms. Later, 27 firms were discarded due to different reasons, such as not being part of
the manufacturing sector or having small organizational structures and TMTs.

We contacted the firms following a standard TMT model that included not only the CEO but
also vice managers, such as those of human management, financial, production, and commercial
units [59]. A total of 310 questionnaires were distributed in 62 firms following Dillman’s
procedure [60], which increases the possibility of avoiding typical errors associated with survey
research. Before questionnaire development, 12 interviews were conducted with different TMT
members in the manufacturing sector in order to establish a previous parameter about to what KM and
MAS diffusion refers. Interviews showed that TMT members had an overall knowledge about their
fields and techniques. This preliminary version was reviewed by an expert, whose suggestions were
used to improve ambiguous items and inaccurate measurement scales. This reviewed questionnaire
was applied in a pilot study with 31 managers from the study sample. The outcomes of the pilot
study were used to improve survey features on writing and questionnaire length. With an overall
sample of 50 firms and 207 complete questionnaires, we achieved an 83% rate of satisfactory responses,
which allowed us to gather the information of 21 full TMTs (five members), 15 TMTs with four members,
and 14 TMTs with three members (minimum required). Since the survey was filled out on an online
system, the software did not allow partial or incomplete questionnaires; consequently, all received
surveys were included on the study.

4. Variable Measurement

All variables were adapted from already validated scales used in the management literature,
which were measured with a five-point Likert scale in order to preserve online survey homogeneity.
Firm performance and effectiveness were measured by asking managers about how the organization
improved over the past two years in terms of different aspects such as innovation in new products
or services, identification of new business opportunities, co-ordination of efforts in different units,
commercialization of new innovations, and adaptation to unanticipated changes or crises.

We used the Gold scale for measuring knowledge-acquisition processes toward sustainability [61].
Since this scale uses 12 items for measuring both internal and external knowledge acquisition, we ran
factorial analysis that showed four items loaded on internal knowledge acquisition and eight items
loaded on external knowledge acquisition (see Table A1). Only these eight items were used for
measuring the knowledge-acquisition process toward sustainability. Items were modeled to be
reflective and manifested indicators of the constructs, where every TMT was asked to rate each factor
on a scale from 1 (very low) to 5 (very high). Each variable was processed to obtain the TMT average
for each indicator.

TMT heterogeneity was measured according to Naranjo-Gil and Hartmann [25] and Naranjo-
Gil [62] by using TMT characteristics such as tenure, age, education, experience, and formation.
Tenure was measured by four items rated on a scale from 1 (five years or less) to 5 (20 years or more).
Age was measured by one item on a scale from 1 (30 years or less) to 5 (60 years or more). Education
and formation were composed of one and two items, respectively, modelled as formative indicators
and measured on a scale from 1 (none) to 5 (Master’s or Ph.D.). Tenure, age, and education were
processed by calculating the variation coefficients for each TMT. Formation and experience were
treated by calculating the Blau index for each variable and TMT [59]. We standardized the scores of all
variables to measure TMT heterogeneity.
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MAS use was measured using an ordinal scale to capture differences in the extent of the use of the
techniques [63]. The interactive use of an MAS was measured through a scale composed of five items,
from 1 (very rare) to 5 (total) [25]. Respondents were asked to indicate the extent to which they used an
MAS for different managerial decisions, such as for negotiating objectives and targets, for encouraging
new goals and priorities, for signaling key strategic areas, and for involving subordinates in face-to-face
interaction and debate. Factorial analysis revealed that all items were loaded on one factor, which was
interactive MAS use. Subsequently, we calculated the average of every indicator within each TMT.
The control variables of our study were the firm’s size, measured by the number of employees, and the
position occupied by the respondent TMT member [63]. Appendix B shows the items used for each
research variable.

5. Analysis and Results

We analyzed our data by using the partial least squares (PLS) technique, a method based on
minimizing residual variances of dependent variables. Similar to structural equation modeling based
on covariance (LISREL or EQS), PLS methodology focuses on variance prediction in dependent
variables, and it allows working with smaller samples than those used in covariance-based models [64].
Path coefficients are equivalent to the β (beta) statistical components of minimum square ordinary
regression [64]. Furthermore, PLS allows working simultaneously with the measurement model and
the internal structural relations without making assumptions about the data distribution pattern [65].
The PLS prediction model explains how each item is related to its construct or latent variable in terms
of convergent validity, discriminant validity, and reliability [65]. Our analysis confirmed that every
coefficient exceeded the required minimal levels. Average variance extracted (AVE), which seeks to
measure the amount of variance captured by a latent variable on the amount caused by the measurement
error, was greater than 0.50 in all our constructs. This means that interactive MAS use, knowledge
acquisition, and firm performance, as latent variables, could explain the model’s behavior (variation) to
a greater extent than measurement error does. Cronbach’s alpha and composite reliability coefficients
were greater than 0.80, which means that the chosen scales to measure each construct were reliable
and consistent. Overall, the coefficients showed an adequate level of adjustment; results are shown
in Table 1.

Table 1. Construct reliability and validity. MAS, management accounting system.

Construct Reliability and Validity

Cronbach’s Alpha Composite Reliability Average Variance
Extracted (AVE)

Firm Performance 0.898 0.918 0.556
Knowledge Acquisition 0.874 0.902 0.539

Interactive MAS Use 0.882 0.909 0.627

The model’s discriminant validity was evaluated by calculating average variance extracted (AVE)
and comparing it with the correlations between constructs, which showed a satisfactory level (above
0.7). We could conclude that the chosen variables to explain interactive MAS use, knowledge acquisition
and performance, were mostly correlated with their own constructs. Likewise, analysis of general cross
loadings of manifest variables in latent variables also fulfilled the required parameter in all construct
items. Details of the discriminant validity analysis are shown in Table 2.
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Table 2. Discriminant validity.

Discriminant Validity

Fornell–Larcker Criterion

Knowledge Acquisition Firm Performance Interactive MAS Use

Knowledge Acquisition 0.734
Firm Performance 0.752 0.746

Interactive MAS Use 0.689 0.712 0.792

We also examined the model for multicollinearity problems. Collinearity increases standard
errors, and the common rule is that there is multicollinearity when the variance inflation factor (VIF) is
greater than 4.0. In this case, the model did not show any problems of multicollinearity in its indicators
or its constructs. A bootstrapping process with 5000 samples with random replacement was conducted
to estimate the significance of the beta (path) coefficients in the model. As shown in Figure 3, a TMT
is not significantly related to the knowledge-acquisition process, which does not confirm our first
hypothesis. Furthermore, the mediating effect of interactive MAS use between TMT heterogeneity and
the knowledge-acquisition process was not supported (Hypothesis 2). However, we could observe
a clear and significant relationship between interactive MAS use and knowledge acquisition (0.619).
Finally, knowledge-acquisition processes were positively and significantly related to firm performance
(0.761), which supported Hypothesis 3. The research model explained 56.5% (factor r2) of variance
in firm performance and 54.6% of the knowledge-acquisition processes, which indicated that our
measures captured a large part of variable behavior. Overall, our model showed high predictive power
(see Figure 3 below).
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Once correlation factors were determined (factor r2), we analyzed to what extent these factors
varied through F-square distribution (factor f2). This is continuous probability distribution in which,
according to accepted standards, a value above 0.15 represents an average effect, and a value above 0.35
represents a high effect (See Table 3). In f2 values, all relations between latent variables of the constructs
exceeded the optimal indicator, except for TMT heterogeneity—interactive MAS use. This suggests that
knowledge acquisition explains firm performance variation over any other used variable in the model.
Likewise, the interactive use of an MAS explains variance in knowledge acquisition over all other used
variables. We also analyzed the outer loadings of the model to represent the standard weights of the
factors toward their constructs. These external loads represent the contribution of an indicator in the
definition of the latent variable, which must exceed the value of 0.70. It is also recommended that
if the indicator load is below 0.40, it should be withdrawn in order to improve composite reliability.
Most indicators exceeded 0.70, and none of them was below 0.40.
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Table 3. F-square. TMT, top management team.

F-Square

Firm Performance Knowledge Acquisition Interactive MAS Use

TMT Heterogeneity 0.158 0.063
Knowledge Acquisition 1.299

Interactive MAS Use 0.801

The results of our study showed that a significant proportion of a firm’s performance can be
explained through knowledge acquisition. In other words, our results showed a direct and positive
influence of knowledge acquisition on a firm’s performance. These results also suggest that knowledge
acquisition is positively related to sustainability in organizations, given that knowledge acquisition
is strongly related to sustainability as a part of effectiveness [1]. This is consistent with previous
findings in the management literature, where other processes related to knowledge management
(i.e., transfer, creation, integration, and infrastructure) have been related to effectiveness, innovation,
and sustainability.

6. Discussion and Conclusions

The objective of this paper was to explore the relationship between top management teams and
the acquisition of sustainability knowledge using management accounting systems. In addition, we
analyzed their effect on firm performance.

Our findings showed a clear relationship between interactive MAS use and knowledge acquisition.
They also showed that a very important part of knowledge acquisition is explained by interactive
MAS use. This means that processes by which organizations acquire knowledge improve when
top managers interactively use an MAS. Therefore, MAS development that prioritizes prospective,
sustainable, and nonfinancial information facilitates managers to enhance knowledge-acquisition
processes. These results have important consequences for organizations, since they show that it is key to
use MASs appropriately to enhance knowledge acquisition. An interactive use of an MAS encourages
organizational learning and knowledge acquisition. Thus, managers should use management
information and accounting systems to involve themselves regularly and personally in the decision
activities of subordinates, which facilitates a continuous interaction and exchange of information
between organizational members. This is consistent with findings in the management literature
regarding the construction of knowledge management systems [4], of which the purpose is to increase
meaning in a firm’s information as a tool to support their top management teams’ decision-making.

Our findings showed that management accounting systems do not have a mediating
effect between top management teams and knowledge acquisition. This could be because
knowledge-acquisition processes could be delegated to middle or operative management teams.
Future research should therefore analyze the use of MASs by middle managers for decision-making
and knowledge-acquisition processes.

Our study also established a positive and significant relationship between knowledge-acquisition
processes and firm performance, which builds a link between knowledge acquisition and business
development [15]. Our findings allowed us to understand better performance as a result of sustainable
knowledge acquisition and thus examine performance related to environmental impact and not just
related to economic growth. Thus, results from this study let us to conclude that organizations
must become more aware of the value of knowledge-acquisition processes toward sustainability,
which directly affects firm performance, both economic and social. Our results showed evidence of the
key role of interactive MAS use and its relationship with different knowledge management processes.
Furthermore, this paper is one of the first to focus on studying the use and behavior of these variables
in an emerging economy. Therefore, our findings contributed to better understanding the value of
knowledge management in emerging markets. Higher performance and competitive edge can be
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boosted in organizations by acquiring knowledge in their field of operation. The knowledge acquisition
process can be used to gain a competitive advantage, by scanning and monitoring new knowledge
from the environment and competitors. Our research shows evidence that knowledge acquisition
lets organizations identify opportunities for attracting customers and opening new opportunities,
which consequently enhance firm performance.

Our paper also has some limitations. Our questionnaire gathered information on
knowledge-acquisition processes both directly (from an external source) and through the way these
processes are integrated into an organization, which may generate confusion. Furthermore, our results
were based on a study carried out at the TMT level on companies in the manufacturing sector in
Ecuador. Our empirical setting was adequate, but it could contain idiosyncrasies of the manufacturing
industry. Thus, future research could extend our results in three directions: First, future studies could
focus not only on top management teams but also on middle hierarchical teams and even operative
teams. Second, future studies could also analyze nonmanufacturing industries more related to trade
or services. Third, future research could extend our study to a broader sample of companies in an
international context.
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Appendix A

Table A1. Factorial analysis (rotated component matrix).

Items
Knowledge Acquisition

External Internal

1 My organization has processes for acquiring knowledge about our customers. 0.654 0.329

2 My organization has processes for generating new knowledge from existing
knowledge. 0.682 0.338

3 My organization has processes for acquiring knowledge about our suppliers. 0.210 0.574
4 My organization uses feedback from projects to improve subsequent projects. 0.545 0.475

5 My organization has processes for distribution knowledge throughout the
organization. 0.603 0.564

6 My organization has processes for exchanging knowledge with our business
partners. 0.406 0.788

7 My organization has processes for interorganizational collaboration. 0.190 0.783

8 My organization has processes for acquiring knowledge about new
products/services within our industry. 0.880 0.242

9 My organization has processes for acquiring knowledge about competitors
within our industry. 0.790 0.267

10 My organization has processes for benchmarking performance. 0.828 0.142
11 My organization has teams devoted to identifying best practices. 0.472 0.469
12 My organization has processes for exchanging knowledge between individuals. 0.195 0.804

Note: Items in bold were used to measure knowledge acquisition (items 1, 2, 4, 5, 8, 9, 10, and 11).
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Appendix B Items for Each Research Variable

TMT Heterogeneity

• Age
• University degree and title (years of education in medicine or general management/law)
• Years of experience as a clinician/doctor at public hospitals
• Years of experience as a clinician/doctor at other health care organizations
• Years of experience as a manager in current hospital
• Years of experience as a manager in other health care organizations

Interactive use of MAS

• Set and negotiate goals and targets
• Debate data assumptions and actions plans
• Challenge new ideas and ways of doing tasks
• Involvement in a permanent discussion with subordinates
• Learning tool

Firm Performance
Over the past two years, my organization has improved its ability to . . .

• Innovate new products/services.
• Identify new business opportunities
• Coordinate the development efforts of different units.
• Anticipate potential market opportunities for new products/services.
• Rapidly commercialize new innovations.
• Adapt quickly to unanticipated changes.
• Anticipate surprises and crises.
• Quickly adapt its goals and objectives to industry/market changes.
• Decrease market response times.
• React to new information about the industry or market.
• Be responsive to new market demands.
• Avoid overlapping development of corporate initiatives.
• Streamline its internal processes.
• Reduce redundancy of information and knowledge.
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