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Abstract

Purpose — Recent research and policy reports indicate public sector organizations struggle to leverage
information technology-based performance measurement systems and fail to effectively evaluate performance
beyond financial metrics. This study aims to focus on organizational factors that influence the assimilation of
business intelligence (BI) systems into integrated management control systems and the corollary impact on
improving business process performance within public sector organizations.

Design/methodology/approach — The complete Australian client list was acquired from a leading BI
vendor; and the authors surveyed all public sector organizations, receiving 226 individual responses
representing 160 public sector organizations in Australia. Using latent construct measurement, structural
equation modeling (SEM)-partial least squares is used to test the theoretical model.

Findings — When top management promotes knowledge creation among the organization’s operational
level employees and support their activities with strong Bl infrastructure, the same knowledge and
infrastructure capabilities that are critical to assimilation in private sector hold in the public sector. However,
public sector organizations generally have difficulty retaining staff with expertise in new technologies and
attracting new innovative staff that can leverage smart systems to effect major change in performance
measurement. When top management effectively manages knowledge importation from external entities to
counteract deficiencies, public sector organizations effectively assimilate BI knowledge into performance
measurement yielding strong process performance.

Research limitations/implications — When top management promotes knowledge creation among the
organization’s operational level employees and support their activities with strong Bl infrastructure, the same
knowledge and infrastructure capabilities critical to assimilation in the private sector hold in the public sector.
However, public sector organizations generally have difficulty retaining staff with expertise in new
technologies and attracting new innovative staff that can leverage smart systems to effect major change in
performance measurement. The research extends the theory behind organizational absorptive capacity by
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highlighting how knowledge importation can be used as an external source facilitating internal knowledge
creation. This collaborative knowledge creation leads to affective assimilation of BI technologies and
associated performance gains.

Practical implications — The results provide guidance to public sector organizations that struggle to
measure and validate service outcomes under New Public Management regulations and mandates.
Originality/value — The results reveal that consistent with the philosophies behind New Public
Management strategies, private sector measures for increasing organizational absorptive capacity can be
applied in the public sector. However, knowledge importation appears to be a major catalyst in the public
sector where the resources to retain skilled professionals with an ability to leverage contemporary
technologies into service performance are often very limited. Top management team knowledge and skills are
critical to effectively leveraging these internal and external knowledge creation mechanisms.

Keywords Performance management, Management control systems, New public management,
Business intelligence, Business analytics, Integrated information systems,

Business process performance, Public sector governance

Paper type Research paper

1. Introduction

Over the past two decades, public sector organizations worldwide have instituted significant
reforms and introduced new information technology (IT)-enabled management control
systems (MCS). These MCS seek to provide better information and program outcomes while
improving government organizations’ efficiencies and return on investments (Arnaboldi
et al, 2015; ter Bogt et al, 2015; Australian National Audit Office (ANAO), 2018).
Accordingly, public sector organizations invested heavily in strategic IT projects (Spekle
and Verbeeten, 2014) and implemented new MCS intended to better capture the quality and
efficiency of service delivery (Wiesel ef al, 2011). Yet, research has provided little insight
into how and why MCS initiatives succeed or fail, and what role the cultural controls infused
by top management play in these organizations (Hoque and Adams, 2011; Wiesel et al., 2011;
Spekle and Verbeeten, 2014; Kwarteng and Aveh, 2018).

Recent reports highlight that many public sector MCS innovations fail to meet
performance objectives (Cinar et al, 2019). Beginning in 2009, Australia required all
organizations in the general government sector to report on service outcomes (Australian
National Audit Office (ANAO), 2011, 2014, 2017). The Australian National Audit Office
(ANAO) undertook a review of the progress for 89 government programs with 4 detailed
reviews during 2010-2011. The results paint a clear picture of the difficulty such
organizations encounter in implementing MCS that focus on service performance. Less than
one-third had appropriate key performance indicators (KPIs) for assessing the effectiveness
of performance (Australian National Audit Office (ANAO), 2011). The ANAO’s 2018 report
highlights the ongoing problems for public sector organizations implementing effective
performance measurement and reporting systems. The Australian National Audit Office
(ANAO) (2018) notes two major barriers that need to be overcome by public sector
organizations: frameworks need to be designed that encompass the complete cycle of
performance measurement and reporting, and organizations must establish internal and/or
external “expertise to provide advice and guidance on performance measurement and
reporting that is accompanied by sufficient executive support.” These findings are
consistent with global patterns observed over the past decade (Ross, 2011; King et al., 2017).

This study focuses on business intelligence (BI) systems as one of the management
innovation reforms used by public sector organizations to improve MCS and process
performance. Bl systems provide analytical and reporting capability widely viewed as
critical to leveraging the wealth of data encapsulated in enterprise systems and providing
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full-scale MCS capability to an organization (Elbashir ef al., 2011; Peters et al., 2016; Harlow,
2018) [1]. BI systems also come with industry solutions that tailor a subset of these reports
that are unique to a specific industry or sector — including the public sector. The purpose of
this study is to further our understanding of the dynamics that enable effective assimilation
of Bl systems in the public sector and to establish the relationship between assimilation and
improved service performance.

In setting the theoretical frame for the study, we draw on the basic concepts underlying
Modell’s (2019) institutional performance theory on the challenges of implementing New
Public Management (NPM) systems that moderately or radically alter the performance goals
of an organization. We integrate these underlying concepts on the complexity demands with
knowledge-focused theorizations of Elbashir ef al (2011) on organizational absorptive
capacity. Given the strong focus on performance management reforms within the public
sector over the past two decades, we integrate theoretical perspectives from private sector
research as advocated by the NPM doctrine to assist in identifying the key organizational
structures for successful assimilation of BI (Elbashir et al, 2011). In the private sector, the
research emphasizes the internally developed capability of the organization that is enhanced
through the learning culture (i.e. absorptive capacity) surrounding strategic IT adoptions
(Chatterjee et al., 2002; Liang et al., 2007; Elbashir et al., 2011; Secundo et al., 2017). Public
sector organizations have increasingly invested in managerial reforms similar to those
adopted by private sector organizations under the auspices of enhancing efficiency,
increasing entrepreneurship and enabling performance-based benchmarking (Baird and
Harrison, 2017; IBM, 2010, 2017; Wiesel et al., 2011). The critical output must be a process
performance improvement. For public sector organizations, delivery on service outcomes
defines return on investment (Hoque and Adams, 2011; Ross, 2011; Baird and Harrison,
2017; Modell, 2019). This perspective is not misaligned with private-sector research where
the benefits of IT investment are increasingly viewed as being derived from business
processes (Elbashir et al.,, 2008; Elbashir et al., 2021).

To test the theoretical model, data were collected via survey from 226 individuals
representing 160 Australian public sector organizations that all use the same BI software
system. Results indicate that the top management teams’ (TMTs) leveraging and diffusion
of absorptive capacity to the operational levels is positively related to knowledge sharing
among operational managers, the sophistication of the Bl infrastructure and importation of
external knowledge. These factors directly affect assimilation of BI which has a positive
effect on business process performance.

This research has several implications for theory and practice. First, the results support
theorizations that organizational structures that promote Bl assimilation can be imported to
the public sector, as the knowledge sharing culture created by the TMT is a major influence
on assimilation. This effect occurs when strategic visions and directions are translated into
institutional resources that enable Bl assimilation. Second, the results also demonstrate that
in the public sector, assimilation benefits from external knowledge importation from the
private sector when effectively monitored and directed by top management. This external
knowledge importation provides a means to compensate for the difficulty that public sector
organizations oftentimes have in developing or hiring in-house expertise necessary to
leverage top management’s absorptive capacity and address evolving MCS needs. The
research model adds to our insights regarding the effective organizational linking of
intellectual capital with Bl/analytics to enhance value. Third, the research goes beyond BI
assimilation to show the effects on business process performance and to demonstrate the
expanded managerial control capability that arises when the entire package of controls in
the MCS is considered simultaneously (Malmi and Brown, 2008).



2. Background, theory and hypotheses

2.1 Performance management veforms

Despite steady decreases in funding and other resources, public sector organizations are
generally facing much greater demand for their services. These trends place increasing
pressure on senior management to enhance their performance management and cost
controls (Australian National Audit Office (ANAO), 2018; Johansson and Siverbo, 2014;
Modell, 2019). These are long-term trends; and, since the 1980s, most developed economies
have demanded higher levels of performance reporting by their public sector organizations
(Brignall and Modell, 2000; Baird and Harrison, 2017). In recent times, this has included a
shift away from the traditional focus on reporting of financial inputs and a move toward a
focus on achievement of outputs in comparison to expenditures on inputs, similar to that in
the private sector (Hoque and Moll, 2008; Australian National Audit Office (ANAO), 2011,
2014, 2018; Baird and Harrison, 2017). While inherently more difficult in the public sector,
effective performance management is critical to maintaining public confidence and
achieving sustainable public financing (Ross, 2011; Northcutt and Taulapapa, 2012; Baird
and Harrison, 2017).

This study focuses on performance management among public sector organizations in
Australia — a country that has perhaps pushed NPM philosophies harder than any other
country (Australian National Audit Office (ANAO), 2011, 2014, 2018; Baird and Harrison,
2017). Australia first introduced the Outcomes and Outputs Framework as part of the 1999—
2000 federal budget process. This Framework charged governmental entities with the
responsibility to specify intended outcomes and to report on actual performance. In follow-
up, the ANAO regularly audits the application of the Framework by a sample of
government entities. In its initial review, the ANAO concluded that “development of a
comprehensive, relevant and informative regime of performance indicators, including cost-
effective systems and processes to capture, monitor and report complete, accurate and
relevant entity performance, continued to be challenging for many entities” (Australian
National Audit Office (ANAO), 2011). This finding persists in ongoing audits (Australian
National Audit Office (ANAO), 2018).

Beginning in 2009-2010, all Australian public sector entities were required to adhere to
the reporting requirements of the Framework. Under this mandate, programs are the focus
of government budgeting and reporting, and organizations are expected to provide tangible
links between government funding, activities and actual outcomes. With this mandate came
specific guidance on developing KPIs to be included in the entity’s outcome reports. KPIs
should provide both qualitative and quantitative measures of program performance
(Australian National Audit Office (ANAQO), 2011).

The Australian National Audit Office (ANAO) (2011) followed up the broader application
mandate in 2010-2011 with an audit of 89 programs across 50 public sector entities, along
with an in-depth review of 4 selected organizations. The audit was conducted to garner an
understanding of how well the affected organizations were meeting the mandate. The
results indicated that the vast majority of organizations were struggling to develop effective
performance measurement systems. Less than one-third of the audited organizations had
effectiveness KPIs that included clear targets while the majority of organizations’ KPIs were
largely descriptive and unmeasurable. Heavy reliance on qualitative effectiveness KPIs
limited most organizations’ ability to measure the results of program activities over time.
Overall, 40% of the programs had non-specific KPIs, 45% had KPIs that were not
measurable, 55% had KPIs that were not clearly achievable, 10% had KPIs that were not
relevant, and 50% had KPIs that were not timed. The Australian National Audit Office
(ANAO) (2011) concluded that the vast majority of public sector organizations are not
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meeting the performance measurement mandates of the Framework. This report, in part, led
to the passage of the Public Governance Performance and Accountability Act of 2013 with
the intent of enhancing the formalization of performance reporting requirements including
an emphasis on non-financial performance indicators (Australian National Audit Office
(ANAO), 2014). Subsequent review of organizations adoption of relevant KPIs resulted in
essentially the same findings in the 2013-2014 fiscal year — Australian Government
agencies continued to fail at high rates in the implementation of relevant KPIs for measuring
service performance and accountability (Australian National Audit Office (ANAO), 2014). A
detailed investigation of four organizations considered to be performing well was conducted
during 2015 and 2016, yielding more evidence of on-going deficiencies in non-financial
performance management (Australian National Audit Office (ANAO), 2017). In the audit for
the fiscal year 2016-2017, the Australian National Audit Office (ANAO) (2018) summarized
what it had learned and provided further guidance to organizations. They noted that key to
viable performance measurement frameworks is the need to focus on frameworks that
capture the full measurement and reporting cycle, and the need to have appropriate
expertise available internally or externally to effectively implement and execute the
frameworks — with management support key to success.

The results are not particularly surprising as the challenges are great for public sector
organizations that are generally recognized as having low quality management control
information in comparison to the private sector and are often faced with sifting through
volumes of data that are frequently neither reliable nor timely (Ratia ef al, 2018).
Additionally, one size fits all systems for implementing performance management are not
applicable to the public sector where performance outcomes are very different across entities
(Arnaboldi, et al., 2015). Public sector organizations are commonly hampered by an inability
to attain and/or retain skilled employees capable of leveraging MCS innovations (Cinar ef al.,
2019; Ross, 2011; King et al., 2017); and, with all of the pressures on public sector employees,
motivation to focus on MCS innovations may also be lacking (Demircioglu and Audretsch,
2017). The lack of internal knowledge and key skill sets necessitates a willingness to import
such expertise from the private sector to leverage key technologies that can facilitate key
performance measurement system improvements. These deficiencies only further add
complexity when organizations face the implementation of performance management
systems that moderately or radically change organizational managerial control processes, as
is the norm when implementing NPM directives (Marrone and Hazelton, 2019; Modell, 2019).

This study focuses on one specific technological advance that has been perceived to
provide the capability for rapidly implementing a broad-based, integrated MCS (Peters et al.,
2016; Harlow, 2018; Peters et al., 2018, Mahama et al., 2021). The study serves the dual
purpose of providing a theoretical basis for understanding how public sector organizations
effectively assimilate BI into their business processes to achieve such performance
improvements; and exploring whether public sector organizations can garner performance
improvements from Bl assimilation into their business processes. We also begin a
discussion on whether technological solutions can be effectively leveraged in public sector
organizations to overcome challenges in performance measurement capability to improve
program effectiveness.

2.2 Theory and hypotheses

Our theorizations represent a blending of the knowledge creation (i.e. absorptive capacity)
driven assimilation arguments put forth by Elbashir et al (2011) with the expectation of
greater challenges and limitation in internal knowledge capability outlined in Modell's
(2019) institutional performance framework. The theoretical model remains top



management driven, cultural controls-oriented model, focusing on a culture that enhances
operational managers’ knowledge sharing coupled with the necessary technical
infrastructure to promote assimilation of BI (Elbashir ef al, 2011). However, we extend the
model to address the challenges posited by Modell (2019) that suggest, for public sector
organizations, internal knowledge may be insufficient to address moderate to radical
changes in MCS that are inconsistent with their established understanding of MCS. Our
theoretical model incorporates this need for the importation of external knowledge to help
operational managers adjust to a substantially new vision for the goals and objectives of
MCS - the type of change created with the advocacy of NPM-based objectives. The model,
as shown in Figure 1, continues to adhere to Elbashir ef al (2011) theorizations of the
necessity for TMT to guide both these internal and external knowledge creation sources.

This focus on the role of TMT addresses concerns in the MCS literature that little
empirical attention has been paid to the role that top management plays in the design and
use of control systems choice (Abernethy et al., 2010; Lee et al., 2014). As Abernethy et al.
(2010) note, “the relevant question is not whether “TMT matter?”, rather how it matters and
how TMT influences the MCS.” The focus here is on how TMT can address the need for
managerial innovativeness and creation of an innovation culture to facilitate adoption of
new IT innovations in the public sector while recognizing that public sector organizations
face major impediments to acquiring and retaining such innovation and knowledge in the
house (Cinar et al., 2019; King, 2017; Secundo et al., 2017).

This focus on managerial innovativeness is consistent with a growing body of MCS
literature emphasizing the need to consider how management’s focus on organizational
culture can lead to the overall integration and success of MCS (Malmi and Brown, 2008;
Kwarteng and Aveh, 2018). Malmi and Brown (2008) argue that cultural controls are
necessary to instill a set of values, beliefs and social norms among an organization’s
members. Simons (1995) similarly notes that “value” (ie. cultural) controls are the
organizational definitions that TMT communicates formally and reinforces systemically in
providing values, purpose and direction for an organization. Cultural controls are often
viewed as even more critical in the public sector where the political and cultural
environment can have multiple conflicting agendas and goals, and TMT must use their
relationships with line managers to align efforts to support IT innovation (Chapman and
Kihn, 2009; Abernethy et al., 2010; Baird and Harrison, 2017; Harlow, 2018). Strong internal
leadership can guide operational-level managers’ actions in a manner that enables the
realization of an organization’s vision (Baird and Harrison, 2017).

Approaching cultural control from TMT’s focus on an absorptive-capacity view
highlights TMT’s knowledge and TMT’s ability to put that knowledge into practice.

Operational
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Elbashir ef al. (2011) posit that absorptive capacity is a key determinant of TMT’s ability to
provide strong leadership and to foster increased levels of absorptive capacity across the
organization — creating a learning and knowledge sharing organization that aggregates,
defuses and leverages the necessary knowledge to execute strategic change. However,
TMT’s effect on the assimilation of Bl is indirect, flowing through operational managers’
absorptive capacity — the knowledge sharing ability that TMT fosters across the
organization.

At the same time, the literature broadly accepts that the IT infrastructure also needs to be
in place for BI systems to effectively support the utilization of BI capability. BI, in
supporting management control, requires leveraging of complex business data (Quattrone
and Hopper, 2005; Dechow and Mouritsen, 2005) that are integrated with broader entity-
level data to form enterprise-wide databases (Granlund and Malmi, 2002). Hence, consistent
with Elbashir ef al (2011) theoretical model, the underlying IT infrastructure that TMT has
put in place is expected to be a key component of public sector organization’s ability to
assimilate BI. In the public sector, this presents challenges as I'T adoption is often pushed by
the political process (Arnaboldi et al., 2015), but true assimilation of the technologies for
strategic benefit rarely occurs and requires strong intervention from TMT (Iannacci, 2010).
These relationships put forth in Elbashir et al. (2011) assimilation theory are hypothesized
as follows:

H;. TMT support for Bl systems enhances operational managers’ shared knowledge
and the development of the necessary BI infrastructure and facilitates the
assimilation of BL.

H;,. TMT support for Bl systems enhances operational managers’ shared knowledge in
public sector organizations.

H;;,. The operational managers’ shared knowledge enhances the BI assimilation in
public sector organizations.

H;,. TMT support for BI systems enhances the BI infrastructure sophistication of
public sector organizations.

H;, The BI infrastructure sophistication enhances BI assimilation in public sector
organizations.

H; is consistent with the wide array of concerns that have been raised within the public
sector innovation space (Arnaboldi et al., 2015; Australian National Audit Office (ANAO),
2018; Cinar ef al, 2019; Demircioglu and Audretsch, 2017; Ross, 2011;) and the MCS
literature (Chapman and Kihn, 2009; Abernethy ef al, 2010). Ross (2011) notes that
fundamental to the achievement of effective performance measurement and management in
the public sector is the intelligent application and adaptation of performance measurement
tools to the specific circumstances of the organization. TMT leadership and commitment is
key to guiding operational adoption, adaptation and integration of performance
measurement into business processes.

While the internal institutional resources may be in place and properly aligned for
successful adoption of an MCS innovation, such as BI, the IBM (King et al, 2017) and
Australian National Audit Office (ANAO) (2018) reports and research reviews on innovation
in the public sector (Cinar et al,, 2019) highlight a critical barrier in the public sector — a
shortage of IT and finance professionals who can lead successful assimilation of
contemporary I'T-driven MCS innovations. This shortage can occur from either the inability
to retain internally developed experts or hire new experts (Cinar et al, 2019). Identifying and



remediating knowledge gaps are critical, as assimilation of Bl is dependent on operational
level managers understanding of the full potential for such systems (Secundo et al., 2017).
This requires operational level managers to somehow raise their IT and performance
measurement literacy to a level conducive with effective deployment (Rikhardsson and
Kraemmergaard, 2006). Thus, when the expertise is not available internally, TMT support
also includes facilitating the acquisition and importation of the necessary knowledge from
outside the organization (such as the use of consultants and customized training) (Purvis
et al., 2000; Hartnett ef al., 2012; Leiby, 2018).

The importation of knowledge is an important component of the knowledge creation
mechanisms that TMT can use to address knowledge gaps at both the TMT and operational
levels and is often a necessary component to support new strategies and enabling
technologies (Elbashir et al, 2011). These gaps become particularly critical when new
strategies or enabling technologies cause fundamental change in organizational goals and
objectives, altering the perceived reality of both TMT and operational managers (Modell,
2019).

Knowledge importation links refer to the external sources of knowledge that
organizations draw on to overcome their knowledge barriers. These importation links are
generally based on the creation of alliances with external entities including consultants and
service firms for the purpose of learning and deploying technical knowledge and skills that
are required for effective systems deployment (Purvis et al., 2000). Prior studies suggest that
organizations need to acquire knowledge from external sources to supplement their internal
knowledge (lower their learning barriers) and effectively implement complex technologies
(Purvis et al, 2000; Hartnett et al., 2012; Secundo et al., 2017; Leiby, 2018). Drawing on
absorptive capacity literature (Cohen and Levinthal, 1990), operational managers’ shared
knowledge and knowledge importation links will facilitate public sector organization’s
learning and help overcome the knowledge barriers by filling in the knowledge gaps that are
required to assimilate BI. Thus, we hypothesize that public sector organizations’ TMT that
maintain and use external links to a greater extent will be able to overcome learning barriers
associated with effective use of BI systems allowing these organizations to support an array
of value chain activities and enhance process performance.

Knowledge importation is not without its own potential pit falls. Leiby (2018) finds that
consultants alter the type of technologies they recommend to TMT based on TMT’s
knowledge and experience with related technologies. Thus, simply importing external
knowledge is not a panacea on its own, but rather the effectiveness of knowledge
importation is influenced by TMT’s BI absorptive capacity and related ability to
understand, manage and effectively leverage knowledge importation activities in a manner
that best facilitates the organization’s BI assimilation. This external component necessary
for building an organization’s absorptive capacity directly addresses the limitations in
capability highlighted in Modell's (2019) institutional performance framework and
highlights the importance of TMT’s knowledge to effectively navigating the challenges.
This leads to the second hypothesis as follows:

H,. TMT support for BI systems enhances knowledge importation and facilitates
assimilation of BI Systems.

H,,. TMT support for BI systems enhances knowledge importation links in public
sector organizations.

H.;,. The knowledge importation links enhances BI assimilation in public sector
organizations.
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Successful adoption is more than just acquisition and installation of software (Chapman and
Kihn, 2009) and the MCS literature needs to investigate the variation in quality or depth of
use of MCS following adoption, which we refer to in this study as BI assimilation (Davila
and Foster, 2007; Elbashir et al., 2011; Peters et al., 2016; Peters et al., 2018). BI assimilation
refers to the level of use of BI systems by public sector organizations to support their
various processes and activities that they go through while delivering services to
stakeholders. Accordingly, we investigate variation in assimilation, which includes the
scope, use and strategic integration of a system (Chatterjee et al, 2002; Elbashir et al., 2011).

While assimilation by definition is the use of BI systems to support business processes,
the link between assimilation and business process performance is important. The
Australian National Audit Office (ANAO) (2011) analysis highlights the mismatch between
poorly constructed performance measures and the ability to achieve successful outcomes.
Similarly, the chartered institute of management accountants report highlights the failures
of too many public sector KPIs focused on inputs rather than outcomes or impact (Ross,
2011). The empirical questions remain. Do public sector organizations that assimilate Bl into
business processes have better process performance? Does BI provide better performance
measurement capability through industry solutions designed to provide comprehensive
packaged MCS capability? The assumption is that enhanced MCS will lead to better process
performance and that this effect will hold in the public sector. For instance, through BI
assimilation, public sector organizations will enable their MCS, which will, in turn, report on
service delivery activities and processes. The information produced by BI systems can
enable the public sector organization to segment their client/citizen base, identify their
needs, deliver the services that match their needs and report on the input and output related
to this service delivery process. The link between BI assimilation and performance has been
inconsistent in the private sector, but research suggests that this link is strongest when Bl is
used to support the structuring of business unit coordination and integration to facilitate the
performance of known tasks and activities (Peters et al, 2018) — the primary goal in public
sector organizations. This leads to the third hypothesis as follows:

H; BI assimilation enhances business process performance of public sector
organizations.

On an overall basis, the theoretical model presented in Figure 1 establishes relationships
from TMT provision and alignment of institutional resources to higher levels of BI
assimilation and, in turn, higher levels of business process performance. The institutional
resources of interest include both internally developed resources (operational level managers
shared knowledge, BI infrastructure sophistication) and externally acquired resources that
compensate for internal deficiencies (knowledge importation links).

3. Research design

3.1 Respondents

Data were gathered through a large survey targeting 982 senior and middle managers in 323
public sector organizations [2] in Australia [3]. All organizations had implemented the same
BI software offered by a major international I'T vendor. In the private sector, BI systems
are one of the most critical enablers of MCS (Elbashir ef al., 2011; Peters et al., 2016, 2018).
The BI software used by the organizations in this study is recognized in the industry for
being particularly focused on performance management data and was the dominant system
used among public sector organizations in Australia. At implementation, the system
provides pre-developed metrics that can be configured to connect to the underlying
databases of most leading enterprise resource planning (ERP) vendors. These metrics



provide access to over 200 different pre-built reports using more than 500 KPIs and
analytics answering over 2,900 process critical questions. The metrics include a broad array
of performance measures along with a multitude of scorecard analyses (Elbashir et al., 2011).
Focusing on organizations implementing the same BI software controls for potential
variations in connectivity, configurability and functionality available from alternative BI
systems [4].

Multiple respondents from each organization were solicited at different levels, including
senior business and IT executives, middle managers and IT users. This strategy enables the
collection of rich data and eliminates bias while ensuring accuracy (Huber and Power, 1985)
[5]. A total of 226 responses were received from 160 organizations providing an
organizational response rate of 49% [6].

Demographic information was collected on the 160 organizations as shown in Table 1
Panel A and includes information on the organizational sector, number of employees and
annual revenues. The majority of the sample (64.37%) are represented by government
agencies (e.g. city councils, state and federal government ministries), followed by health care
(e.g. public hospitals) (14.37%) and education/research organizations (21.25%). The sample
includes mostly large organizations with over 1,000 employees (76.25%) and annual revenue
over US$100m (74.38%). Demographic information on the 226 informants is shown in
Table 1, Panel B and includes age, gender, position title and experience. Most of the
respondents were male (71.24%) middle aged (62.40% over age 40) and business executives
(57.53%) with over 15 years of work experiences (51.33%).

3.2 Construct operationalization

Business process performance refers to operational efficiency and effectiveness of business
processes that are attributable to the use of BI systems to support the organization’s value
chain activities. This focus is consistent with both private sector research on measuring the
value of IT and the mandates to report on process performance efficiency and effectiveness
under the Australian Public Governance Performance and Accountability Act of 2013.
Business process performance is operationalized as a second-order construct using a scale
adapted from Elbashir et al (2008). The business process performance measures have
three dimensions, process efficiency, partner relations and customer responsiveness,
which are measured with reflective indicators. Measurement items for business process
performance and measurement items for all constructs are shown in Table 2.

BI assimilation was developed by adapting Armstrong and Sambamurthy (1999)’s
instrument. Building on Porter’s value chain framework, Armstrong and Sambamurthy
(1999) used a total of 14 items to measure I'T assimilation, 6 items to capture IT assimilation
into business activities and 8 items to measure IT assimilation in business strategies.
Results from the exploratory factor analysis shows the 14 items loading on three factors of
BI assimilation. These factors are referred to in this study as follows: customer relations,
business operations and marketing and sales.

Knowledge importation links was measured using a scale adapted from Purvis et al
(2000), which capture two dimensions, service acquisition and expertise acquisition. Service
acquisition refers to the use of the service of consultants and customized training and
support of the vendor. Expertise acquisition refers to hiring employees with Bl systems
experiences/expertise and alliances with other organizations that possess Bl experience.

Operational managers’ shared knowledge refers to the understanding and appreciation
among IT and line managers for the technologies and processes that affect their mutual
performance. Shared knowledge was measured by five items that were adapted from Nelson
and Cooprider (1996) which represent two types of measures, multiplicative and general. For
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Panel A: Organizational information (z = 160)

Number of employees

Less than 50 5 3.13

50 to > 200 5 313

200 to > 500 12 7.50
924 500 to > 1,000 13 813

Above 1,000 122 76.25

Did not answer 3 1.87

Total 160 100.00

Estimated gross revenue

Less than US$50m 30 18.75

US$50m to < US$100m 11 6.87

US$100m to < US$500m 40 25.00

US$500m to < US$1bn 16 10.00

US$1bn to < US$5bn 10 6.25

US$5bn to < US$10bn 14 8.75

US$10bn and above 16 10.00

Did not answer 23 14.38

Total 160 100.00

Sector

Education/research 34 21.25

Government 103 64.37

Health care 23 14.37

Total 160 100.00

Panel B: individual information (n = 226)

Gender

Male 161 71.24

Female 65 28.76

Total 226 100.00

Age

<25years 1 0.44

25-30 years 14 6.19

31-40 years 70 30.97

41-50 years 90 39.82

51-60 years 43 19.05

61+ years 6 2.65

Did not answer 2 0.88

Total 226 100.00

Years of experience

5years to below 10 years 60 26.55

10 years to below 15 years 50 22.12

15 years to below 20 years 35 15.49

20 years to below 25 years 32 14.16

25 years to below 30 years 25 11.06

Above 30 years 20 8.85

Did not answer 4 1.77

Total 226 100.00

Job title

Business Executives:

Chief Financial Officer 1 0.44
Table 1. . Chief Operating Officer 4 1.77
Demographic .
information (continued)




Demographic Frequency (%)
Chairman 3 1.33
Executive Vice President 13 5.76
Senior Vice President 28 12.39
Vice President 58 25.66
Others 23 10.18
Total Business Executives 130 5753
IT Executives:

Executive Vice President 1 0.44
Senior Vice President 9 3.98
Vice President 16 7.08
Director of Management Information Systems (MIS) 17 7.52
Chief Information Officer 16 7.08
Manager of MIS 17 7.52
Others 6 2.66
Total IT Executives 82 36.28
Did not specify the job title 14 6.19
Total 226 100.00
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Table 1.

multiplicative or interaction measures, the informant was asked to assess separately the role
of IS and line managers for each characteristic. For instance, Items 1 and 2 capture
understanding while Items 3 and 4 capture appreciation. Using the conceptualization of fit
interaction (Venkatraman, 1989; Nelson and Cooprider, 1996), we operationalize the two
concepts of understanding and appreciation by multiplying the two relevant items for each
of the concepts (i.e. item1*item2 and item3*item4). Using multiplicative measures provides
stronger evidence of the validity of the measurement instrument than would be possible if
only one type of measure (e.g. general) was used (Nelson and Cooprider, 1996). This is
because the distribution of the final score of the measure depends on the extent to which the
two indicators for a concept agree with each other. For general measures, the respondent
was asked to evaluate the overall level of appreciation that line managers and IS managers
have for each other’s accomplishment (Item 5). This procedure results in three items used to
capture shared knowledge (one general item and two items from the outcome of the
multiplication).

Bl infrastructure sophistication was measured as a second-order construct using a scale
adapted from Armstrong and Sambamurthy (1999). The scale was refined by reviewing the
IT literature and interviews with business managers and BI consultants. The aim of this
refinement was to include additional items that capture specific IT infrastructure
components necessary to support BI. The measures were further refined at two focus group
meetings. The final measurement list includes six key components representing two
categories of infrastructure: BI Maturity, which is the maturity of BI software that
organizations use to generate managerial control metrics to support managerial processes;
and BI infrastructure, which includes infrastructure components that are applied
specifically to support Bl applications (e.g. Extract, Transform, Load (ETL) tools, data
warehouse, data marts and data mining tools) that organizations use to analyze big data and
provide reports that Bl software can draw on.

TMT support for BI was measured using an instrument adapted and extended from
Chatterjee et al. (2002). TMT support was operationalized as a second-order construct with
two dimensions as follows: TMT belief in Bl as having potential value to the organization,
and TMT participation in the management of BI by developing the relevant policies, goals
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Table 2.
Measurement items,
item loading
(weight), composite
reliability, average
variance (AVE)

Panel A: Reflective constructs Loading

t-value

Business process performance

Since it first implemented the BI Systems, the following business benefits have been achieved by my

orgamization (Items are measured on a seven-point scale where 1 = Strongly Disagree, 4 = Neutral and 7 =

Strongly Agree)

Business processes performance — process efficiency: (composite reliability = 0.92, AVE = 0.75)

PE1: Improved efficiency of internal processes 0.878 35.593#**
PE2: Increase staff productivity 0.888 34.755%#*
PE3: Reduction in the cost of effective decision- 0.837 22.1307%%*
making

PE4: Reduced operational cost 0.853 32.818%**
Business processes performance — partner relations: (composite reliability = 0.92, AVE = 0.69)

PR1 Reduced inventory levels 0.787 20.633*#*
PR2: Reduction in the cost of transactions with 0.857 30.5917%#*
business partners

PR3: Improved coordination with business partners/ 0.818 252847+
suppliers

PR4: Improved responsiveness to/from suppliers 0.880 38.038***
PR5: Increased inventory turnover 0.821 24.759%+*
Business processes performance — customer responsiveness: (composite reliability = 0.90, AVE = 0.75)
CRS1: Reduced marketing costs 0.864 26.078%+*
CRS2: Reduced customer return handling costs 0.891 41.2947+*
CRS3: Reduced time-to-market products/services 0.845 22,2507+
Bl assimilation

BI Systems have been used extensively in my organization to support the following business activities/
strategies (Items are measured on a seven-point scale where 1 = Strongly Disagree, 4 = Neutral and 7 =

Strongly Agree)

Bl assimilation — customer relation: (composite reliability = 0.92, AVE = 0.66)
CREL1: Customer services (e.g. improving customer 0.802
satisfaction)

CRE2: Delivery of products/services 0.784
CRES3: Enhancing customer relations 0.802
CRE3: Enhancing existing products/services 0.833
CRE4: Providing value-added goods/services to 0.849
customers

CRED5: Creating new products/services 0.796
Bl assimilation — business operations: (composite reliability = 0.88, AVE = 0.59)
BO1: Supplier management (e.g. inbound logistics or 0.749
purchasing).

BO2: Manufacturing and/or efficiency performance 0.703
BO3: Being a low-cost producer/provider 0.806
BO4: Creating flexible manufacturing/operations 0.773
processes

BO5: Enhancing supplier relations 0.815
Bl assimilation — marketing and sales: (composite reliability = 0.88, AVE = 0.71)
MS1: Marketing (e.g. targeting customers and 0.845
tailoring offers)

MS2: Sales (e.g. sales force automation, revenue 0.850
management)

MS3: Entering new markets 0.840

22.965%%%
18.477#+*
246367
25.724%%%
33.336%+*
23.8097##
16.6107%3*
134567+
223697
22.369%+*
29.322%%%
26.544%%%
29,553k

29.450%%*
(continued)
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Panel A: Reflective constructs Loading t-value

business
Knowledge importation links: intelli gence
Please indicate the extent to which your organization used the following sources to implement BI System t
(Items are measured on a seven-point scale where 1 = Not At All, 4 = To Some Extent and 7 = To a Great Systems
Extent,)
Service acquisition: (composite reliability = 0.82, AVE = 0.70)
SA1: Consultants 0.829 23955%+* 927
SA2: Customized training/support with BI 0.846 32.005%**
technologies vendor
Expertise acquisition: (composite reliability = 0.78, AVE = 0.63)
EA1: Hired employees with BI systems experience/ 0.823 16.070%**
expertise.
EA2: Alliance with other organization(s) 0.770 16.070%**

Operational managers’ shared knowledge (composite reliability = 0.95, AVE = (0.87):

Please characterize the working relationship that currently exists at the operational level of your organization
between the IS and the line managers (Items are measured on a seven-point scale where 1 = Strongly
Disagree, 4 = Neutral and 7 = Strongly Agree)

SHAREDI 2: Line managers (IS managers) 0.898 33.503#**
understand the work environment (problems, tasks,

roles, etc.) of the IS managers (line managers)

SHARED3 4: Line managers (IS manager) appreciate 0.961 90.8717#**
the accomplishments of the IS managers (line

managers)

SHAREDS: IS managers and line managers 0.937 76.338***

appreciate each other’s accomplishments

Bl infrastructure (composite reliability = 0.87, AVE = 0.63)

Please indicate the extent to which your organization has diffused the following information and
communication technologies into its IT infrastructure (Items are measured on a seven-point scale where 1 =
Not At All, 4 = To Some Extent and 7 = To a Great Extent,)

BINF1: Data warehouse/data marts 0.871 37.369%+*
BINF2: ETL and/other tools to import and update 0.807 16.625%**
the data warehouse/other specialized database

BINF3: Analytical/reporting tools, such as data 0.772 5.54 (7%
mining and OLAP tools

BINF4: Technologies that enable electronic access to 0.703 10.132%**

external data

Top Management Team support for BI

Please indicate the extent to which the Top Management Team believes that (for belief questions) or actively
participates in (for participation questions). Items are measured on a seven-point scale wheve 1 = Not At All,
4 = To Some Extent, and 7 = To a Great Extent

Belief in BI Systems (composite reliability = 0.96, AVE = 0.81)

TMSBI: BI Systems have the potential to provide 0.949 98.788***
business benefits to the organization

TMSB2: BI Systems create competitive advantages 0.830 20.4647++*
for the organization

TMSB3: BI Systems are accessible to the relevant 0.896 37.786%+*
managers of the organization

TMSB4: BI Systems are important to support 0.944 67.678%+*
business activities/strategies of the organization

TMSBS5: BI Systems are secure technologies to 0.882 27.927++*
support the business activities/strategies of the

organization

(continued) Table 2.
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Table 2.

Panel A: Reflective constructs Loading t-value

Participation in management of BI Systems (composite reliability = 0.96, AVE = 0.88)

TMSP1: Articulating the vision for organizational 0.937 56..833%**
use of BI Systems

TMSP2: Formulating the strategy for the 0.952 55.9507%#*
organizational use of BI Systems

TMSP3: Establishing goals and standards to 0.924 47.9217%%*

monitor BI Systems projects

Panel B: Formative constructs

BI: BI Maturity

BIM: Bl has been used extensively in my 0.825 18.916%**
organization to support managerial processes

(Measured on a scale of 1 to 7where 1 = Not At All,

4 = To Some Extent and 7 = To a Great Extent)

YRS: Time (in years) since the adoption of the BI 0.189 0.859
software

PANEL C: Control variable:

Information systems integration

Please indicate the extent to which your organization has diffused the following information and
communication technologies into its IT infrastructure (Items are measured on a seven-point scale where 1 =
Not At All, 4 = To Some Extent and 7 = To a Great Extent.,)

ERP: (composite reliability = 0.84, AVE = 0.64)

ERP1: Mainframe/server systems 0.822 24 4127+
ERP2: Database/ERP systems 0.779 20.538***
ERP3: The latest back end technology. . .. 0.799 17.723%%%
Generic IT: (composite reliability = 0.92, AVE = 0.79)

GIT1: Internal computer network 0.885 20.3297%+*
GIT2: IT architecture and standards . .. 0.890 33.251#%*
GITS3: Security and risk management policies. . . 0.897 30.7827#+*

Notes: *p < 0.05 (one-tailed); **p < 0.005; **¥p < 0.001

and standards. Five items were used to measure the belief dimension, while three items were
used to measure the participation dimension of TMT support. The two scales proved highly
reliable in prior studies (Chatterjee et al., 2002; Elbashir et al, 2011).

Organizational size and information systems integration are used as control variables.
Organizational size has been used to proxy for the resource base of the organization. Larger
organizations are well-prepared to support the development of high-quality IT infrastructure,
and foster various learning activities to support Bl users (Armstrong and Sambamurthy, 1999;
Davila and Foster, 2005, 2007). Similar to prior research, the number of employees is used to
proxy for firm size (Liang et al, 2007). Information systems (IS) integration represents the base
IT infrastructure for aggregating and managing organizational data that BI systems use. IS
integration is captured as a second-order construct formed by two first-order constructs as
follows: enterprise systems infrastructure which encompass enterprise systems applications,
databases and servers; and generic IT infrastructure which encompass computing and
network, IT standards and security and risk management policies.

4. Data analysis and results
We use partial least squares (PLS), a component-based SEM technique, to both validate the
constructs and test the research model and hypotheses?7. The bootstrapping approach was



used to generate 1,000 random samples of observations from the original data set. The
paths’ coefficients were re-estimated using observations from each of these random samples.
This approach computes the ¢-statistics and provides a valid estimate of the significance of
paths coefficients (Chin, 1998b). The test of the measurement model includes examining the
internal consistency and convergent and discriminant validity of the instrument items. All
composite reliability scores for latent constructs reported in Table 2 are well above the
recommended level of 0.70, thus indicating adequate reliability of the reflective item
measures for each such construct (Nunnally, 1978). Item loadings together with the average
variance extracted (AVE) were used to examine the convergent validity of the reflective
constructs while items weights were used to examine the validity of the formative construct.
Table 2 shows that all measurement items have significant loadings indicating significant
contribution to the measured construct. Moreover, the AVE for all constructs exceeds 0.50,
demonstrating convergent validity of the measurement items (Fornell and Larcker, 1981)8.
The AVEs also indicate that each measured construct explains more than 0.50 of the
variation in the observed variables.

Table 3 shows the values of the square root of the AVEs (on the diagonal) are all greater
than the inter-construct correlations (below the diagonal). This demonstrates that the
measures exhibit satisfactory discriminant validity9. An additional test of discriminant
validity was conducted where each measurement item was assessed to ensure that it has a
higher loading on its assigned factor than on any other factors (Chin, 1998b). As shown in
Table 4, each measurement item loads higher on the appropriate construct than on any other
construct. These results further support the adequacy of the discriminant validity of the
measures used in this study.

As shown in Figure 1, the research model tests the influence of TMT support for BI on
three operational level factors as follows: operational managers’ shared knowledge, BI
infrastructure sophistication and knowledge importation links (7, H;,, Hz,), the influence
of these three factors on BI assimilation (H;;, H;4 Hs) and the effect of assimilation on
business process performance (H3). Table 5 and Figure 2 present the overall results of the
PLS analysis. The statistical results provide substantial support for the overall theoretical
model.

Consistent with expectations, the results in Table 5 and Figure 2 show significant
relationships between TMT support for Bl and operational managers’ shared knowledge
(0324, p < 0.001), BI infrastructure sophistication (0.329, p < 0.001) and knowledge
importation links (0.420, p < 0.001). These results support H;, H;. H-,, and are consistent
with the view that TMT is critical in public sector organizations to fostering a knowledge
creation culture among operational managers, providing the necessary technical
infrastructure to support innovations, and managing and leveraging knowledge importation
links to supplement and enhance the knowledge available to the organization as MCS
innovations are implemented.

Table 5 and Figure 2 show how the three operational-level institutional factors are
associated with BI assimilation. Table 5 shows significant positive relationships between
the three factors as follows: operational managers’ shared knowledge (0.160, p < 0.005), BI
infrastructure sophistication (0.242, p < 0.001) and knowledge importation links (0.143, p <
0.05) to Bl assimilation. These results support H;;, H;4 Hop, and provide strong support for
the importance of creating the necessary operational level preparedness to effectively
assimilate MCS innovations while at the same time recognizing the importance and value of
knowledge importation in facilitating public sector organizations navigation of the complex
innovation process. Taken together these results support H; and H.. The explained variance
(R of Bl assimilation is 28.3%.
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Tests Path Path coefficient  f-statistic

Leveraging

business
Hypotheses TMT Support — Operational Managers’ Shared 0.324 4,320 intelligence
Knowledge (H1a)
TMT Support — BI Infrastructure Sophistication (H1b) 0.329 4.916%%* systems
TMT Support — Knowledge Importation Links (H1c) 0.420 6.2047#+%
Operational Managers’ Shared knowledge — BI 0.160 2457
assimilation (H2a) 933
BI Infrastructure Sophistication— BI assimilation 0.242 3177k
(H2b)
Knowledge Importation Links — Bl assimilation (H2c) 0.143 1.797*
BI assimilation — Business Process Performance (H.3) 0.807 27.1097%+*
Control variables IS Integration — Bl assimilation —0.054 0.757
IS Integrations — Business Process Performance —0.013 0.500
Size — Bl assimilation —0.057 0.966 Table 5
Size (number of employees)— Business Process 0.073 1.717* ; :
Performance Path coefficients: test
of hypotheses and
Notes: *p < 0.05 (one-tailed); ** p < 0.005; ***p < 0.001 control variables
Operational
e Managers’ Shared .
0324 Kfowledge 0160
?e):niv[ ;S;}%ggcf::: 0.320%+ lnfraslt;rflcture 0.24277 Assin?illation 0.807+ l?’:;lclcssss
BI Sophistication Performance
Knowledge Flgure 2.
0.420%** Importation 0.143* Path coefficients for
Links Bl assimilation and
the business process
performance effects

Notes: *p < 0.05 (one-tailed); **p < 0.005; ***p < 0.001

As theorized, the results reported in Table 5 and Figure 2 show that BI assimilation has a
significant and positive association with business process performance (0.807, p < 0.001)
and support H;. The explained variance (R%) of business process performance is 63.9%. The
strong relationship between BI assimilation and business process performance reinforces
the role of comprehensive MCS in facilitating business process effectiveness in public sector
organizations.

With regard to the control variables, only organizational size has a significant effect and
only on business process performance. This result is inconsistent with the findings reported
in private sector studies where size consistently has a positive effect on the assimilation of
technology solutions.

Post hoc analyses were conducted to test the significance of indirect relationships
between TMT support for Bl and Bl assimilation via the three factors as follows: operational
managers’ shared knowledge, BI infrastructure sophistication and knowledge importation
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Table 6.
Test of indirect
relationships

links (the three institutional factors theorized to mediate the relationship). To test the
significance of the indirect effects, we use bootstrapping procedures suggested by Hayes
(2009) as this method does not assume normally distributed data. We use the product of the
PLS bootstrap resampling results for the path coefficients of the three indirect relationships
that are expected to be mediated. We multiply these coefficients to approximate the
sampling distribution for the indirect effects and generate a 99% confidence interval from
this distribution (Hayes, 2009). The results, which are shown in Table 6, indicate that the
above stated indirect relationships are all positive (coefficients are between 5% and 8%) and
significant at the 0.05 level. These indirect effects further support the importance of TMT to
creating an appropriate culture and environment to facilitate the effective assimilation of
MCS innovations to support improved business process performance.

5. Discussion and conclusions

This study examined the institutional factors underlying public sector organizations’
successful adoption and integration of Bl systems to improve service performance. The
underlying conceptual foundations of the study are based on Elbashir ef al (2011)
theorizations on the role of internal knowledge creation activities that lead to better
organizational absorptive capacity with a recognition in the literature that public sector
organizations struggle to attract the talent necessary to achieve sufficient levels of
knowledge within the organization. Modell’s (2019) theorizations suggest this can be a major
hindrance when the changes to MCS are moderate to even radical — typical of those driven
by the global NPM movement in the public sector. Importation of external knowledge is
theorized as an important attribute of successful Bl assimilation in these circumstances.

The results support the theorizations put forth in this study. TMT support is a key driver
in the development of institutional resources (i.e. operational managers’ shared knowledge,
BI infrastructure sophistication and knowledge importation links). These institutional
factors similarly become important intermediaries in facilitating the translation of TMT
support into effective assimilation of BI systems. These findings have important
implications for understanding differences in the public sector versus private sector
organizations in terms of recognizing the need to enhance internal knowledge sharing
efforts with external knowledge acquisition/creation. While public sector TMT still needs to
focus on creating the types of knowledge culture internally that can prepare and engage
operational level managers in promoting MCS innovations, TMT also needs to effectively
navigate the political and institutional constraints that can inhibit their ability to

Bootstrap confidence

interval (99%)
Indirect effect Mediated paths Indirect path
coefficient” Lower Upper

TMT support TMT Support — Operational 0.0518%* —0.0080 0.1538
to Bl-assimilation Managers’ Shared Knowledge — BI

assimilation

TMT Support — Bl-Infrastructure 0.07967+* 0.0051 0.1897

Sophistication — Bl assimilation

TMT Support — Knowledge 0.0600%* —0.0453 0.2104

Importation Link — Bl assimilation

Notes: “Path magnitude, * = <0.05, ** = <0.01 and *** = <0.001




acquire the resources necessary for the infrastructure to support MCS innovations such
as BL Further, TMT needs to be able to recognize where the organizational limitations
exist in terms of knowledge and preparedness for proposed MCS innovations and
import the appropriate external knowledge necessary to supplement and enhance
internal knowledge sources in moving such innovations forward. Knowledge importation
is shown in the study to be an effective solution to overcoming internal knowledge and
skill limitations that are common among public sector organizations (King et al., 2017;
Australian National Audit Office (ANAO), 2018; Cinar ef al, 2019) to promote effective
assimilation of Bl in the support of business process performance.

The research in this study further contributes through its focus on the performance
impact of Bl systems at the business process level. Private sector research generally focuses
on financial outcomes to assess performance, even though research is increasingly showing
that the answer to the productivity paradox is assessment of performance gains as business
process performance gains (Elbashir et al., 2008, 2021). This is consistent with a recognition
that a weakness at the public sector level is the failure to focus on the delivery of services as
opposed to financial performance (Hoque and Adams, 2011; Arnaboldi et al, 2015;
Australian National Audit Office (ANAO), 2011, 2014, 2017, 2018). We find that enhanced
assimilation of Bl systems leads to improved business process performance among public
sector organizations. The broad-based performance measurement and reporting capability
of Bl systems (Peters et al., 2016) appear to provide the robust monitoring systems desired in
an era of NPM mandates while facilitating the ultimate goal of improved business process
performance that yields the service efficiencies and effectiveness that are demanded by the
broad array of stakeholders.

At the same time, a focus on the business process level places the focus more on the social
entrepreneurship at the local level and potentially highlights the knowledge sharing and
knowledge acquisition/creation activities. This is consistent with our findings that the
extent to which public sector organizations can build knowledge importation links and
transfer external knowledge into the organization helps explain the variation in business
process performance. On a theory level, this finding might initially appear to be
contradictory to the resource-based view (RBV) of the firm that has been highly prominent
in recent research discussions on the private sector. Knowledge importation links would not
appear to fulfill some of the RBV conditions regarding strategic resources (e.g. rarity,
inimitability, imperfect mobility) that provide competitive advantage. In part, this may be a
function of competitive advantage not being a driving objective for public sector
organizations — rather the focus is primarily on servicing the public interest and on the
related goals of improved accountability, increased efficiency and enhanced effectiveness.
This difference is reflected in our focus on business process performance and the results
from our testing of the theoretical model.

The findings of this study should be considered in light of the inherent limitations. First,
our data are limited to organizations using a specific BI system. While this allowed us to
control for any noise from varying levels of capability (e.g. the BI system of interest in this
study was recognized for its broad-based MCS capability and was the leading product
adopted in the Australian public sector), the results may not necessarily be comparable to
studies of other BI systems that are less capable. While the theoretical relationships would
be fully expected to hold, there could be performance outcome differences at the business
process level. Second, the study was limited to public sector organizations in Australia, a
country that is recognized for its adoption of private sector practices in perhaps the most
extensive application of NPM policies. Future studies may want to explore whether the
relationships in this study hold as strongly in other countries that have adapted NPM
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policies in a more tempered fashion. Third, this study focuses on the assimilation of BI into
business processes but does not focus on how specific capabilities provided by BI software
are used by successful organizations to enhance specific MCS measures. Future research
would be beneficial that takes a more in-depth look at a smaller set of organizations’ use of
BI software to achieve integrated MCS capability, to understand how MCS components
interact as a package of controls.

Notes

1. For example, Davila and Foster (2007) specify 46 categories that encompass the range of MCS
components used by companies. The extensive set of pre-built reports, such as scorecards, KPIs,
performance measures and process metrics included in most Bl systems provide support for all
these categories.

2. Public sector organizations consist of those entities that are owned and operated by the
government and aim to provide services to the public. Examples of public sector organizations
used in the current study are public hospitals, public universities, water and public transport
companies, city councils and government agencies, such as federal police, department of justice
and department of housing. The funding for public services is usually raised through a variety of
methods, including taxes, fees and financial transfers from other levels of government (e.g. from
a federal or state government). Public sector organizations do not seek to generate a profit per se;
however, the recent budget cuts by Australian federal and state governments have led public
sector organizations to seek alternative sources.

3. The data for this project were part of a major data collection process. We obtained the complete
Australia customer list for a major BI vendor, including all individual contacts associated with the
adoption and implementation of the BI system. The vendor is not identified directly in accordance
with the non-disclosure agreement signed at the initiation of the study and under the agreement all
data was collected under a single use agreement covering the use of the customer list and with data
collection being completed in 2006 as part of Mohamed Elbashir’s (2006) thesis work. Beyond the
thesis, the extensive data set has been used for a number of independent studies, including a focus
on the relationship between business process performance and organizational performance
(Elbashir et al, 2008); the value of organizational absorptive capacity in the strategic use of BI
(Elbashier et al, 2011); the role of shared knowledge and BI assimilation on performance (Elbashir
et al., 2013); the identification of enablers for TMT support (Lee et al.,, 2014); the examination of the
duality of enterprise systems and BI software on business process performance (Elbashir ef al,
2021); and the current study which is the lone study focusing on public sector organizations. The
data used in this study have not been used in any of the other studies.

4. Although public sector organizations surveyed in this study were under pressure to use IT-based
performance measurement, the adoption of the Bl-enabled performance measurement software
was not mandatory and public sector organizations have some freedom to choose BI software
from a limited number of vendors. However, the focal BI systems software was considered the
most popular one for various reasons including the extensive set of pre-built reports, such as
scorecards, KPIs and performance measures that can be customized to fit the public sector — all
key mandates in the 2013 legislation.

5. The sample includes organizations for which the IT vendor had contact details of at least two
managers; and organizations for which the contact person is a senior manager if the organization
is small.

6. Two tests, inter-class correlation (ICC) coefficients and correlation between responses were
conducted to test the consistency among multiple respondents from the same organizations. All
the correlations are strong and significant. Moreover, ICC coefficients for all raters are above 0.70.
These tests provide evidence of the consistency among the respondents which allows using the
average from multiple respondents to represent the organization.



7. PLS is more appropriate than other SEM techniques such as covariance-based SEM such as
AMOS and LISREL as the data used to test the model are multivariate non-normal. Moreover, the
model contains a construct which is measured with formative indicators and the use of
covariance-based SEM can result in an unidentified model (Kline, 2006). PLS was chosen, as it
does not require the data to exhibit multivariate normal distribution (Chin et al., 2003).

8. AVE measures the variance shared between a construct and the measurement items (Chin,
1998a).

9. For satisfactory discriminant validity, the AVE from the construct should be greater than the
variance shared between the construct and other constructs in the research model (Chin, 1998a).
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