i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

A Business Intelligence Tool Designed for
Governing Sustainability

Mrs. Madhuri Kethari!, Mrs. Sarojini Naik?

Assistant Professor, IT Department, Pimpri Chinchwad College of Engineering, Pune
2Assistant Professor, ECE Department, PES’s Modern College of Engineering, Pune

Abstract

Computer technology and administrative procedures are used to provide business intelligence (Bl),
which aids in decision-making. In order to balance financial and non-financial factors as well as short-
and long-term measurements, the balanced scorecard is a type of business intelligence tool for
performance measurement and management control. The original balanced scorecard was modified to
specifically take governance, social, environmental, and ethical issues into account. As a result,
sustainability concepts may be incorporated into the organization's strategy and management. This is
known as the sustainable balanced scorecard. Despite being one of the best instruments for incorporating
sustainability into management, the sustainable balanced scorecard has few developed and implemented
instances that can serve as reference models. In order to address this issue, this paper discusses the case
study's findings and suggests a technique for creating a sustainable balanced scorecard that takes into
account several stages including planification, analysis, design, or the use of computer tools. As a result,
the research methodology used to conceptualize and carry out the case study was split into seven stages:
defining the objectives and questions of the study; formulating a theoretical model; identifying units of
analysis; choosing a case; defining research methods and resources; conducting fieldwork; gathering
data; classifying and triangulating information; developing an improved theory, model, or methodology;
and confirming the thoroughness and caliber of the investigation. The paper shows a methodology
organized in phases and activities that allow a sustainable balanced scorecard to be planned, designed,
built, computerized, and controlled to integrate sustainability within the management systems of
organizations.

Keywords: Business intelligence, Computer decision support systems, Strategy management,
Sustainability, Corporate social responsibility, Sustainable development.

1. Introduction

Research To support both operational and strategic decision-making, business intelligence (BI) com-
bines computer systems, knowledge management, and managerial processes to collect, store, analyze,
and visualize data. This provides complex internal and competitive organizational information. (Nuseir,
2021). Through reporting, OLAP analysis, dashboards, or data mining, Bl enables non-technical com-
puter users to evaluate and display linked data, producing actionable information (Corrales-Garay et al.,
2022).
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According to Attar-Khorasani and Chalmeta (2023), there are two viewpoints that need to be considered
when implementing BI: the technology view and the management view. The tools, software, and com-
puters used to locate, gather, arrange, and retrieve a greater variety of data from many data sources are
the main focus of the technological viewpoint. On the other hand, the managerial view is focused on the
coordination and management of the processes to offer timely, actionable, high-value and accurate busi-
ness insights from data stored in different information sources (inside and outside the company) (Chee et
al., 2009).

One type of business intelligence (BI) instrument (Nuseir, 2021; Olszak et al., 2022) that makes it possi-
ble to put strategy into practice is the balanced scorecard (BSC) (Kaplan and Norton, 1996). Four view-
points make up its structure: financial, customer, process, and training. A hierarchical structure is used in
the development of the BSC to specify long-term strategic goals and determine the metrics by which
each perspective's goals can be measured for success. The BSC's top-down methodology makes sure that
all action plans and business processes are in line with achieving the business strategy. This BSC charac-
teristic, along with its comparatively easy handling of organizational intangibles, makes it appropriate
for managing the notions of sustainability (Figge et al., 2002).

2. Literature Survey

The literature has a lot to say on the integration of sustainability into management. Re-engineered 4th
Generation Management (Hallioui et al., 2022) is a new business management style that focuses on sus-
tainability and customers. It is intended to make businesses more modern in the context of Industry 4.0
(Smiari et al., 2020), the circular economy (Tjahjadi et al., 2023), smart cities, competitiveness, and a
wide range of stakeholders (Addazi and Ciccozzi, 2021). A development of the Balanced Scorecard
(BSC), the Sustainability Balanced Scorecard (SBSC) integrates sustainability objectives and perfor-
mance metrics with the four traditional BSC perspectives, as well as sustainability ethical, environmen-
tal, social, and governance issues (Mamudu et al., 2023). According to Mio et al. (2021), there are four
ways to go about doing this: defining a new perspective; incorporating sustainability concepts into the
customer perspective; developing a new BSC that only includes the sustainability dimensions; or inte-
grating sustainability concepts within the four traditional BSC perspectives. According to Schaltegger
and Wagner (2006), the SBSC can assist businesses in putting into practice a sustainable strategy by
supporting regulatory data needs, encouraging sustainability management and decision-making, and
providing information to stakeholders. Nevertheless, despite the SBSC's growing popularity among aca-
demics and industry professionals (Hansen and Schaltegger, 2018) and its suitability as a business intel-
ligence tool for integrating sustainability and strategy in firms (Hansen and Schaltegger, 2016),there is a
need for research on SBSC frameworks and methodologies to support their development and application
(Shreyanshu et al., 2023; Mio et al., 2021).

Particularly pertinent to universities is the paucity of research on SBSC development (Fuchs et al.,
2020). According to Filho et al. (2023) and Hurtado et al. (2019), universities are essential to inclusive
and sustainable development because they facilitate the transmission of information and creativity
through their research projects and courses. Universities understand that sustainability contributes to
their reputation, improves staff dedication, morale, and productivity in internal business processes, and
is a measure of their overall quality (Saeidi et al., 2015). Globally, universities are adapting their infra-
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structure, mission, vision, and teaching methods (Mac-lean et al., 2022; Lee and Lee, 2021) in order to
better address the public's growing demand for a sustainable society and to better address social and en-
vironmental concerns (Lin et al., 2016). In fact, according to Salvioni et al. (2017), the best institutions
in the world are now progressively integrating sustainable practices into their outreach, business pro-
cesses, courses, and evaluation.

As a result, it's critical to understand the lessons that universities have learned from their adoption of the
SBSC in order to promote the integration of sustainability into their daily operations and strategy. This
knowledge will encourage university administrators everywhere to embrace sustainability. This paper
offers an exploratory research on the lessons learned by three universities that included sustainability
inside their strategic formulation and implementation using the SBSC, to assist university managers in
the management of sustainability using an SBSC. The findings obtained make it possible to identify key
aspects in the process of employing the SBSC as a tool for integrating sustainability in the management
of the university. The study seeks to contribute to the recent, scarcely investigated research challenge
concerning how organizations address sustainability through performance measurement tools, such as
the SBSC (Wu et al., 2021; Yaakub and Mohamed, 2020).

Table 1: Summary of Literature Review

Sr. Author Title Proposed Methodology
No.
1. Hallioui et | Systems-based ap- | To propose a Re- | Systems-based approach, which
al., 2022 proach to contempo- | engineered 4th Genera- | is best suited for sustainable
rary business man- | tion Management as a | businesses in the context of In-
agement: An ena- | systems-based ap- | dustry 4.0 digitaliza-
bler of business sus- | proach, enabling today's | tion technologies (e.g.,  Artifi-
tainability in a con- | business to be oriented | cial  intelligence, Blockchain,
text of industry 4.0, | toward customer and | Cloud computing, and Big data
circular  economy, | sustainability. analytics), Circular Economy,
competitiveness and Stakeholders, and Competitive-
diverse stakeholders ness.
2. Tjahjadi et siness strategy, | To investigate the influ- | This study addresses the issue
al., 2023 spiritual capital and | ence of business strate- | of previous research gaps. By
environmental sus- | gy and spiritual capital | employing a mediation research
tainability ~ perfor- | on environmental sus- | framework, this study argues
mance: mediating | tainability performance. | that environmental manage-
role of environment ment process has a mediating
al management pro- role in business strategy—
cess environmental sustainability
performance relationships
3. Mamudu et | process mining | This study proposes a | The proposed framework cap-
al., 2023 impacts framework | framework that identi- | tures PM impacts in four main
fies the key categories | categories: (a) impact on the
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of Process Mining im-
pacts and their interrela-
tionships.

process, (b) customer impact,
(c) financial impact, and (d)
impact on innovation and learn-
ing. The authors extended this
analysis to identify the interre-
lationships between these cate-
gories, which vividly demon-
strates how impact on the pro-
cess mediates the attainment of
the other three impact types.

cision-making in
smart manufactur-
ing: A framework
for performance
measurement

This study addresses the
research gap by defin-
ing potential indicators
to quantify SMPMs re-
ferred to as smart manu-
facturing performance
indicators (SMPIs)
identified through lit-
erature review method-

ology.

The conceptual framework pro-
vides guidelines to plan and
select the preferred focused
manufacturing output and the
relevant set of SMPIs contrib-
uting to the outputs for expedit-
ing effective smart manufactur-
ing implementation.

IJFMR

4. Shreyanshu
etal., 2023

5. Filho et al.,
2023

cgrating the Sustain-
able Development
Goals into the strat-
egy of higher educa-
tion institutions

This paper reports on an
international study
among a sample of 128
members of higher edu-
cation institutions
(HEIS) located in 28
countries, which aimed
at ascertaining the ex-
tent to which the SDGs
are being integrated into
the strategy of HEls.
The focus of this paper
is on the means which
have been deployed by
various universities in
order to embed or in-
clude the SDGs in their
activities.

More specifically, this paper
explores 1) the scope of inte-
gration, 2) the organisational
influences, and 3) strategic in-
fluencing factors. The research
identified the fact that, whereas
many organizations are aware
of the need for and the rele-
vance of sustainable develop-
ment and consider it as part of
their institutional settings, the
same cannot be said for the
SDGs, whose level of emphasis
is that many HEIs are compara-
tively somewhat limited.

3. Methodology

The research method for the conceptualization and execution of the case study is divided into seven
phases as shown in fig 1.
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Phase 1: Definition of research goals and questions

The goals of this case study were:

a) To test a methodology to integrate sustainability concepts into the management systems of educa-
tional institutions using a sustainable BSC;

b) To analyze the findings in order to determine the improvement offered by the methodology;

c) To improve the initial methodology with the aid of the lessons learned and the conclusions drawn
from the case study; and

d) To develop practical examples that can be used as reference models in other implementations.

A research question, which will be evaluated while the case study is being carried out, was developed:
RQ1. How can universities incorporate sustainability within their management system, thereby aligning
their strategy and action plans with sustainability?

1. Definition of research goals and questions

4. Definition of research methods and resources.

5. Fieldwork. Data collection, classification of information and triangulation.

6. Formulation of the enhanced theory, model or methodology.

7. Verification of the rigour and quality of the study.

Fig 1: Seven phases for the conceptualization and execution of the case study

Phase 2: Proposed theoretical model

In order to integrate sustainability into the management systems of educational institutions, a sustainable
BSC can be planned, created, built, and controlled using the theoretical model, which is a methodology
structured in phases, activities, and tasks. While the responsibilities and activities are unique to the
creation and execution of an SBSC, the phases are typical of the development of an information system.
The proposed theoretical model is as shown in fig 2.

Phase 3: Identification of units of analysis: Case selection

After Walsham (1995) proposed generalizing a theory from an interpretative analysis of case studies,
three institutions used the provided theoretical model to use a sustainable BSC to integrate sustainability
into their management systems.
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The criterion of picking only universities was established in accordance with the purposive sample

technique for the identification and selection of cases rich in information with the most efficient use of

limited resources (Patton, 2002). The following factors were met by this choice, which led to its
selection:

1. Universities declared their willingness in participating in this type of research, as well as their
availability, cooperation, and access to the essential data (Palinkas et al., 2015);

2. A standard variable, such as a group of businesses in the same industry, must be present in each
instance in the multiple-case study approach (Diop and Liu, 2020). The three case studies in this
instance are related to the same industry: education and research;

3. Homogeneous and typical case sampling, such as the one used in this study, offers greater depth in
the findings;

4.  The proposed theoretical model application to these universities had the potential capacity to gen-
erate the necessary enhancement of the basic theory, which is another necessary requirement
(Crowe et al., 2011).

5. Because there is a dearth of research on SBSC implementation, the results of the theoretical model
application to the three universities can serve as reference models for academics and practitioners
interested in enhancing the sustainability of other universities; additionally, the homogeneity of the
case studies facilitates the organization of meetings, provides templates for data collection, and
streamlines the analysis of the results.

University 1 (UNI 1) is a young Spanish university founded at the beginning of the 1990s. It has
around 15,000 students, 1500 teachers and 480 employees. University 2 (UNI 2) is a Spanish
university also founded at the beginning of the 1990s, with around 161,231 students, 1500 teachers
and 1400 employees. Finally, University 3 (UNI 3) is a South American university founded at the
beginning of the 1990s with around 22,000 students, 1300 teachers and 500 employees.

Phase 4: Definition of research methods and resources

Once the three universities were chosen, the fieldwork was organized and started. Mixed work teams,
comprising the authors and employees of the collaborating universities, were formed to implement the
proposed theoretical model. Department heads and middle managers from the various participating
universities were briefed on the project's objective, the stages of the suggested theoretical model, and the
sustainability-related issues that needed to be addressed at each stage during seminars and meetings.
Following the completion of each step of the process, copies of the reports and documents utilized in the
universities, as well as interviews conducted using a combination of templates and questionnaires were
used to gather data. After each step was completed, interviews were conducted to address any issues
and/or implement any recommended improvements before moving on to the following phase's
implementation. At every stage, the interviews had the following goals: to evaluate the results, to get
input from the respondents regarding their experiences, to identify issues and mistakes found, and to get
suggestions for enhancing the approach. The interview questions were the same for every candidate and
were tailored to the unique features of each phase.
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Fig 2: Proposed theoretical model

Phase 5: Fieldwork: Data collection, classification of information and triangulation

The process of collecting data involved compiling the outcomes of implementing the suggested
theoretical model at each university. The following stage involved categorizing the various
recommendations that each mixed work group made for enhancing the suggested theoretical model in
light of their experiences.

According to Yin (1998), in order to guarantee that the research could be theoretically duplicated, a
variety of data sources were selected, including primary data from semi-structured interviews and
questionnaires and secondary data from university records, information disclosure on the internet, and
social media. Because they were deemed to be of lower value, other sources—such as photos and
videos—used in qualitative investigations were not included.

Following the principle of triangulation, the criterion adopted in this research was that of incorporating
into the initial SBSC methodology any proposal for improvement reviewed and agreed on by the
members of the mixed work teams.

Phase 6: Formulation of the enhanced theory, model or methodology

Next, the most important improvements suggested by the three universities are shown, organized

according to the activities, together with examples of the application of the methodology.

1. Project planning activity. The first activity consists of project planning and aims to create project teams, de-
termine the scope, carry out a project plan and create a communication plan.

IJFMR230611150 Volume 5, Issue 6, November-December 2023 7
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2. Strategic balanced scorecard design activity. Each university has considered different perspectives to
classify the indicators:

1.1 UNI 1 establishes four perspectives: knowledge transfer, transparency and accountability, govern-
ance, and relations with the environment and society.

1.2 UNI 2 establishes five perspectives: funders, customers and suppliers, internal processes, employees
and training, and society and environment.

1.3 UNI 3 defines seven perspectives: financial, customers and suppliers, processes, technology, training
and labour relations, social, and environmental. Once the perspectives have been defined, in all three
cases the strategic objectives and the indicators for their measurement are identified.

Regarding the definition of indicators, UNI 2 uses a template to detail the characteristics of each
indicator, the maximum and minimum acceptable values for the indicator, the frequency of
measurement, the degree of importance, as well as the corrective actions in the event that the

indicator is out of range.

Methodology

Fig 3: Formulation of the enhanced theory, model or methodology

3 Tactical and operational balanced scorecard design activity. The operational level objectives,
indicators, and cause-and-effect correlations are defined during this phase. In order to do this, the three
universities set tactical and operational goals as well as identify a set of responsibility centers (such as
the office of the rector, staff members in administration and services, teaching staff, etc.). There is a
hierarchy of objectives because all of these goals are in line with the strategic goals that were previously
established. It is clear from all three examples that every department and employee in the university has
to understand how critical their work is to accomplishing the institution's strategic goals. As a result,
they are able to take part in the tactical and operational level definition of the indicators.
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4 Balanced scorecard validation activity. This phase involves validating the cause-effect relationships,

goals, and overall system of indicators and making any necessary revisions. To establish the objectives

and confirm the correlation between the indicators:

1. The Stakeholders Committee is involved in UNI 1 and data from prior periods are used.

2. In order to validate the indicators and their relationships through a triangulation study, UNI 2 sug-
gests involving stakeholders through dialogue tables.

3. UNI 3 suggests the periodic validation of the BSC and its indicators based on data from prior periods
in order to confirm and, if necessary, adjust the cause-and-effect relationship.

5 Implementation of business intelligence system’s activity. To make the deployment of SBSCs
easier, digital technologies are required (Olawumi and Chan, 2022). They facilitate the automatic
gathering, processing, and visualization of data needed to compute the indicators.

1. In each of the three scenarios, the information systems department head must oversee a project that
implements the BI computer system.

2. Additionally, the choice is made in all three situations to purchase an already-existing BSC BI soft-
ware package. In order to choose it, the functional requirements at UNI 2 were previously outlined
and categorized into seven categories: technological, administrative, monitoring, alert, decisional,
general, and human resources.

3. In all cases, it is necessary to develop the ETL processes (extraction, transformation and loading) to
obtain data from the source systems (for example, the ERP of the university) and to load them in a
data warehouse.

6 Human resource implementation activities. The significance of human resources (HR) training for

effective change management, using the BSC Bl software, carrying out and managing the university

business project, and gathering data from stakeholders to aid in decision-making is emphasized in each
of the three scenarios.

1. There are two established training and communication programs at UNI 1, one for change manage-
ment and the other for the growth of the SBSC. Because of this, all university departments and staff
members are aware of the SBSC implementation and have adjusted their work to meet the new oper-
ational, tactical, and strategic goals.

2. UNI 2 emphasizes the necessity of providing training to all pertinent parties.

3. In the case of UNI 3, they implement a communication and change management plan, establish a
group of specialists to support university staff in the use of the BSC BI software, promote staft train-
ing and introduce a continuous improvement system based on users’ suggestions (for example, a
suggestions box).

7. Project monitoring and continuous improvement activity.

1. At UNI 1, the creation of a strategy for informing the stakeholders about the project's outcomes
marks the start of the monitoring phase. The next step is to form a strategy monitoring committee,
whose members will regularly review the indicators, pinpoint risks, and create action plans for im-
provements.
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2. In UNI 2, there is an individual responsible for overseeing the SBSC at each of the various affiliated
centers, including faculties and schools. They are in charge of examining the indicators' results, de-
termining any deviations, and, when necessary, offering suggestions for improvement. On the uni-
versity website, the results will be accessible to the public. Action plans will be developed with input
for improvement from a variety of internal and external stakeholders.

3. In UNI 3, different monitoring periods are defined at the strategic and operational levels. In the first
case, the indicators will be evaluated every six months and in the second case, monthly. The strategic
objectives and the indicators to measure them will be valid for a maximum of 4 years, coinciding
with the strategic plans of the university. After this period, their validity will be reviewed. In the case
of the operational objectives and the indicators to measure them, a validity period of one year is es-
tablished. After this period, its continuity will be reviewed.

Phase 7: Verification of the rigour and quality of the study

Finally, the results were assessed using Yin's (1998) model to determine their validity and degree of
confidence. Construct validity, internal validity, external validity, and reliability tests are the four tests
that this model suggests using to guarantee the consistency and dependability of research based on case
studies. Consequently, each of the four tests was examined in accordance with Yin's (1998)
recommendations to guarantee the validity of the findings. Construct validity has been demonstrated by
the fact that data was collected from a variety of sources and that the final approach was chosen with
consensus from the members of several teams. Triangulation was used to analyze the data gathered from
semi-structured interviews, direct observations, and documentation review, proving internal validity.
The approach has been shown to have external validity in multiple cases. This has demonstrated its
theoretical replication, which is a crucial component in the establishment of external validity. Finally,
the careful adherence to the Walsham (1995) approach for data gathering has demonstrated reliability.
As a result, the study's findings can be obtained again. Therefore, it is possible to verify the study's
validity and caliber.

4. Conclusion

Using a sustainable BSC, the authors of this research have presented a methodology that enables
university managers to include the three sustainability elements into their daily management of the
university. The suggested methodology outlines all of the stages, tasks, and activities of the entire
university SBSC project life cycle. It incorporates improving the university's sustainability strategy,
meeting the needs and requirements of stakeholders while also enticing and involving them in the
formulation of the university's goals and action plans, re-engineering the business procedures of the
institution, developing a computer system for the computation and visualization of indicators, and
providing training for human resources. Additionally, the approach and examples of its application to the
three case studies might be useful for practitioners, such as sustainability managers, computer engineers,
and university management, who can use them as a reference for developing SBSCs at other
universities. Lastly, it is important to steer future research away from the primary paper constraint,
which is the requirement to demonstrate the findings' generalizability. More examples in both
comparable and dissimilar contexts would help to further illuminate the cross-sectional applicability of
the suggested methodology. It makes no claims about statistical generalization—only analytical
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generalization. However, a quantitative examination of the financial effects of implementing a
sustainable BSC might be undertaken.
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