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1. EXECUTIVE SUMMARY

The implementation of Business Intelligence (BI) and Big Data Analytic (BDA) in managing
organizational performance especially in public sector is important and critical. Weakness in

managing the implementation strategy and the performance can result a massive impact to people

Big Data Analytics (BI-BDA) for performance management system (PMS) imp

research is conducted in four main phases which include 1) the design of

2) empirical investigation on business intelligence, big data a erformance
management practices in public sector; 3) development of integr BI-BDA for
PMS implementation, and 4) framework validation. As a resdlt of this arch we manage to
develop the new integrated framework of Bl and BDA (BI- r PMS implementation which

was validated through case studies that involve publig ;. i . The framework is valuable

the framework as their guidelines and standar n ' eciglon-makers and stakeholders can

apply the framework as a mechanism to ensu rgamizational performance management to be

the above findings, this research has produced
8 indexed journal papers, 5 internati rences proceedings and 2 others publications. In
term of digital talents developm rch has produced 1 PhD graduates and 3 GRAs at

master and PhD levels.

2. ABSTRACT

lon of Business Intelligence (BI) and Big Data Analytic (BDA) in

m |ona performance especially in public sector is important and critical.
kness il managing the implementation strategy and the performance can result a massive
impa ople and nation. Therefore, integration of Bl and BDA are necessity to assist decision
makers to increase efficiency in public services. However, preliminary study had identified limited
implementation of BI and business analytics with Performance Management System (PMS) that
led to inefficient performance in management practice. At the same time, large amount of data

from various resources have led to the emergent of big data analytics (BDA). Therefore, this
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research is proposed with the aim to develop an integrated framework of Business Intelligence and
Big Data Analytics (BI-BDA) for PMS implementation. To achieve this goal, elements and sub
elements of integrated BI-BDA and PMS implementation have been identified which focuses on
big data analytics, and the third objective was to validate the BI-BDA framework. The research

was conducted in four main phases: Phase 1) the design of conceptual framework; 2) empirical

in public sector; 3) development of integrated framework of BI-BDA for PMS

and 4) framework validation. Main outcome from this research is the new 4
of Bl and BDA (BI-BDA) for PMS implementation which was validategyth cas@istudies that

involve two public organisations in Malaysia. It is a new findings owle Information

Technology. The proposed framework is valuable to:1) the titione
process of business intelligence and analytics, can use theSfita ork as their guidelines and
standards, and 2) the decision-makers and stakeholde e framework as a mechanism

to ensure the organizational performance managemegnt e gffective, dynamic and analytic.

3. INTRODUCTION \

Business Intelligence (BI) imple
performance had drawn attentibn o @

due to the impact of public 0

(6)
now wiser to evaluate theGtrangparency of public sector administration in managing national

in managing organisations in public sector
iclans, researchers and government officers. This is

pgance management to nation and people. People are

resources. Therefore g and measuring organizational performance had been critical

agenda in publig @
technology ip/Strategi€alty managing performance. Bl enables the users to gather, integrate, access
an se % assist efficient decision making in the organisations.

Perfarmance management is a process to facilitate in managing resource and measuring

transformation process [1]. Bl has been identified as an effective

outco n the organisation [2]. It analyses organisational goals and divides it into specific
benchmarks to ensure the goals are measurable. Performance management is important to
determine organisational success. In public sector, organisational performance management
become more challenging due to generality of public sector objectives involving different level of

people. It also consists of multi-level hierarchy that cause complexity in decision making process
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and dissemination of information. Public sector involves tight rules and procedures in financial
and decision making process [3]. Therefore, managing public sector performance is more
challenging and complicated. BI implementation enables to manage and coordinate information
within organisation effectively [4]. However, current Bl implementation in managing performance

does not help enough for the organisation to stay competitive. This is because the large volume of

making [5]. In addition, scattered piles of data that led to the provision of inform
takes longer time [5], [6].

in er togmeet current

performance management needs. Analytic generally means ski plying data analysis,

operations. Base on this situation, BIA is
highly demanded to drive actionabl i r better decision making. Nowadays, BI
implementation had shift to new per : require advance analytic adaptation. Both Bl and
analytic should be implemen ximise the impact in organizational performance

management.

4. RE QTH DOLOGY

ase 1: Conceptual Framework Design

se of this research was to investigate further and formulate Business Intelligence &
Analytics (BIA) and the Performance Management (PMS) conceptual framework. The references
consisted of latest journals, books, and proceedings. The aim of this phase was to identify key
elements existed in BIA and PMS implementation. It was also to investigate issues and problem
arose related to its implementation. Outcome of this phase was the conceptual framework of BIA

and PMS implementation.
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ii. Phase 2: Empirical Investigation on Business Intelligence, Data Analytics and
Performance Management
The second phase was to design the semi-structured interview questions and conducted interviews
with identified experts in these areas. The interviewees were the practitioners in Business

Intelligence and Analytics or Performance Management. They were chosen based_ on their

the key elements in Business Intelligence (Bl)and Big

implementation.

BDA for PMS
DA for PMS implementation

iii. Phase 3: Development of Integrated F

The next phase was to develop an integrated fra
based on empirical study findings as well as iCc
elements were investigated and modelled to 0

this phase was the Integrated Framewaqr BusStmess Intelligence and Big Data Analytics (BI-

he Relationships between key

ramework development. The outcome of

BDA) for PMS implementatiog

iv. Phase 4: Framev&\ and Refinement

The last phase of this resea e the verification and validation of the proposed integrated Bl-
BDA framework. The

validation was adep

tion was carried out through expert review approach and the

cagé study approach. Two experts in BIA and PMS implementation
were identifj inviited to review the integrated BI-BDA framework. The BI-BDA framework
wa ie practice which involved collaborating with two government agencies for

uation. All the review and validation reports were analysed and used to refine the framework.
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5. LITERATURE REVIEW

The literature study covers two main areas which are the business intelligence and business

analytics in performance management.

I Business Intelligence

The concept of data collection and integration to simplify report generation was i
since 1970-ies known as Management Information System (MIS). The foun
upgraded to Executive Information System (EIS) in early 1980-es. In 19
used extensively. It had improved EIS by introducing data warehous
store data from various database platforms. Data warehouse w
overcome problems regarding integration, integrity and credibility of

reports [9]. One of the goals of data warehouse is to store data arious sources into a uniform

structure from the early stage of data collection.

practitioners. Focus in Bl implemen
real-time data. In addition, att
able to facilitate strategi ion-makers for strategic planning to improve organisational

performance [10].

busin ocess and operation. This indirectly increases the collaboration between departments
and improves performance throughout the organisation [20], [21]. Currently, Bl technology is
growing rapidly because of the demand from users in obtaining forecast information and trend.
Therefore, Bl implementation should be integrated with advance analytics so that it can be applied

in current challenging business environment and requirements.
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ii. Business Analytics

Business Analytics (BA) is a domain that focuses in applied analytics to support business
strategic activities [7]. It consists of human and technology involvement in the process of
collecting, analysing and transforming data to support decision making [22]-[24]. [25] [25]. C.

Holsapple et al. reviewed BA definition and formulate it into six categories according to different

BA implementation aims to provi
marketing analysis (marketing, sale ice), manufacturing (operational and supply chain)
and human resource managerfilent is also well suited for organisational performance
management implementationJ27], er, to maximise the impact of BA implementation,
organisational problems sh &understood clearly to ensure appropriate selection of suitable

analytical approach to b

perspectives; imp @
decisions a 31]. Therefore, to implement BA in Organisational Performance
M entfOPM), organisation must always aware of the appropriate data to be used. [32] had

identified suitable and potential data that increase organisational performance which were

and applied. Different analytical approach provides different data

p different problems and produce different information insight to guide

perf observation data, progress report, audit report, assessment and consultation,
scorecard performance, customer survey and economic value added metrics. Organisation that
successfully applied BA has been acknowledged better than their competitor, easy to adapt with

uncertain environment and grows effectively [5],[25].
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Previous study had revealed that 70% of organisation that applied Bl did not reach maturity
level due to lack of analytic implementation [33]. Organisations are still unclear with the concept
of BA implementation and how to adapt it effectively [25]. Main aspect to increase BA
implementation is to strategically integrate it with BIl. On the other hand, Bl enables to integrate

data efficiently and improve data management process that could simplify BA implementation.

needed to manage organisational performnaneesin c t demands and expectations [34].

6. RESEARCH FINDINGS
\ 4

In the era of informati Mh gy today has shown a rapid development in the field
ly important for report analysis but it should be harvested

ormation. It is an important source in decision making process in

plementation of Bl in performance management, analytical aspects are not
ate attention. This causes lack of impact in Bl implementation in organisation
performance management which involves strategy formulation and performance enhancement.
The existing frameworks were built separately and this limits the implementation of Business
Intelligence and Analytics (BIA) and could not meet the current performance management needs
and expectations. Therefore, this study was aimed to develop a framework that integrates elements

of BI, analytics and performance management (BIAPM) to improve the implementation of BIA in

10
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management of organisational performance. This study has identified four main components of
this integrated BIAPM framework which are Process, People, Governance and Ability. Each
component consists of several key elements and sub-elements. The proposed BIAPM was verified
and validated involving experts in these areas and validated through two real case studies.
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