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ABSTRACT

This article presents the results of an exploratory study of the use of business intelligence (BI) tools to 
help to make decisions about human resources management in Portuguese organizations. The purpose 
of this article is to analyze the effective use of BI tools in integrating reports, analytics, dashboards, 
and metrics, which impacts on the decision making the process of human resource managers. The 
methodology approach was quantitative based on the results of a survey to 43 human resource 
managers and technicians. The data analysis technique was correlation coefficient and regression 
analysis performed by IBM SPSS software. It was also applied qualitative analysis based on a focus 
group to identify the impacts of business intelligence on the human resources strategies of Portuguese 
companies. The findings of this study are that: business intelligence is positively associated with 
HRM decision-making, and business intelligence will significantly predict HRM decision making. 
The research also examines the process of the information gathered with BI tools from the human 
resources information system on the decisions of the human resources managers and that impacts 
the performance of the organizations. The study also gives indications about the practices and gaps, 
both in terms of human resources management and in processes related to business intelligence (BI) 
tools. It points out the different factors that must work together to facilitate effective decision-making. 
The article is structured as follows: a literature review concerning the use of the business intelligence 
concept and tools and the link between BI and human resources management, methodology, and the 
main findings and conclusions.
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1. INTRODUCTION

In the present context of increasing globalization, rapid technological advancement, and the move 
towards a knowledge-based economy, companies need to become technologically empowered to act 
in competitive environments.

This article presents the BI concept analysis applied to human resources management, identifying 
practices and dimensions that are crucial for the decision-making process of organizations. The main 
contribution of the research is the proposal of a model that applies the BI tools to the Human resources 
management effective decision-making process.
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Business Intelligence helps organizations to use the information to gain a competitive advantage 
over competitors. It combines people skills, technologies, and business processes to make better 
strategic business decisions. The technologies and applications include data management methods 
for planning, collecting, storing, and structuring data into data warehouses and data marts as well 
as analytical tasks for querying, reporting, visualizing, generating online active reports, and running 
advanced analytical techniques for clustering, classification, segmentation, and prediction. A data 
warehouse focuses on enterprise-wide data, and data mart is restricted to a single process or a 
department, such as Human Resources (HR) department.

BI helps organizations to face growing difficulties in analyzing essential data to manage 
organizational changes. These changes have had a significant impact on the role of the human resources 
management (HRM), increasing strategic emphasis and aligned with business strategies (Mishra & 
Akman, 2010; Park et al., 2004). It is crucial to be able to meet the market needs with well-qualified 
employees (Hustad & Munkvold, 2005).

IT have allowed increased flexibility, speed, and quality of decision (Ball, 2001; Kashive, 2011; 
Mishra & Akman, 2010) in Human resources Management. Today, organizations wishing to compete 
in the knowledge-based economy can use IT as a powerful tool to strengthen their capacity and also 
management activities (Hempel, 2004; Snell et al., 2002; Tansley & Watson, 2000; Teo et al., 2007). 
Mishra and Akman (2010) note that organizations competitive advantage is seeking to implement 
targeted actions for the implementation of IT in the critical area of the HR function.

Organizations usually develop and implement information systems to address specific business 
needs like as to help decision-makers resolve complex problems, respond to crises, and seize 
opportunities needs (Martinsons & Chong, 1999). An important innovation within the HRM function 
is the use of IT, which has led to the development of computer-based human resources information 
systems (HRIS). Hendrickson (2003) observes that HRIS is the ‘backbone’ of contemporary HRM 
function.

HRIS is a concept which utilizes the development of IT for effective management of the HR 
functions (Hendrickson, 2003). This kind of system can acquire, store, manipulate, analyze, retrieve, 
and distribute information (Haines & Petit, 1997; Hendrickson, 2003; Kavanagh et al., 1990; Kashive, 
2011; Tannenbaum, 1990). It combines two critical resources in a knowledge-based economy 
which can affect the overall performance of a business: people and information (Martinsons, 1994; 
O’Daniell, 1999).

2. BUSINESS INTELLIGENCE

2.1 Business Intelligence Concept
The concept Business Intelligence (BI) was reported by Hans Peter Luhn (1896-1964) to be defined 
as “the ability to grasp the relations of the facts presented to guide the action to the desired goal.” 
Howard Dresner For (1989) considers the BI as an umbrella term to describe “concepts and methods 
to improve business decision-making supported on support systems. The idea includes the architecture, 
tools, databases, applications, and methodologies (Raisinghani, 2004). It 0llow interactive access 
to the data (sometimes in real-time) and provides to managers and analysts the ability to conduct a 
proper analysis (Turban et al., 2008). In general, the BI is the evolutionary process in which the data 
is subject to its transformation into information and then into knowledge. The data represent the raw 
material (OLTP), which after selection, processing and incorporation of summarization techniques 
(ETL) are stored in databases and tables themselves analysis system (Data Warehouse), giving the 
various stakeholders knowledge more extended data through the multiple analytical techniques system 
and visualization.

Today’s highly competitive and rapidly changing business environment requires agility from 
organizations and high-quality decisions. With the right capabilities, BI plays an essential role to 
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enhance organization’s skills to predict changes in several domains can be either the choice of surviving 
or thriving (Alhyasat et al., 2013; Isik et al., 2013; Vuksi et al., 2013).

Business Intelligence has become a strategic initiative (Watson & Wixom 2007) and is now 
recognized as instrumental in driving business effectiveness and innovation. It is considered to be a 
process by which an organization systematically gathers, manages, and analyzes essential information 
(Skyrius et al., 2013). This information helps to understand the customers, and the competitors, to 
facilitate organizations’ planning and operational decisions (Negash, 2006).

BI systems are defined as specialized and analytical tools for data analysis, query, and reporting, 
that support organizational planning and decision-making. It enhances the performance of a range 
of business processes, intending to improve the timeliness and quality of the input to the decision 
process (Elbashir et al., 2014; Negash, 2006) and create new opportunities to improve the performance 
(Kesti, 2013).

2.2 Business Intelligence Tools
The BI system consists of several tools which work in as integrated elements. The central literature uses 
the following classification (Kapoor et al., 2010): data management, analytics, business performance 
management, and information delivery.

Data Management includes components as data warehouses, data marts, and online analytical 
processing (OLAP). The main goal is to manage the development, implementation, and operations 
of a data warehouse or data mart, including extraction, transformation, cleaning, and loading of data 
from different sources. It also includes meta-data management, security management, backup and 
recovery, and data distribution. The past data to answer questions, such as - What happened? Why did 
it happen? For example, the employees‟ recent data can shed light on employee attrition fluctuations 
and factors that were responsible for the variations.

The Advanced Analytics sub-system includes analytic functions based on statistics, data mining, 
forecasting, predictive modeling, predictive analytics, and optimization. Data mining is an extension 
of statistical techniques such as classical and artificial intelligence. Analytical methods are generally 
applied to relatively small size random sample data specifically collected to validate a hypothesis, 
and the methods conform to a set of assumptions about the population. These techniques can be 
regarded as discovering information by exploration (Kim, 2002; Tan, Steinbach & Kumar, 2006; 
Shmueli, Patel & Bruce, 2010). The Advanced Analytics subsystem enables organizations to answer 
questions, such as - What if the trend continues? What are the best actions to take? What will happen 
as a result of these actions?

The Business Performance Management consists of processes for strategic goals and objectives, 
performance measurement and mentoring, analyzing performance, and making decisions to improve 
business performance.

The Information Delivery gives the business users the ability to access reports and continuously 
monitor organizational performance at enterprise and lower levels. It is possible to monitor critical 
activities such as trends, metrics, and KPIs in easy-to-understand designs, such as configurable 
information portals, scorecards, and dashboards.

3. HUMAN RESOURCES MANAGEMENT AND BUSINESS INTELLIGENCE

3.1 Human Resources Management
In today’s competitive and complex business environment, the role of Human Resource (HR) is 
continually changing. HR, with its increasing alignment to core business and integration to the bottom 
line, is a reflection of the constantly changing nature of HR function.

Being responsive to globalization, demographic and technological change, and turbulent, 
competitive, and complex environment of business, HR itself has been changing dramatically. A 
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transformational journey from the conventional role of ‘administrative expert’ (Ulrich 1997 cited in 
Reilly 2006, p. 8) to the evolving and fostering function of strategic HR partner describes the value 
contribution of the HR function. More precisely, HR goes strategic and becomes more business-
integrated. This intended reorientation contributes HR not only to play a critical role in overall 
strategic planning of the business but also to act as a messenger to clarify and direct employees about 
the desired goal of the organization.

The evolution of HR function leads to its integration into organizational strategy and this vertical 
integration of HR with other disciplines of business involves HR professionals’ direct participation in 
strategic planning and implementation of corporate mission, values, culture, strategy, and goal. This 
kind of direct involvement of the HR leader with core business planning reveals the new acceptance 
of HR as a valued contributor in business.

Aligning HR practices to a strategy which means that each investment of HR discipline must 
reflect the policy and ‘realities of the customer’ (Ulrich et al., 2009, p. 29). More precisely, in today’s 
organizations all HR activities, including selection and recruitment, training and development, reward 
and compensation systems, are designed and practiced such an effective way which must exhibit HR’s 
alignment with business strategy.

3.2 Business Intelligence as a Driver for Human Resources Strategic Management
Business Intelligence is a field that combines people skills, technologies, applications, and business 
processes to make better strategic and tactical business decisions. The technologies and applications 
include data management methods for collecting, storing, and structuring data into data warehouses 
or data marts as well as performing analytical queries, reporting, visualizing, and using analytical 
techniques for prediction. A data warehouse focuses on the extensive data from the whole company, and 
data mart is restricted to a single process or a department, such as human resources (HR) department.

HR data is extensive in its variety, so an effective HRIS must address a range of administrative, 
statutory, functional, and technological requirements to support organization-wide planning and 
decision-making. The data provided by Information System Human Resources (HRIS) enable HR 
specialists to become relevant partners, both for specialists from other management functions, 
such as for top managers. (Mishra & Akman, 2010; Singh et al., 2011). Becker and Huselid 
(2006) have identified the following variables to assess the benefits of HRIS: Workforce Planning; 
Employee Benefits Administration; Payroll Administration; Recruitment; Induction; Orientation 
and On-boarding; Training and Development; Skills Management; Personnel Administration; Time 
Management; Travel Management; Personnel Cost Planning; and Performance Appraisal.

Over the last two decades, the number of firms investing in HRIS and their depth of applications 
within the organizations has increased. Thus, HRIS implementation success has emerged as a 
significant challenge for organizations (Ball, 2001; Lippert & Swiercz, 2005; Kashive, 2011). There 
is a consensus that these systems contribute, in a very significant way, to the development of HRIS.

Teo, Lim, and Fedric (2007) refer that for organizations which have adopted HRIS, the investments 
are small and usually address tactics and administration (e.g., transaction processing for payroll and 
benefits administration) with focus on administrative efficiency, rather than strategy (e.g., in knowledge 
management and workforce planning) oriented to strategic applications that make organizations more 
productive and competitive.

According Lengnick-Hall and Moritz (2003), HIRS has developed through three main ways, from 
the most straightforward way, through provision of information, considering an intermediate level 
with the automation of transactions, to form more complex and sophisticated that modifies how the 
HR function is performed and becomes a strategic business partner (Kashive, 2011).

When we examine the benefits of HRIS found two extreme possibilities - a regulatory approach and 
a strategic approach - and if both are oriented to promote organizational efficiency and effectiveness 
- only a strategic approach to HRIS allows for greater competitiveness (Beadles et al., 2005). As a 
consequence, HRIS have evolved into sophisticated IT solutions designed to manage a wide variety 
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of human resource data and to provide analytical tools to assist management in HR decision-making 
(Hendrickson, 2003).

An HRIS can be designed in different ways, depending on the perceptions and knowledge of those 
involved and therefore, the role of the HR function. It may be used for automating. HRIS can vary 
from being just a specific ‘stand-alone’ personnel software package for the use of stored, personal 
data, to a system which operates beyond the usual functional HR department boundaries.

The replacement of the intervention of HR specialists and the automation of processes in the 
current HRM activities can increase efficiency through HR information management allowed by 
HRIS (Kashive, 2011; Mishra & Akman, 2010; Tansley & Newell, 2007) as well as provide essential 
information for decision-making on issues strategic, promoting the value generated for the organization 
by HRIS (Beadles II et al 2005).

We are facing a new paradigm in which, in addition to efficiency gains in the HR function, are 
present the necessary conditions for HR specialists assume a unique role in the relationship established 
with experts from other management functions as well as the management top, the achievement of 
strategic organizational objectives (Tansley & Newell, 2007).

4. METHODOLOGY

This research was based on a survey research design method. It involved a self-designed questionnaire 
in collecting data. The sample size for the study was 43 clients of a human resources software company 
in Portugal which send a massive email to their almost 1000 clients to disseminate the questionnaire 
and to help gather responses. Convenience sampling method was used. The convenience sampling is 
a basic sampling design, which allows equal representation and selection of samples.

The subject’s fill-in the questionnaire online and instructions on how to fill the survey was given 
on the questionnaire first page. Confidential treatment of information was assured, and questions were 
ranged from 7-point scale in the following pattern. Strongly agree – 7 & Disagree – 1.

For the analyses of the impacts of business intelligence on the human resources strategies, from 
Portuguese companies, three focus groups were realized to create dynamic discussions about that 
issue. The goal was that qualitative analysis provided by the focus groups might add essential insights 
to the research helping to the interpretation of the results found.

4.1 Hypothesis
In this study, it has analyzed the expectations of two main stakeholders comprising of Human Resources 
Managers and Human Resources Technicians. This is measured in terms of the following parameters:

(i) 	 HR Managers satisfaction with information gathered from the HRMIS by business intelligence 
tools regarding their decision-making process.

(ii) 	HR Technicians satisfaction with the quality of decisions made by HR managers according to 
the business tools used.

In this context and aligned with the literature review, two hypotheses were defined:

H1: Business Intelligence is positively associated with HRM decision making.
H2: Business Intelligence will significantly predict HRM decision making.

The methods of data analysis to verify these hypotheses were the correlation coefficient and 
regression analysis performed by SPSS software, as explained later in this paper.
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5. FINDINGS

5.1 Correlation Analysis

H1: Business Intelligence is positively associated with HRM decision making.

Pearson correlation table has developed for finding association and testing first hypothesis of Business 
Intelligence as independent variables and decision making as dependent variable, the below Table 1 
is stating human resources managers satisfaction with decision-making variable versus BI variable 
reporting have correlation (R) = 38%, analysis R= 63%, and measures/metrics R = 31% positive 
Correlation is significant at the 0.01, dashboard has 60% negative correlation with 0.01 level . 
Technicians satisfaction with the quality of decisions: reporting R = 14 with 0.05 level, analysis is 
86%, measures/metrics has 87% positive correlation with 0.01 level and dashboard having a negative 
correlation with 93 at 0.01 level. Technicians expressed satisfaction with the decision making based 
on BI tools; all variables have more than 50% correlation at the 0.01 level. Majority of the variables 
are having positively significant in that case H1 can be accepted.

5.2 Regression Analysis

H2: Business Intelligence will significantly predict HRM decision taking.

For fulfilling the second Hypothesis, below Regression analysis, is generated. There were done 
regression analysis using SPSS 20 version and applied enter method for proving the second Hypothesis. 
Majority of the independent variables are having reasonable estimating indications while we are 
comparing with HR Manager satisfaction with decision making correlates with 78%, and R Square 
is 61. If R Square exceeds 50%, it indicates that there is a good predictor. All dependent variables 
have strong associations, that is a correlation, R square, and Adjust R square strongly recommends 
that maximum independent variables are good predictors for estimating dependent variables. It is 
possible to state that BI can significantly effectively predict the HRM decision (Table 2).

Table 1. Multiple regression analysis

Business Intelligence HR Managers HR Technicians

Reporting .380** -.143*

Analysis .631** .864**

DashBoard -.605** -.938**

Measures/Metrics .313** .875**

**. Correlation is significant at the 0.01 level (2-tailed), *. Correlation is significant at the 0.05 level (2-tailed).

Table 2. Multiple regression analysis

Dependent 
Variables

BI Independent Variables

Constant Reporting Analysis Dashboard Measures/ 
Metrics

R 
(%)

R square 
(%)

Adjusted 
R square 

(%)

HR Managers -12.67 3.45*** 0.35* -0.61*** -0.32* 78 61 60

HR Technicians 4.51 -0.04 .41** -.43*** 0.37*** 96 93 93
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5.3 Implications of BI Applied to Human Resources 
Management Strategies in Portuguese Companies
The focus groups provided a very detailed description and examples of the practical dimensions that 
contribute to a better decision-making process based on the BI tools. Therefore, the mains results 
that emerged from the focus group state that the BI process can allow to analyze the workforce of 
an organization and make a strategic decision on the workforce planning and prediction in terms of:

− Workforce planning, using workforce demographic data, through the use of predefined reports to 
analyze headcount development, turnover rates, and workforce composition. This information 
can be linked to headcount planning, budgeting, and critical talent processes, such as recruiting 
and learning.

− Workforce cost planning and simulation, providing access to a broad range of data to facilitate 
simulated planning scenarios and enable continuous monitoring of performance.

− Analytics and measures help to analyze HR processes, such as payroll, employee administration, 
time management, and benefits and also organizational structures, relationships, and attributes 
of jobs and positions.

− Also helps to analyze talent management, employee skills, and qualifications. Helping to explain 
if succession programs prepare employees to assume key positions – and ensure continuity of 
operations and analyze the cost-effectiveness of employee compensation programs.

− Strategic Alignment, ensuring that all business activities are in line with the strategic goals of the 
organization.

5.4 How Portuguese HRM Departments Applies Business Intelligence Tools
In the global competition and the connected world, decision-making in organizations has become 
increasingly complex and depending on accurate data. This situation creates challenges for Portuguese 
organizations and Human Resources Managers because they are under pressures to answer quickly 
to dynamic conditions of the market. The organization tries to redesign their structures, redefine 
the practices and the business processes. Business Intelligence and analytics are tools that can help 
the decision-making process in those contexts. Literature shows that most of the organizations 
that have successfully implemented BI can make decisions quickly and with more accuracy. These 
organizations have better and faster access to the key activities and processes that the organizations 
and their functional departments must pursue to meets its goals.

According to Portuguese Human Resources Managers, the Key Performance Indicator – KPI - is 
the leading management tool to analyses the strategic objectives in HRM. However, the vast volumes 
of data and the difficulties due to their dispersion in an organization make their integration and 
processing difficult for decision-making. The literature (Wawer and Muryjas, 2011) also shows that 
the ability of the human mind is now insufficient to make optimal business decisions in the era of the 
growing amount of information and the complexity of analytical requirements. Business intelligence 
then becomes an essential tool which combines the business and information technology (IT) issues, 
delivering valuable information to decision-makers, through tools as simulations and scenarios which 
can help the optimization of organization development and also to forecasting business results and 
customer behaviors.

Analyzing the Portuguese case in light of the Laursen and Thorlund (2010) scenarios it’s 
possible to find the same orientation and alignment of BI on the strategic level: 1) BI and HR strategy 
separation – BI does not deliver data to the strategic level, it is only used to answer some questions 
on the operational level; 2) Passive support for the strategy by BI – the only role of BI is to produce 
reports to support strategy performance; 3) Dialogue between BI and HR strategy – the results of 
BI analyses may modify the strategy; 4) Interpenetration of BI and HR strategies – the results of BI 
analytics are treated as a strategic resource of an organization, which determines the HRM strategy.
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To conclude the analysis of the Portuguese context, it is possible to say that HRM supported 
by BI depends on the maturity of the organization because it conditions the use of BI to achieve the 
HRM strategy.

6. BUSINESS INTELLIGENCE APPLIED TO HRM SUPPORTING 
BETTER DECISIONS MODEL PROPOSAL

Based on previous literature and in the focus group results the model proposal consists of two 
dimensions HRIS modules, which includes: payroll, HR development, Self Service, Workflow and 
alerts and business process automation, and BI tools with the following set of variables: reporting, 
analysis, dashboard and measures/metrics. These variables are hypothesized to be associated with 
the process of decision making by the Human Resources Managers (Table 3).

The model shows the potential relation among HRIS, BI, and decision-making process in Human 
Resources management. It represents how BI tools can help to analyses employee’s development 
and evaluate the efficiency of the recruiting and selection processes. It helps to assess how well the 
succession plans prepare the employees to assume key positions in the organization and monitor the 
progress of aligning employee goals with corporate goals. It also helps to analyze the cost-effectiveness 
of employee compensation systems.

7. CONCLUSION

Organizations that compete in today’s knowledge-based economy recognize the growing importance 
of the data analysis accuracy in promoting competitiveness and helping to improve better organizations 
performance. The evolution of information technology has contributed to the increasing sophistication, 
and potential of BI applied to Human Resources Management, automating processes, and helping to 
analyze data to better decision making. These transformations are a paradigm shift in the HR function 
has to assume a new role as a partner of top management in decision-making on strategic issues.

In this context, Business Intelligence is a fundamental part of any organization, and HRM 
department’s deals with particular information associated to the intellectual capital of the organization 
and needs to make it available efficiently and consistently to the other departments of the organization. 
For organizations, making use of BI is an effective means of reducing development time and 
supplementing a lack of in-house skills.

In this context this research main goal was to verify if BI is positively associated with HRM 
decision making and that also if it helps to predict HRM decisions in terms of future workforce planning 
and management and both of this hypothesis were validated by the sample of the conducted survey 
to 43 Portuguese Human Resources Manages and by focus groups which provided descriptions and 
examples of the practical dimensions that contributes for a better decision making process based on 
the BI tools in terms of workforce planning, workforce process analytics and measurement, talent 
management analytics and measurement and strategic alignment.

In summary, it is possible to say that BI facilitates the process of data analysis to make better 
decisions and helps organizations to achieve their strategic goals.

Acknowledgments: We want to acknowledge Talentia Software participation in this research. The 
principal analysis was developed using their HRM software and also for the help with the questionnaire.
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Table 3. Model BI applied to HRM supporting better decisions dimensions

HRIS

Payroll Implementation and execution of the payroll systems to make it accurate and in time for 
employees and also to give information for managers to make decisions about the retention and 
progress of employees.

HR Development Analysis of the training and development processes to maximize employee performance.

Self Service Facilitation of the access of employees to their profiles and their data.

Workflow & Alerts Utilization of alerts for employees and managers to maintain tasks on time and several levels of 
approvals.

Business Process 
Automation

A knowledgebase about job functions, positions, roles, and capabilities that are required to 
drive the business performance.

BI

Reporting Give business users the ability to access reports and continuously monitor organizational 
performance

Analysis KPIs are compared to strategic goals and objectives. The results are utilized to monitor, 
further analyze, and act to improve performance. The advanced analytics subsystem enables 
organizations to make informed decisions to align their goals and objectives, as well as 
programs and budgets to the performance indicators.

Dashboard Deliveries of performance indicators concerning human resources may include employee 
retention, job satisfaction, compensation and rewards, employee training, accident levels, 
employee absenteeism, and employee performance.

Measures/Metrics Measure and analyze typical core HR processes, such as payroll, employee administration, time 
management, and benefits. Analyze organizational structures, relationships, and attributes of 
jobs and positions.

Outputs

Cost Savings Support HR professionals in all workforce cost-planning tasks.

Align individual and 
organizational goals

Ensure that all business activities are in line with the strategic goals of the organization. Help 
Employee teams work toward common objectives, regardless of location. Use a balanced 
scorecard framework, with predefined workforce scorecards that can be integrated into 
department and individual management-by-objective documents to align employee goals with 
corporate strategy.

Recruit talent Monitor workforce demographics in line with recruitment and retention objectives. Analyze 
the efficiency of the entire recruitment process lifecycle, understand, and prevent the drivers of 
employee turnover.

Better decision 
making

Empower HR executives to develop effective strategies, providing access to a broad range of 
workforce-related data to support accurate planning, facilitate simulated planning scenarios, 
and enable continuous monitoring of actual performance relative to plan to achieve better 
strategic decisions.﻿
The organizations can adjust their goals and objectives, modify programs, and re-allocate 
resources and funds. Performance measures, in essence, provide a feedback loop in the process 
of business performance management.
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