
DOI: 10.4018/IJDSST.2019010102

International Journal of Decision Support System Technology
Volume 11 • Issue 1 • January-March 2019

﻿
Copyright © 2019, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

﻿

20

Design of a Decision Support 
System for Resource Allocation 
in Brazil Public Universities
Carolina Lino Martins, Universidade Federal de Pernambuco, CDSID, Center for Decision System and Information 
Development, Recife, Brazil

Adiel Teixeira de Almeida, Universidade Federal de Pernambuco, Center for Decision System and Information 
Development, Recife, Brazil

Danielle Costa Morais, Universidade Federal de Pernambuco, CDSID, Center for Decision System and Information 
Development, Recife, Brazil

ABSTRACT

This study aims to demonstrate how the design of a decision support system (DSS) can improve the 
process of internal resource allocation in Brazil public universities. Currently, there are not any kind 
of general DSS for such a problem. To do so, the analysis is carried out by identifying the general 
model from the Brazilian Ministry of Education and the models from every federal university, finding 
similarities between each model, and dividing the models into categories, according to their similarities. 
Thus, a DSS resource allocation model prototype was proposed. The perspectives are to contribute 
to the decision problem of how to allocate resources properly faced by Brazilians public universities, 
take safer and reliable decisions, seeking to reduce uncertainties and to maximize their results.
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INTRODUCTION

The effective use of scarce resources is a crucial problem for universities in general and particularly 
in Brazil, where public universities perform an important role. The process of allocating internal 
resources in Brazilian federal universities (FU) among administrative units has become increasingly 
challenging and depends on a diversity of legal, economic, structural, and organizational parameters.

Besides, public universities in Brazil are undergoing budgetary constraints caused by the economic 
crisis faced by the country, which has started in early 2015 (Barua, 2016) and continues into 2017. One 
of the FU goals it is to improve the provision of beneficial results for the society interest, considering 
an increasingly complex and changing environment. Within this context, Power (2016) affirms that 
circumstantial evidence suggests that Decision Support Systems (DSS) can improve decision quality 
and change the structure and functioning of organizations.

A Decision Support System can be defined as a computer-based information system that supports 
decision makers use data and models to solve semi-structured and unstructured problems. It helps 
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decision makers to make better decisions and to answer complex questions (Bidgoli, 1989; Sprague 
& Watson, 1989). Considering different definitions for a DSS, they all share the idea that a DSS is 
essential to support the decision-making process (Sprague & Watson, 1989) and that is the reason 
its applicability will be considered for this study.

The decision-making process, according to Simon (1960), has four main phases: (1) intelligence, 
based on the identification, definition and understanding the problem; (2) design phase, that analyses 
possible courses of action for the problem; (3) choice, which involves a solution model, validations 
and tests; and, finally, the (4) implementation phase, that implements the chosen alternative and 
monitors the solution. This paper is part of a research that aims to create a web-based DSS for 
resource allocation in Brazil’s public universities. Due to the amount of data and models that need 
to be considered, the initial focus will be only the two first phases of the decision-making process.

Thus, this work aims to present the design of a Decision Support System (DSS) for internal 
resource allocation in Brazil public universities, while, currently, there aren’t any general DSS for 
such a problem, and this can contribute to the decision question of how to allocate resources properly 
faced by Brazilians public universities, enabling them to take safer and reliable decisions. To do 
so, the survey was divided into three steps: identify the Brazilian general allocation model and the 
models from each Federal University; find similarities between each model; and, divide the models 
into categories, according to their similarities. Finally, an initial prototype was proposed.

It should be considered that public universities in Brazil use their taxpayers’ money to provide 
education services. As a result, there is significant societal interest (or at least should exist) in the way 
such money is allocated, where the cost of a failure is seen as something unacceptable (Williams, 2009).

Also, it is important to clarify that the main decision of each model (not the problem situation 
of this study) it is how to allocate resources correctly, and the Decision Maker is considered as each 
representative director of the budgeting unit from the Brazilians Federal Universities.

It is known that the correct use of a DSS can improve the competences of the Decision Maker 
in understanding better the considered problem, how to select efficient alternatives, cost and time 
savings (Sprague & Watson, 1989).

In order to achieve its results, this paper is structured as follows: the first part makes a literature 
review about resource allocation problems and DSS. The next part discusses the steps of the survey 
and the general resource allocation model from Brazilian’s Federal Universities. The third part 
presents the models and the DSS prototype. Finally, the last part of the paper shows the perspectives 
and conclusions.

LITERATURE REVIEW

Resource Allocation Problems
Decision makers in all organizations continually face the difficult task of balancing benefits against 
costs and the risks of recognizing the benefits when allocating scarce resources (Phillips & Bana 
e Costa, 2007). Kleinmuntz (2007) states that resource allocation decisions are a dilemma usually 
confronted by organizations of every size, type, purpose and that, often, the limiting resource is 
financial because an organization’s capacity to borrow funds or raise equity capital has practical limits.

Phillips and Bana e Costa (2007) affirm that decision makers from both for-profit and not-for-
profit organizations who must allocate resources are typically confronted with five problems: first, 
benefits are usually characterized by multiple objectives that frequently conflict; second, when DM 
are presented with a large number of opportunities they cannot know the details of each one well 
enough to make informed decisions; third, individually optimal decisions are rarely collectively 
optimal, giving rise to inefficient use of the available total resources; fourth, many people are usually 
involved; finally, implementation by those who disagree with the resource allocation can easily lead 
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