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ABSTRACT 
 
The environmental concern and the oil price rising stimulate the implementation of 
policies to replace the fossil energy source. In this context, biofuels emerge as the most 
feasible alternative to attend this new demand. However, the potential impact of the 
biofuels production on the demand for agricultural products raises the question about 
the competition biofuels versus food. The investment analysis of projects and policies 
are complex, thus requiring tools to support the decision-making. The purpose of this 
paper is to evaluate the applicability and usability of a decision support system for the 
investment analysis on biodiesel projects, developed under an agreement signed by 
UFV (Federal University of Viçosa/Brazil) and FAO/RLC (Foods and Agriculture 
Organization - Regional Office for Latin America and the Caribbean). The normative 
ISO 25000 series (Software Product Quality Requirements and Evaluation) was the 
framework chose to evaluate the quality aspects. Additionally, the ISO 9241 
(Ergonomics of Human System Interaction) was selected to evaluate the effectiveness, 
efficiency and satisfaction of the software by the user. The questionnaire applied on the 
evaluation consisted on quality attributes related to the normative ISO 25020/07 
(Measurement Reference Model and Guide) and ISO 9241. The results obtained were 
treated descriptively and confirmed the software usability, especially related to 
efficiency and effectiveness.  
 
Keywords: Bioenergy, Biodiesel, System Evaluation, Decision Support System, Latin 
America. 
 

1. INTRODUCTION 
 
In short and medium term, biofuels are the most feasible option to replace the fossil 
fuels, due to its relatively low production cost, energy density and the existing 
distribution infrastructure for liquid fuels. Biofuels policy can also contribute to the 
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development of rural areas, where 70% of poorest people live (FAO, 2012). The social 
development potential associated with a feasible energy option and environmental 
damages attenuator have turned biofuels programs into an interesting opportunity to 
developing countries. However, all the biofuels advantages involve criticism, in 
especial, regarding their sustainability and the competition for the land, on a so-called 
food versus fuel competition.  
 
The links between bioenergy and food security are complex and multi-faceted (FAO, 
2010). To tackle the increasing complexity of biodiesel investment projects,  a decision 
support system (BiodieselFAO) was developed by the Federal University of Viçosa 
(UFV) in Brazil to the Food to the Agriculture Organization of the United Nations – 
Regional Office for Latin America and the Caribbean Office (FAO/RLC).  This 
computational tool has been used by professionals from 17 countries for economical 
and social analysis of biodiesel projects considering several conditions, as different raw 
materials and industrial technologies. It was also used to analyze and design taxes and 
investment schemes. 
 
The purpose of this paper is to evaluate the applicability and usability the BiodieselFAO 
using ISO standards as framework. 
 

2.  MATERIAL AND METHODS 
 
The framework described in the normative ISO 25000 series (quality evaluation 
methodology of computational systems) had been chosen to evaluate the software 
BiodieselFAO . The ISO 25020/07, specifically, was the basis to define the quality 
attribute criteria used on the questionnaire.  The ISO 9126 is the previous version of the 
ISO 25000 series and also was consulted to the methodology and to incorporate 
previous studies on this paper.  
 
Besides the quality evaluation, the framework of the normative ISO 9241 was also used 
to describe the usability of the system, focusing on effectiveness, efficiency and 
satisfaction by the end users (Ehteshami, 2013). 
 
The evaluation procedure was based on applying a web questionnaire, composted by 
external evaluations, internal evaluations and assessments of the software quality  
(Usabilitynet, 2013). Kanellopoulos (2010), Shafinah (2010) and Chua (2004), 
presented the following quality attributes: 
 

· Functionality  - A set of attributes that relate to the existence of functions and 
their properties. These functions are those related with stated satisfaction or 
implied needs. 

· Reliability - A set of attributes related to the ability of the software to maintain 
its level of performance under stated conditions for a stated period. 
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· Usability - A set of attributes related to the effort needed to use and individual 
assessment of such use. 

· Efficiency - A set of attributes associated with the relationship between the level 
of performance of the software and the amount of resources required under 
stated conditions. 

· Maintainability - A set of attributes related to the easiness to extend, modify or 
correct errors in the software. 

· Portability - A set of attributes relating to the ability of software to be 
transferred from one platform to another. 

 
The evaluation procedure was based on the framework of  ISO 25000 normative and 
was defined as the following. 
 
2.1 Quality requirements definition 
 
The quality requirements definition is the first step, which take as input a set of stated 
needs, relevant technical documentation and the ISO Standard itself and produces a 
quality requirement specification (Praxiom, 2013). The quality attributes are presented 
in the table 1.  
 
2.2 Evaluation preparation 
 
The second stage is the evaluation preparation, which involves the selection of 
appropriate metrics, a rating level definition and the definition of assessment criteria 
(Demirors, 2000). Metrics, in ISO 25000 series, typically give rise to quantifiable 
measures mapped on to scales. Since quality refers to needs, which vary from one 
evaluation to another, no general level for rating is possible. They must be defined for 
each evaluation. 
 
A pre-test was applied to evaluate the criteria, to define the quality attributes and the 
rating level for each attribute, the information was organized as a questionnaire to be 
applied in the evaluation of the software BiodieselFAO. 
 
2.3 Evaluation procedure 
 
The last stage is the evaluation procedure, which is refined into three steps: 
measurement, rating and assessment. The selected metrics are applied to the software 
product and values on the scales obtained. Subsequently, for each measured value, the 
rating level is determined. Assessment is the final step, where a set of rated levels are 
summarized. The results will be analyzed as a summary of the software quality and 
treated descriptively. 
 
The structured web questionnaire, composed by the quality attributes and the rating 
levels are presented below.  
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Table 1. ISO 25020/ISO9241 Questions for quality evaluation. 

Criteria Details Grade 1 Grade 5 

Suitability 
Software attributes related to the presence of a set of 
functions necessary for economic and social evaluation of 
the project of vegetable oil and / or biodiesel 

Few Suitable 
Functions 

Fully 
Appropriate 
Functions 

Accuracy 
Attributes related software available to correct results are 
compared with other methods of evaluation (e.g. Excel 
spreadsheets) 

Not Accurate very Accurate 

Interoperability Attributes of software that relate to their ability to interact 
with specified systems (Excel, Word, etc.) Not Interactive very Interactive 

Security 
Software attributes related to their ability to prevent 
unauthorized access whether accidental or deliberate, to 
programs and data 

unsafe very Safe 

Maturity Attributes of software that relate to the frequency of faults 
in the software 

High frequency 
of failures 

Low Frequency 
of failures 

Recoverability 

Attributes of software that relate to the ability to reset 
their level of performance and recover the data directly 
affects in case of failure and the time and effort related to 
it 

difficult 
Recovery easy Recovery 

Fault Tolerance 
Attributes of software that relate to their ability to 
maintain a specified level of performance in cases of 
failures 

Not Tolerant very Tolerant 

Learning Attributes of software that relate to user effort to 
recognize the logical concept. 

difficult 
Learning easy Learning 

Understanding Attributes of software that relate to the effort of users to 
apply the system logical concept. 

Not 
Comprehension 

great 
Comprehension 

Operability Attributes of software that relate to the effort of the user 
to operate and control software. Not Effort great Effort 

Attractiveness Attributes of software that relate to the visual appearance, 
its design. Not Attractive very Attractive 

Time response Attributes of software that relate to the processing and 
response times 

Plenty of time to 
answer 

Short time to 
answer 

Stability Software attributes related to the risk of unexpected 
effects from modifications. unstable very Stable 

Ease of analysis Software attributes related to the effort required for the 
diagnosis and identification of parties to modify. 

difficult 
Analysis easy Analysis 

Ease of change Attributes related software effort needed for modification 
or correction of data inserted. 

difficult 
Changes easy Changes 

Ease of testing Software attributes related to the effort required to 
validate the modified data. 

difficult 
Validation easy Validation 

Setup Capacity Software attributes related to the effort required to install Not Effort much Effort 
Capacity 

replacement 
Attributes related software opportunity and effort of using 
software instead specified software Few Capacity Full Capacity 

Adaptability 

Related software attributes the opportunity to adapt to 
different topics specified without using other software 
considered. (Different types of raw materials or industrial 
processing technology for example) 

Not Adaptable Fully Adaptable 

Compliance Aspects of fitness to legislation concerning the country Nonconforming fully Compliant 
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3.  RESULTS 
 
The evaluation of a biodiesel project, especially in a complex theme as biodiesel, 
involves agricultural aspects and competition with food, to the land and supplements, 
which requires a tool to ease the analysis. In this context, the BiodieselFAO was 
evaluated as an alternative to ease the decision-making analysis on biodiesel projects. 
 
3.1 Pre-Test 
 
The pre-test was designed to verify the applicability of the quality criteria selected 
based on ISO 25000 series. 
 
The evaluation process started with the application of the questionnaire to professionals 
who participated in the BiodieselFAO development and also used the software in 
evaluation projects of vegetable oil or biodiesel. In total, 9 professionals accepted 
participate and contributed with important information to structure better the criteria, 
rating level and also to organize the quality evaluation on the software.  
 
These professional are from different areas as Engineering, Economics and 
Management, which also allowed analyze the effectiveness and usability on different 
areas on the evaluation. The pre-test results obtained are presented below. 
 
Criteria Definition – Quality Attributes - As reported by the professionals consulted, 
the criteria defined are appropriate to evaluate the software on different aspects by their 
experience working with the software. 
Evaluation of Attributes and rating levels - some changes were suggested to the 
initial settled for the terms that could cause misinterpretation. The term names were 
detailed for each attribute evaluated to avoid it. 
 
 3.2 Test 
 
The test was proposed to 76 professionals from 17 countries in Latin America and the 
Caribbean. The professionals are involved on different areas on the biodiesel production 
chain including agriculture level, industry and policy development. These professionals 
were trained in an one week course coordinated by FAO/RLC and developed by the 
BiodieselFAO’s developers and experts on decision-making process on biodiesel 
production chain from UFV. 
 
The BiodieselFAO proposed test was emailed in an online survey shared on Google 
platform. From 76 professionals invited, 11 filled it up, which correspond around 15% 
of total.  
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In general the software fits the user needs, where their functionality, reliability and 
efficiency are the attributes that stood out, as can be observed on the Figure 1. 

 
Figure 1. Test Final Results. 

 
On a detailed analysis (Figure 2) of the quality attributes, the portability, usability and 
maintainability still need improvement.  
 

 
Figure 2. Test Detailed Results. 

 
The users evaluated as a critical step on BiodieselFAO the insert data procedure, where 
great effort is required to complete all BiodieselFAO variable, which also affected the 
consideration about its aspect, it was not considered a friendly platform for all users.  
 
When the specific quality attributes are analyzed, the evaluation concludes the 
following as need improvements: security, operability, adaptability and setup process. 
On the other hand, the results showed the potential of the software to ease the decision 
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analysis considering the positive answers related to accuracy, interactivity, low 
frequency of errors and great comprehension of the project data by the users. 
 
In general, the attributes have at least 40% of good or excellent evaluation, except by 
the attractiveness of the BiodieselFAO design,  it is evaluated as regular. Therefore, 
layout improvements can contribute to create a more logical and friendly interface, thus 
helping the data insertion procedure.     
 
 

3.  CONCLUSION 
 
The software BiodieselFAO presents itself as an important tool for economic analysis of  
vegetable oil and biodiesel investment projects. 
 
The test was important to confirm the applicability of the BiodieselFAO as a tool to 
ease the decision-making process, by providing a new ambient to develop the 
economical and social analysis. The software is a relevant tool to simulate different 
scenarios, through to ease the comprehension and the data changes, besides to be a safe 
and reliable tool to evaluate different variables. 
 
These features are essential in biodiesel projects, due the complexity and the different 
players on this production chain. Additionally the software has proved useful in 
biodiesel policies analysis. 
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