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Abstract 
 

Universities have assumed an increasingly important role in transferring 
technology to society with a strong economic impact. The companies originated 
from the academic environment, called academic spin-offs, have fostered the 
appearance of new projects based on emerging technologies and knowledge, created 
by young students and researchers who seek to launch their own business and 
generate new jobs in society. However, the number of existing studies on academic 
spin-offs is limited and restricted to the specific national realities, and the results of 
these studies are typically incorporated only in scientific manuscripts. In this sense, 
this study proposes a web platform that allows the analysis of academic spin-offs 
according to multiple dimensions, such as firm, institutions, individual, localization, 
science parks, financial data and corporate actions. The application is built 
exclusively in open source technologies and allows data to be explored in real-time 
and interactively. The results obtained allow us to evaluate the behavior of the 
application regarding fundamental elements in the success of the adoption of a Web 
application, such as usability, security, interoperability and portability. 

 

I. INTRODUCTION 

A fundamental mission of the universities has been the creation of new knowledge through scientific research, in 
which the performance of these educational institutions was measured only through the quality of teaching and 
academic publications. However, over time, the role of universities has changed, taking a more increasing important 
role in the society with the appearance of “entrepreneurial university” concept [1]. According to this concept, 
universities must also play an active role in the direct commercialization of the research outcomes with new and 
different mechanisms of knowledge transfer to external entities. One of these mechanisms consists in the creation of 
academic spin-offs, to which knowledge is transferred and which are responsible for commercialization and the 
creation of economic and social value. 

Reference [2] defines an academic spin-off as “a brand new company which formed by who were a part of an 
organization that concerning about a university or research institution intellectual research”. Reference [3] adopts a 
slightly different definition “academic spin-off is a company that has either a university or at least one academic 
(full, associate, or assistant professor; or Ph.D. candidate, research fellow, or technician) among the founders, 
regardless of the presence of a formal commitment from the parent university”. Although there isn’t a universally 
accepted definition, they all involve the transfer of knowledge and technologies from the university to the academic 
spin-off [4]. In accordance with this situation, it is verified that most founders of university spin-offs are scientists or 

 
* Corresponding author 



Almeida & Cunha 
 Journal of Information Systems Engineering and Business Intelligence, 2018, 4(2), 73 – 83 

74 
 

engineers with some business skills. Most of the projects also involve multi-founder teams, being common to find 
the involvement of several researchers, students or teachers from diverse educational institutions [5]. 

Literature has referred to the importance of stimulating the transfer of knowledge through the creation of 
academic spin-offs, especially in high technology areas destined to markets with high growth potential [6] [7]. 
Universities are looking for new ways to create competitive advantage and generate value. Academic spin-offs 
appear also as a key to regional development, which is a primary of the universities’ mission [8]. In several 
European countries, as in the USA, there has been a substantial increase in the number of established academic spin-
offs [9] [10] [11]. Reference [12]emphasizes three reasons for this growth: (i) companies created from the activities 
carried out at universities are better prepared to recognize their skills and establish relationships with strategic 
partners; (ii) the academic spin-offs process is less sensitive to changes in the global economic climate when 
compared to licensing agreements with established firms, tending to work as a counter-cyclical; and (iii) the viability 
of spin-off companies tends to be superior when compared to start-ups. 

Despite the importance of academic spin-offs in the economy and society, studies on this process are still 
relatively scarce and need to be better understood in their multiple dimensions. The lack of standardization and 
centralization of information about the companies that result from academic spin-offs has given rise to the idea of 
creating a platform that gathers the various data about them, for public access and for academic studies. In this 
sense, two main contributions are given by this paper: (i) proposal of an academic repository of spin-offs that is built 
using exclusively open source technologies; and (ii) assessment of the impact offered by this solution considering 
multiple dimensions and looking to its relevance to the scientific community at European and international level. 
The manuscript is organized as follows: Firstly, the study contextualizes the most significant related works 
developed on academic spin-offs, considering both conceptual frameworks and web platforms. Then, the methods 
used to building the application are described. Subsequently, the main results of the projects are presented. Finally, 
the conclusions are drawn. 

II. RELATED WORKS 

Literature fundamentally has two types of studies that approach the process of analyzing of academic spin-offs. In 
the first group, it is possible to find studies that propose a conceptual framework for analyzing the performance and 
impact of academic spin-offs. In the second group, appear Web platforms that allow the analysis of national spin-
offs created by universities and research centers in a given country or region. 

A. Conceptual Frameworks 

The oldest conceptual framework integrating multiple dimensions is composed of four pillars [13]: (i) resources; 
(ii) capabilities; (iii) mission; and (iv) impeding elements. This conceptualization considers simultaneously 
indigenous aspects and the contextual factors. In total the conceptualization consists of four dimensions, thirteen 
elements, and sixty-five variables. 

Reference [14] proposes a conceptual framework to understand the several antecedents of academic 
entrepreneurship (e.g., individual, organizational and institutional factors) and the main consequences of spin-offs 
including scientific, educational and commercial outputs. Individual level factors including demographic 
characteristics, career trajectories and psychological features seem to be associated with engaging in academic 
entrepreneurship. Organizational factors are mid-level variables as characteristics of the university/department 
including peer influence, climate and leadership. In institutional factors two macro-level variables are included: the 
affiliation to a scientific discipline and the effect of specific national regulations and public policies. Both factors 
inform academic engagement as they shape the norms and rules relevant for researchers, either because they are 
official government regulations or because they are the more implicit structural rules of conduct. This 
conceptualization considers that consequences of academic entrepreneurship engagement can be measured in terms 
of scientific outcomes, educational outputs and commercial outputs. 

Reference [15] presents a conceptual framework composed of eight dimensions: (i) role of university; (ii) 
technology transfer process; (iii) regional context; (iv) founder’s background; (v) performance analysis; (vi) impact 
dimensions; (vii) public policies; and (viii) support organizations. This conceptualization also adds a total of 38 
elements divided by each dimension. This study also emphasizes that the main explored dimensions on university 
spin-offs include the process of technology transfer, the role of the university in the society, the regional context of 
the university and the impact of university spin-offs in national economies.  
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B. Web platforms 

1) TASTE Project† 
TASTE project was initiated in 2000 by the University of Bologna, in Italy, when they started by collecting 

information about spin-off Italian universities. The aim of the study includes: (i) to systematically map 
entrepreneurship from Italian university labs; (ii) to provide reliable data on how science-based entrepreneurship 
unfolds and generate wealth; and (iii) to better understand the determinants of high-growth entrepreneurship. The 
project is based on three pillars: (i) individuals, (ii) organizations (spin-offs); and (iii) academic institutions. With 
the initial research, the project originated the TASTE database, which includes longitudinal time information on the 
population of 55.000 academic researchers, employed by 2.400 departments of 95 Italian universities between 2000 
and 2017. The database has around 200 tables and 3000 variables and it is structured in five domains: (i) 
institutional; (ii) contextual; (iii) firm; (iv) individual; and (v) knowledge. 

The results of the TASTE project have implication for both management theory and public policy. It contributes 
to understanding how scientists are engaged in knowledge-transfer activities, show how the evolution of 
entrepreneurship team diversity influences the performance of spin-off firms and understand how the exposure to 
different institutional logics affects scientists' engagement in knowledge-transfer activities. 

2) Spin-outs UK‡ 
Spin-outs UK project gives a list of university spin-offs in the United Kingdom (UK), with information on its 

origins, activities, growth and current status, providing a series of continuous and regularly updated data. This 
project is developed by Young Company Finance. It initially focused on Scotland, but later was extended to the 
whole UK. The project offers an online platform that is freely available to the community. A full list of spin-offs and 
universities can be accessed without any payment. However, in order to obtain information about the market sector, 
company status, and financial information about each spin-off, a paid subscription is required to download the 
database. 

The database contains more than 2000 university spin-offs and 150 universities. This project has led to a number 
of pertinent conclusions on how this environment has evolved, in particular the highlight of regions and sectors with 
higher spin-off growth rates. 

3) FORNY§ 
FORNY is a joint program between the Research Council of Norway and Innovation Norway. It was established 

as a program in 2000, but has existed as a project since 1995.FORNY is designed to increase wealth creation in 
Norway by commercializing research-based business ideas with considerable market potential. The program 
finances the stimulation of ideas in R&D groups and the evaluation and realization of such ideas at 
commercialization units. FORNY is designed to encourage students, researchers and research administrators focus 
more attention on the potential commercialization of research results from R&D units. 

FORNY program aimed to contribute to: (i) the change of attitudes and behavior in the research institutions to 
commercialization; (ii) to establish professional organizations and systems for the commercialization of research at 
the research institutions; (iii) to make competent and relevant commercialization assistance available; (iv) research-
based industry development across the country and (v) increased cooperation and learning among research 
institutions, entrepreneurs, investors, industry, and the government authorities. 

III. METHODS 

The study incorporated the development of a web platform for the analysis of academic spin-offs. For this 
purpose it was necessary to carry out a requirements survey process, the choice of technologies for the development 
of backend and frontend, process modeling, and the definition of an architecture that allows the communication and 
integration between the various modules. 

A. Requirements 

Requirements can be seen as objectives and functionalities desired and specified by the client. They are critical to 
capturing the features offered by a software engineering project. Reference [16] states that they give a description of 
the various functions those users need or want to be implemented.  

The web platform is divided into two main components: (i) backend and (ii) frontend. The backend allows the 
administrator to manage the platform data. For this purpose, the following requirements are implemented: 

 
†https://eventi.unibo.it/taste 
‡http://www.spinoutsuk.co.uk 
§https://www.forskningsradet.no/prognett-FORNY2020/Virkemidler/1253964143163 
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1. Authentication – allows the administrator to log in to the application. The password is encrypted in the 
database; 

2. Import data – the administrator can import data about the spin-offs and founders. This information is 
stored in Comma Separated Values (CSV) or Excel files (XLS/XLSX); 

3. Manage data – the administrator can directly in the backend add a new university spin-off or update data 
on a spin-off. For instance, the administrator can change the state of a spin-off (e.g., active to dissolved). 
In case a spin-off is dissolved it becomes important to register the dissolved date. 

The frontend is public access. These requirements were established based on previous identified similar 
initiatives, and looking to the studies published by the research community in the field of entrepreneurship and 
academic spin-offs. The frontend allows the user to perform the following operations: 

1. Explore spin-offs list–allows the user to view the spin-offs registered in the application. Each spin-off has 
information on the parent organization, faculty/R&D center, incorporation date, district and status. This 
information is depicted in Fig. 1. It is also possible to get more information for each spin-off, such as 
address, web page, email, founders, and corporate actions (e.g., financials, such as merger, take-over, 
consolidation; strategy, such as internationalization, name change, partnerships; or recognition, such as 
general news in press, awards, certification; 

2. Explore results – allows the user to explore the number of university spin-offs created by geographical 
area, per year, by university, by R&D institutions, and by activity sector. Additionally, it becomes 
possible to consult the number of employees per year and the operating revenues generated by university 
spin-offs per year. 

 

Fig. 1 Visualization of university spin-offs 

B. Technologies, Frameworks and Libraries 

A significant number of technologies were adopted in the development of this project. A common point in all of 
them is the exclusive use of open source technologies. References [17] [18] advocate that open source solutions 
bring important benefits in terms of cost, community support, security and interoperability. Additionally, open 
source software is well suited for education and research [19]. The source code can be inspected and modified, and 
derivative software can be written and distributed using the same or a compatible open source license without any 
copyright issues. These characteristics turn open source software very useful for research purposes. 

In the development of the application, considering transversely all its modules, the following technologies were 
used: 

i. HTML5: markup language used for the creation of dynamic web pages that are interpreted by browsers; 
ii. CSS: cascading style sheets that allow formatting and layout of an HTML document. This language 

facilitates the maintenance of a consistent layout throughout all the web pages of the application; 
iii. JavaScript: client-side language that through the use of scripts facilitates interaction with the user and 

dynamically changes the contents of an HTML document. This technology was particularly useful in the 
process of rendering and constructing the graphs with the indicators on academic spin-offs. Furthermore, 
JQuery was used, which is a JavaScript library that simplifies the implementation of dynamic web pages; 

iv. Bootstrap: responsive framework that allows the development of an easy-to-read web page and navigation 
regardless of the equipment and the client's monitor resolution. It was also used the "bootstrap-table" 
which is an extension of the functionalities of the tables created through the bootstrap; 
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v. PHP: programming language for creating dynamic Web sites. The difference between PHP and JavaScript 
is that in PHP the source code runs on the server and only the html code is sent to the client. In this way, 
it becomes possible to interact with the database by not exposing the source code to the client; 

vi. Maria DB: a database management system that is used for storing information regarding spin-offs, 
founders, universities, etc. 

Specific languages and libraries were also used for the creation of frontend and backend modules. In the frontend, 
Canvas JS was also used as a tool for creating graphs using JavaScript and JVectorMap for rendering maps using the 
technologies interpreted by the latest browsers. On the other hand, in the backend was used the X-editable which is a 
tool to change editable elements and that interacts with the bootstrap-table and PHPExcel, which is a PHP library 
with a wide variety of methods for the manipulation of spreadsheet documents. This last library was essential in this 
project for the data migration between MS Excel and the application. 

C. Modeling 

An essential aspect in the implementation of this project is the modeling of the data transfer process between MS 
Excel and the application. This feature allows the data previously collected on each spin-off to be loaded in a quick 
and simplified way in the database without user intervention. It is in the data import process that PHPExcel library is 
used. Although it contains the most varied functions for spreadsheet manipulation, in the case of this project it is 
only intended to load the file to be imported, to access the various available sheets and to determine the value of the 
cells. 

In the process of reading each cell, a set of processing operations is performed, such as removing white space and 
unnecessary characters, and checking if the content matches the expected data type. Additionally, the process checks 
the eventual existence of inject able SQL code. If the data don’t accomplish all these requirements, the contents of 
the cell will be replaced by the null value. 

Due to the high complexity of this process, the reading of the contents of each sheet will be separated by several 
modules, each of which will deal exclusively with the corresponding sheet. This situation is presented in Fig. 2. 
Before carrying out the import itself, it is necessary to clean the contents of the database. It is assumed, therefore, 
that the most updated information is always on the side of the Excel spreadsheet, and any changes of data on a spin-
off must be performed using the backend module. 

 

 

Fig. 2 Sequence diagram of the data import process 

 
The "resetTables ()" module is responsible for deleting the various records stored in the different tables, since it 

has been defined to clean the database every time a new data import is performed. The "importSpinoffs()" module is 
responsible for storing data related to each academic spin-off. This information involves elements of multiple tables, 
so the data entry must follow a rigid order, in order to be able to relate the various records in the different tables. 
About each academic spin-off is known its activity sector, branches and institutions. This information is distributed 
in several columns, and in a given cell there may be elements separated by semicolons. During its reading and 
processing it is necessary to separate each of these entries so that it is verified whether or not it already exists in the 
database. This situation is illustrated in Fig. 3. 
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Fig. 3 Activity diagram of a new spin-off record insertion 

 
The "inserFounders ()" module works on the same principles as "insertSpinoff ()", but with a set of data referring 

to the information about the people who created the spin-offs: 
1. Data that is directly related to the fields in the “Founder” table (name and nationality); 
2. Data associated with distinct table that have a many-to-many relationship with the “Founder” table 

(institution and top skills); 
3. Data associated with distinct tables that have an one-to-many relationship with the “Founder” table 

(professional experience). 
The "insertAccounts" and "insertEvents" modules don’t have a so complex modeling process as the previous 

ones. Each of them only contains information directly related to the "Account" and "Event" tables. It is only 
necessary to check if the corresponding spin-off is already inserted in the DB. If it exists, simply gets the spin-off 
identifier and inserts a new record in the repeating table; otherwise, the information is discarded. 

IV. RESULTS 

ISO 9126 is the ISO standard responsible for the quality of software artifacts. It defines a set of parameters with 
the objective of standardizing the evaluation of software quality, assuming a fundamental role in the evaluation of 
the quality of Web applications. According to ISO 9126, six quality characteristics should be offered by software 
applications [20] : (i) functionality, implementation of the functional requirements specified by the customer; (ii) 
reliability, capability of software to maintain its performance level under given conditions of time; (iii) usability, the 
ease with people employ a tool or use an application to perform a task; (iv) efficiency, the relationship between the 
level of performance of the software and the amount of resource used under stated conditions; (v) maintainability, 
the effort needed to make specified modifications; and (v) portability, the ability of the software to be transformed 
from one environment to another. In the context of this project the sub-categories of these six groups proposed by 
ISO 9126 were not being exhaustively addressed and tested. 

Several authors also discuss the properties that a Web-based application should offer. Reference [21] states the 
importance of developing web applications that provide high levels of reliability, usability, interoperability and 
security. Usability is also referred to by other authors as being an essential attribute of a Web application, in which it 
is suggested that refactoring the Web application's design structure can improve its usability [22]. Finally, it is 
important to recognize the relevant role of interoperability and portability, especially with the large-scale use of 
mobile devices [23]. 
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In this sense, and in order to evaluate the quality of the developed application, several software tests were 
performed. For this purpose, the following criteria were considered: (i) functionality; (ii) usability; (iii) efficiency; 
and (iv) portability. On the other hand, the "reliability" and "maintainability" dimensions were not tested as it would 
require the application to be installed and intensively used during a considerable amount of time in the client’s 
machine. 

A. Functionality 

Acceptance tests were performed on the specified requirements by the project manager. Each test case identifies 
success and failure cases, and the expected results. In total 48 acceptance tests were performed, 16 of them for the 
backend and 32 on the frontend. These tests involved multiple situations, such as incorrectly entering access 
credentials, importing data with an incorrect structure, editing spin-off data, querying detailed spin-off data, viewing 
the number of spin-offs created per year, among others. 

Interoperability was also considered a very important functional requirement. Interoperability is defined as the 
ability of different types of applications to work together effectively, without prior communication, in order to 
exchange information in a useful and meaningful manner [24]. In this application there are two fundamental points 
of interoperability: (i) process of exporting data to an external application for statistical analysis (e.g. Stata, IBM 
SPSS, R Software, etc.); and (ii) use of the application database by external researchers. 

The data export process allows data previously stored in the Maria DB to be read and analyzed by an external 
application. In this way, the range of options available to researchers that can incorporate data mining techniques 
directly into the web application or, alternatively, use statistical analysis and data mining tools known in the market 
as IBM SPSS, Stata or R. Therefore linear correlation, multiple analysis, scenario analysis, clustering, simulation 
models, among others can be applied to the data. It was tested the export of data to the Stata application, having for 
that purpose been used the Open Database Connectivity (ODBC) model. Maria DB has a connector designated by 
Maria DB Connector /ODBC that implements access to a Maria DB BD using the ODBC open connectivity 
standard. 

Data stored in a Maria DB database can be downloaded and used for deep analytical and longitudinal studies for 
post-doctoral, doctoral and master students’ researchers. Data is organized in four dimensions: 

1. Institutional – include basic data from each spin-off, such as: creation date, extinction data (when 
applied), location, status, branches, legal form, sector of activity and host institution (university, 
polytechnic institute or R&D center); 

2. Founders – include basic data about name of the founders, academic degree, position inside the company 
and their nationality; 

3. Accounts – provide detailed data about financial indicators for each spin-off; 
4. Events – provide detailed data about different kind of corporate actions organized in three different areas: 

financials, strategy and recognition. 
Additionally, security is another important component. The application offers protection against SQL injection. 

This type of failure occurs when a malicious user accesses the SQL code which allows him to access the data stored 
in the database [25]. This alternative access method can insert, change, or delete data and tables from the system 
database. In the application potential SQL injection issues can appear when reading the data field on the frontend 
and when loading data from an Excel file to the database. To mitigate the first situation regular expressions were 
used; while in the second scenario parameterized queries and stored procedures were adopted instead of chained 
user commands to determine SQL statements. Another concern is the encryption of the administrator's password for 
access to the backend. For this purpose a hash algorithm (SHA-3) was used that encodes the contents of the 
password stored in the database. 

B. Usability 

The usability of an interface is a fundamental point that shall be addressed when developing a Web application. 
Reference [26] proposes seven key design elements that should be adopted: 

1. Navigation – we chose to use a navigation bar at the top of the page which offers consistency of 
navigation. The menu is composed of the following features: home, listing, results, dissemination, 
findings, downloads and contact. All these features are accessed through the menu with minimal 
backtracking/clicks; 

2. Organization – spin-offs list can be customized by the user according to the company name, parent 
organization, faculty/R&D center, date of incorporation, district and status (active or dissolved). 

3. Graphical representation – through the use of bootstrap framework all images are dynamically adjusted 
to the user’s browser and access device. A soft color scheme was also employed with an effective 
use of white space to avoid visual overload; 
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4. Content utility - data on academic spin-offs are essentially useful for university institutions and research 
centers. It can also be a fundamental starting point for the establishment of public policies to support 
these entities; 

5. Purpose – clear and unambiguous information about the purpose of the project is critical to 
understanding the project. In this sense, the "home" page contains information about the project 
promoters, the strategic objectives of the project and a clarification of the definition of the academic 
spin-off adopted in the scope of this project; 

6. Simplicity - we sought to ensure an optimized design of the Web page through the adoption of a 
responsive design template. Additionally, the time required to find information on a given academic 
spin-off is reduced, since the user can directly search a company by its name; 

7. Readability – all content is easy to read and intuitive. Each page of the application offers reduced content 
avoiding navigation through the scroll bar. 

C. Efficiency 

The performance of the application was tested considering two critical operations: the import phase of data on 
spin-offs and the process of consulting the data of the founders associated with each spin-off. Fig. 4 shows the 
amount of time needed to load data on academic spin-offs from an Excel file. Importing data on ten spin-offs take 
around 1.2 ms and increases to 98ms for one hundred spin-offs. It was tested at most the existence of hundred 
thousand spin-offs that cause total loading time of 10,893 ms. It was verified that the import process had a linear 
growth according to the number of spin-offs. Fig. 5 shows the amount of time needed to show founder’s info on the 
Web application. The existence of between two and ten founders by spin-offs was considered to test this scenario. 
The results indicate that the time required showing this information available to the user is relatively low, from 0.3 
ms for two founders and 0.6 ms for ten founders. 

 

Fig. 4 Efficiency analysis of the importing spin-offs process 

 

 

Fig. 5 Efficiency analysis of the founder’s info process 

 

D. Portability 

Websites are increasingly being accessed through the use of tablets and smartphones. Therefore, it is imperative 
to offer an adequate user experience (UX) for these users. In this sense, the application has been tested in several 
portability test applications along the development process. For this purpose, three test platforms were considered: 
PageSpeed, mobiReady and Nibbler. These applications were chosen because they are freely available and they also 
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give a set of improvement suggestions that have been progressively implemented in the application. These 
improvements included the use of image tags, validation of input fields and appropriate use of caching controls to 
speed page loading. The final results of the portability analysis can be consulted in Table 1. The achieved results are 
generically positive in the three platforms, and still some suggestions for improvement can be implemented in a 
future version of the application. 

TABLE 1 
PORTABILITY ANALYSIS 

Platform Score Improvements 
PageSpeed 88/100 - Eliminate render-blocking JavaScript and 

CSS in above-the-fold content; 
- Leverage browser caching; 
- Optimize images. 

mobiReady 0.71/1 - Etag support; 
- JavaScript placement; 
- CSS measurements. 

Nibbler 8.6/10 - Optimization of contents for tablets and 
smartphones. 

V. DISCUSSION 

The developed Web platform and its data model allow exploring the knowledge about academic spin-offs 
according to multiple perspectives. Conceptual frameworks proposed by several authors were considered in the 
process of defining the data model [13] [14] [15]. Only two of the mentioned dimensions by these authors were not 
incorporated: (i) the role of the university; and (ii) support organizations. Although scientific studies mention the 
importance of these two dimensions, these elements were not incorporated in this phase since it goes beyond the 
initial scope of this study that intends to focus essentially on the technology transfer process, and on the perception 
of the several antecedents and consequences of the academic entrepreneurship. 

The Web platform is quite distinct from the existing projects to the current date on the analysis of academic spin-
offs. Most of these projects have as main focus the scientific outcomes of academic entrepreneurship according 
multiples dimensions, such as identifying characteristics of founders' team, exploring the connection and 
dependencies between universities and academic spin-offs, or exploring the motivational factors for the creation of 
academic spin-offs. Little emphasis has been given to the component of dissemination and accessto the research 
results through a Web platform. Therefore, the data produced in the context of these studies are only available to a 
relatively small and strict community of researchers in this field. In spite of this, and considering the features 
implemented in the TASTE project, it is possible to conclude that this project has some similarities when looking to 
the considered dimensions for exploring data. The "firm", "institutions" and "individual" dimensions are common 
between both projects. However, the application developed incorporates four additional dimensions that are not 
considered in the TASTE project, respectively: (i) localization, which is only a sub-dimension of the contextual 
level in TASTE project, (ii) science parks, (iii) financial data; and (iv) corporate actions. 

In relation to the other projects (spin-outs UK and Forny) the similarities are much smaller. The UK spin-outs 
essentially offers public data about the academic spin-offs created by each university and research center. This 
functionality was also implemented in the application, but it allows the user to query more elements like founder’s 
info, incorporated date of the spin-off, associated events, etc. Additionally, the application offers an interactive way 
of exploring the results of the project according various dimensions (e.g., spin-offs created by region, spin-offs 
launched per year, spin-offs organized per activity sector, operating revenue by year, etc.) using JavaScript 
technology that is not implemented in UK spin-outs. Finally, in relation to FORNY, the similarities are even smaller, 
since the FORNY project is purely scientific, but had the merit of having been the first project in Europe that intends 
to analyze the process of commercialization of research projects developed by the universities. 

Finally, it is important to emphasize the results obtained from the tests performed on the application according to 
multiple perspectives, such as functionality, usability, efficiency, portability, interoperability, security. All these 
perspectives were considered and evaluated in the application development process. These elements will play a 
fundamental role in the use of this application in a large-scale scenario. 

VI. CONCLUSIONS 

The proposed web platform for the analysis of academic spin-offs will enable national and international 
stakeholders to produce evidence-based guidelines and policy tools, and synergistically to increase incentives for 
scientific production within this topic, fostering national and international community to produce high quality 
outputs. Additionally, it helps researchers to systematically analyze long-term evidence about academic spin-offs, 
their barriers, determinants and marker performance. 
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The data organization in the application follows a multi-dimensional approach. A total of seven dimensions were 
considered, such as firm, institutions, individual, localization, science parks, financial data and corporate actions. 
Considering the similar projects available on this field, the proposed application is the only one that contemplates a 
greater number of dimensions. Additionally, it allows the data to be explored in real-time and interactively. Several 
key elements were considered in the development of a Web-like application, such as usability, security, 
interoperability and portability. 

There are still some limitations in the application, which will be corrected and improved in future versions. 
Importing data from Excel to the application is only performed in the initial phase of the process, because all 
previously data stored in the application are replaced by the existing information in the Excel file. Updating data 
through the backend is useful and efficient for loading a small amount of data. However, for batch data loading this 
process proves to be less versatile and time-consuming. Additionally, the inclusion of corporate actions associated 
with each academic spin-off is also carried out manually in the backend. A future version of this application is 
currently being developing and intends to develop an automated process that employs data mining techniques and 
big data exploration tools to automatically find corporate actions associated with each academic spin-off. 
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