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Abstract – This investigation aims to provide a viability analysis for a potential commercialization project for AIDA, 
an electronic design automation (EDA) software to optimize analog integrated circuits design developed on Instituto 
de Telecomunicações (IT), a research unit of Instituto Superior Técnico (IST). Over this document, a market research 
on the EDA market is presented through a global sales data analysis and questionnaires on designers (potential 
users of the software), allowing to identify important aspects about the market’s structure and behavior of the 
participants, as well as some important product features that designers value and whose integration on AIDA should 
be considered. A brief bibliographic review on technology transfer allows understanding this phenomenon and how 
the characteristics of the product and its stakeholders will affect the commercialization - encountering a tendency to 
a licensing strategy. The results of a financial analysis based on estimated sales and costs show a potential for 
significant capital gains if a spin-off venture is undertaken under the right conditions, proving that this alternative 
must be seriously considered by AIDA’s stakeholders. Yet, if chosen, commercial support must be procured in order 
to be a successful venture. A second alternative is presented – a licensing agreement. This option requires less 
commercial commitment from the researchers. Nevertheless, the feasibility and the conditions of this endeavor 
depend on the interest of a buying company, restricting the analysis on this possibility.  
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Integrated Circuits (IC), commonly known as chips, 
represent a 304 billion dollar and growing market 
(WSTS, 2013). They can be found in every single 
electronic device, which nowadays are indispensable in 
people’s life.  

The most common element of an IC is the transistor. 
Gordon Moore, cofounder of Intel and one of the most 
important personalities in the history of ICs, observed a 
trend on the development of this industry (described for 
the first time in (Moore, 1965)). He stated that every two 
years the number of transistors in each chip doubles. 
This observation, known as Moore’s Law, was verified 
for over 30 years in this industry and it is believed that 
the statement itself has been the driving force of its 
evolution, as developers tried to comply with the 
statement and tended to see it as an objective. By the 
mid-1970’s, the number of transistors per chip was 
already too large for the design-by-hand make pace with 
Moore’s Law. So, the urgency of the need for automating 
stages of the design was so tremendous that the first 
Electronic Design Automation (EDA) tools started to 
appear, the first being developed within a University. For 
several years thereafter, EDA tools were internally 
developed in big electronic companies of that time (such 
as Intel and HP). However, in 1981, the engineers 
responsible for those developments spun out of these 
companies to create their own EDA companies, and the 
EDA industry started to spawn. (Nenni, 2012) 

Despite Moore’s Law is really not observed anymore, 
the evolution of IC is still clearly observable every year. 
Besides better product performance and smaller size 
requirements for electronic devices, time to market and 
development costs (the latter being also a consequence 
of the former) assume a great importance nowadays, 
being therefore crucial to accelerate circuit design as 
much as possible. A very effective way to do that is by 
leaving repetitive iterative tasks to computers, and that 
is the scope of AIDA (as it will be explained further on). 
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Figure 1 Mixed Signal Circuit (Analog vs Digital) 

It is possible to divide ICs into three distinct areas that 
will work as a whole in an electronic device – Digital 
Electronics, Memory Storage and Analog Electronics. 
Although the analog circuit (from Analog Electronics) 
occupies a much smaller area than the digital (from 
Digital Electronics), its complexity is much bigger, 
making the design time much longer (Figure 1). The 
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degree of analog design automation is 30% when 
compared to digital (according to (ITRS, 2011)) so, 
analog design is most of the times the bottleneck of 
electronic devices production. In order to better cope 
with time-to-market requirements, EDA tools for analog 
design must be further developed and that is exactly the 
focus of AIDA. 

The AIDA project derives from several years of 
investigation by the Integrated Circuits Group (ICG) from 
Instituto de Telecomunições (IT) on circuit optimization 
and layout generation tools. AIDA is an analog 
integrated circuit design automation environment, which 
implements a design flow from a circuit-level 
specification to a physical layout description (Martins R. 
, Lourenço, Rodrigues, Guilherme, & Horta, 2012). AIDA 
is the combination of two EDA tools developed by the 
ICG – GENOM-POF (renamed as AIDA-C) and 
LAYGEN II (AIDA-L). AIDA-C is a tool for circuit sizing 
and optimization and AIDA-L is a layout generation tool 
(with routing and placing optimization capabilities). 

In this paper, the study of the prospects of launching 
AIDA to the market will be conducted. Market 
information about competitors and potential customers 
was gathered and from the analysis of that information 
the strategic plan for the commercialization of AIDA is 
presented. 

This paper is structured in the following way. Section 2 
presents a bibliographic review, starting with an analysis 
of Technology Transfer from University to market and 
how in particular Instituto Superior Técnico (IST) 
encourages and supports knowledge commercialization 
and academic entrepreneurship. Thereafter, a review of 
some important aspects of strategic management is 
undertaken, concluding with a state of the art of AIDA’s 
principal competitors. Section 3 presents a market 
analysis on the global EDA market (since it was not 
possible to isolate optimization tools for analog design). 
Section 4 contains a description of the tool (AIDA), on 
how it enhances analog electronic design, and a 
comparison between it and the competitor’s. On Section 
5, the analysis on the questionnaires (developed on the 
pursuit of gathering relevant customer data) is 
undertaken together with the testing of some 
hypotheses regarding designers’ behavior. Two 
alternative commercialization paths – spin-off venture 
and licensing – are discussed in Section 6. Finally, 
Section 7 presents the conclusions of this work. 

2.1 Knowledge Commercialization 

The key function of Universities in the society is to 
educate portions of the population and produce scientific 
knowledge. Over the years, this was the exclusive 
concern to Universities around the world and they were 
not expected to act on any other levels. Today, 
Universities are trying to get closer to the market, 
understanding its problems and shortfalls, and 
producing and presenting solutions to address them. 
Some of the most common approaches occur through 

Knowledge Commercialization – patenting and licensing 
of technology achievements or products – and 
Academic Entrepreneurship – set off to spin-off projects 
to explore the commercial potential of the technology 
created (O'Shea, et al., 2008). This approximation is 
generally achieved through the creation of Technology 
Transfer Offices (TTO) which aid the academics on 
commercial activities. 

For each case, there is a specific channel that optimizes 
the performance of the commercialization of a 
technology. According to industry players and 
academics, some of the important more important 
channels in this scientific field are scientific output and 
informal contacts (Bekkersa & Freitas, 2008). 

2.1.1. Academic or Commercial Identity 

The pursuit of a commercialization project entails a 
change of the university’s role within the society which 
can develop organizational and individual conflicts 
(Ambos, et al., 2008) (Lockett, et al., 2003). To facilitate 
this process, the stakeholders might endorse different 
behaviors. This modification of the researcher’s role 
requires an in depth sense making process. The opinion 
of researchers on this matter is somehow divided. While 
some believe that the most adequate choice is a “Hybrid 
role identity”- the degree depending on the researcher 
(Jain, et al., 2009), others discourage this multifunctional 
role and defend that the researcher must choose  one 
trajectory or another and the TTO makes the bridge 
(Ambos, et al., 2008) or even that the authors of the 
project must act as a technological consultant that 
remains employed in the university (Macho-Stadler, et 
al., 2008). 

When designing the contract to allocate shares to the 
rightful shareholders (researchers, IT and IST) it is 
important to, under the legal constraints, maximize 
overall value. In order to achieve that, the performance 
of the venture must be optimal, which strongly depends 
on the dedication of the researchers. There is a problem 
of moral hazard when the researcher does not feel 
motivated enough to the venture to engage its maximum 
effort. To ensure that the researcher is committed, its 
utility function must be maximized for maximum effort. If, 
at a baseline situation it is not, it may be necessary to 
see the researcher financially involved to mitigate the 
moral hazard (Macho-Stadler, et al., 2008).  

2.1.2. TTO and TT@IST 

Universities must be proactive in the pursuit of this “new” 
mentality. To bolster and incentive its members to enroll 
in commercialization ventures, Universities all around 
the world create TTO. Instituto Superior Técnico was not 
an exception and since 2009 has its own TTO – TT@IST 
– to provide support to commercialization activities 
(advice on Intellectual Property rights, facilitating 
contacts with industry players and strategy planning 
support). Furthermore, the linkage with the University 
brings a higher visibility to a project – 80% of the 
companies originated from IST (26 inquired out of 37) 
considered that the reputation of the University had a 
relevant impact on their project (Mendes, 2012). 

2 BIBLIOGRAPHIC REVIEW 
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There are several types of TTO, the most common (and 
TT@IST’s) is “traditional university structures”. The 
most common approach to commercialize research on 
this kind of environment are strategies that favor 
sponsored research (Markmana, et al., 2005). The same 
author also stated that when a project shows a clear 
path for commercialization, the most common approach 
is “licensing for cash”. 

2.2. Strategic Management 

The strategic management consists on the definition of 
the path that guides the company from where it is to 
where its shareholders want it to go (Dix & Mathews, 
2002). The strategic-making process is branched into 
nine steps (Scarborough, 2011):  

Step 1 - Develop strategic vision and business mission 

statement. The vision translates management 
aspirations and must provide direction – “where are we 
going?”.  (Thompson, et al., 2013). Must “provide 
direction”, “determine decisions” and “motivate people” 
(Scarborough, 2011). The mission describes the 
company’s purpose – “who we are, what we do, and why 
we are here?”. The ideal mission statement must 
declare the firm’s purpose, answering to the question 
“what business are we in (Scarborough, 2011). 

Step 2 and 3 – Identify and analyze company’s 

strengths and weaknesses (Step 2) and scan the 
environment for significant opportunities and threats 
facing the business (Step 2 and 3 can be merged into a 
SWOT analysis) (Jain, 1990) (Houben, et al., 1999). 

Step 4 – Identify the key factors for success in the 

business, understanding how the market operates and 
which are gather costumer information. Customer 
Information. The critical importance of gathering and 
analyzing customer information has become more and 
more evident for strategic management when building or 
maintaining a competitive advantage in any industry 
(Hogan, Lemon, & Rust, 2002). It is argued that this can 
be the most complex type of information within a 
company (Davenport, Harris, & Kohli, 2001) and so, its 
understanding and interpretation may raise a lot of 
difficulties. In a business-to-business market, relevant 
customer information is not only about the direct agent 
but also involves the whole chain of seller-buyer 
relations that influence the activity (Sisodia & Wolfe, 
2000). This makes customer information management 
in a business-to-business market a much more 
complicated challenge than on a business-to-customer 
environment. It is necessary to understand the 
customer’s business – how they compete, how they sell, 
how they innovate, etc. (Rollins, Bellenger, & Johnston, 
2012). In cases when product differentiation is not the 
key point for customers, companies develop lock-in 
mechanisms by using customer information to gain 
market share (Lehmann & Buxmann, 2009). 

Step 5 – Analyze the competition (Steps 4 and 5 will be 

merged since an appropriate way to find the factors for 
success is through the analysis of the competitors’ past 
operations and strategies).  

Step 6 – Create company goals and objectives. After 

clarifying the vision and mission of the firm, it will be 
necessary to convert those into explicit objectives 
(Thompson, et al., 2013). Managing by Objectives 
(MBO) is a management approach that consists in the 
definition of objectives that must be shared by all the 
employees. The fulfilling of objectives depends on the 
well establishment of them and an effective way to 
assure that is through the SMART-Goals-Method 
(Milgram, et al., 1999). 

There are many doubts about the origins of this acronym 
(SMART). The first published use of this term was in 
1981, with the form presented below (Doran, 1981) 
(however some other authors have been making some 
adjustments over the years): 

Specific – It should describe specifically the result 

expected, so it can be easily understood by the 
employee; 

Measurable – It must be possible to objectively evaluate 

the accomplishment of the goal. 

Attainable – The goal must be oriented to a specific 

individual or group so it is in line with their specific skills 
and capabilities. 

Realistic – If the goal is not achievable, it is not 

motivating to the people responsible. 

Time bound– The fulfilment of each objective must 

have a deadline.  

Step 7 – Formulate strategic options and select the 

appropriate strategies. 

Step 8 – Translate strategic plans into action plans. 

Step 9 – Establish accurate controls. 

In this “pree-seed” stage of this commercialization 
project only the first seven will be explored, leaving the 
remaining for the implementation phase. 

2.3. Traditional Analog Design 

Figure 2 shows the typical design flow for “handmade” 
analog design. This is an iterative process that should 
be repeated until accepted levels of performance are 
met. The base of this process is a specification set (both 
performance and functional specs) that should be met 
by the selected circuit topology. From this specification, 
schematic and devices sizes are calculated manually. 
After that, there exists a valid circuit whose performance 
can be verified through a simulator, e.g.,HSPICE from 
Synopsys, which predicts how the chip would behave in 
the selected integration technology. Until performance 
goals (such as size and power) are reached, this 
process is repeated. When the desired performance is 
finally attained, the layout stage is initiated. At this point, 
a physical design engineer will perform the layout and, 
once again, will run it against a simulator to confirm if the 
physical circuit still meets the initial specifications – in 
some cases, the transition to the physical state can 
significantly change the circuit performance. When 
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specification are not met, the circuit returns to the first 
stage so that the necessary changes can be made. 

 

Figure 2 Traditional Iterative Analog Design 

The EDA market leaders are Cadence, Synopsys and 
Mentor Graphics. Over the past years, these companies 
have been competing under a constant market 
structure; they have similar market shares (Figure 3), 
and together they cover about 60% of the market 
revenues while the remaining companies own 
significantly lower shares. Each of the three bigger 
players is a leader on a specific submarket - Synopsys 
holds digital, Cadence leads in analog and mixed signal, 
and Mentor dominates embedded design (Covey, 2012) 
– although they compete fiercely on all of them. 

 

Figure 3 2012 EDA revenues’ market share (Source: 
Cadence, Synopsys and Mentor Graphics Annual 

Financial Reports) 

An analysis on two extreme possibilities regarding the 
partition of the remaining revenue share led to the 
conclusion that the EDA market’s Herfindahl Index on 
2012 as a lower and an upper bounds of 0.1418 and 
0.1946, respectively, supporting the idea that  the 
market presents a monopolistic competition structure. 

This type of market structure, where competition is high 
and price cannot be freely used as a competition 
weapon, creates the need for these companies to spend 
together more than 3,5 billion dollars yearly, a 
considerable amount compared to their revenues, in 
R&D, to achieve a competitive advantage through 
product differentiation. 

The market has been growing over the years and the 
sales growth of the “three big companies” even 
exceeded that growth. So, it is possible to conclude that 
the market leaders are taking business away from the 
rest (a business stealing phenomenon). This effect is a 
consequence of the aggressive acquisition strategy 
taken by the leaders; these leading companies have 
been spending hundreds of millions (or in some cases 
billions) of dollars investing on the acquisition of both 
smaller competitors with great potential value and of 
failed start-ups.  

Moreover, the sales evolution for these three enterprises 
has been very similar (and the values relatively 
constant), and not negatively correlated. This might 
mean that, besides the market being growing, 
customers are somehow loyal to their EDA software 
provider – after a company chooses and licenses a 
software, it will likely rebuy the same product or service 
on the next year. One of the possible reasons for that is 
the fact that the use of this kind of products follows a 
learning curve: it might be necessary to invest time and 
money on training when starting to work with a new tool, 
so companies tend to avoid changing the vendor once 
this barrier is overcame. There are important switching 
costs, which provide firms with some degree of market 
power, typical again in a monopolistic competition 
market structure.  

In the interest of identifying and analyzing the potential 
market for AIDA, the approach to companies that are not 
being served by any other rival product shall be 
prioritized: a “business creating” strategy (instead of 
“business stealing”). Also, it is crucial to mitigate the 
learning curve of AIDA and clarify its advantages against 
other tools. 

4.1. Tool Overview 

Software tools like AIDA arise in order to automate the 
entire design flow from a circuit level specification to a 
physical layout description (as described in the previous 
section) (Figure 4), saving long days or even weeks of 
skilled engineers on repetitive manual tasks that could 
be spent on a more creative work.  
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Figure 4 AIDA Architecture (Martins, et al., 2012) 

3. MARKET ANALYSIS 
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As already mentioned, AIDA is composed by AIDA-C 
and AIDA-L. AIDA-C is responsible for the synthesis 
automation. This tool, with an intuitive graphical user 
interface (GUI), will act on the first half of the design flow 
– based on the given specifications and through an 
“elitist multi-objective evolutionary optimization kernel 
NSGA-II”, sizing optimization is carried out. The sizing 
consists in the definition of the dimension of the 
components that constitute the IC – the widths and 
lengths of the transistors, resistors, capacitors, etc. 
Then, from the sized circuit-level description (output 
from AIDA-C), AIDA-L is capable of making the 
transformation to the physical level. This transformation 
implies the application of evolutionary optimization 
kernels to the placement – arrangement of the 
components on the minimum space – and routing – how 
those components are connected – taking into account 
the same goals that were stated previously (minimizing 
power, size, etc.). After this stage is completed, an 
optimized physical design is generated (in GDSII format, 
an industry standard format for IC layout artwork). 
However, last validation must be carried out to confirm 
if the initial specifications are met (Martins, et al., 2012). 

Over the last couple of months, AIDA has been utilized 
by a multinational company with office in France. What 
is most important to realize is that, before choosing 
AIDA, the company compared AIDA results with other 
competing solutions for circuit level sizing and 
optimization. The fact that they embraced AIDA is 
nothing more than an irrefutable evidence that AIDA has 
the potential to compete against the best offers on the 
market of analog design automation (see Appendix 1). 
This “pilot contract” is an excellent first market 
experience for AIDA as a commercial product and, 
because of the feedback provided by this customer, a 
robust tool. 

5.1. Questionnaires 

In the course of the questionnaires (presented on 
Appendix 5) design, the process described by 
Oppenheim (1992) and previously summarized was 
followed.  

Firstly, the aims of the study were defined. The main 
goal of the survey was to gather customer information. 
To accomplish that, an attempt to understand which 
factors influence the relation of the designer with EDA 
tools was carried out. To that extent, some hypothesis 
were constructed: 

H1 – The usage of EDA tools for Analog Design is more 
common in the industry than in the academia. 

H2 – The number of projects a designer takes per year 
is positively related with EDA tools usage. 

H3 – In larger firms, the usage of EDA tools is more 
common than on smaller firms. 

H4 – Designers that work in large teams do not use EDA 
tools as much as designers on smaller teams. 

To test these hypothesis there is one dependent 
variable common to them all – the designer’s utilization 
of an EDA tool for analog design – and one independent 
variable for each one – role in the industry, number of 
projects taken per year, size of the employer’s company 
and design team size, respectively. 

The second goal of the study was the identification of 
the EDA tools’ features that designers value most. 
Lastly, it was decided that gathering data about the 
simulators and CAD frameworks which are more 
popular among designers and, eventually, their relation 
with other variables, was also important. 

At this point, a significant amount of research had 
already been done and the questionnaire was 
developed together with an experienced specialist in this 
area (this thesis’ supervisor), eliminating the need for 
further investigation to accomplish this step. 

In the scope of the feasibility study, the means to 
address respondents were examined. The means and 
resources to contact a relevant number of designers 
were null, making it impossible to construct a “probability 
sample”. Nevertheless, the survey was performed, 
having in mind that the results would be penalized by the 
quality of the sample. 

All the variables necessary to the research were 
enumerated and the design of the questionnaire was 
initiated and developed having in mind how the data 
processing and analysis would be proceeded. In order 
to facilitate those two processes, almost all of the 
questions have closed answers. 

The questionnaire is divided into two parts: one related 
with the respondent, to describe some demographic 
aspects of the sample, and another related with some 
aspects of the designer’s work and his/her view on EDA 
tools. 

The questionnaires were conducted in two distinct ways: 
online and hand-on. The online questionnaire was sent 
by e-mail to some of Professor Nuno Horta’s 
professional contacts (most of them from Academia) 
and posted on three of the most famous internet forums 
of the Electronic Design Industry. Through this method, 
it was possible to gather some responses from 
European and Asian designers (a total of 26 
questionnaires). Unfortunately, the “forums’ strategy” 
was not very successful, obtaining only 9 results, being 
the remaining 17 from Portuguese contacts. The hand-
on was conducted on April 8th on the 23rd Workshop on 
Advances in Analog Circuit Design (ACAD) that took 
place in Instituto Superior Técnico. This conference was 
attended by 100 people and 56 answers were gathered. 

5.2. Descriptive Analysis 

Most of the respondents are less than 40 years old 
(76%), 62% were Masters Graduates, while 27% had 
their PhDs and only 11% were Bachelors. A vast share 
of the respondents work in Portugal (49%). This is due 

5. CUSTOMER DATA COLLECTION AND 
ANALYSIS 
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to the fact that those were naturally the more easily 
contactable designers – half of the participants on the 
AACD 2014 were from Portugal plus some of Professor 
Nuno Horta’s professional contacts. The phenomenon 
of a considerable amount of people from the 
Netherlands is explained by their abundant presence in 
the AACD. Almost half of the respondents were Salaried 
Designers (49%). This result is very positive because 
provides a relatively relevant sample of potential 
customers. 90% of the designers interviewed were 
dedicated to analog design. Because AIDA supports 
Analog and Mix Signal design, the “digital designers” 
(5%) were removed from the sample when testing the 
hypothesis. 79% of the designers work in teams with two 
to ten elements and the size of the team seems to be 
related with the number of projects taken per year. On 
average, designers spend 66% of their time on circuit 
synthesis and the remaining on layout. 

Regarding CAD Frameworks and Simulators 
preferences, almost all of the designers interviewed use 
either Cadence’s or a Synopsys’ tool. When inquired if 
they use any EDA tool for circuit sizing and layout 
optimization only 24% affirmed using. However, from 
those, most of them used tools that are not equivalent to 
AIDA’s capabilities.  

Table 1 Most important EDA features for the 
respondent 

Features Total % 
a) Automatic System Sizing and 
Optimization (A/D and D/A Data 
Converters, Filters, etc.) 

32 39% 

b) Automatic Circuit Sizing and 
Optimization (OpAmps, LNAs, VCOs, 
etc) 

35 43% 

c) Automatic Circuit/System Topology 
Exploration 

13 16% 

d) Integration with the simulator you 
already use 

39 48% 

e) Integration with the design 
framework you already use 

21 26% 

f) Automatic Technology Migration 21 26% 

g) Layout: Automatic Placement 29 35% 

h) Layout: Automatic Routing 32 39% 

i) Gain in Accuracy 18 22% 

j) Gain in Design Time 32 39% 

k) Others 2 2% 

From this list (Erro! A origem da referência não foi 
encontrada.), it is important to clarify which of these 

features are within AIDA’s capabilities. AIDA is capable 
of optimizing and sizing circuits, despite not being able 
to work with an entire system (a set of circuits) – so, 
AIDA contains feature b) but not a). The other two 
features that go beyond AIDA’s capacities are c) 
(Automatic Circuit/System Topology Exploration) and f) 

(Automatic Technology Migration)).The latter two 
features mentioned above (c) and f)) have a relatively 
lower importance for the designers when compared to 
others. Feature a) assumes a relatively high position 
that compels to considerate a development in this 
regard. The most important feature for designers is the 
integration with the simulator used which AIDA does for 
the most common. 

Hypothesis H1 

The first hypothesis stated that EDA tools are more 
common within companies’ employees than on the 
academia. It was possible to confirm this hypothesis for 
a significance level of 10%. However the designers 
whom use this tool is still a minority, it is possible to 
affirm that in companies they are more common than on 
Universities. 

Hypothesis H2 

Due to the weakness of the sample, and a consequent 
violation of it will not be possible to realize a robust chi-
square test. However, through a “raw” analysis of the 
data, it is possible to conclude that there is not a big 
proportional difference between the designers with more 
and less projects per year. 

Hypothesis H3 

Testing this hypothesis calculating the Chi-Square 
values with a two-tailed test of significance will even 
allow to test the reverse hypothesis – designers on 
smaller companies tend to use this kind of software 
more often than on larger companies. Sometimes, large 
corporations have a more conservative and traditional 
structure and mentality, being more reluctant to change 
than smaller and flexible companies. However, once 
again the sample is not large enough to allow a chi-
squared test, leaving this hypothesis untested. 

Hypothesis H4 

The Chi-Square test did not show evidence of a 
relationship between the variables so, the null 
hypothesis (there is no relation between the variables 
TeamSize and EDAYN) cannot be refused, suggesting 
that the size of the teams and whether its designers use 
this tools or not is independent. 

6.1. Vision 

The vision of the company exploring AIDA consists in 
offering a powerful tool which brings a clear return to the 
customers. AIDA must be developed and improved over 
time to meet the costumer’s needs. The company must 
grow with the increase in sales in order to have the 
capacity to offer support to the customers and to develop 
new features to the software, making it more versatile. 

6.2. Mission 

The mission of this venture is to address companies that 
design analog circuits all over the world and provide a 
robust tool that significantly improves their performance, 

6. STRATEGY 
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to be aligned with the customers’ needs and supply a 
reliable after sales service that enhances the customer’s 
perceived value of AIDA. On the first few years of the 
spin-off (and on the “pre-spin-off” phase), when the 
number of customers is still relatively small, it is 
important to keep a very close attention to each one to 
understand how their user experience can be optimized 
and how to capture new customers. 

6.3. SWOT Analysis 

 Strengths: AIDA, a powerful and robust tool 

capable of competing (on technical aspects) 
with the other available tools owned by billion 
dollars corporations. Together with the 
engineers who developed it, AIDA is a valuable 
asset. 

 Weaknesses: the low commercial know-how 

of its employers. 

 Opportunities: The “protected” environment 

offering the conditions to experiment this 
venture without any risk. 

 Threats: competing against other products 

developed by giant corporations on which 
AIDA depends (using their simulators). 

6.4. Setting Goals and Crafting a Strategy 

6.4.1. “Pre-spin-off” phase and Spin-Off 

To take advantage of the opportunity mentioned at 6.3 
the spin-off venture would only kick-off after 
guaranteeing a sufficiently number of clients (and 
consequent sales) to achieve, at least, the break-even 
point. During this “pre-spin-off phase” Goal 1 and 2 
should be achieved. 

Goal 1: Establish contact with 8 electronics design 
companies so that they can start using AIDA for a 6 
months trial-period. 

Because of the learning curve inherent to this kind of 
products and difficulty of perceiving the product value, it 
is not possible to sell AIDA without offering a 6 months 
trial period. This value is based on the breakeven points 
presented on Appendix 2 – in order to cover the costs 
and having in mind that a license of AIDA was sold for 
250.000€, it is necessary to guarantee 7 new clients plus 
the already existent. 

Goal 2: Guarantee a sales value of, approximately, 
208,000 €. 

After computing all the costs of the company, this is the 
required sum so that the company would reach the 
break-even on the first year of activity. It was not 
possible to evaluate the willingness to pay of the 
customers; yet, and based on the negotiations and 
acquisition of the first customer, we might take on the 
assumption that 25,000€ is a very competitive price. 
Having said that, and considering that the acquisition of 
each new client implies a great amount of effort, it is 
decided that 7 new clients must buy AIDA at a price of, 
at least, 26,000€, which implies a slight increase of 4% 
on the base price. This scenario is preferred to acquiring 
8 new clients at a safer price since clients may not be 

very price sensitive for this range of values. Based on 
expectations for the sales (a growth of two customers 
per year), the workforce, the startup expenses and 
operating expenses, and the conference participations 
costs evolution, an Income Statement was developed 
(Appendix 2). As the company’s sales grow, and as it 
was observed in the Income Statement, the company 
starts to stock cash on Retained Earnings - Balance 
Sheet is presented on Appendix 3. This cash can be 
applied on bank deposits with an estimated interest of 
1% (1.5% interest rate before taxes on a one year 
deposit from Caixa Geral de Depósitos). Over the time 
frame of this analysis (6 years), no payment of dividends 
is considered. At the end of the sixth year, it will be 
possible to allocate 150.000 € to be divided between the 
shareholders. 

Goal 3: Promote AIDA among other Universities in 
order to broad the range of designers using the tool. 

Even on the “Pre-Spin-Off Stage”, while AIDA is still 
being explored within IT, it will be beneficial to execute 
this approach. The more people use AIDA, the greater 
its visibility and the feedback received. 

6.4.2. Licensing 

Licensing is a rather common transfer channel for 
technology developed in the academia to the industry 
because it requires a lower commercial dedication from 
the researchers or the university when compared to a 
start-up venture. Given the academic and scientific 
nature of the AIDA’s developers, it would be necessary 
to get commercial support if the spin-off alternative is 
chosen. As it was previously mentioned, to procure a 
capable sales persona might be a difficult and expensive 
pursuit. To avoid these responsibilities and opt for a 
safer path, licensing is a suitable one. 

Two potential licensing options were identified from 
contacts established in the DATE-Conference. Both 
possibilities would consist on a partnership between the 
IT and the company. Although those contacts are still (at 
this date) nothing more than simple informal 
conversations, these hypotheses must definitely be 
considered. The companies that established contact 
were Mentor Graphics and MunEDA. Both were already 
mentioned on this document for different reasons: 
Mentor is the third biggest EDA company (although not 
being so dedicated into the analog design as Cadence 
and Synopsys) and MunEDA offers one of the most 
robust synthesis and circuit automation tools for analog 
design currently on the market. 

Mentor Graphics 

The two companies are at quite different levels on the 
industry. Mentor is a public traded company and has a 
17% market share on the EDA market. However, 
compared with Synopsys and Cadence, it provides a 
small offer on the analog circuit design market sector. 
The integration of AIDA on their repertoire of EDA tools 
would strengthen their position in the EDA tools for 
analog design. For AIDA, this is the option that would 
offer more visibility to the product and, eventually, to the 
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IT and IST. Given the size of the company and its 
thousands of clients, Mentor surely has the commercial 
know-how to maximize the potential of AIDA. 

The product line of Mentor (and generally, the other big 
EDA companies) consists on complex product packages 
on which, presumably, AIDA would be inserted. When 
considering a royalties agreement, this complexity may 
complicate it or even set aside this possibility. A simpler 
alternative on a royalties agreement consists on a 
predetermined fee and/or support on academic activities 
- sponsored research. Sponsored research may consist 
on cash to pay for human resources and software 
licenses, possibly even finance other IT’s projects or 
even employ AIDA’s developers. In 2008, Mentor 
acquired the assets of Ponte Solutions, an Armenian 
EDA software company which is currently a Mentor’s 
subsidiary (Mentor Graphics Development Services 
CJSC) where software packages to be included in 
Mentor’s products are developed. 

MunEDA 

MunEDA already offers very robust tools in the area of 
analog design. However, as it was mentioned at 
2.3.2.3., the MunEDA’s Wicked tool does not perform 
layout optimization. So, the inclusion of AIDA-L on their 
already powerful MunEDA’s Wicked tool would enrich a 
lot their offer. Probably, it would not be possible to 
include AIDA-C on this venture and the cooperation 
agreement with MunEDA would limit any other potential 
strategy to commercialize AIDA-C. Having to shelve the 
AIDA-C might be a “deal breaker” to its responsible 
personal and, therefore, this alternative must be 
carefully analyzed in the future. 

In all of these licensing situations, the selling agent 
would be the IT (perhaps together with IST) and not the 
researcher. This commercial activity would require a 
change of the academic mentality, but not as strong as 
in the case of a startup. As it is stated in the literature, a 
start-up venture requires a commercial dedication of the 
entrepreneurs much intense than a licensing partnership 
– in the second, the purchasing company is normally 
responsible for the commercial activity while the 
investigators shall only be concerned with the 
development of the product. 

It is not possible to develop a greater analysis on these 
possibilities because the future course of events on 
these opportunities depends on the plans of the buying 
companies. However, it is fair to assume that any 
proposal from both these companies would be very 
interesting to the development of AIDA and provide very 
suitable solutions given the nature of the stakeholders. 

In the electronic industry, the clock-speed of the 
products is tremendously fast, which makes time-to-
market an indisputable priority. IC must be designed as 
fast as possible and, in this regard, the use of EDA tools 
is indispensable. The traditional analog electronic 
design is full of hand-made iterative processes. These 

processes are time and resource consuming and require 
skillful engineers. In an industry where time to market is 
so important, it is necessary to find alternatives to 
accelerate these tasks and allocate this specialized 
workforce to a more creative work. 

Nowadays, there are some tools on the market to aid 
analog design. Four of the most important competitors 
to AIDA are Cadence’s Virtuoso, Synopsys’s Titan 
Accelerators, Solido’s Analog+ Suite and MunEDA’s 
Wicked. While Cadence’s tool has some similarities, in 
the way it conducts the optimization, with AIDA, the Titan 
has another optimization approach that, although it can 
be faster, is not as accurate. Wicked showed to be very 
versatile and the Analog+ Suit provides a different vision 
for corner analysis that reduces the number of 
simulations needed (reducing the verification time). 

These days, Universities assume a very important role 
in the economic development of a country. They are now 
responsible for facilitating the commercialization of 
technology developed within the university’s community. 
There are different channels through which technology 
developed in the academic world can be transferred into 
the market, such as spin-offs and licensing agreements. 
However, still exists a dichotomy between an academic 
and commercial identity, on a personal and 
organizational level. In order to appease these 
differences and promote the important linkage between 
academic research and the industry, Universities create 
UTTOs. Instituto Superior Técnico has its own UTTO – 
TT@IST. This office works on many levels of technology 
commercialization, since patent licensing to support to 
entrepreneurial activities. 

The EDA market is mostly shared among three big 
companies: Cadence, Synopsys and Mentor Graphics. 
This structure has been and still is benefic to innovation. 
Over the years, these companies have been acquiring 
smaller potential rivals to defend their market share and 
broaden their product lines. Their sales grow equally 
over the years and faster than the overall market 
revenue, which could mean that the costumers are loyal 
to the vendors and that the three big firms are gaining 
weight on the market. These three giant corporations 
represent over 60% of the annual revenue of this 
monopolistic competition market. In this market, 
competitive advantage is achieved through 
differentiation, which fortunately makes innovation a 
priority. 

During this dissertation, are proposed two options to 
commercialize AIDA: a strategic plan to a spin-off 
project and a licensing agreement. In this framework, 
the first seven steps (described by Scarborough (2011)) 
of the Strategic-Making process, shall be followed: 
Develop strategic vision and business mission 
statement; Identify and analyze company’s strengths 
and weaknesses; Scan the environment for significant 
opportunities and threats facing the business (Step 2 
and 3 can be merged into a SWOT analysis); Identify the 
key factors for success in the business; Analyze the 
competition (Steps 4 and 5 should be merged, since the 
only way it is possible to find the factors for success is 

7. CONCLUDING REMARKS 
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through the analysis of the competitors’ operations); 
Create company goals and objectives; Formulate 
strategic options and select the appropriate strategies. 

Although sometimes understated, the establishment of 
a clear vision and mission can be decisive because it 
provides direction and motivates stakeholders to act 
according to the wellbeing of the firm whilst providing a 
sense of purpose. It is proposed that the vision draws 
the employees’ attention to the importance of monitor 
and support the customers so that a useful feedback to 
develop the tool in accordance to their needs is 
received. This vision implies a necessity of monitoring 
the costumers’ experience so that useful information can 
be gathered and applied to product development 
activities. One of the most important aspects to collect 
information is about the customers. In a business-to-
business market, customer information is even more 
complex than in business-to-consumer situations, since 
it is not only about knowing customers preferences but 
knowing and understanding how the customer operates 
in his market and how can our product or service best 
support his activities. That is why it is imperative to keep 
a close relation with costumers so that the firm is 
prepared to target its focus on developing solutions that 
foresee, identify and respond efficiently to costumers’ 
needs. 

In order to craft an effective strategy, it is crucial to 
gather information about the company’s strengths, 
weaknesses, opportunities and threats from the 
environment. The greatest strength of this project is also 
its principal asset, AIDA. A tool proven to be robust and 
capable of competing against some of the best 
alternatives on the market. The weaknesses are related 
to the lack of commercial experience of the present 
stakeholders and, the strategy chosen, must take it 
under account and provide solutions to mitigate its 
impact. A clear opportunity that must be seized is the 
fact that AIDA has a protected environment (IT) where 
can be developed until the risk of the new venture is 
minimized. Nevertheless, it is important to remember 
that this market is dominated by giant firms that own 
products of which AIDA is fully dependent (Simulators). 

MBO is still a very robust management approach, so 
before crafting the strategy, it will be necessary to 
convert the company’s vision and mission into SMART 
objectives. The adoption of the SMART framework 
assures five fundamental aspects that should be met 
when designing an objective: Specific, Measurable, 
Attainable, Realistic and Time bound. When designing 
objectives for the firm, it is important to make sure that 
the objectives crafted obey to these five parameters. In 
order to do so, they must be in line with the company’s 
resources and ambitions, and that is why the strategy 
crafting process is done simultaneously with the 
definition of objectives. 

In the strategy-making step, pricing assumes an 
important role. The literature states that in order to 
develop a pricing strategy it will be necessary to gather 
useful customer information. However, pricing data on 
this market was found to be impossible to obtain. The 

pricing strategy was based on the result of the 
“negotiation” between AIDA’s manager and the first 
costumer: the price agreed was of 25.000€ which 
judging on the costumer’s acceptance, is admitted to be 
very competitive (the customer was using the Titan tools 
by Synopsys). 

In order to enjoy from the protected environment 
inherent to IT and to minimize the risk, the venture 
should only be kicked off after assuring an amount of 
sales that covers the annual cost structure of the firm 
and assures a small margin at the end of the first year 
of activity. Until that point is achieved, trials must be 
released to gather a sufficiently large number of new 
customers. The personnel and other operational costs 
have been calculated and it was concluded that in order 
to make this venture feasible, 7 additional customers 
must be interested in buying AIDA, besides the one 
already existent, at an average price of 26000€. In order 
to achieve this level of sales, it would be necessary to 
spare time-limited trials to potential customers. 

Two financing alternatives were analyzed – traditional 
bank loan and business angels. Due to the added value 
on commercial knowhow of the latter, this is the option 
considered as the best among these two. However, it is 
not suited for smaller investments as this project 
requires. However, there are other solutions through 
which it is possible to enjoy this kind of support – 
TT@IST and Incubadora do Tagus Park. 

The need for funding was set to be 50000€ (based on 
the tangible assets needed and working capital 
requirements). In order to gather this amount, it will 
necessary to apply to a loan within the Linha Investe 
QREN Program (bank loan with special conditions, 
supported by the Portuguese banking system and the 
European Investment Bank).  

Based on some conservative evolutionary trends for 
sales and for the operational and personnel costs, one 
can predict and prove the profitability of this venture. The 
Internal Rate of Return of this project on the first five 
years is 39% and has a payback of 3 years (see 
Appendix 4). During the first six years no dividends 
payment were considered, at the end of 2021 the 
shareholders will be able to collect over 200.000 € (see 
Appendix 3). 

This Spin-Off opportunity, if conducted with success 
may bring capital gains to its present stake holders. 
However, it is necessary to procure capable commercial 
support to mitigate the lack of sales know how inherent 
to a pure academic persona. 

The other alternative purposed to pursue the 
commercialization path is a licensing agreement. During 
the last DATE Conference, two opportunities were 
identified - Mentor Graphics and MunEDA. The first is 
the third largest EDA tools provider company. However, 
it has a small offer on analog design tools and a joint 
venture with AIDA could solve that gap. MunEDA offers 
a very robust tool for sizing and schematics for analog 
design; however doesn’t offer any layout optimization 
feature. The integration of AIDA-L would definitely 
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enrich their tool. Both these options are far from a first 
implementation phase, and any step ahead towards this 
fully depends on the interest to establish a corporation 
agreement with AIDA. 

The results of this dissertation suggest that under the 
conditions presented, AIDA has a commercial potential 
that can be captured through a spin-off venture. 
However, in order to do so it will be necessary to get 
commercial support to mentor this project. This support 
can come from TT@IST (the TTO from IST) or the 
“Incubadora do Taguspark”, a business incubator with 
strong connections with IST and used to counsel some 
University’s spin-off projects. This endeavor would be 
almost risk-free because the pre-seed phase (named 
“pre-spin-off” on this document) can be undertaken in 
the protective environment of IT. If the researchers do 
not chose to invest their selves on such a “commercial 
activity” there is an alternative that would allow a lower 
commitment – licensing. 
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Income Statement 2016 2017 2018 2019 2020 2021 

Sales  208,000.00 €   266,500.00 €   327,795.00 €   391,988.19 €   459,186.16 €   529,499.04 €  

Operating and Personnel Costs -202,489.80 €  -222,013.85 €  -289,102.91 €  -331,689.73 €  -377,368.20 €  -403,133.69 €  

EBITDA  5,510.20 €   44,486.15 €   38,692.09 €   60,298.46 €   81,817.96 €   126,365.35 €  

Depreciations -3,645.83 €  -3,645.83 €  -4,041.67 €  -708.33 €  -708.33 €  -4,041.67 €  

EBIT  1,864.37 €   40,840.32 €   34,650.42 €   59,590.13 €   81,109.63 €   122,323.68 €  

Interests (Income-Losses) -2,211.71 €  -1,883.79 €  -1,439.41 €  -683.88 €   226.49 €   1,449.23 €  

EBT -347.34 €   38,956.52 €   33,211.02 €   58,906.25 €   81,336.11 €   123,772.92 €  

Taxes (IRC)  -   €  -9,652.30 €  -8,302.75 €  -14,726.56 €  -20,334.03 €  -30,943.23 €  

Net Profit -347.34 €   29,304.23 €   24,908.26 €   44,179.69 €   61,002.09 €   92,829.69 €  

 

 

Minimum Additional Units Sold 8 7 6 

Average Selling Price for new customers  €22,186.23   €25,355.69   €29,581.63  

  

APPENDIX 2 – INCOME STATEMENT AND BREAK-EVEN POINTS 



 
 

 2016 2017 2018 2019 2020 2021 

Assets       

Non Current Assets       

Equipment  8,854.17 €   5,208.33 €   2,666.67 €   1,958.33 €   1,250.00 €   8,208.33 €  

Current Assets       

Cash  42,477.58 €   78,522.98 €   96,493.10 €   141,493.57 €   202,493.25 €   291,412.25 €  

Total Assets  51,331.75 €   83,731.31 €   99,159.77 €   143,451.91 €   203,743.25 €   299,620.58 €  
Liabilities and Owner's Equity       

Non Current Liabilities       

Bank Loans  45,000.00 €   37,500.00 €   30,000.00 €   22,500.00 €   15,000.00 €   7,500.00 €  

Current Liabilities       

Government  1,679.09 €   12,274.42 €   10,294.62 €   17,907.07 €   24,696.33 €   35,243.97 €  

Total Liabilities  46,679.09 €   49,774.42 €   40,294.62 €   40,407.07 €   39,696.33 €   42,743.97 €  
Owner's Equity       

Paid-Up Capital  5,000.00 €   5,000.00 €   5,000.00 €   5,000.00 €   5,000.00 €   5,000.00 €  

Net Profit of the year -347.34 €   29,304.23 €   24,908.26 €   44,179.69 €   61,002.09 €   92,829.69 €  

Retained Earnings  -   €  -347.34 €   28,956.89 €   53,865.15 €   98,044.84 €   159,046.92 €  

Total Owner's Equity  4,652.66 €   33,956.89 €   58,865.15 €   103,044.84 €   164,046.92 €   256,876.61 €  

Total Liabilities and 
Owner's Equity  51,331.75 €   83,731.31 €   99,159.77 €   143,451.91 €   203,743.25 €   299,620.58 €  

 

  

APPENDIX 3 – BALANCE SHEET 



 
 

 2016 2017 2018 2019 2020 2021 

CF Current Prices -43,525.10 €   31,965.10 €   16,717.71 €   39,491.77 €   55,109.27 €   80,428.62 €  

CF Constant t0 Prices -43,094.16 €   31,335.26 €   16,226.05 €   37,950.81 €   52,434.58 €   75,767.40 €  

Cumulated CF at Constant Prices -43,094.16 €  -11,758.90 €   4,467.15 €   42,417.96 €   94,852.54 €   170,619.94 €  
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APPENDIX 5 – QUESTIONNAIRE 


