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InnoForce

Introduction

It was the summer of 2002, and after successfully completing his studies at the 

Swiss Federal Institute of Technology Zurich, Christoph Wille decides to return to 

his home in Liechtenstein. Keeping an eye out for new challenges, he learns from 

friends that Professor Spillmann at the University Hospital Zurich wanted to 

develop a medical software program. It was his understanding that Professor 

Spillmann’s desire for some time to perform and teach hearing tests by using a 

simulator instead of an actual patient and this seemed like a good starting position 

for Christoph. There was 13,000 Swiss Francs available for the three to four 

months of the project and during this period, Christoph could continue applying 

for other positions while having a paycheck to maintain him. 

Christoph was quickly taken in by the project, and being the engineer that he is, 

he was intent on creating an effective, well-tuned software solution. His university 

colleague, Christoph Ledermann, was writing his doctoral thesis and he assisted

Christoph in the program’s development. Both clearly understood from Professor 

Spillmann that the software would be developed initially for the University 

Hospital Zurich, but in later phases it could be marketed to other hospitals and to 

doctors’ offices as well. In April 2004, Christoph participated in a Business Plan 

competition held by the SME Centre at the University of Liechtenstein. His 

sophisticated product and financial plan achieved a place in the top three among

the 40 participating teams. Participating in this competition strengthened his 

network, and helped him to promote the sales of the software package to Swiss 

ear specialists. The company was now truly a player in the market. 

InnoForce Products

InnoForce products began with ‘Otis – The Virtual Patient’, but the range quickly 

expanded to offer a scientific database that allowed therapies to be efficiently 
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recorded and statistically analyzed. Initially, this was developed as a sales 

promotional tool that would allow audiologists demonstrate hearing aids by 

putting the customer in a variety of acoustically different everyday situations. It 

also contained a database that calculated the insurance value and benefits of 

hearing aids. As time progressed, InnoForce also began to offer services in

software engineering, consulting, training, and courses in audiometry. 

In the early years of the business, the so-called ‘pure tone audiometry’ was by far 

the most-used method to determine the hearing ability of a patient and InnoForce 

wanted to be a leading player in this field of activity. With an audiometric reading, 

the patient hears via headphones certain frequencies with increasing volume levels, 

and the patient must then indicate when s/he has heard a sound. Although an 

intern in the medical field can learn, in a relatively short period of time, how to 

use an audiometer, it often take some time before the technology is truly 

understood and used correctly. Familiarity with a variety of different cases of 

hearing damage is required, which takes time to acquire. Interns are expected to 

gather experience performing readings on patients requiring complex hearing 

evaluations (for example, masking) even though these kinds of patients are 

irregular. This, in turn, does not allow the required amount of experience to be 

developed that is necessary to learn or competently perform these kinds of 

evaluations. One way for interns to gain experience performing complicated 

readings is reciprocal simulation. In this situation, one intern will fake hardness of 

hearing, while their colleague performs an evaluation. This, however, often leads 

to insufficient results because it is very difficult to authentically feign a hearing 

problem. Practicing with those who are truly hard of hearing is also not beneficial 

to students or patients, as sensitivity to loud noises will soon cause these people to 

lose patience with audiometric measurements that are being unskilfully performed. 

Simulation software is better suited for these instances, and InnoForce is 

providing this solution. ‘Otis–The Virtual Patient’ can simulate the most complex 

hearing impairments and loss, allowing an individual proper training of 

audiometry, without having to train on patients. The intelligent software is able to 

immediately recognise possible errors made by those learning how to do an 
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evaluation. It then takes the learner through different exercises that have varying 

levels of difficulty, and in the process, provides useful suggestions and tips.  

Figure One: An Audiometer

The product ‘Otis–The Virtual Patient’ is comprised of a simulator as well as an 

instruction manual featuring optimally designed practice scenarios (referred to in 

this case as ‘exercises’). The computer program distinguishes between two areas:

1. The learning environment;

2. The care environment.

In the learning environment, interns are able to learn audiometry on a virtual 

patient by choosing between different exercises. In a (password-protected) area of 

the software, the interns’ supervisor can create customised exercises and even 

exams for the interns, while changing the simulated patients information. Figure 2 

below shows the virtual audiometer on which the exercises can be performed. The 

intern no longer measures the hearing ability of an actual patient, but instead they 

expose a virtual patient to sound impulses of varying frequency and intensity that 

are simulated by the computer. When the virtual patient hears a sound, this is 

indicated on the ‘patient reaction’ display. As a result, the intern has determined 

an auditory threshold and this result can be entered into the audiogram.
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Figure Two: The Virtual Audiometer

Another product, ‘Otis–AudioFit’ supports the examination of various types of 

hearing aids. With only a click of the mouse, the patient can be placed into more 

than 80 different daily auditory scenarios. The customer receives visual support 

via pictures or videos that are displayed on a second screen that s/he can see.

‘Otis–AudioFit’ is particularly suited for demonstrating the differences in hearing 

aids regarding audio quality, noise suppression and directional hearing. ‘Otis–

AudioFit’ can be customised to the individual needs of customers. For example, 

auditory situations with pictures from the customer’s home town and 

corresponding sound files can be integrated into the program.
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Figure Three: Otis - AudioFit

In cooperation with leading otologists, InnoForce developed the database program 

ENTstatistics which allows ear-nose-throat therapies to be efficiently recorded 

and statistically evaluated. The program archives all surgery reports, audiograms, 

follow-up reports, operation sketches and X-rays in a user-friendly database. The 

therapy data stored here can be accessed using all kinds of criteria, allowing their 

audiograms to be compared both before and after surgery. A click of the mouse 

allows essential statistical characteristic values to be immediately calculated and 

graphically visualised.
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Figure Four: Recording Therapy Data in ENTstatistics Following Surgery

‘Otis–AudiogramEdit’ is the ideal software for a quick, easy generation and 

administration of audiograms. ‘Otis – AudiogramEdit’ allows for a very intuitive 

and simple creation, saving, and editing of audiograms. The audiograms accessed 

can be inserted via the clipboard into all Windows programs (for example, MS 

PowerPoint or MS Word). In addition, the symbols can be represented according 

to varying parameters. ‘Otis–AudiogramEdit’ is used for all kinds of presentations 

as well as for the professional documentation and administration of audiograms.

Figure Five: AudiogramEdit

‘Otis–Expertise Manager’ is a database program that enables the calculation of the 

insurance value and benefits of hearing aids that are paid for by state insurance. 

The necessary sound and speech audiograms can be automatically integrated by 
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the audiometer into ‘Otis–Expertise Manager’, providing a significant savings of 

time. Possible errors in the communication of auditory thresholds can also be 

avoided, as the doctor can easily and clearly record the findings from the patient 

consultation. The results can be printed out on an official government document 

for submission to the patient’s insurance company. ‘Otis–Expertise Manager’ 

saves and administers all patient, audiogram and expertise data in one single 

database. This program was developed in close cooperation with experts of the 

audiology commission of the Swiss Society of Oto-Rhino-Laryngology, Head and 

Neck Surgery. ‘Otis–Expertise Manager’ builds upon the well-tested database 

program ENTstatistics that has been in successful operation 2006. It applies the 

high-performance MS SQL server technology, which is widely known and used 

throughout practices and clinics.  

Figure Six: Expertise Manager

Going International 

In the early days of the business, InnoForce sold to customers in Liechtenstein and

Switzerland. These markets were divided into training institutions, doctors’

offices and hearing aid dealers. While creating the Business Plan for the 2004 

competition, Christoph had performed a very precise market analysis that had 

quickly clarified to him that the Swiss market, because of its small size and 
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limited amount of customers, would itself not be sufficient for doing business 

(obviously the size of the market in Liechtenstein itself was miniscule). The plan 

had also identified that the demand for training in audiometrics was determined by 

two factors: firstly, by the quality standards of those institutions who pay for it 

(health and accident insurance companies); and secondly, the market was

determined by the amount of people who required treatment from a doctor or 

hearing aid audiologist. Regarding the first factor, the qualification requirements 

for medical services was always escalating and in January 2004, Germany 

introduced a law implementing mandatory continued training for ear specialists, 

with similar trends taking palace in Switzerland. For the second factor, the amount 

of patients being treated can be seen in the figures from the hearing aid market, 

detailed below in Table One.

Table One: Potential customers in Switzerland 1

- Doctors Offices / Hearing Aid Dealers

Hearing aid audiologists                                                                                                                       250

Additional hearing aid audiology technicians                                                                                    >250

Ear specialists                                                                                                                                       250

Other ear specialist staff                                                                                                                     >250

Medical students (Those beginning their studies in 2001/02 in medicine/pharmacology)                1566

Christoph also discovered that ten percent of people living in industrialised 

nations suffered from severe hearing impairment, making daily communication,

and life itself, quite difficult. Depending on the country, only 10 to 25 percent of 

these people used hearing aids. This showed Christoph the enormous potential of 

this market when compared to other market segments2 which are subject to a 

much higher amount of competition. His research also showed him that in 

Switzerland in 2002, there was an increase of 6.9 percent in the hearing aid 

market from the previous year, with a turnover volume of 2.1 billion Swiss francs.

During this time period, the amount of hearing aids sold in the country grew 2.4 

                                                     
1 Source: Christoph Schönenberger, Head of AKUSTIKA, the Schweizerischen Fachverbandes 
der Hörgeräteakustik (Swiss Association of Hearing Aid Acoustics), 2004;
Schweizer Ohrenärztegesellschaft (Swiss Association of Ear Specialists), 2004;
The Swiss Federal Administration of Statistics, 2004.
2 The market estimations in the following relate only to the product Otis – The Virtual Patient.
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percent to 2.3 million. The annual turnover growth on the hearing technology 

market was estimated for the next two years to be between 6 and 8 percent each 

year.3  The reasons for this high rate of growth was primarily due to the fact that 

people are living longer, as well as the daily noise that an increasing amount of 

young people are exposed to at school, work and during free time activities, all of 

which lead to hearing problems. There is also an increased awareness about 

hearing problems, and a greater overall willingness to treat them.

The first product that that the company offered was ‘Otis–The Virtual Patient’ and 

the  potential customers in Switzerland for this product included ear specialists 

and hearing aid audiologists, although the following organisations also

represented potential customers for InnoForce:

1. The Schweizerische Unfallversicherungsanstalt (a Swiss accident insurance 

company) which annually performs 40,000-50,000 audiograms in companies 

with high levels of noise emissions, and who expressed an interest in 

simulated audiometric tests for employee training.

2. Clinics that have an audiology department, which included the medical centres 

in Zurich, Bern, Basel, St. Gallen, Geneva and Luzern. 

3. Seven universities across Switzerland have medical departments. An Internet 

portal was being developed at the University of Zurich4 and students here had

the opportunity to practice and perform different interactive procedures as part 

of their studies. Those in charge of coordinating this training server had

expressed great interest in the integration of ‘Otis–The Virtual Patient’.

But Christoph recognised that working solely in the markets of Liechtenstein and 

Switzerland would not be a sufficient long-term option for InnoForce. Therefore, 

to begin the marketing of the product to international markets, InnoForce began 

establishing professional and medical contacts in the Swiss market using 

Professor Spillman’s contacts, which Christoph saw as helping him to prepare the 

way into additional markets, particularly the German market.

                                                     
3 Source: Amplifon AG, data from 2004.
4 VAM, Virtuellen Ausbildungsplattform Medizin (Virtual medical training platform), 
www.vam.unizh.ch (Last visited: June 15th, 2009).
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Table Two: Potential Customers in Germany5

- Doctors Offices / Hearing Aid Dealers

Hearing aid audiologists                                                           1800

Additional hearing aid audiology technicians                          5700

Ear specialists                                                                           5224

Other ear specialist staff (Conservative estimate)                    5000

Medical students (Degrees awarded per year)                        12000       

In addition to the usual target customers highlighted in Table two, Christoph’s 

research identified that potential customers in the German market also included 

the following, as these were institutions offering audiometry courses:

1. The University of Applied Sciences in Oldenburg offered the four-year 

‘Hearing Technology and Audiology’ course of study. Here, students 

received thorough training and education in the field of audiometry.

2. The Academy of Hearing-Aid Acoustics in Lübeck is the central training 

facility for hearing aid audiologists in the entire German speaking realm.

3. As part of the annual ear specialist convention, the German Society of 

Oto-Rhino-Laryngology, Head and Neck Surgery organised a two-day 

training course for ear specialists.

4. An estimated 20 additional clinics throughout Germany also offered

audiometry courses.

5. 35 universities had a medical department.

Each of these institutions or groups represented potential break-though 

opportunities for InnoForce, but Christoph realised that he could not do 

everything at one time and therefore he would need to prioritise his target market 

using some criteria that he had not yet developed. Christoph also thought that it

would be interesting for InnoForce to sign large, all-inclusive contracts with major 

companies which would help to increase their profit/sales investment ratio and he 

identified the following companies as potential customers:

                                                     
5 Source: Federal Guild of Hearing Aid Audiologists, Mainz, Structural data from 2002 and the 
Deutsches Zentralinstitut für Kassenärztliche Versorgung (German Center for Statutory Health 
Insurance Care), 2004.



11

1. With over 6,000 locations worldwide, Amplifon AG was the largest 

hearing aid chain. An earlier version of ‘Otis – The Virtual Patient’ was 

presented to the management of Amplifon AG at a meeting in Milan. The 

company expressed great interest in this product for their internal 

employee training.

2. KIND GmbH was a market leader with over 250 dealerships in Germany 

and Europe.

3. KIND’s largest competitor was GEERS AG, and this organisation had

over 200 locations internationally. ‘Otis – The Virtual Patient’ could be of 

interest for the employee training at GEERS AG. 

4. GN Otometrics AG was one of the most important manufacturers of 

audiometers. Upon selling one of its audiometers, GN Otometrics AG also 

supplies its customers with a training program. The customer would not 

only receive the audiometer, s/he would also have in the simulation 

program, a valuable tool to help perform high-quality readings in a 

relatively short amount of time. Therefore, when it comes to offering an 

overall ‘total customer solution’, the value of the product would be 

correspondingly increased.

Christoph wondered what were the advantages and disadvantages to signing an 

agreement with one of these companies. He would need to brainstorm with his 

colleagues all of the positives and negatives involved as potentially it could either 

make or break the company.

Strategies Following Company Foundation

With his expanding networks in the medical field, Christoph would soon have the 

opportunity to develop the market for the company’s newer products such as 

ENTStatistics. With this new technology, InnoForce’s marketing strategy aimed

to expand globally and Christoph believed that this could be best accomplished by 

appearances at industry conventions (for example in London where over 400 

international ENT doctors would be in attendance). Christoph also hoped that 

reaching such a wide audience at these kinds of events would achieve greater 

access to new customers and markets. Consequently, InnoForce was going to 
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pursue strategic-organisational growth, with the objective of developing market 

share and an increasing employee base. Howevr, in planning for the future, 

Christoph read over his 2004 plan and remembered how he had attempted to be 

relatively conservative in terms of profit estimations in subsequent years. Tables 3 

and 4 below present the estimated turnover, operating cost and personnel 

development as they relate to the actual developments that materialised between 

2004 to 2008 (last available data).6

Table Three: Forecasted Business Plan of InnoForce

Plan-Rechnung ( aus Businessplanwettbewerb) Einheit 2004* 2005 2006
Umsatz "Otis - der virtuelle Patient" kCHF 380 1932 3132
Umsatz andere Produkte und Dienstleistungen kCHF 76 48 48
Umsatz Total 456 1980 3180

Personalaufwand kCHF 400 756 800
Betriebsaufwand kCHF 388 1080 1304
Aufwand Total kCHF 788 1836 2104

Gewinn kCHF -332 144 1076
0 0 0

Personal Entwicklung in-house % 520 620 620
Personal Entwicklung freie MA % 0 0 0
Personal Admin / Marketing in-house % 340 340 340
Personal Total % 860 960 960

Translation:

Business calculation (Submitted at business plan competition)    Unit

Turnover Otis – The Virtual Patient       estimated Swiss francs

Turnover, other products and services   estimated Swiss francs

Total turnover

Personnel expenses                                estimated Swiss francs

Operating costs                                      estimated Swiss francs

Total expenses                                       estimated Swiss francs

Profit                                                      estimated Swiss francs

Personnel development in-house

Personnel development freelancers/subcontractors

Personnel administration / Marketing in-house

Personnel Total

Table Four: Actual Figures InnoForce

                                                     
6 These figures have been multiplied by a factor and are to be used confidentially in accordance with copyright law.
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Ist-Rechnung Einheit 2004* 2005 2006 2007 2008
Umsatz "Otis - der virtuelle Patient" kCHF 216 120 272 288 280
Umsatz andere Produkte und Dienstleistungen kCHF 0 112 384 632 1116
Umsatz Total 216 232 656 920 1396

Personalaufwand kCHF 104 292 364 756 884
Betriebsaufwand kCHF 108 76 252 204 332
Aufwand Total kCHF 212 368 616 960 1216

Gewinn kCHF 4 -136 40 -40 180

Personal Entwicklung in-house % 400 600 800 1000 1000
Personal Entwicklung freie MA % 200 200 80 120 200
Personal Admin / Marketing in-house % 200 200 360 360 400
Personal Total % 600 800 1160 1360 1400

Translation:

Actual figures                                       Unit

Turnover Otis – The virtual patient       estimated Swiss francs

Turnover, other products and services   estimated Swiss francs

Total turnover

Personnel expenses                                estimated Swiss francs

Operating costs                                      estimated Swiss francs

Total expenses                                       estimated Swiss francs

Profit                                                      estimated Swiss francs

Personnel development in-house

Personnel development freelancers/subcontractors

Personnel administration / Marketing in-house

Personnel total

The differences between the forecasted and actual figures was not the lack of cost 

optimisation or over-eagerness in investments, but the reality is that an estimation 

of market developments for an innovative, specialised product(s), such as those 

offered by InnoForce is difficult to make in reality. This is due to the fact that 

many market variables and their correlations are only partially including:

1. How will the market react?  Will customers invest conservatively, or 

will the product turn into a ‘best seller’?  Products that require a lot of 

explanation and that have a very defined application such as Otis are less 

expected to turn into widely-sold products such as standard software (for 

example, MS Office).

2. How will the customer base develop?  Market development, that is, the 

amount of individual buyers; those doing training courses; medical 

students; or repeat customers requiring regular updates, service 
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consultations and even adaptations, are very difficult to determine when 

starting a company. This is due to:

a. The lack of customer base when beginning a business;

b. The lack of market data as there are no previous kinds of similar 

businesses.

3. How will the company’s reputation develop? This is an essential 

question which is really not possible to foresee in the planning phase, 

especially for small firms. Only after the initial contracts and sales have 

been successfully obtained with the first customers does a real picture of 

the company and its service begin to materialise. Via word-of-mouth these

new customers then let, for example, other doctors know about the 

company at conferences, etc. Over time, the public will acquire an 

impression of the company, which can contribute to either a positive or 

negative reputation.

Christoph also recognised that if InnoForce’s software products and services were 

to go international then they would have to be translated into different languages, 

and so in 2006 InnoForce created an English version of ‘Otis-The Virtual Patient’ 

as the company recognised that the markets with the highest turnover are in the 

English speaking realm. Once available in English, the company then launched

the product in England and America with some success. In 2009, the company 

developed a Spanish version of ‘Otis-The Virtual Patient’ which would allow 

them to target the substantial Spanish-speaking markets. However, Christoph felt 

that the company was still product-orientated rather than market-orientated and 

that he would need to spend some time deciding which target markets he should 

focus upon, what countries he should target, what entry strategies he should use in 

these countries, what exclusive agreements he should reach (if any), and what 

criteria he was going to use to prioritise all of this work? He really needed to 

develop an international marketing strategy but his diploma thesis on the topic of 

manufacturing systems engineering had never prepared him for such challenges.
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Appendix One

Timeline

Date Event

2002 Christoph Wille completes studies in 

manufacturing systems engineering at Swiss 

Federal Institute of Technology Zurich

2002 Initial contact with Dr. Spillmann; Development 

and prototype of simulator

2002 Search for investors and funding

2003 Jobs at the Swiss Federal Institute of Technology 

Zurich, as a skiing instructor, at a high school, and 

at BMS

2004 Business plan competition

2004 Market introduction of ‘Otis – The Virtual 

Patient’ in Switzerland and Germany

2005 Developmental contract for a scientific database 

for ear therapy at the Luzern Medical Centre

2006 Continued technical development of products; 

Translation of Otis - The Virtual Patient into 

English; Product launch in England and the USA

2007 Developmental contract for a scientific database 

for thyroid therapy at Luzern Medical Centre

2007 Product launch Otis – ENTstatistics

2007 Product launch Otis – AudioFit

2008 SME Centre names InnoForce the “New Business 

of the Month”

2009 Product launch Otis – Expertise Manager

2009 Spanish version of Otis – The Virtual Patient goes 

on the market
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Appendix Two

Company Team

Company president Christoph Wille (34) 

founded InnoForce after completing his 

studies. At the company Oerlikon Balzers 

AG, he learned the profession of physics 

laboratory assistant. Upon finishing this 

training, he passed the placement test for the 

Swiss Federal Institute of Technology 

Zurich, completing a diploma thesis on the 

topic of manufacturing systems engineering. 

This was followed by a postgraduate 

certification in education in 2004. Christoph

speaks five foreign languages. He presented 

his diploma thesis ‘Virtual surroundings for 

force-feedback research’ at an international 

convention in Brazil. His other activities in 

the field of computer science include work 

on a computer program for the video analysis 

of tennis, as well as work done in the field of 

business computer science for the Swiss 

Federal Institute of Technology Zurich.

Rudolf Robinigg has been at InnoForce for a 

year, and is a medical computer scientist who 

is currently finishing his Masters studies. His 

outstanding knowledge in the field of 

medical computer science makes him a 

valuable element in the development of 

InnoForce products.
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Daniel Baumgartner is a mechanical 

engineer specialising in medical technology. 

He worked for four years in prosthetic 

research at the RMS Foundation in Bettlach 

(Switzerland). Following this, he began 

doctoral work at the Institute for 

Biomechanics at the Swiss Federal Institute 

of Technology Zurich, which is scheduled to 

be completed in the fall. Two of his 

inventions have been registered for patents.

Publisher of numerous scientific 

publications, he is active for InnoForce on a 

part-time basis, focusing on customer 

consultation (surgeons) as well as marketing 

activities. He has been a member of the 

company’s administrative board for four 

years.
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Prof. Thomas Spillmann’s outstanding 

medical knowledge makes him a great asset 

to InnoForce. His experience in the field of 

audiometry is essential to the development of 

the company’s software. Spillmann (66) is a 

retired ENT specialist who for many years 

headed the department of audiophonology at 

the University Hospital Zurich. He has also 

taught medicine at the University of Zurich.

Spillmann is a member of several national 

and international associations of physicians. 

He currently supports InnoForce as a medical 

consultant and as an instructor for 

audiometry courses.

Thomas Christie is a computer science 

engineer who finished first in his graduating 

class. He has been working with 100 percent 

energy and enthusiasm as a freelancer for 

InnoForce for the past five years.

Marco Romero is a computer science 

engineer specialising in the development of 

databases. He is also an instructor of 

database theory at the University of Mar del 

Plata in Argentina, teaching four seminars a 

week. He has been working at InnoForce for 

three years.
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Federico Basualdo is a computer science 

student.  Beginning at InnoForce a year ago, 

he now works 15 hours a week for the 

company.

Alois Wille (28) completed his MBA studies 

at the University of Liechtenstein. He now 

works full time for the LGT Bank in 

Liechtenstein, supporting InnoForce with 

administrative tasks relating to finance.


