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Abstract  

This thesis presents a business case of Netdosis AG which was founded in July 2012. 

Netdosis has applied two-sided markets as a business model, which get one side 

(internal doctors team and pediatricians) and the other side (pediatricians, 

pharmaceutical companies and hospitals) on the board via its knowledge sharing web 

portal. Simultaneously, Netdosis faces the problems whether the business model 

sustains its business development and how to satisfy and balance each side. 

This thesis includes three main parts: the first part tracks the story of Netdosis, 

analyzes its two-sided markets business model, illustrates the actions to satisfy and 

balance each side, and reviews the challenges of Netdosis (e.g. ethical and legal issue). 

The second part provides the literature view of two-sided markets, explains relevant 

terms (e.g. network effect) and two-sided markets strategies (e.g. pricing). Furthermore, 

this part explains the attributes of web portal and demonstrates sentiment analysis 

which can be used to improve the value of Netdosis. Finally, a teaching note will be 

offered to guide the case analysis during class discussion.  

The case is licensed under CC-BY 3.0 

 

Keywords: Netdosis, two-sided markets business model, two-sided markets 

strategies, pricing, network effect, pediatrician, pharmaceutical companies, and off-

label use. 
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1. Introduction 

To survive in the competitive market and secure its position, a start-up (or any other 

type of company) needs a suitable business model. A business model describes the 

value that an organization offers to its target customers through a distribution channel 

[1]. It depicts the product, infrastructure, and resources required by the organization to 

create, market, and deliver the value and to generate profitable revenue stream to 

sustain the development of the organization. A business model focuses on how the 

company makes money and how the company maximizes its profits. Therefore, it is 

the key factor leading start-ups to success.  

This thesis goes through the story of Netdosis AG and its business model to analyze 

how Netdosis applies its business model and whether the business model matches the 

development of the Netdosisô business.  

1.1 Summary of Problem Statement 

Netdosis AG, a student start-up company, was founded in July 2012. The main 

purpose of Netdosis AG is to sell the useful drug dosage information to its customers 

like pediatricians, pharmaceutical companies and hospitals via its web portal so called 

Netdosis. Netdosis aims to create a community of pediatricians to input the information 

in its web portal. Thus, Netdosis serves as a platform to link its information providers 

to information receivers. In two-sided markets, it connects and brings two or more 

groups on the board to interact with each other through the platform. Therefore, in the 

beginning of writing a business plan, two-sided market is considered as the suitable 

business model. During the development of the company, lots of problems and 

challenges regarding the start-up company and two-sided markets appears. For 

example, the pediatricians do not want to share knowledge, or the pharmaceutical 

companies think the information is not useful or the customers doubt the reliability of 

the information. Two-sided markets business is based on critical mass. If the company 

cannot attract a large base of users, the value is low. Then Netdosis has to think 

carefully whether they made a right decision, to figure out how to satisfy and balance 

each side to generate the profit to sustain the development of the business.  
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1.2 Why Choosing this Topic?  

The Agile Method and Open Source (AMOS) is a software engineering course offered 

by the Professor Dr. Dirk Riehle in Friedrich-Alexander University Erlangen-Nürnberg  

(FAU). In the course, an idea would be provided to subsequently deliver a product. If 

the product is successful and there are students interested in the product, professor 

Riehle would help to bring it to a start-up business. The original idea of Netdosis was 

the result of the AMOS course.  

This topic is interesting because it is a student start-up business created from a 

practical course. The result of this thesis might offer an experience how a start-up idea 

goes after the AMOS course. Besides, in the age of the internet, companies benefit 

from two-sided markets business (e.g. Facebook, Apple application store). Some 

companies move their business from traditional to two-sided markets (e.g. Amazon 

from an online book seller to a platform with multi sellers). The two-sided markets 

business is complicated since it has to deal with both sides. Thus, it is interesting to 

analyze the two-sided markets business model. 

1.3 The Structure of this Thesis 

Starting with a short introduction to the importance of a business model to an 

organization, this thesis is based on the analysis of the company Netdosis AG. This 

thesis is written in the style of a Harvard Business School case. Therefore, it is mainly 

divided into three sections which are in detail explained in sections 2, 3 and 4. 

Section 2 presents the business case. The main protagonist, Markus Stipp who is the 

CEO of Netdosis AG, is introduced. He brings the critical questions that the business 

case deals with. These questions are whether the two-sided markets business model 

is sustainable for Netdosis, ethical or legal, and how Netdosis can satisfy and balance 

the seller and the buyer side. This thesis follows his eyes to review the history of the 

company. Then this thesis analyze the two-sided markets business model, depicts the 

two sides of the market and what Netdosis wants from them and what they want from 

Netdosis as well as the challenges that the company faces. Moreover, this section 

analyzes the products features of the company, steps it takes to solve the problems, 

its target customers and market breakdown features.  
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Section 3 describes background materials retrieved from the literature view, including 

definitions of two-sided markets theory, platform, two sides, and the interaction 

between two sides. This section explains the three main characteristics of two-sided 

market theory as well as the relevant terms price structure and network effect (network 

externalities). Furthermore, it explains the market with network effect and how the 

company could open or expand the market. The literatures of web portal and sentiment 

analysis are also offered to help the audiences understand the technology used in 

Netdosis AG. 

In section 4, a 90-minutes teaching guideline is designed to support teaching the case 

in class. It gives the steps and main questions in which aspects to discuss the case 

and involve students to offer their opinions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

2. Case Study 
 

4 

2. Case Study 

2.1 Introduction 

It was earlier in the morning on the 8th January 2013, Markus Stipp, CEO of Netdosis 

AG, was sitting inside his office located in the Friedrich-Alexander-University Erlangen-

Nürnberg  (FAU) technology campus. He was in a meeting with Christoph Wille, CTO 

of Netdosis AG, about reviewing recent developments of Netdosis and discussing how 

the business should carry on. Netdosis is a web portal for pediatricians to share 

knowledge. Two-sided markets was chosen as the potential business model.  

Two-sided (or more generally multi-sided) markets are roughly defined as markets in 

which one or several platforms enable interactions between end-users, and try to get 

the two (or multiple) sides (named as the sellers and the buyers side) ñon boardò by 

appropriately charging each side [2]. For instance, Health Maintenance Organization 

(HMO) as a platform links patients to health-care providers. In Netdosisô case it links 

the sellersô side of pediatricians (information provider) to the buyersô side including 

pediatricians (information receiver), pharmaceutical companies and hospitals.    

Like the century-old chicken and egg problem, start-up companies involving two-sided 

markets are extremely difficult to get off the ground. Because they need lots of buyers 

for the sellers to be interested as well as lots of sellers for the buyers to be interested. 

Markus and Christoph faced several important questions. Was two-sided markets 

doable? Would it be sustainable for the business? Are they allowed to sell the data, 

taking account of legal and ethical issues? How to satisfy the two sides? How to 

balance each side? They had to sort out these questions in order to carry on the start-

up business successfully. 

2.2 Netdosis/Mydosis 

In 2010, Markus was doing his diplom2 thesis with Professor Dr. Dirk Riehle, one 

professor at the department of Open Source Software at the FAU. At that time, Markus 

took the AMOS course, in which he did a practical project with professor Riehle and a 

                                            
2 A Diplom is an academic degree in Germany before the introduction of the Bachelorôs and Masterôs 
degree system in Germany. The duration of the Diplom degree differed depending on subject and 
university. An official average duration was set by law in each German state, usually being 4, 4.5 or 5 
years for a Diplom in the university.  
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doctor from Cologne. The three of them together designed an online wiki for drug 

dosage information for pediatricians. About the original idea of creating this online wiki, 

Markus told: 

ñWhen a doctor have met a difficult case, he would go to do research online. 

Some of them might note the dosage information down in a scrap-book and 

carry it with them around. Every time when they need help or gain new 

experience, they could refer to the scrap-book as well as add new dosage 

information into it. Therefore, the original idea was born to provide an online wiki 

where doctors could sign up and input their experiences. The online wiki aims 

to replace the scrap-book. From the marketing side, we noticed that most of 

information are for grown-ups not for children or adolescent. One reason is 

because it is hard to find ill children for study and the other is about financial 

issue whether pharmaceutical companies would license a product for a specific 

market for children. So we set pediatrician as the target.ò 

Based on the online wiki idea, Markus, professor Riehle, the doctor and students 

developed a web portal named Mydosis. In the AMOS course, Scrum, one of agile 

development methodologies, was adapted as the management method for Mydosis 

project. In Scrum method, product owner, Scrum master and Scrum team are the three 

roles. Markus played a role in product owner in Scrum team and worked closely with 

the doctor who wrote the requirement. A group of students took the responsibility of 

programming Mydosis web portal, providing webpages to input and view data. Another 

group of students developed a smartphone application for android system. Three 

months later, when the AMOS course was finished, a web portal and an application 

with a very simple user interface design were delivered as a result of all efforts. 

Professor Riehle thought the project was successful, and showed great interests to 

bring this business to reality and asked in the class who was interested in joining in the 

business. Markus tried to recall his memory: 

ñThe project was finished and I wrote my diplom thesis about it. In November 

2010, I also finished with my study and was looking for a job. Then the question 

came óHow do we carry on?ô It is both about the project and me.ò 

After Markus discussed with professor Riehle and the doctor, the final decision of 

bringing Mydosis to the public was made. The doctorôs brother who is a web designer 
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was introduced into the project. He adjusted user interface and customized the web 

portal using HyperText Markup Language (HTML)3 developed by the students. Then 

in November 2010, Mydosis was launched. With the support of advertisement, in 

December 2010, around 30 or 40 users had registered in Mydosis. In February 2011, 

an android application was rolled out and uploaded into application store. By the end 

of 2011, total number of online users were about 500.  

When professor Riehle asked the question who were interested in Mydosis business, 

Christoph, who was studying international information systems, was also there. In 

October 2010, he called Markus and expressed an interest in the business. Therefore, 

in November 2010, when professor Riehle and Markus tried EXIST4 for the sake of 

financial purpose, Christoph was involved on the creation of a business plan with 

Markus. They two had to cooperate through online Skype tool because Christoph was 

doing his exchange semester in Mexico. In the end, a business model with two-sided 

markets was made with the help of Professor Riehle and the paper was handed in 

January 2011. The business model was that, on one side, Mydosis web portal was 

open to the pediatricians putting information and learning from each other, on the other 

side, for financial reason, it aimed to sell the information to pharmaceutical companies. 

In April 2011, Mydosis got the funding but it was for three persons. Thereby, Mydosis 

had to find the third person since there were only Markus and Christoph. In September 

2011, Johannes Link, who was a software developer working for other company, found 

the business interesting and joined the team as a programmer. But because of the 

policy of funding that the person who receives the funding should not have left the 

university more than 5 years earlier, Johannes was not eligible to get the fund. Later 

professor Riehle found a solution in the university that information technology 

department offered a job to Johannes for three months, with which Johannes was able 

to be the third person. 

In August 2011, the doctor from Cologne had to quit the group because he got a baby 

and the family came to the top priority. Later they found a replacement from the 

Erlangen university hospital. Then Mydosis began a partnership with Erlangen 

                                            
3 HTML is the main markup language for creating web pages that can be displayed in a web browser. 
4 EXIST is a support program of the Federal Ministry of Economics and Technology aimed at improving 
the entrepreneurial environment at universities and research institutions and at increasing the number 
of technology and knowledge based business start-ups. The EXIST program is part of the German 
governmentôs ñHigh Strategy for Germanyò and is co-financed by funding of the European Social Fund. 
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university hospital since October 2011. In spring 2012, Mydosis worked to develop a 

software which allows Erlangen university hospital to input their dosage information in 

a structured form. 

Between January and April 2012, Mydosis participated in one business plan 

competition to expand influence of the web portal as well as promote the business. 

The business plan ranked top 20 both in the first and second round.  

Mydosis offered Mydosis formula where the pediatricians were free to input drug 

dosage experiences in text format. Out of them Markus and Christoph can extract 

important drug dosage information and publish into Mydosis web portal. In other words, 

the content was highly depended on the numbers of online users and their active 

participation. Viewing the useful content of Mydosis, Markus, Christoph and Johannes 

realized it took much longer for them to get information from the hospital and doctors 

because they were unable to create the community around Mydosis. Besides, Mydosis 

was only a student project supported by Cologne hospital. In June 2012, Mydosis was 

shut down, but the business was not over. Learning the lesson from Mydosis, it is 

critical to have the initial content to attract more users in the start-up phase. Markus, 

Christoph and Johannes adjusted their business model that, on the one side, to hire 

and pay some doctors to input the data, on the other side to open the market to the 

potential customers like hospitals, pharmaceutical companies and individual 

pediatricians. In July 2012, Netdosis AG was founded as a company and was 

connected to FAU to carry on the business in a legal way. Markus was CEO, Christoph 

was CFO and Johannes was CTO (see Exhibit 1). Johannes developed a new 

software with a completely new database. The software can generate HTML webpages. 

On the way to form Netdosis Company, Markus, Christoph and Johannes had 

experienced start-up problems such as unstable personnel, funding collection, 

expanding the business as well as finding the possible customers. They struggled and 

solved it. Now Netdosis moves on and new challenges are coming. 

2.3 Netdosis Business Model 

In a medical science term, a óclinical incidentô is defined as: ñan adverse health care 

event or omission arising during clinical care and causing physical or psychological 

injury to a patientò [3, p.1]. Numerous international studies have shown that medication 
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errors rank among the ten most common causes of death in patients in clinical 

incidents [4]. A medication-related clinical error can occur at any point in the system 

from medicine order and prescribing to medicine supply or administration. The most 

frequently reported types of medication errors or incidents involve: wrong does, omitted 

or delayed medicines and wrong medicine [5]. The rate of medication errors occur 

differently according to different age group. The second highest rate of medication 

errors occurred in the 0-9 year age group. Around 10% of all medication prescribed to 

children were in errors based on an analysis of Dr. Torsten Hoppe-Tichy from 

Heidelberg university clinic (see Figure 1).  

 

Figure 1: Age group percentage in medication errors ([6, p.5]) 

For the start-up company with a two-sided markets plan, it is better to think about how 

narrow the company should go with the first iteration of the product. The more niche it 

goes, the smaller the market becomes. The smaller the market is, the easier it is to 

gain a critical mass within it and become the defacto product for the audience. In 

addition, the smaller and more focused the company makes the market, the more it 

can do specific things which will make the product the better option than any others [7]. 

Facebook gained huge popularity and spread widely in the early days when it only 

supported Harvard and other colleges in the United States of America [7].  
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Netdosis provides portal services to practicing pediatricians. The Netdosis business 

model is depicted as below in two-sided markets format (see Figure 2). In the top-

middle, Netdosis products are served as the platform to interact between the seller 

side (left side) which contributes the data and the buyer side (right side) which 

consumes the data. The interaction happens for example when the pharmaceutical 

company pays for the data contributed by pediatricians. 

 

Figure 2: Netdosis Two-Sided Markets Business Model                                                         

2.3.1 Netdosis Products 

Netdosis focuses on a market of off-label use dosage information for pediatricians. 

Basically Netdosis has two lines of products. 

One line is software developed by Netdosis. The software is a tool to generate and 

configure webpages like content management system (CMS)5. Netdosis aims to sell 

the software to the customers. In addition, Netdosis provides update and maintenance 

services. Netdosis uses the software to create Netdosis web portal (https://netdosis.de/) 

which contains only German language. Since every country has different drug base, 

for the specific database consideration, Netdosis now is mainly German base. The web 

portal has register and log in buttons on the right top. The pediatricians who want to 

                                            
5 CMS provides interfaces and services for users to generate their own web portals or websites 
without programming.  

https://netdosis.de/
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share their knowledge are granted privileged permission by the administrator. After 

logging in, they will be directed to the following page (see Figure 3). An ñEditorò function 

(marked in red frame) is shown on the left navigation bar, with which the pediatricians 

can add new and edit dosage information of active ingredients, indication, 

recommendation changes and discussion of the experience of the active ingredients. 

 

Figure 3: Netdosis with Privileged Permission 

When clicking the small  icon (see Figure 3) in the dosage information frame, a 

page will pop up allowing the pediatrician to input the dosage information for different 

age group use in a structured form way. It offers different text fields of age, single dose, 
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daily dose, how many times it will be taken and the approved option with which the 

dosage information could be published and read by other users. With saving button, 

the inputted data is stored in the corresponding structured database.  

There two ways viewing the information for users. The one way is through Netdosis 

web portal. The other way is to download the smartphone application from the 

homepage and install it then the users could check off-line dosage information which 

makes it more flexible when there is no internet. Netdosis updates application database. 

The homepage of Netdosis web portal lists the active ingredients with short function 

description (see Figure 4). Then choosing one ingredient, for example ñAbacavirò, the 

dosage information of ñAbacavirò will be shown (see Figure 5). It lists the directions for 

use (e.g: Oral or external), licensed dosage information, privileged permission of off-

label which requires payment of the users, and comments of pediatricians discussing 

how they think of this drug dosage information. It could easily search and list all the 

active ingredients already saved in the database, and the off-label items among them. 

It offers active ingredient as well as treatment area search function which is convenient 

for the users to find the exact one that they want.  

 

Figure 4: Homepage of Netdosis  
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Figure 5: Detailed information when clicking into one ingredient 

Another product line is the data. Netdosis aims to create a high-quality drug dosage 

information database in which the data are structurally stored (see Exhibit 3). 

Therefore, the dosage information is not just stored in text. If it is only stored in text 

form in database, it would be difficult for data mining purpose to generate useful 

analytical data. Generally, data mining (sometimes called data or knowledge discovery) 

is the process of analyzing data from different perspectives and summarizing it into 

useful information that can be used to increase revenue, cut costs or both. With 

structured database, the search functions can be easily executed with simple 

Structured Query Language (SQL) syntax. It is also convenient to do data mining, 

which can provide more valuable data to the clients and also generate useful report to 
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the clients based on their requirement. For example, a client is interested in the dosage 

information of off-label use of all ingredients for an age group less than 1 month. As 

easily obtained, compared to the all listed dosage information in one page, the 

information after data mining is more valuable. For the comments of the pediatricians, 

sentiment analysis can be applied to make the comments more sensible. Generally 

speaking, sentiment analysis aims to determine the attitude of a speaker or a writer 

with the respect to some topics or a contextual polarity of a document. Netdosis 

provides the functions of listing separate opinion of two pediatricians at the same time, 

on which other pediatricians can comment their thought about the opinion. Sentiment 

analysis can get both positive and negative attitudes of the opinion. The user can get 

a better opinion in a more direct viewing way which thereby save usersô time for looking 

for the suitable information. 

2.3.2 Seller side of Netdosis Two-sided Markets 

For a newly launched website that is unknown to most of the people, if there is no 

useful data in the website, it would really hard to attract the users to join in. When there 

are more data, the higher the value is, the more benefit the users get. The pediatrician 

who does not have the knowledge benefit from Netdosis to improve customer 

satisfaction. Therefore, in Netdosis case, in the left side, internal doctors team 

cooperating with the Netdosis input the dosage information to make sure the Netdosis 

database have enough starting data which can stimulate the potential clients in the 

right side to make the business running. Internal doctors team will be granted to 

privileged permission and then they can prove the dosage information added by 

Markus and Christoph. Once the information is approved, it will be published and 

displayed in the web portal. Having the internal doctors team is only one strategy. The 

final aim of Netdosis is to build a large community of pediatricians willing to share their 

treatment dosage information, input the medical experience and comment on othersô 

information. Until January 2013, the registered users in Netdosis has reached 150 in 

total. There are averagely 1000 visits per month.  

2.3.3 Buyer side of Netdosis Two-sided Markets 

When considering Netdosis possible clients, Markus talked like this: 

ñWe have developed a new software with a more structured database which 

makes our software data more valuable and meaningful to the clients. As a start-
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up company, we are quite open to find any potential customers who are 

interested in our data.ò  

As shown in the Figure 2, the right-side market is segmented into three main areas: 

individual pediatricians, pharmaceutical companies and hospitals. Normally when the 

pediatricians do not know how to prescribe for the disease or he is not sure how much 

he should prescribe, they check the heavy medical books or just call and ask their 

doctors friends. The way is time-consuming and not convenient. The pediatrician also 

feels the pressure that parents come and tell them that the other pediatricians have 

one knowledge which he does not know. Then he faces the situation losing his 

customer. The individual pediatrician will be the one who directly benefits from 

Netdosis and is thereby considered as Netdosisô target customer to pay for the data. 

Meanwhile, the pharmaceutical companies will also concern about the dosage 

information data especially those about off-label drugs use. Because for serious 

diseases like cancer at the moment there are no official drugs approved to cure it. Then 

the patient has to take off-label drugs prescription at least to maintain their lives. 

According to the law, the pharmaceutical companies are not allowed to promote off-

label use. Plus, the process of bringing a drug to be approved is complex and time and 

cost consuming. The dosage information provides pharmaceutical companies practical 

statistics when they market to their clients. Therefore, Netdosis thinks that 

pharmaceutical companies will be really interested in this information and consider 

them also as potential customers who might also pay for the data. In 2012, Netdosisô 

former, Mydosis, has already a tight cooperation with Erlangen university hospital. 

Thus the hospital is also considered. The hospital normally has its own standard 

procedure from when the patient comes to the receptionist until the service is delivered 

to the patient. Steam-lining the procedure helps improving the efficiency and 

productivity of the hospital. Considering this need, the Netdosis Software supports 

hospital and standardizes their hospitalôs procedure. Regarding different requirements 

from the hospital, Netdosis either only installs software for the hospital while the data 

is stored in the central database of Netdosis or set the whole technical environment for 

the hospital so that they could have their own database. In the second situation, the 

isolated database of the hospital will be not assessed by Netdosis. The customers pay 

annual fee (once yearly) for the software and database, and the Netdosis updates the 

software as well as database every three months to its customers.  
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2.3.4 How to satisfy each side? 

Through charging each side, platforms attempt to make or at least not lose money 

overall. But in the two-sided markets theory, price is different or discriminate between 

two distinct groups of users. In addition, the question whether it is allowed to sell one 

groupôs information to the other group never goes away. Then right price strategy is 

necessary and should be applied in order to profit. Thus, one of the key challenge in 

two-sided markets is getting pricing right. One principle in the price strategy is to 

ñsubsidizeò one user group while charging the other a premium for access to the 

subsidized group. For example, Adobeôs Acrobat PDF market comprises document 

readers and writers. Readers pay nothing for Acrobat software. While document 

producers, who prize this 500-million-strong audience, has to pay $299. The reason of 

subsidizing users is also because the two groups are distinct from each other. The 

users have different quality- and price-sensitivity. Taking Acrobat as an example again, 

if PDF document readers were charged even a tiny amount, Adobe Acrobat Readerôs 

immense user base would be much smaller, which would reduce document producersô 

interest and their willingness to pay a premium for access to reader. Readers who are 

much more price sensitive than document producers wouldnôt pay for access to a 

bigger base of writers. Thus, it is better to charge the not price-sensitive group. Even 

the price strategy is set, changing price will also cause a big problem later. Compact 

Disc Database (CDDB) was a large internet database containing information about 

thousands of CDs [8]. Early announcements asserted that access to the CDDB service 

would remain 100% free to software developers and consumers [8, para.2]. At some 

point CDDB was renamed Gracenote and decided that they needed to make some 

money by starting charging developers to use their new CDDB2 technology whilst 

phasing out the original version of CDDB. The developers could not accept it and 

thought it was a bad thing. Then someone set up Free DB providing a CDDB service 

for free. Later Gracenote have lost its developers customers and realized their mistake 

and CDDB2 is now free to use in non-commercial applications. 

Coming back to the two-sided markets of Netdosis, pediatricians who share the 

information might worry that their knowledge will be learnt by the others. They lose the 

knowledge advantage and subsequently the patients can also be taken. Normally the 

doctors are highly aware of media attention because bad news might ruin their 

reputation. With this concern, the increase of online users might be slow. If the 
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pharmaceutical company has a media crisis that the medications they produce have 

serious problems, then the doctors who prescribe the medication would also face the 

serious situation, so they feels negative towards pharmaceutical companies. Vice 

versa, pediatrician, pharmaceutical companies and hospitals will doubt whether the 

data is trustful. Netdosis faces the problem whether pediatricians would like to input 

the information in the public website. If they choose to do so, do they allow Netdosis 

to sell their input information to pediatricians and pharmaceutical companies? Netdosis 

has to figure out the challenge how to satisfy the pediatricianôs side and satisfy the 

pediatricians and pharmaceutical companies by offering what they really want. Other 

than that, in two-sided markets, the two groups are closely connected and the value of 

one group highly depends on the number of another group. If there are not enough 

online users on the left side, it hardly can maintain the revenue from the right side. 

Pediatricians existed in both sides then it is difficult to distinguish whether they belong 

to price-sensitive group or not price-sensitive group. Then how to balance each side is 

also one of the biggest challenges that Netdosis has to solve.  

In order to attract enough customers on the other side, it highly depends on the number 

of registered users which in a large extent rely on the amount of the input data. Initially 

it is always difficult to find users who are willing to input the data especially when they 

are not familiar with the product. Thus Netdosis has formed a team of internal doctors 

(at the moment there are 3 doctors) and pays them to input the data which is stored in 

Netdosis central database. Netdosis does not charge the pediatricians who want to 

share the information. Even more, Netdosis offers them a discount when they want to 

buy the data. Netdosis charges pediatricians 50 Euro for a yearly data selling. Netdosis 

also considers offering a software tool to the customer. For example, the hospital 

normally has a standard procedure to take care of patients. Netdosis offers software 

tool to help the hospital efficiently standardize their procedure and do better 

management. If the hospital would like to share its knowledge, then Netdosis gives a 

reduced price of the software. Netdosis also provided services to the customers to 

keep good relationship. The price for the hospital is different depending on the size of 

the hospital but rough between 3000 and 10,000 Euro. Netdosis was cooperating with 

just one hospital: children- and youth hospital of Erlangen university hospital. It has 

tried to talk with one German center for children- and youth rheumatology in Garmisch-

Partenkirchen, but the contract was never signed. For pharmaceutical companies, 

Netdosis tried several times but until now it did not have any successful stories 
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because pharmaceutical companies are quite sensitive about the product 

management and would want really experienced information.  

From the market point of view, Netdosis also has encountered one challenge. The old 

generation of the pediatricians do not often use new technology like iPhone or iPad. 

They might have a computer but not the internet. As Markus explained: 

ñIn this case, we might start from the younger generation at first. Later older 

generation feel the pressure of using it because his patient might tell him that I 

have read something in the internet and why you do not do like thisò  

2.3.5 Competitors 

Nowadays almost every German doctor carries a book as heavy as a brick. The book 

is called Rote List 6  and normally costs 80 Euro. However, the pharmaceutical 

companies sponsor and offers the book to the doctor for free. The book lists all active 

ingredients information and drug dosage information. Thus, Netdosis considers it as a 

direct competitor. The doctor might prefer to look for the information in Rote List 

because they do not need to pay anything. In addition, the time of searching will be 

faster when the doctor becomes familiar with the book. Diagnosia, a company in 

Austria offers the digital version (see Exhibit 2) of Rote List book. Diagnosiaôs website 

displays the context of dosage information in multi-languages and has gained success. 

However, Netdosis does not consider Diagnosia as a direct competitor because it 

doesnôt have a structured database.  

Netdosis is the first company providing real structured information for off-label use. The 

data (e.g. days, which age group, dose) is stored in different fields in the database.   

Netdosis has the internal doctor team but intentionally wants to create a large network, 

which Markus considers as a biggest advantage against his competitors. Markus said:  

ñEvery competitor could reach here and have their own doctorsô team but they 

can never build an interactive network like we can.ò 

The drug dosage information in Diagnosia website is just presented to the users but 

without the fields where the users could input their experiences and comments. While 

                                            
6 Rote List is one book for referring to the dosage information and all ingredients.  
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the comments fields are useful for sentiment analysis to get the clear attitude of the 

providers, which helps to gain the trust of other users.  

In the future, if the data selling business works well, Netdosis considers to extend the 

business to above 18 years old, since the interface of the software is standard. 

Insurance companies and clinic would also be considered into the network of the 

customers. Parents or guardians are the ones talking with the doctors. It is also good 

for them to know the basic childrenôs drug dosage information, with which can solve 

emergent situation or communicate better with the doctors. 

2.4 Challenges of Netdosis 

2.4.1 Start-up Personnel and Instability 

In the beginning, Netdosis has experienced a tough period because of peopleôs turn 

over. As Markus told: 

ñIt is really tough time for us. We found one at first but it turned out later that he 

could not support us. We have to continue to search one programmer. In August, 

the doctor told that he had a babe and was more interested in academic route 

and had to quit us. But thanks to Professor Riehle. He helped a lot. He sent 

mass email to his connection and tried every social network like Facebook, 

Twitter, Linkedin and so forth. Finally we were lucky to get Johannes.ò 

Instability occupied Netdosisô energy and resources in finding new people. The 

development of the product was delayed. The time of entering the market can also be 

affected. The competitor can copy the product idea, develop and bring the product into 

the market earlier than Netdosis. Moreover, without a programmer, the product quality 

and service cannot be guaranteed.  

2.4.2 Free mentality 

In the business model, Netdosis would like to sell the data to earn the profit. This free 

mentality is the biggest obstacle on the way. In the internet age, one part of internet 

culture that is wrecking financial models for businesses of all kinds is an expectation 

that the content should be free. Content is the core competitive point of the website 

and may be king but ironically its perceived value today is being driven towards zero. 

In the eyes of consumers, content is becoming a commodity [9]. The cheaper (or even 
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free) the commodity, the better it is. Most internet users take advantage of free services 

on a daily basis, many of which are profitable business ventures including search 

engines Google, social networking websites like Facebook, Twitter, Xing, and Linkedin. 

In addition, the medical market is regulated. There are lots of free and reliable 

information found in the internet, which makes it extremely difficult to persuade people 

to pay for the information.  

2.4.3 Ethical Issue 

The field of ethics studies principles of right and wrong. There is hardly no area in 

medicine that does not have an ethical aspect [10]. Nowadays when a doctor 

prescribes a type of medicine to a baby, he prescribes in up to 90% of all cases tested 

a drug that is not approved for infants or this age group [11]. The reason is that most 

approved drugs are only for ñstandard manò (175cm, 75kg, male). Especially children 

are usually not considered in the testing cases because the admission is associated 

with high costs and not legally required. In other words, there are ethical and legal 

concerns in studies with children.  

A treatment with proven medications in adult medicine is often unavoidable lack of 

alternatives. Therefore, pediatricians are forced to prescribe drugs beyond their scope 

of accreditation (óoff-label useô), which have developed an increasing need for the 

missing information to treat children. 

Generally, pediatric patients are unable to make informed health care decisions for 

themselves, so pediatricians have to deal with their parents or guardians. When it 

comes to the decision-making process for pediatric patients, there are also ethical 

issues. One of the primary ethical principles in medicine is ñdo no harmò [12, para. 3]. 

For example, the pediatrician learns a new experience in the internet for the childôs 

symptom which the parent does not hear it before. Then it raises the disagreement 

between the parent and the pediatrician. The pediatrician comes to an ethical decision 

whether to continue the new experience to save the child or compromise to be on the 

safe side.   

Normally the research should be carefully designed and approved. The pediatrician 

might learn it and post it in the internet without further tests. Even if other pediatricians 
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and Netdosis carefully checked the information on the website, the case might not be 

applicable for all children. When something goes wrong, who will be responsible? 

2.4.4 Legal Issue 

The question who is responsible raises legal issue. Assuming one scenario, one 

pediatrician needs to prescribe an off-label drug to a 1-month old baby. The 

pediatrician took the advice of drug dose from Netdosis and got parentsô agreement. 

The baby is died because of wrong dose. There are possible four persons considered 

to take responsibility of the babyôs death. They are the pediatrician who prescribes the 

drug, the pediatrician who shares the information, Netdosis that publishes the 

information and the parents who agree to take the drug. To avoid possible lawsuits, 

Netdosis had a law firm to deal with legal problems. The policy is that who makes the 

final decision takes full responsibility, which means that the pediatrician, who decides 

to adopt the information, is responsible for the risk and harm. 

2.5 Off-label Drugs Prescription 

When a doctor writes a prescription to treat the patientôs disease, probably the patient 

trusts the doctor and assumes that the drug has been approved for that use by a 

government regulatory agency (Germany: BfArM, Bundesamt für Arzneimittel und 

Mediz-inprodukte; USA: FDA: Food and Drug Administration).The assumption is quite 

reasonable, but it is not always the case. When the doctor prescribes a drug for an 

unapproved use, itôs called an off-label prescription. The prescription could involve 

using an approved drug for an indication which is not within its approval, for an 

unapproved age range (such as children), at an unapproved dose or in an unapproved 

form. According to the data of one study, the percentage of off-label drugs prescription 

could reach up to 91% [13]. 34% of physicians think that off-label use is risky while 43% 

of them consider it as harmless. Among those 43% there are mainly young physicians 

which accounts for 65% [13]. It seems that the application of off-label pharmaceutical 

drugs in Germany is a well-established practice. If a patient suffers from an off-label 

drug prescription, the only person who can be made liable is the physician who 

prescribed the medication ï independent of his standard of knowledge [13].  

Many drugs used to treat children in hospital are either not licensed for use or are 

prescribed outside of terms of their product license (off-label prescribing). 
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Considerable concern exists within Europe and the United States about the use of 

unlicensed and off-label drugs in children. However, little information available is on 

the extent to which these types of treatments are used. Therefore, a study [14] of a 

pediatric medical ward was conducted during 1998 in each of the participating centers 

(Derby, United Kingdom; Uppsala, Sweden; Marburg, Germany; Bergamo, Italy; 

Rotterdam, Netherlands) and lasted prospectively for four consecutive weeks. In the 

result report, a total of 624 children were admitted to the general pediatric wards in the 

five participating centers and received 2263 drug prescriptions (see Table 1). Over half 

of the children (421; 67%) received an unlicensed or off-label drug prescription during 

their stay in hospital. In Marburg, Germany, 54% children received an unlicensed or 

off-label prescription is 37%. The percentage 54% is higher than the percentage 34.6% 

of the adult patients who were treated off-label according to one project study in 

Nordbaden, Germany [15]. 

 Derby Uppsala Marburg Bergamo Rotterdam Total 

No. of patients  192 87 85 118 142 624 

Age Range 21 days ï 

16 years 

4 days ï 

15 years 

28 days ï 

16 years 

30 days ï 12 

years 

4 days ï 16 

years 

4 days ï 16 

years 

Prescriptions 789 185 224 398 657 2263 

Mean No. of prescription/Patient 4.2 2.1 2.6 3.4 4.6 3.6 

No(%) of prescriptions unlicensed 

or off label 

239(30) 57(31) 91(41) 264(66) 385(59) 1036(46) 

No(%) of prescriptions unlicensed 58(7) 8(4) 8(4) 1(0.3) 89(14) 164(7) 

No(%) of prescriptions off label 181(23) 49(26) 83(37) 263(66) 296(45) 872(39) 

No(%) of patients receiving 

unlicensed or off label treatment 

109(57) 37(43) 46(54) 101(86) 128(90) 421(67) 

 

Table 1: Number of patients and prescriptions in each center 

The most common reasons for off-label were that the medicine was prescribed at a 

different dose or frequency, in a different formulation, or in an age group for which it 

had not been licensed. Not all off-label drug use is inappropriate. In many cases, 
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however, the risk of off-label drug use is not known because there are inadequate data. 

One risk raised by off-label drug use is a concern about the legal risk that a patient 

could have an unwanted or bad outcome from the treatment. 

So whether is the off-label drug use legal or illegal? Based on the information provided 

in American Cancer Society website [16], the off-label use of FDA-approved drugs is 

not regulated but it is legal in the United States and many other countries. While it is 

legal for doctors to use off-label prescription but it is illegal for drug companies to 

market their drugs for off-label users. In other words, it is illegal for company to promote 

off-label users to prescribers. 

Off-label marketing is often based on poor evidence. Therefore, physicians must 

carefully consider their decisions regarding the off-label usage of drugs and must not 

simply rely on marketing claims, but rather become as familiar as possible with 

evidence for or against such usage.  

Off-label use is unlike official use which has been through strict testing so highly 

depends on the experiences. It matches the original idea of Netdosis from where that 

the doctor could learn experiences online. Netdosis offers the first platform on which 

this expert knowledge can be gathered and discussed. 

2.6 Practicing Pediatricians 

Pediatricians deal with the development, care and diseases of children. This feature 

makes pediatric medicine much different from adult. Since the body size differs, 

congenital defects, genetic variance and developmental issues are of greater concern 

to pediatricians than that to adult physicians. The pediatrician has to calculate the dose 

based on the childrenôs weight. The child cannot make decisions for themselves. The 

issues of guardianship, privacy, legal responsibility and informed consent must always 

be considered in every pediatric procedure. In a sense, pediatricians often have to treat 

the parents and sometimes, family, rather than just the child.  

According to the statistic provided by the German Medical Association [16], there are 

in total 13,179 working pediatricians. As shown in Figure 6, younger pediatricians 

under 34 have the lowest rate for only 3.83%. The first and second highest goes to 50-

59 range and 40-49 range who are experienced through the yearôs medical practice 

taking up 33.27% and 32.58% respectively.  
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Figure 6: Number of Pediatricians in Different Age Group (based on [17]) 

In the second quarter (2. Q) 2012 report of the National Association of Statutory Health 

Insurance Physicians in Germany, it chooses 2. Q of 2011 and 2012 to do the 

comparison. The average revenue of each pediatrician does not have a big difference 

but decreasing by 0.9% from 2011 to 2012.  

 

Figure 7: Average Revenue per Pediatrician in Germany ([18, p. 8]) 
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Surveys of pediatrician in Germany report low levels of job satisfaction. According to a 

data collecting experiment, a pediatricianôs workday lasted 9 h and 18 min on average. 

The time allocation of a typical pediatrician on a workday is displayed in Figure 8. 

 

Figure 8: Pediatrician's task division in a workday (based on [14]) 

From June 2006 to June 2007 a study evaluating the application of off-label use was 

performed among 215 physicians at 43 German universities and academic teaching 

hospitals. In the results of the study [13], Off-label use was common for 91% physicians. 

A main part of information about off-label use in general is obtained from personal 

information of colleagues (66%) and own experience (58%). Furthermore, information 

about off-label use is extracted from technical literature (83%) and medical conventions 

(63%). Half of the physicians get information from product description provided by the 

drug producer (51%). Only a few physicians get their information through legal advices 

(17%) and hardly anybody (8%) obtains it from the internet. 

Through the development of the new technology, it influences the pediatrics. One way 

of engaging the technology to pediatrics is in using electronic information in place of 

paper medical records. Pediatricians are increasingly using various information 

technology systems in order to quickly retrieve and store patient medical records. 

Another important way of integrating technology in pediatriciansô practice is through 

using smartphone technology. Smartphones provide applications that allow 
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pediatricians immediately access information they might not be able to get in a minute. 

In despite of involved technology, different generation of pediatrician has different 

opinions on computer technology applied in the industry. For example, young 

generation who grow up with social networking and smart phones are easier to accept 

new technology during their work. It might take a long time for older generation who 

are used to books and experiences to accept the new technology.  

2.7 Pharmaceutical Industry 

The pharmaceutical industry develops, produces and markets drugs or 

pharmaceuticals licensed for use as medications. This industry is heavily regulated in 

terms of requiring regulatory approval to market medicinal products. It takes at least 

10 years [19] or longer for a new medicine to go through the tests before it can be 

prescribed. During this time period, hundreds of different people are involved. With 

estimates of the average cost of, bringing a single new drug to market could be as high 

as ú680 million [20].  

Pharmaceutical companies are allowed to deal in generic and/ or brand medications 

and medical services. They profit from the drugs they sell, so they have to create an 

incentive to affect consumers to buy the drugs they manufacture. Then it introduces a 

conflict of interest between the objective of pharmaceutical companies to maximize 

profits and the need of patients to receive the most safe, effective and individualized 

medications.  

In the context of pharmaceutical marketing, consumers include patients as well as their 

prescribing physicians. In order to sell a prescription, a doctor must find it medically 

necessary and a patient must consent it. Therefore, for the pharmaceutical marketing 

strategy, the companies have to seek the ways to influence both physicians and 

patients.  

One of the most important global growth markets that has developed is health care. 

When this began taking place, the pharmaceutical industry in Germany was already a 

significant global player. In 2008, the pharmaceutical industry in Germany comprised 

243 companies, employing a workforce of 126,000 who helped generate turnover of ú 

41.5 billion. In sales terms, Germany is the worldôs third largest pharmaceutical market. 

There are more than 20% of the pharmaceutical workforce having a university degree, 
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and in research-based pharmaceutical sector the figure accounts for 30% [21]. 

Pharmaceutical companies in Germany produced drugs with a market value of ú27.1 

billion in 2008 [21]. This represents an almost four percent increase compared with the 

production levels in 2007. After deduction of legally mandated discounts, net sales 

were ú22.5 billion in 2008 [21]. The number of packages sold in the German pharmacy 

market increased from 1.59 billion in 2007 to 1.61 billion in 2008 [21]. The annual 

increase observable in the German pharmacy market was largely achieved through 

prescription drugs and pharmacy medicine (both in euro and unit transaction volumes) 

[21]. With an added value of ú122,000 per employee, the pharmaceutical industry is 

one of the best performing industries in Germany [21]. 

More recently, pharmaceutical companies have also extended their marketing effort to 

online technologies and applications. The growth of online information services and 

patient forums can be seen as an encouraging development. These resources facilitate 

an unprecedented support community for millions of patients and provide invaluable 

health information, which is also useful to physicians.  

The human beingôs health is the most precious thing. With the regards, innovative and 

effective pharmaceuticals are of crucial importance. The pharmaceutical industry in 

Germany is a significant R&D force. Within research-based pharmaceutical companies, 

one out of every five employees is engaged in research. Around ú5 billion was invested 

in R&D in 2008 and in the following year this number reached ú5.2 billion [21]. The 

German federal government invests approximately ú4 billion in its ñHigh-Tech Strategyò 

each year. It will provide ú1.2 billion for R&D projects within the health care and 

biotechnology industries through 2011 [21].   

For the further development in pharmaceutical companies, a 

PriceWaterhouseCoopers report Pharma 2020 [22] outlines the trends and 

opportunities that will help define the pharmaceutical industry as well as the challenges. 

Pharmaceutical companies should strengthen portfolios with more diversification as a 

way to prevent drug failures. The collaboration with non-industry organizations can be 

one solution for portfolio diversification. Enormous data are generated because of the 

use of Information and Technology (IT). Then pharmaceutical companies should make 

the most of big data and have the ability to develop more personalized medicine 

treatments. The last but very important one is to improve payersô trust.   



 

2. Case Study 
 

27 

2.8 Hospital 

All in all, there are more than 2000 hospitals in Germany. About half the hospitals are 

public, with about 30% of them being university clinics. One third of the clinics are 

private but non-profit, while the other hospitals in Germany are for-profit clinics. These 

numbers are increasing [23].  

Because of the size and level of different hospital, the revenues are also different. 

Table 2 shows the revenue of three hospital groups in 2011. Helios is a network of 74 

clinics [24]. In 2012, Helios increased sales by 20.1% to ú3,200.2 million [24]. Sana 

Clinics AG has 48 hospitals, 1.59 million patients, 26,083 employees and a wide range 

of medical services [25]. Vivantes Network for Health GmbH has 9 hospitals, 13 

nursing homes. In 2012, there were 14,391 employees and the sales reached 900 

million [26].  

Hospital Revenue in Billion Euro EBIT7 Margin in Percent 

Helios 2,67 13,8 

Sana 1,63 9,3 

Vivantes 0,87 3,4 

 

Table 2: Revenue of hospitals in Germany in 2011 [27] 

Actually the real situation in Germany is that some Hospitals now are facing a lack of 

funding. Almost one third of German hospitals are in the red [28]. Although improving 

the collection of data on quality in Germany is already in advance, the current high 

level of services undertaken in Germany calls into question whether a programme 

seeking to drive quality of care improvements would be of use. A more systematic 

approach may be needed to assess whether Germanyôs citizens are receiving more 

services than medically desired [29]. 

                                            
7 EBIT: Earnings before interest and taxes 
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2.9 Conclusion 

The meeting with Christoph was over. Markus came back to work, opened his 

computer and looked through the numbers of online users which has been growing but 

still not big enough. Markus knew that Netdosis still faced difficult situations. If they 

cannot get a large amount of users, how can they get enough data? Then how can 

they generate useful analytical data and satisfy the customers? If the customers do not 

have any interest in the software and data, how can they profit? Otherwise, it will be 

difficult to maintain the running of Netdosis.  

Markus remembered that Professor Riehle was always positive towards the two-sided 

markets business model and believed pharmaceutical companies would be a big client. 

But unfortunately until now, Netdosis did not make a big process with pharmaceutical 

companies. How can Netdosis approach to this big market? When it comes to the topic 

of drugs productions and human beingôs life, there are always lots of ethical problems 

concerned. Pharmaceutical companies are really sensitive about this. How will 

Netdosis solve this problem? Fundamentally, how will Netdosis satisfy and balance 

each side? 
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2.10 Appendix 

Exhibit 1: Picture of the executive board in Germany newspaper 

 

 

Exhibit 2: Dosage Information in Text from drugs website 
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Exhibit 3: Inputting page for dosage information of one active ingredient from 

Netdosis website 
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3. Background Materials 

3.1 Two-sided Markets Theory 

3.1.1 Identifying Two-sided Markets? 

Reviewing the literature of economics, the two-sided markets (some literatures call it 

two-sided networks) have emerged over the past decade. It is considered as one of 

the most active areas of research in economics and strategy, having drawn 

considerable interest from practitioners [30]. The economists have identified the 

concept of two-sided markets in their researches. Caillaud and Jullien [31] require the 

presence of some indirect network externality across distinct groups of intermediary 

customers. Rochet and Tirole [32, p.990] has noted ñmany if not most markets with 

network externalities are characterized by the presence of two distinct sides whose 

ultimate benefit stems from interacting through a common platformò. Armstrong [33, 

p.668] defines it as ñtwo groups of agents who interact via óplatform,ô where one groupôs 

benefit from joining a platform depends on the size of the other group that joins the 

platform.ò Hagiu [34,p.1012] explicitly defines two-sided platforms connecting 

consumers and third-party producers by requiring that both side ñgain access to the 

same platform in order to be able to interact and the value of platform access to each 

side is higher, the more members are present on the other sideò. A two-sided market 

is a meeting place for two sets of agents who interact through an intermediary or 

platform [35]. In two-sided markets, platform intermediate transactions between two 

groups of agents valuing each otherôs presence [36].  

According to the existing definitions, in two-sided markets, there should be one 

platform, which connects two distinct groups (the so-called sides). The two sides have 

different requirements from or contribution to the platform. Based on their requirements 

or contributions, they are named as sellers (S) in the left side and buyers (B) in the 

right side (see Figure 9).  The value of one side depends on the number of the other 

side. An important function of platforms is to attract both groups of customers in 

sufficient numbers or in a suitable balance.  
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Figure 9: Two-sided market theory in diagram (based on [36]) 

3.1.2 Platform 

Smith and Fleischer [37] proposes to understand the nature of platforms in order to 

understand two-sided platforms (and two-sided markets). They [37, p.6] indicates 

about the nature that ñPlatforms are matchmakers of sorts, although the matcher are 

often not one-to-one. But like matchmakers, they discover a need for, and then 

facilitate, consumer coordinationò. These platforms are constrained by a certain factor 

such as cross network effects in order to be competitive and profitable [37].  

Some academics consider that the firm using two-sided markets could act as a platform 

[38]. Eisenmann et al. [39] define products and services offered by the firm that bring 

together groups of users in two-sided networks by providing infrastructure and rules 

that facilitate the two groupsô transactions are platforms. In some cases, platforms 

depend on physical products like consumersô credit cards and merchantsô authorization 

terminals. In some other cases, platforms are places providing services like Google 

web search connects searchers and advertisers. It costs the platform in serving both 

the sellers and the buyers and the platform could collect revenue from each. Thus, the 

platform has the power over both sides.  

Building a successful platform is determined by three factors [40]. The first one is the 

toolbox, which creates connection by making it easy for others to plug into the platform. 

For example, Wikipedia offers editors with the tools to collaborate on an article [40]. 

The second one is the magnet, which creates pull that attracts participants to the 

platform. For transaction platforms, both sellers and buyers must achieve critical mass. 

The design of incentives, reputation systems, and pricing models are key concerns 

that platform builders must pay attention to. The last one is the matchmaker, which 
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cultivates the flow of value by making connections between sellers and buyers. Data 

is the core of successful matchmaking, and distinguishes platforms from other 

business models [40]. The matchmaker captures rich data about the participants and 

leverages that data to facilitate connections between sellers and buyers. Not all 

platforms place the same emphasis on all three factors. For example, the toolbox is 

the focus of Amazon web services while eBay has paid more attention to the magnet 

and matchmaker ability [40].  

3.1.3 Seller and Buyer Side 

The seller is a group who offers the products or services while the buyer is a group 

who needs or consumes the products or services (see Figure 10). The sellers and 

buyers are not isolated from each other. There are interactions or transactions between 

them. The number of the buyers depends on the value of the sellers. The higher the 

value of the sellers is, the more the buyers are willing to join in the platform. Taking 

eBay for an example, the trusted sellers offer products and receive high rating so more 

buyers are attracted to buy the product because of high rating. It increases the 

reliability of the website, and then more users would like to register in the website. 

There are also sellers and buyers in traditional value chain in which the value moves 

from left to right that to the left of the company is cost and to the right is revenue. The 

company could be the seller. In two-sided networks, cost and revenue are both to the 

left and the right [38]. In despite of this, the cost and revenue to the left and the right 

can be different. For example, the buyers do not pay directly but offering some values 

to the platform, or the platform charge the sellers and the buyers with different amount.  
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Networked Market S side B side Platform Providers 

PC operating systems Application 

developers 

Consumers Windows, Macintosh 

Online recruitment Employers Job seekers Monster, CareerBuilder 

Web search Advertisers Searchers Google, Yahoo 

HMOs Doctors Patients Kaiser, WellPoint 

Video games Developers Players PlayStation, Xbox 

Shopping malls Retailers Shoppers Galerie, Kaufhof 

 

Figure 10: Examples of two-sided markets 

3.1.4 Interaction/Transaction 

Rochet and Tirole [32] state that economic value is created by the interactions or 

transaction between pairs of end users, buyers and sellers, which should not be treated 

independently. The interaction between them happens when buyers buy or use the 

products or services from sellers.  

Next some examples are listed to give a further explain what the interactions or 

transactions mean. In the video gamesô case, an interaction occurs when a buyer 

(player) buys a game developed by a seller (developer), and plays it using the console 

designed by the platform. For an operating system (OS), an interaction occurs when 

the buyer (consumer) buys an application built by the seller (application developer) on 

the platform. The interaction between a viewer and an advertiser mediated by a web 

search occurs when the viewer reads the ad. In the case of Internet, a data transfer 

between a website and a web user is an interaction. 

In terms of transactions [41], there are per-transaction revenue and transaction volume. 

The per-transaction revenue is the sum of prices that the firm receives from both sides. 

Thus, the volume of transaction is about quantity while the per-transaction revenue is 

about price. For a given transaction volume, a firm operating in a two-sided market has 

an optimal combination of prices to charge (to each side) to achieve the maximum 
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profit based on that conditional transacting volume [41]. Thereby, getting the right price 

for each side is critical in two-sided markets. Rochet and Tirole [32] present two type 

of platforms. One is monopoly platform and the other is competing platforms which 

have two platforms compete for the market. The model of platform is different, the 

algorithm of calculating the price is also different. 

3.1.5 Three Key Characteristics of Two-sided Markets 

According to the two-sided markets literature, the three key characteristics of two-sided 

markets are summarized [36]: price discriminates between two sides; cross network 

effects; and platformôs bilateral power.  

Firstly, there is price discrimination between two distinct groups of users. Smith and 

Fleischer [37, p .6] define price discrimination feature as ñA platform provides distinct 

services to (at least) two sides of the market, which can be explicitly charged different 

prices.ò For example, TV stations target advertisers, the one side of the market, with 

different advertising fees and viewers, while on the other side with different 

subscription fees [42]. In the term of business economics, price discrimination is the 

practice of charging a different price for the same good or service [43]. First-degree, 

second-degree and third-degree are the three types of price discrimination. First-

degree (also referred to as a perfect price discrimination) occurs when a firm charges 

a different price for every unit consumed [43]. Second-degree means charging a 

different price for different quantities, such as quantity discounts for bulk purchases 

[43]. Third-degree price discrimination is charging a different price to different 

consumer groups [43]. In the Netdosis case, the right side is divided into three group 

with different prices. Regarding the literature review of three types of price 

discrimination in two-sided markets. Caillaud and Jullien [32] and Armstrong [33] also 

support price discrimination and analyze the case of third-degree price discrimination. 

Caillaud and Jullien [32] assume price charged to each group is constant. In contrast, 

Liu and Serfes [44] state the price varies and study first-degree price discrimination. 

While second-degree price discrimination so far has not been analyzed in the context 

of two-sided networks [45].  

The literature studies point out the relationship between price discrimination and 

product market competition. In Liu and Serfesô paper [44], the research result suggests 

that price discrimination in a two-sided market increases platform profits and may 
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actually soften the competition. Gil and Crichton [42] find that stronger competition may 

increase market segmentation and less competitive markets are more likely to 

discriminate price.  

Secondly, there are cross network effects between markets sides. The meaning is that 

the value of a product or service increases as the number of users grows [46]. Smith 

and Fleischer [37] note that usersô benefits from participation depend on the extent of 

user participation on the other side of the market, which varies with market conditions. 

For example, advertisers for a newspaper may be willing to pay more for ad space if 

readership is higher. The readerôs cross network effects can be more complicated, as 

some readers always prefer fewer ads, while others have a preferred ratio of ads-to-

articles. The success of a competitive two-sided platform will greatly depend on how 

well it can internalize the surplus created by these cross network effects among 

different groups of end-users [37].  

Eisenmann et al. [39, p.94] also did the research about the impact of network effect on 

the platform. The below lists two paragraphs in their article to explain the basic concept 

of network effect clearly. 

ñThe two groups are attracted to each otherða phenomenon that economists 

call the network effect. With two-sided network effects, the platformôs value to 

any given user largely depends on the number of users on the networkôs other 

side. Value grows as the platform matches demand from both sides. For 

example, video game developers will create games only for platforms that have 

a critical mass of players, because developers need a large enough customer 

base to recover their upfront programming costs. In turn, players favor platforms 

with a greater variety of games. 

Because of network effects, successful platforms enjoy increasing returns to 

scale. Users will pay more for access to a bigger network, so margins improve 

as user bases grow. This sets network platforms apart from most traditional 

manufacturing and service businesses. In traditional businesses, growth 

beyond some point usually leads to diminishing returns: Acquiring new 

customers becomes harder as fewer people, not more, find the firmôs value 

proposition appealing.ò 
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Thirdly, platform has bilateral market power. Platforms are price setters on both sides 

of the market and typically set uniform prices [37]. For example, the developers might 

first program with programming language considering a larger user based smartphone 

platform. The smartphone platform can often determine their own pricing for accepting 

one application, which could be the same for all developers. Smith and Fleischer [37] 

give an example of advertisers and newspapers to illustrate the meaning of bilateral 

market power. Generally advertisers prefer a newspaper with a larger readership base, 

a bigger (referring to the readership base) newspapers can often determine their own 

pricing schedule for advertising space, which is most often the same for all advertisers. 

They will not lose advertisers by charging more than smaller newspapers do and do 

not charge different amounts to different advertisers. Similarly, bigger newspaper 

usually charge readers more than smaller papers although the price is normally the 

same across readers. 

3.2 Two-sided markets strategies 

After viewing the papers related with two-sided markets, a platform needs the strategy 

to implement the model and makes the business go in the right direction. Rysman [47] 

conducts that price and openness are the two most important strategies that a potential 

platform firm chooses. In his study, he finds that the pricing decision has been the 

subject of rigorous research and openness has so far proven more difficult to analyze. 

Besides, there are also some other strategies.  

3.2.1 Pricing 

Traditionally, it is common that the consumer buys products in a store. However, the 

price situation looks a little bit different in two-sided markets. Consumers pay for most 

newspapers but not a website content. Some consumers are even paid to contribute 

their ideas in the knowledge sharing websites. In theory, it is often hard to establish 

whether a given price in a two-sided market is higher or lower than socially optimal.  

Pricing has been a hot topic in formal economic research. Rysman [47, p.129] 

concludes that ñthe main result is that pricing to one side of the market depends not 

only on the demand and costs that those consumers bring but also on how their 

participation affects participation on the other side and the profit that is extracted from 

that participation.ò In a one-sided market, the final price of the products should 
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calculate the elasticity of demand and the marginal cost. But it is more complex talking 

about the price decisions in a two-sided market, the elasticity of the response on the 

other side and the mark-up charged to the other side should also be included [47]. 

Rochet and Tirole [32] point that prices on both sides of the market depend on the joint 

set of demand elasticity and marginal costs on each side. This results indicates 

important implications for prices. Rysman [47, p.130] offers the example to explain the 

previous sentence: 

ñFor instance, in any market, prices typically fall as the price elasticity of demand 

increases, but in a two-sided market the effect can be even larger: The low price 

on one side does not only attracts elastic consumers on that side but also as a 

result, leads to higher prices or more participation on the other side. The 

increased value extracted from the other side magnifies the value of having 

consumers on the first side, which leads to a yet bigger price decrease and 

quantity increase for the side that experiences the increase in elasticity.ò  

Another issue of two-sided markets is dynamic pricing. It happens when an 

intermediary lowers price early in the product life cycle and later raises it after having 

established a base. For instance, the professional social network Linkedin has a policy 

of offering free registration in the beginning in order to generate usage. Subsequently, 

Linkedin can capitalize on this in the future and later they charge premium for some 

functions. Similarly, it is common to establish a technological standard through free 

distribution of a basic product (for instance, Adobeôs free distribution of Reader 

popularizes the PDF standard) and then profit on peripheral products (such as Adobe 

Acrobat). 

Because of price discrimination in the two-sided markets, platform providers have to 

choose a price for each side. Therefore, it is important to get the price right. Caillaud 

and Jullien [31], Rochert and Tirole [32], and Armstrong [33] provide theoretical 

frameworks of two-sided markets to explain how the structure of prices is determined. 

In the literature study about getting the right price structure in a two-sided market, 

subsidizing has been mentioned all the time. To obtain the optimal pricing structure, 

one needs to carefully analyze the relative interdependencies among the multiple sides 

as well as their willingness to pay and join the platform. Typically, two-sided networks 

have a ñsubsidy sideò, that is, a group of users, when attracted in volume, are highly 
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valued by the ñmoney sideò, the other user group [39]. To get the price right, it can 

subsidize the participation of one side and charge the other a premium for access to 

the subsidized group.  

Executives of platform providers need to look closely at the following factors to make 

the right decisions about pricing: 

It needs to have ability to capture cross-side network effects. The giveaway will be 

wasted if the networkôs subsidy side can transact with a rival platform providerôs money 

side. Thatôs what happened to Netscape, which subsidized its browser to individuals 

in the hope of selling web servers to companies operating website. However, web site 

operators did not have to buy Netscapeôs server to send pages to Netscapeôs big base 

of users because they could buy a rivalôs web server instead [39]. 

User are sensitive to price. Generally, it makes sense to subsidize the networkôs more 

price-sensitive side and to charge the side that increases its demand more strongly in 

response to the other sideôs growth [39]. For example, Facebook connects advertiser 

and users. Users are very price sensitive, normally using Facebook functions for free. 

If users were charged even a small amount for the basic functions, the Facebookôs 

1.11-billion-person user base would be much smaller [39]. Advertiser, who greatly 

value this huge audience, pay a fee for the advertisement space. If Facebook reverses 

its approach, charging users and subsidizing advertisers, it is not sure whether it could 

work or maybe the network would collapse. Advertisers are less price sensitive. 

It needs to take care of output costs, since pricing decisions are more straightforward 

when each new subsidy-side user costs the platform provider essentially nothing. But 

if a strong willingness to pay does not work on the money side, a high variable costs 

can quickly lead to large losses. FreePC learned this lesson in 1999 when it provided 

computers and internet access at no cost to consumers who agreed to view internet-

delivered ads [39]. Unfortunately, few marketers were eager to target consumers who 

were so cost conscious. Then in the end, FreePC abandoned its offer after incurring 

$80 million in losses [39]. 

Surprisingly, sometimes it makes sense to deliberately exclude some users from the 

network because of same-side network effects. Platform providers normally welcome 

growth in the user base on one side, because it encourages growth on the other side. 

In addition to positive cross-side network effects, however, platform must assess the 
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possibility of negative same-side network effects, which can be quite strong. In most 

markets, sellers would be happy to see fewer direct rivals; the same can be true for 

buyers when goods are scarce. For example, many auto parts manufacturers, 

concerned about downward pricing pressure, refuse to participate in Covisint, a B2B 

exchange organized by auto manufacturers. Many other B2B market failed to recruit 

enough sellers [39].   

3.2.2 Openness 

In the literature on two-sided markets, there are two specific strategic issues referring 

to openness [47]. The first is the number of pursued sides. A potential platform firm 

must choose whether to be one-sided, two-sided or multi-sided. The first meaning of 

openness is similar to the choice over vertical integration. While the second is how to 

relate to competing platforms. Platforms may seek incompatibility, compatibility or 

some sort of integration. The second meaning is alike to choosing horizontal 

relationships.  

Raysman [47] gives operating system as an example of the decision over how many 

side to pursue. Apple produces both its computer hardware and its computer operating 

system, whereas Microsoft controls only the operating system and counts on 

independent manufacturers to supply hardware. In this case, Microsoft is more open 

than Apple. Microsoft could be characterized as managing a three-sided market 

between consumers, software providers and hardware providers, whilst Apple 

manages only a two-side market between consumers and software providers. It could 

obtained from his opinion that more markets means more open.  

In his article, he also mentions that a platform may decide to change its strategy toward 

integration as its market evolves. Microsoft for example has controversially included 

software applications in its operating system that were also supplied by third party 

suppliers, such as browser software, media players, and video editing. It is also 

observed that some companies switch to a two-sided model from a one-side model 

when they are more established like Amazon. Amazon first founded itself as a simple 

online book retailer and later introduced its market places options where sellers put 

their products and set prices and interact with consumers.  

Coming to the second meaning of openness, it refers to the decision over compatibility 

and inclusiveness toward rival platforms in his article. Compatibility means the ability 
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of a consumer using one platform to reach a seller using another platform. For example, 

assuming the compatibility in the case of Netdosis, and then the pediatrician could also 

access to the data from the hospital. But it is incompatible. In the case of newspaper, 

it also has incompatible situation. When a consumer reads one newspaper, he could 

not see the advertisement in another newspaper. However, this could be solved by 

pursuing horizontal integrations through merger. Taking New York Times for example 

[47], when the New York Times purchased the Boston Globe, the advertiser do not 

have to negotiate with two separate sellers. It is obvious that providers of platforms 

often prefer incompatibility because it locks in current customers and locks out 

competitors [47]. 

3.2.3 Other Strategies 

Many businesses in two-sided markets rely on new technology. So through Rysman 

[47] a primary concern is how much to invest in innovation. Alongside direct 

improvement of the platform, firms that interact over the platform can innovate with 

their products. Platform or intermediary firms recognize that their policies can affect 

the level of innovative investment by participating firms. More commonly, the platform 

can shape the market structure in a way that encourages investment. For example, a 

platform can control market structure through fees, barriers to access and thus affect 

incentives for innovation.  

Advertising and quality are the two common strategies used in one-sided markets. 

They could also applied in a two-sided market. Advertising on one side promotes the 

participation rising and usage on that side, which raises demand on the other side. So 

advertising on one side can lead to higher prices on the other side. If advertising had 

attracted more price-sensitive consumers, it could raise the royalty rate to an additional 

amount [47]. 

In some markets, the platform controls the way that suppliers are presented to 

consumers [47]. The platform can make it easier or more difficult to search and switch 

across firms. For instances, Netdosis uses a structured form to presents the 

information from pediatricians. When there are more sellers, it lists the separate 

opinions from the sellers and then the buyers could read it directly and clearly.  
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3.3 Network effects/Network externalities 

When the fax machine was first introduced as a product, its value to a potential 

consumer was depended on how many others were also using the same technology. 

The value of a social-networking or media sharing site exhibits the same properties. 

They are valuable when other people are using them as well. Similarly, a computer 

operating system can be more useful if many other people are using it even if the 

primary purpose of the operating system itself is not to interact with others. An 

operating system with more users will tend to have a larger amount of software written 

for it, and will use file formats (e.g. for documents, images and movies) that more 

people can easily read. The above mentioned examples [48] shows that the behaviour 

of one user is influenced by the behaviour of others. In the term of literature, a person 

has an explicit benefit when he aligns his behavior with the behavior of others, it is 

called direct-benefit or network effects [48].  

In the paper of Gallaugher [46], the value derived from network effects comes from 

three sources: exchange, staying power and complementary benefits. 

Firstly, Facebook is used as the example to explain the meaning of exchange. It is not 

fun for one person to be on Facebook. When Facebook users could communicate and 

interact with more people, the network becomes more valuable. It exactly shows the 

importance of exchange in creating value.  

Secondly, it is about staying power. When one product is not supported, it is believed 

that no user would like to buy the product or sign up for its service. Then networks with 

greater numbers of users suggest a stronger staying power [34]. The staying power, 

or long-term viability of a product or service, is particularly important for consumers of 

technology products. The concept of staying power is directly related to switching costs 

which can strengthen the value of network effects as a strategic asset. The higher the 

value of the userôs overall investment, the more they are likely to consider the staying 

power of any offering before choosing to adopt it. Similarly, the more a user has 

invested in a product, the less likely they want to leave [46]. 

Lastly, complementary is discussed in Gallaugherôs paper [46]. Complementary 

benefits are those products or services that add additional value to the network.  These 

might include ñHow-toò books, or software add-ons. Users will find more books on 
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auctioning over eBay, more virtual storefronts in Second Life, and more accountants 

that know Excel than on any of their rivals. Because they invest their time where they 

are likely to reach the biggest market and get the greatest benefit.  

Lots of studies of the literature of two-sided markets proves that network effects is an 

important term in understanding two-sided markets. When the network effect is not 

considered, no one cares how others think about it, there will be no interaction between 

them and the increase of users will not increase the value of the product. In contrast 

to that, when network effects are present, the value of a product or service increases 

as the number of users grows [46]. In a simple way, it is more users equals more value. 

It makes two-sided markets meaningful.  

Network effects VS Network externalities 

In the paper of Easley and Kleinberg [48], a network externality is a benefit conferred 

on users of such a product by anotherôs purchase of the product. The individual 

consumer of the product doesnôt internalize the effect of their joining in the network on 

other members of the network, but the owner of the network may very well internalize 

such effects. When the owner (or technology) is able to internalize these effects, they 

might not be externalities. There are positive and negative externalities but usually the 

positive network externality is used.  

Some studies refer network externalities as network effects while some think they have 

a little bit difference. Liebowitz and Margolis [49] argue that not all network effects are 

externalities. They mention that a network externality exists if market participants fail 

to somehow internalize the impact of a new network actor on others.  

Direct effect VS Indirect effect 

Many literatures shows that network effect could be either direct or indirect. The 

chatting tool becomes more valuable to an individual as the total number of online 

friends or users increases. This is called a direct network effect. A DVD player 

becomes more valuable as the variety of available DVDs increases, and this variety 

increases as the total number of DVD users increases [50]. In this situation, it is an 

indirect network effect. Liebowitz and Margolis [49] define indirect network effects as 

market mediated effects such as case where complementary goods (e.g. toner 

cartridges) are more readily available or lower in price as the number of users of a 
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good (printers) increases. In the empirical research of Westarp et al. [51], it shows that 

direct and indirect network effect are evaluated differently by potential buyers and also 

depend on the category of the network effect product. 

Same-side effect VS Cross-side effect 

There are two types of network effects called same-side network effect and cross-side 

network effects and each can be positive or negative (see Figure 11).  

A same-side network effect is that the increasing number of users on one side has an 

impact on the same side and makes the platform either more or less valuable to users 

on the same side. Same-side network effects are often considered as negative [52], 

for example, sellers prefer fewer rivals in a business-to-business exchange. But they 

can also be positive, for example, Facebook users invite their friends to join in the 

platform. A cross-side effect is that the increasing number of users on one side creates 

more or less value to the users on the other side. Cross-side network effects are 

typically positive [52], but they can also be negative. For example, TV watchers would 

prefer less advertisements. It seems that in the business it should try to avoid negative 

network effects.  

 

Figure 11: Two Types of Network Effects ([52, para. 1]) 
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Determinant when the network effect is present 

Easley and Kleinberg [48] model shows how the market functions when there is no 

network effect or network effect and summarizes the determinants of consumerôs 

willingness to buy a product. 

When people want to buy one unit of the good, each of them has an internal (intrinsic) 

interest in getting the good. The internal (intrinsic) interest is the decision made by the 

people themselves without worrying or considering the opinions of other people. 

Therefore, when there are no network effects, a consumerôs willingness to pay is 

determined entirely by this intrinsic interest. When there are network effects, a 

consumerôs willingness to pay is determined by two things which are intrinsic interest 

and the number of other people using the good, moreover, the larger the user 

population is, and the more she is willing to pay.  

Survival in markets with network effects 

It could be really tough to start a network effect because there is little incentive to join 

in a network if there is no one in the system to communicate with. Chakravarti et al. 

[53] indicate that markets with network effects exhibit significantly high market 

uncertainty and innovation risk. For example, consumer buying a good does not only 

depend on product quality but also on the size of the user base of the underlying 

technology [54]. For a start-up company, the new product is not popular to the users 

and have less data which leads to a limited user base. Therefore, the term named 

installed-base effect creates a unique start-up difficulty for innovating firms [55]. The 

installed-base effect implies both a higher first-mover risk and a higher first mover 

benefit [54].  

Wang et al. [56] has developed a theoretical framework to test the theoretical 

hypotheses using data from 45 markets with different degrees of network effects. Two 

types of product incompatibility has been considered in their research. The first one is 

cross-generation incompatibility. For example, the underlying product is incompatible 

with previous-generation products. The second one is within-generation incompatibility. 

For example, the product is incompatible with other products in the same generation. 

Current-generation DVD players are cross-generation incompatible with previous-

generation VCR players but are within-generation compatible with each other. Several 

results has been found through their research. At first, they find a significant interaction 
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effect between network effect and the two types of incompatibility. In markets with weak 

network effect, the two types of incompatibility affect the pioneerôs survival advantage 

in opposite directions. Cross-generation makes the pioneerôs survival advantage 

stronger which within-generation incompatibility weakens it. As network effects 

increase, the impact of both types of incompatibility becomes weaker in the original 

directions and their directions are reversed. In other words, when network effect are 

strong, cross-generation incompatibility harms the pioneerôs survival advantage but 

within-generation is helpful. In the second result, they find that pioneers with cross-

generation compatibility have longer survival duration than early followers in markets 

with strong network effect. When the pioneer is within-generation compatible, it has 

longer survival duration than early followers in markets with weak network effect. 

3.4 Market Breakdown Features 

In nowadays global and fast-changing competitive environment, market definition is a 

key element in succeeding in competition. There are different type of markets. One 

pair of segmentation is regulated market (e.g. prescription drugs) and non-regulated 

market (e.g. non-prescription drugs). In Germany, the regulated market is ñan 

organized market in accordance with the German Securities Trade Act (GSTA). It 

means that the admission requirements and the follow-up obligations of the 

participants and organizations are regulated by law. ñ[57, para. 1] This thesis is 

discussing the market for pediatrician off-label prescription, which is just an example 

of a regulated market. The relevant numbers of pediatrician off-label prescription has 

been discussed in the case study section of this thesis. Thus, here focus more on 

market strategies. 

King [58] has analyzed the market definition and market power in two-sided markets. 

He points out that market definition in two-sided markets can still follow traditional ways 

but there is some-how different. In a two-sided market, the behavior of one side of the 

market is intrinsically linked to the behavior of the other side of the market. He 

concludes that this link is one of complementarity but not substitution (e.g. substitution 

between one product and another or between one source of supply and another). 

Therefore, the platform facilitates mutually beneficial trade. It means that network effect 

is present and plays an important role in a two-sided market. 
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When network effects play a significant role, competition in an industry can be 

fundamentally different than in non-network industries. Firstly, network markets 

experience early, fierce competition. This happens because the biggest networks 

become even bigger. Secondly, these markets are also often winner-take-all or winner-

take-most. Since bigger networks offer more value, they can charge customers more. 

Thus, in order to win the position, the company needs approaches of competing in the 

market. This thesis contains several approaches of competing effectively in the market 

in below. These approaches are referred to the paper of Gallaugher [46] and the 

following examples are from his paper. 

In the market with network effect, large use base matters. Thus, the company should 

move early. For example, Facebook initiated and brought the huge influence of social 

network into the daily life. Later even other companies followed but at least now their 

use base could not compare with Facebookôs. 

For a start-up company, starting a network effect could be really tough because there 

is little incentive to join in the network if there is no one to communicate with. Firms 

might consider to subsidize initial adoption to attract users. Subsidies to adopters could 

be price reduction, rebate or completely free in the first two years. Rebate was adapted 

by PayPal, a service that allows users to pay one another using credit cards. In one 

early of their promotion, users got back $15 when spending their first $30. 

In two-sided markets, normally a big market attracts more complements. Then the 

company could consider to redefine the space to bring in more users. Nintendo did re-

defined market to develop a machine to appeal to families, women and young age 

group when Sony and Microsoft focused on the graphics and raw processing power 

favored by hard-core male gamers. 

There is one action called seed-the-market by giving away products. It is an extreme 

example but often used. For example, Adobe gives away the Acrobat reader to build a 

market for the sale of software that creates Acrobat files.  

There are several ways to motivate others to create complementary goods for the 

network. They include for example some form of developer subsidy, other free or 

discounted service, or charge lower royalties or offer a period of royalty-free licensing. 

Netdosis has been trying to offer discounted services to its customers. 
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Sometimes, the large firms find new markets attractive but they do not have products 

ready for delivery. So they would adapt a new of pre-announcement. Other rivals might 

be hold back because they are afraid of competing with the large firms. This approach 

is not suitable for a start-up company. Firstly, the idea could be easily copied by the 

potential rivals. Secondly, it lacks credibility to delay user purchases.  

Partnerships could be used by the firms to grow market share for a network. For 

example, Googleôs Android open-source mobile phone operating system has united 

many handset makers that collectively compete with Appleôs iPhone. 

3.5 Other concerns of economics of two-sided markets 

3.5.1 Antitrust 

In 2006 in Germany, the satellite broadcasting network SES Astra tried to introduce a 

fee to receive TV via satellite [59]. But they had to give up the action because the 

German antitrust authority (ñBundeskartellamtò) revealed that it will intervene [59] and 

the case never went to court. The European Commission investigated the AOL Timer 

Warner merger because it concerned that the company would create a dominant 

platform in a two-sided market and could use its allegedly dominant position in online 

music content [60]. There are lots of other examples like electronic payment, computer 

operating system, internet services, real state and newspapers about the antitrust 

authorities in two-sided markets. It shows that the economics of two-sided markets are 

of interest to antitrust authorities.  

The antitrust authority is ñan independent body headed by a Director and is under the 

auspices of the Ministry of Industry and Trade in accordance with the Restrictive 

Business Practices Law of 1988.ò [61, para. 1] It is ñresponsible for enforcing the law 

regarding the government intervention to maintain appropriate levels of competition in 

the economy. The Authority deal with three type of restrictive practices: cartels, 

monopolies (including oligopolies) and mergers.ò [61, para. 2] 

Generally two-sided markets have network effects and they would like to tip toward a 

single dominant platform [47]. Without no doubt antitrust authorities would be 

interested in these markets. In two-sided market, the platform poses different price for 

the two distinct group. In Rysmanôs study [47], the economics of two-sided markets 

provide insights primarily into pricing and thus it may be particularly important for the 
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parts of antitrust enforcement that focus on pricing issues. He concludes that 

determining the relevant market is a crucial ingredient in constructing most antitrust 

cases and antitrust authorities typically use the size of cross-price elasticity to 

determine what products should be included in a relevant market.  

Evans [60] provides a more complete discussion of antitrust and two-sided markets. 

He analyzed four points in two-sided markets. The first one is that the individual prices 

charged on either side of the market do not track costs or demand on that side of the 

market. The second one is that one cannot talk the individual prices in isolation. The 

third one is that products in two-sided markets cannot come into existence and cannot 

remain in existence unless firms get both sides on board. The fourth one is that any 

analysis of social welfare must account for pricing. These differences are concerned 

in antitrust analysis. 

3.5.2 Regulation 

Pricing issues are the main thrust of economic regulation [47] and the economics of 

two-sided markets are highly relevant to pricing. Thus, price regulation is an important 

element in two-sided markets. Rysman [47] summarizes that classic price regulation 

has involved large regulatory commissions with research staffs trying to measure 

marginal cost and demand in an effort to determine optimal prices. As discussed in the 

section of pricing structure, optimal prices in two-sided markets consists of two-sides. 

Thus, the research staff has to investigate demand and cross-price elasticity as well 

as cost on both sides. 

3.6 Technology 

3.6.1 Web Portal 

Web portal is an organized gateway through which a user gains an access of broad 

array of resources [62]. It refers to ña website or service that offers broad array of 

resources and services such as email, forums and search enginesò [62, para. 4]. Yahoo 

is a good example of web portal. While a website refers to ña location on the internet 

and a collection of web pages, images, videos which are addressed relative to a 

common Uniform Resource Location (URL)ò [62, para. 6]. A website can be also a 

portal if it consists of links of different independent resources on the internet [62]. Thus, 
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web portal are different from websites. They are two distinct entities which often 

overlap and complement each other but they should not replace each other [62]. 

There are some typical portal attributes [62]: 

¶ A public and private interface including extranet, intranet or others 

¶ Access for multiple user roles 

¶ Offering role specific functionality and content 

¶ Accessing broad resources for the user 

¶ Multiple tasks supporting for the user 

¶ Spans collaboration 

¶ Searchable but not customizable 

3.6.2 Data Mining 

Data mining is the process of extracting interesting information or patterns from data 

in large databases [63]. It is the core of the knowledge discovery process. The word 

interesting refers to non-trivial, implicit, previously unknown and potentially useful [63].  

In the knowledge discovery process, the first is cleaning data, which removes the 

incorrect and dirty data from the databases. Then the cleaned data are integrated into 

a data warehouse, from where task-relevant data are selected. At this point, data 

mining is conducted to retrieve the interesting information or patterns. After pattern 

evaluation, the final useful knowledge is visualized to the clients. 

Data mining could be used in potential areas [63]. For example, it can be used to do 

market analysis and management such as target marketing, customer relation 

management, market segmentation and so on. It can be used to do risk analysis and 

management like customer retention, quality control and competitive analysis. It can 

be used to do fraud detection and management.  

3.6.3 Sentiment Analysis 

Sentiment Analysis, also called opinion mining, is a software for automatically 

extracting opinions, emotions and sentiments in text. It allows to track attitudes and 

feelings on the web [64]. For example, people write blog posts, comments, reviews 

and tweets about all sorts of different topics. Sentiment analysis could track products, 
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brands and people to determine whether they are viewed positively or negatively on 

the web.  

There are a variety of open-source text-analytics tools, natural-language processing 

for information extraction and classification, which can be applied for sentiment 

analysis. They include Python NLTK (Natural Language Toolkit), R, TM (text mining) 

module. RapidMiner, GATE and so on.  

This is a demonstration of sentiment analysis using a Python NLTK 2.0.4 powered text 

classification process. It analyzes and extracts the attitude of the inputted text. The 

attitude could be positive, negative, or neutral. Using hierarchical classification, 

neutrality is determined first, and sentiment polarity is determined second, but only if 

the text is not neutral [65].  The Figure 11 and Figure 12 show separately the result of 

positive and negative analysis. It offers a direct and clear approval of other people.   

 

Figure 12: Positive Example of Sentiment Analysis 
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Figure 13: Negative Example of Sentiment Analysis 
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4. Teaching Note 

4.1 Summary of the Case 

Netdosis AG is a start-up company offering a web portal for pediatricians. Pediatricians 

visit the web portal for its high-quality drug dosage information. As a start-up company, 

Markus, CEO of Netdosis, has faced several critical issues regarding the business 

model applied in Netdosis. They have learnt lessons from the failure of Mydosis, which 

is the former version of Netdosis. In July, 2012, a complete newly designed web portal 

Netdosis was created and the two sides of markets has been adjusted. Will the 

business model lead Netdosis to success and sustain? Markus has to figure out how 

to satisfy the two sides of the markets and balance each side.  

The business model adopted in Netdosis is two-sided markets. 

4.2 Teaching objectives and Target audience 

This case study introduces students into the applying of two-sided markets strategy in 

a start-up company by showing them a realistic example of Netdosis which has been 

running in operation. 

Students will have the chance to evaluate the products of Netdosis, the two sides of 

market of Netdosis as well as the strategies used by Netdosis to balance each side.  

The key issues and intended learning objectives are: 

¶ Being familiar with the general knowledge of two-sided markets theory  

¶ Understanding the importance of two sides satisfaction of the markets 

¶ Understanding the difficulties for a start-up company to apply two-sided 

markets theory 

¶ Showing the importance of balancing each side  

The case is suited for students of International Information Systems and Business 

Management. It is better to have 20 or maximum 25 students in one class for 

discussion. 
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4.3 Case Analysis 

Suggested time for the case: 90 minutes 

a. (10 Minutes) introduce the main protagonist and ask students main problems of the 

case as well as present the challenges of Netdosis 

¶ Main protagonist: Markus Stipp, CEO of Netdosis 

¶ Main problems: 

ü Will two-sided markets business model be sustainable for the start-up 

company Netdosis? 

ü How to satisfy each side of the market? 

ü How to balance each side of the market? 

¶ Challenges: 

ü Start-up Company and niche market 

ü Free mentality of the consumers 

ü Ethical issues Netdosis are facing 

b. (15 Minutes) introduce the two-sided markets strategies in general to students (The 

information could be found in Background Materials: 3.1 Two-sided markets strategies)  

 

During discussion three key points of two-sided markets should be also introduced: 

¶ Price discrimination between two distinct groups of users  

ü price sensitive users and price non-sensitive users 

¶ Cross network effects between market sides 

¶ Bilateral market power of the platform 

c. (5 Minutes) combine Netdosis situation and above two-sided market theory diagram, 

ask students to input: 
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¶ The Platform of Netdosis: Netdosis software and the data 

¶ The Sellers: Internal Doctors Team, Pediatricians 

¶ The Buyers: Pediatricians, Pharmaceutical Companies, Hospitals 

Then ask students about other possible sellers and buyers.  

d. (10 Minutes) Introduce the netdosis products to the students at first. Then discuss 

with students about the advantages of Netdosis. Ask them to name the competitors 

and their advantages.  

Netdosis Competitors 

Advantages 

  

 

e. (5 Minutes) discuss with students about the seller side of the business model of 

Netdosis and the actions Netdosis takes to satisfy them.  

Seller side Actions 

  

 

f. (25 Minutes) analyze and discuss with students about the buyer side clients one after 

one by evaluating how big the market is, calculate their revenue, problems of each 

client, their interest and what they can benefit from Netdosis as well as the actions 

Netdosis takes to satisfy this side.  

 Markets Data Actions 

Pediatrician   

Pharmaceutical 

Companies 

  

Hospitals   
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g. (10 Minutes) after evaluating each side, ask students about how Netdosis does to 

balance each side. 

¶ Have initial content 

¶ Discount when sharing the information 

¶ Discount when buying the Netdosis software 

¶ Provide structured database 

¶ Provide additional service 

h. (10 Minutes) based on the above discussions, ask students if they were Markus, 

would they choose two-sided markets in the beginning and the reasons why they like 

that as well? In the end, ask students to vote: 

¶ Does two-sided markets strategy work for Netdosis? 
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5. Conclusion 

There is no universal definition for a two-sided market. This thesis has investigated the 

literatures and summarized that in a two-sided market, the network effect is present 

and two distinct sides (the seller and the buyer) interact with each other through a 

platform which can be the firm, the firmôs product or services. Three main 

characteristics of a two-sided market are: price discrimination, cross-network effect 

and mutual platform power.   

To the question whether two-sided market business model is sustainable for Netdosis, 

this thesis does not provide a certain answer. Instead, this thesis has collected 

necessary information (e.g. product, the information seller, the information buyer, 

competitors, channel of revenues, the off-label description market as well as 

concerned ethical and legal issues) to form an opinion about the two-sided market 

business model. It has illustrated the features of Netdosis products. The data of 

Netdosis web portal is organized in a structured way, which can be used for further 

data mining and sentiment analysis. In the seller side, it is important to have an initial 

content for a start-up business. In the buyer side, the size and problems of three target 

markets (pediatrician, pharmaceutical companies and hospitals) has been analyzed.  

Regarding the question how to satisfy and balance each side, this thesis has shown 

that pricing is an important two-sided market strategy. Netdosis has taken actions like 

charging pediatrician (information provider) for free, offering discount, or providing 

additional services (e.g. software updates and maintenance) to the buyers. This thesis 

often explains the market strategies in a theoretical point of view.  

This thesis has given an account of examples to prove that the model works extremely 

well at scale. However, getting to scale is another thing. None of the two-sided 

marketplace is built overnight. Wattpad, a community for readers and writers, spent 

three years to get to 300,000 uploads, and another three years to reach 10 million [66]. 

The crowd funding platform Indiegogo, founded in 2007, embraced its break-out year 

after four years later [66]. It is recommended in the future study to focus more on getting 

a large scale in a two-sided market business model.  
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In the end, it takes time to establish a two-sided market but at least shows positive. It 

will be interesting to research in the future study how far the two-sided market goes in 

the age of the internet.  

Additional Information: The Current Situation of Netdosis 

In August 2013, unfortunately I was told that Netdosis company was going to be sold. 

The reason is that the revenue cannot be secured with low user base. From 6th 

September, Netdosis web portal cannot be accessed.  Markus Stipp, the protagonist 

of this thesis, summarized that maybe in the beginning Netdosis should charge the 

pediatrician for inputting the information. However, Markus thinks it is a great 

experience for him. He has learned that start-up business is not only about an idea or 

a product but also a strategy. In a two-sided market business model, large user base 

is always the core competitive. If there is any chance in the future, he would still like to 

try to do his own business. The story might not end.  
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