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ABSTRACT 

The artificial intelligence market is skyrocketing, impacting numerous industries such as the 

healthcare sector, which has been particularly affected by computer vision algorithms and 

cloud-computing. This sector has also experienced a great increase in demand due to 

population ageing in developed and some emerging countries. 

The present work project comprises the development of a business plan, detailing how the 

business will operate, benefiting from artificial intelligence tools. The project consists of the 

External Environment, which is a key factor in the strategy formulation providing insights 

that support the business, Strategy Formulation that facilitates achievement of defined goals, 

and Action Plan, which is paramount for strategic planning and implementation plan. 
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1. INTRODUCTION 

1.1 Topic 

The digital technology can be perceived as a means of the knowledge distribution, both with 

the objective to promote scientific research and reduce the social inequality in the access to 

services, regardless of geographic location and social class. That digital tools have impacted 

the medical sector in several ways such as research development that has become more 

specialized, advancing the medical knowledge at an unprecedented pace. Conversely, the 

Association of American Medical Colleges (AAMC) study in 2015 suggested that “demand 

for physicians in 2025 will exceed supply by 46,100 to 90,400.”. (MDedge 2015). 

The ‘artificial intelligence’ term was coined during a conference in Dartmouth College by 

John McCarthy in 1956. The thinking machine study was the original study of artificial 

intelligence (AI) focused on developing machines able to simulate every aspect of human 

intelligence (Codementor 2018). AI could be an important tool to improve the medical 

diagnostic accuracy, proposing computational models that enable to describe human 

rationality. 

The acquisition task in the development of an AI tool is key to successful product 

development, it refers to obtaining the source database in which the algorithm will be trained. 

The development of artificial intelligence products also depend on the system ability to 

update itself by acquiring new data. 

Currently, artificial intelligence systems have started to help medical specialists to diagnose 

diseases based on probabilistic approaches. The use of these tools implies in a better quality 

of diagnostics due to a boost in the specialist confidence with an extra layer of intelligence 

and reduction of costs. The cost cut is associated with the support in the diagnostic process 

and decision-making process of the treatment plan, it can shorten the steps needed for 
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completing a diagnosis, which leads to an opportunity to attend more patients, reducing the 

shortage of doctors and decreasing the social gap in the access to health. 

1.2 Relevance 

Chest x-rays are the most common type of x-ray exams performed (Health Engine 2018). It is 

often the first step in the diagnosis of a heart or lung disease. That exam can also reveal many 

aspects of the patient’s body including the condition of their lungs, heart-related lung 

problems, the size and shape of their heart, blood vessels and fractures. 

In Brazil, diseases like pneumonia and chronic obstructive pulmonary disease (COPD), 

which can be diagnosed through a chest x-ray exam, are one of the main causes of death and 

hospitalization of elders in the country. Refer to Appendix I and II for the rank of causes of 

hospitalization and causes of death of elders in Brazil. COPD alone was responsible for over 

40 thousand deaths in 2015 and affects around 7 million people in Brazil. Diagnosing in the 

early stage of the disease to control the symptoms and develop a treatment plan is of main 

importance to improve the patient’s quality of life. (Boehringer Ingelheim 2015). Therefore, 

reducing the time between the exam and the treatment plan and increasing the accuracy of the 

diagnosis are key factors in the treatment of diseases. 

2. LITERATURE REVIEW 

2.1 Artificial Intelligence in the healthcare industry 

Artificial intelligence is one of the new frontiers for science and technology. Turing, 1950, 

McCulloch and Pitts, 1943, Hopfield, 1982 and Hebb, 1949, works on AI were intertwined 

with neuroscience and psychology in the new computational advancements in the last decade 

and the growing processing power of computers brought AI and neuroscience even closer. 

(Hassabis et al. 2017). 
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Also, according to Hassabis, it is greatly beneficial to develop AI algorithms close to 

biological intelligence. Neuroscience is an important source of ideas for new algorithms, 

independent and complementary to the mathematical and logic-based approaches. For 

instance, if a new biological computation is discovered and reveals to support a cognitive 

function, it is then considered to be incorporated into an AI tool. Secondly, the existing valid 

AI techniques were validated by neuroscience, for example, if an algorithm is to be 

incorporated in the AI system, then that is considered to be an integral component of a 

general intelligence system.  

2.2 Application of AI in the decision-making process 

Organizations are frequently researching new technologies, methods, and tools to acquire a 

competitive advantage. AI is contemplated as one of the most powerful tools ever invented 

by humans that can significantly increase organizations productivity. Practical results of its 

application have increased in importance and number as the number of studies also grow. 

Some of the specific characteristics of artificial intelligence tools include the ability to learn 

with experience, apply the recent knowledge acquire in complex situations and solve 

complex problems even without all important pieces of information, performing better and 

quicker tasks than humans.  

The growth of storage data by companies in the last decades has stimulated the need for new 

tools and techniques that allow data analysis in search for insights in a smartly and 

automatically way. Knowledge Discovery in Database (KDD) appeared as a field of research 

as the need for data science became stronger, this field uses concepts and techniques from 

artificial intelligence with the goal to find patterns, trends, probabilities, factors or other 

insight from the database. 
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2.3 Challenges and impact of artificial intelligence in medicine 

The medical artificial intelligence (MAI) began as AI algorithms that perform medical 

diagnosis and recommend therapies. Nowadays, MAIs are able to monitor, retrieve 

information, process and recognize images, speeding results of exams. There are five areas 

related to medicine in which AI can be applied, encouraging innovation in the following 

medical fields. 

First, care coordination is the field that provides personalized care and individualized 

treatment plans. Second, population management aims to identify risks and prevent 

hazardous events. Third, auto management of the patient, the patient’s health is monitored in 

real-time. Next, system projects are the field for process optimization. Lastly, support 

decision-making is the field that aims to support doctors in the best treatment plan, diagnosis, 

and drug dosage.  

It is often said that AI will take jobs from the people, but AI will not replace doctors, it will 

eliminate repetitive tasks and support medical decisions, allowing them to spend more time 

with their patient. Also, doctors will remain responsible for the final diagnostic interpretation 

and treatment plan. 

A study performed by PWC in 2017 shows that most of the interviewees would accept 

receiving care from robots from diagnostics up to small surgeries. According to the research, 

people tend to adopt this technology if the diagnostic is more accurate and faster. Refer to 

Appendix III for further information on the PWC research. 

3. METHODOLOGY 

The business plan for Diagnostico will be split in three sections, namely External 

Environment, Strategy Formulation, and Business model and Action Plan. Firstly, the 

External Environment analysis exams the industrial environment, the macro-environment, 
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and the company’s competitors, concisely the events beyond the control of the business, 

facilitating the evaluation of the external factors and the acquisition and sustain of 

competitive advantage. 

Following the external environment analysis, 3C’s model of Ohmae will be used. “In the 

development of business strategies, three key factors must be considered: the corporation 

itself, the customer, and the competition. (Ohmae 1982). The first C represents the 

Corporation that will be assessed through the PEST Analysis framework. The second C is 

Costumer that will be evaluated by carrying out market size, trend, and driver analysis. The 

last C is Competition, that will be assessed via a comprehensive study of the competitors. 

Moving on to the second part of the report, Strategy Formulation consists of the Business 

Snapshot, it describes the 4Ps of Marketing Mix, i.e. Price, Product, Promotion and Place. 

Following that, the Vision and Mission statements elucidate the purpose of the company. The 

SWOT Analysis prepare the ground for the factors that set the company apart from its rivals, 

gathering insights from both external environment analysis and industry analysis. Lastly, the 

competitive advantage presents an overview of the factors that stand out the company among 

its competitors. 

Concerning the Business Model and Action Plan, the Business Model Canvas was used to 

facilitate the development of a new business model and to structure the company by defining 

the “Why”, which consists of the purpose or belief, the “How”, represented by the elements 

that set the company apart from its rivals, the “What” that consists of the product itself, and 

the financial part that encompasses the cost structure and revenue stream. In parallel with the 

Customer Segment, Customer Relationship and the Channel of the Business Model Canvas, 

Segmentation was also included to identify brand positioning, these elements represent the 

Who of the company. The key partners, key activities and key resources with the SWOT 
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Analysis from the Strategy Formulation constitute the How, and the What is defined by 

analysing the 4Ps of Marketing Mix and the Value Proposition. Lastly, the cost structure and 

the revenue stream permit the Financial Forecast to be performed, estimating the not only 

revenues, expenses, and operating profits in the future, but also the financial needs, gross 

margin and return on investment. 

4. EXECUTIVE SUMMARY 

Diagnostico is a software as a medical device (SaMD) that provides an artificial intelligence 

solution integrated with radiologists at an affordable fee for the medical imaging industry, 

detecting a range of medical conditions and alerting relevant stakeholders. 

It will exploit the blue ocean of the medical imaging industry in Brazil, taking advantage of 

trends such as the ageing population, the growing adoption of artificial intelligence, lack of 

doctors and constantly evolving processing power of computers. 

The business target customers are hospitals, diagnostic clinics, and laboratories. 

Diagnostico’s mission statement is “to develop practical and effective solutions for 

diagnosing x-ray, tomography and MR images in Brazil enabling a rapid and accurate 

medical decision for a treatment plan.”. 

The marketing mix strategies specified refers to all target customers. Regarding place, 

Diagnostico will have two distribution channels, the company’s website in which the 

customer can purchase the product that will be distributed via Google Cloud and via third 

parties such as medical device companies. Concerning promotion, it will occur in two ways, 

content creation on social media to create awareness, and business-to-business marketing 

campaigns to promote the product via price sample products with a limited number of 

studies. The revenue stream consists of two pricing strategies, fee-per-study and subscription 
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models. The fee-per-study will be fixed at €1.8 per study and the subscription model price 

will depend on the number of studies projected in the year by the customer. 

The financial forecast for Diagnostico was performed for the three intial years of operation, it 

requires an initial investment of around €29 thousand, the break-even is projected to be 

reached on the second operating year. The projection considers that by the end of the third 

year, the number of studies will be approximately 64 thousand, resulting in an operating 

profit of around €43 thousand, a return on investment of 46.3%, and a gross margin of 37.2%. 

5. EXTERNAL ENVIRONMENT 

5.1 Macro Environment – PEST Analysis 

5.1.1 Political Analysis 

Political factors are significantly important for the healthcare industry, those factors include 

tax legislation changes, customer protection, anti-trust laws, pricing regulations, insurance 

mandates, intellectual property protection, mandatory employee benefits, bureaucracy, and 

interference in the healthcare industry. 

Brazil has undergone political instability recently, that has affected the external investment. 

That kind of investment has decreased along the past years in the country, pushing away 

foreign investment. That creates an unsafe environment for international funds to invest in the 

country. (Globo 2020) 

5.1.2 Economic Analysis 

Over the last decade, Brazil has faced an economic recession affecting all industries and 

resulting in an increase in the unemployment rate, which in November 2020 hit the peak of 

14.6% (Globo 2020). 
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Another factor is inflation that reduces consumer power, increasing the number of people that 

will seek the public healthcare system. In September 2020, the inflation rate went up by 

0.64% which was the highest growth rate for a month in 17 years. (Silva 2020). 

The interest rate in Brazil in August 2020 achieved its lowest value since 1996, the central 

bank manipulated the interest rate in order to control inflation and stimulate the economy. 

(UOL Economia 2020). 

Regarding the infrastructure of hospitals in the country, across OECD countries, the average 

rate of hospitals beds per a thousand people in 2017 was 4.7, while Brazil had 2.3 hospital 

beds per a thousand people. (OECD Health Statistics 2019) 

Brazil currently invests 1,285USD purchasing power parity (PPP), while the OECD 36 

average is 3,994 USD PPP. Along with Brazil, South Africa, Russia, Mexico, and Turkey are 

the lowest per capita spenders in the key emerging countries. (Health at a Glance 2019) 

Taking the economic factors above into account, in order to improve the public health quality 

and raise the number of patients attended, the solution will be through increasing the 

efficiency of the public health service. As the inflation rate is at its peak and the interest rate 

is low, people are investing in business solutions, as traditional investments have low returns. 

Therefore, AI-solutions are attractive to both investors and healthcare providers, as it enables 

healthcare providers to be more efficient and serve a greater number of patients. 

5.1.3 Socio-cultural Analysis 

Not only the developed countries, but also Brazil has experienced a generational change that 

is projected to greatly impact the market. The millennials became decision-makers nowadays, 

as the Boomers retire that new generation accounts for 34% of the population in Brazil. 

Millennials are generally more open-minded to innovation and adopt new technologies more 

easily than Boomers. (Veja 2020) 
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A significant social factor in Brazil is the lack of doctors and equipment in public hospitals. 

The rate of doctors per a thousand inhabitants in Brazil is 2.1, whereas the average in OECD 

is 3.3 professionals per a thousand inhabitants. That rate in Brazil drops to lower than 1.0 in 

some states in the North and Northeast of the country. (Cambricoli and Felix 2020). 

The growing elder population is another factor that has played a role in Brazil. “In 2010, 

there were 39 elderly persons for every 100 young people, while in 2040 there will be an 

estimated 153 elderly persons for every 100 young people”. (Brazilian Journal of Geriatrics 

and Gerontology 2016). That represents an increase of the elder population of about 3 times, 

considering part of this population individuals older than 60 years old. The Appendix IV 

represents the population pyramid of Brazil in 2020 and 2050, respectively. 

5.1.4 Technological Analysis 

Data protection is one important technological factor due to privacy and information safety 

issues, data from disease history is used to train AI, but there must be effective and reliable 

protection from cyber-attacks to prevent third parties accessing this data. Cyber attacks are 

currently a huge problem in many industries, but it can be especially dangerous in healthcare 

as they can literally cause deaths. 

“Cloud computing delivers an unprecedented level of computing power, at relatively low 

cost”. (Google Cloud 2020). Machine learning and artificial intelligence can highly benefit 

from this computer power to solve complex problems. The medical image analysis industry 

requires a strong computer power to deal with the amount of data needed to train a machine 

learning algorithm, such processing power is provided by Google through Google Cloud 

AutoML and machine-learning APIs. 
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5.2 Industry Overview 

5.2.1 Market Size 

The market size of the medical analysis software is value in 2020 at 2.6 billion dollars and is 

expected to grow up to 4.5 billion dollars in 2027, resulting in a growth rate of 8.15% CAGR 

in that period. (Grand view research 2020). 

The artificial intelligence (AI) in medical diagnosis market was evaluated at 3,639.02 million 

dollars in 2019 and is forecasted to achieve the value of 66,811.97 million dollars in 2027. 

The compound annual growth rate (CAGR) of this industry is projected to be 44% from 2020 

to 2027. (Businesswire 2020). 

The modality of the medical image analysis software with the highest share is tomography, 

followed by radiographic imaging, ultrasound imaging and combined modalities, as shown in 

the Appendix V. 

The main factors driving the medical imaging market are the adoption of artificial 

intelligence in the identification of diseases, which has significantly increased in the past 

decade, and the growing investment of companies and funds in medical artificial intelligence. 

The artificial intelligence  based medical image analysis software market is expected to reach 

2 billion dollars in 2023. Refer to Appendix VI for the revenue forecast of the world market 

for AI-based medical image analysis software. 

5.2.2 Market Trends 

Artificial intelligence algorithms have revolutionized the medical imaging sector. AI 

solutions enhance the results, increasing the accuracy rate of diagnosis and reducing the time 

for a treatment decision. Currently, AI technology trends include digital breast tomosynthesis 
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(DBT), which is a technology that individually analyses tissue layers, and cardiac MRI scans 

that instantly separate heart scans in different layers. 

Another trend is the adoption of artificial intelligence algorithms by universities, researchers, 

and government administrations in medical imaging analysis. The US food and drug 

administration (FDA) is elaborating regulations for artificial intelligence and machine 

learning base software as a medical device (SaMD). The FDA and manufacturers will be able 

to assess and monitor software solutions from its pre-sale development to post-sale 

performance. Those rules will enable FDA to supervise the enhancement of medical AI and 

ML products while ensuring the safety of the patient. The FDA forecasts that AI and ML 

solutions require pre- and post-commercialization review. (Food & Drug Administration 

2020). 

The FDA notes 4 main elements to evaluate the product and organizational quality of SaMD 

solutions. The first key is to set up a definition of best practices of machine learning  and 

quality systems, the second element is to determine safety measures, reviewing SaMD 

products and manage risks for the patient throughout the product life cycle. The third factor is 

for manufacturers to monitor AI/ML components in the development stages. The last 

component is to increase post-sale report transparency. 

5.2.3 Market Drivers 

The growing number of patients with respiratory diseases and illness due to air pollution and 

recently due to the Coronavirus pandemic the overall number of patients skyrocketed.  

5.2.4 Segment Analysis 

The AI in the medical imaging market can be segmented in terms of geography, application, 

AI technology, image technology and customer. Concerning the geographic segmentation, 
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the market is divided in the Asia Pacific, Middle East & Africa, Europe, North America, and  

South America. 

In regards of application, AI products in medical imaging can be applied to a number of 

medical field such as dermatology, ophthalmology, cardiology, pulmonology,  neurology, 

and oncology. The AI technology used for medical imaging analysis is generally deep 

learning, machine learning, and computer vision. 

Regarding the kind of medical imaging method, the possible procedures are X-ray, computed 

tomography , ultrasound imaging, magnetic resonance imaging, molecular imaging and 

traditional photos.. Finally, concerning the final customer, there are three main segments, 

hospitals, R&D centres and Laboratories & Diagnostic centres. 

5.3 Competition 

The competition in the market can be assessed in terms of the size of the players and quantity. 

The main players in the AI in the healthcare industry are GE Healthcare, IBM Corporation, 

Medtronic, Hitachi, Siemens Healthineers AG, Samsung, Intel, Nvidia and Zebra Medical 

Vision, these players are located in Europe, Japan, and the United States.  

Large corporations have invested in AI-medical imaging solutions by acquiring or partnering 

with start-ups or creating their own products. For example, Philips acquired Carestream 

Health that was able to identify patients with diseases such as coronary calcification, and lung 

emphysema.  

Tech companies such as Google and IBM work as a platform for other AI solutions, with 

products like Google Cloud and IBM Watson Health, both products are machine learning 

platforms that also serves as a data storage. Although those companies currently invest in AI 

solutions and offer platforms for their development, they can easily develop their own 

solutions and become key players in the market. 
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As aforementioned, the big players are not in the Brazilian market yet, the only company that 

offers the service of analysing medical exams is called “Portal Telemedicina”. Their product 

works via telemedicine, hospitals and laboratories send x-ray images to them through the 

Cloud and a medical team remotely diagnose the image and return the medical certificate and 

they also store the medical image and the results in their cloud storage. 

6. STRATEGY FORMULATION 

The strategy plan to be implemented is the outcome of the strategy formulation process that 

determines the steps for the optimal strategy or solution. (Ulwick 1999). 

6.1 Business Snapshot 

The brand’s name will be Diagnostico, which instantly reminds of medical certs and exams in 

Portuguese. 

6.2 Product 

The product has to provide a reasonable performance, or else place, promotion and price from 

the marketing mix will have no effect. (The Economic Times 2015). 

Diagnostico’s product is an AI cloud-based solution for the medical imaging market. The first 

product will be an algorithm to help doctors to diagnose thorax and heart-related problem 

with x-ray scans, this tool will be accessed to the end-customer via the Google Cloud 

Platform, which is ideally connected to the x-ray machine, therefore, as soon as the image is 

captured, it will be processed by the AI software and returned to the specialist and a copy of 

the image will be sent to their doctor. 

As a result of the process, the AI application will return a radiology report describing the 

findings of the analysis, a heat map showing the exact location where the AI identified a 

disease, which is as an uncommon pattern for health bodies. Refer to the Appendix VII for 
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findings of the study, the warmer colours represent patterns identified by the AI as diseases, 

as described in the findings in the report. Some of the possible findings are effusion, 

infiltration, atelectasis, cardiomegaly, nodule, pneumothorax, consolidation, and oedema. 

6.3 Price 

Pricing strategy reflects the positioning of the product in the market and it should be enough 

to cover the cost per item and the profit margin. (David 2011) 

Diagnostico will use the penetration pricing strategy, initially setting a low price to increase 

adoption, sales and market share. Afterwards, when it creates brand awareness and become 

established in the market, the company will gradually increase the price of its product. 

In order to define the price, a cost breakdown analysis made available by PUC Minas was 

assessed. The study does not inform the costs breakdown for a chest x-ray exam; however, it 

was assumed to be similar to the back x-ray exam as the retail prices and the material used for 

both is the same size. The cost of the procedure is €4.90 and considering that the radiologist 

will take as long as the exam to analyse the image, the total cost of the exam goes to €13.68. 

Aiming a reduction in the exam cost and turning Diagnostico’s business into a profitable 

company, a fee-per-study of €1.8 was obtained after financial analysis. Refer to Appendix 

VIII for the cost breakdown table, procedures and time spent on exams. 

6.4 Promotion 

Promotion includes activities that create interest in the company’s product or service and 

persuade the customer to buy it. The company’s marketing strategy is aligned with the 

distribution channels, so it will target both online ads and business-to-business (B2B) 

marketing campaigns. 
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Diagnostico’s online promotion will be through content creation on social media, namely 

Instagram, YouTube and Facebook, platforms to develop awareness in relation to our 

product. search engine optimization (SEO) is paramount for an online business, as our 

business will appear at the top of the search engines like Google and Bing, to achieve that 

Diagnostico will frequently create online content, as well as work with tags and words that 

are searched online. 

On the other hand, the B2B marketing campaigns will promote via price reductions to be 

more attractive to the end-customer and convert them to sales, another promotion method is 

sample products, as that is a new product in the healthcare market, sending free samples with 

a limited number of studies will allow the customer to try the product, make a purchase 

decision and give feedback. If the customer decides to buy the product, it can have long-term 

implications, becoming a loyal customer. 

6.5 Place 

Place defines the strategy used to distribute the product to the end customer at the right time 

and place. Diagnostico will have two distribution channels to the end-user. The company’s 

website in which the customer can purchase the product that will be distributed via Google 

Cloud. The second distribution channel is via third parties such as medical device companies 

that already have an established partnership with our end-customers and can cross-sell their 

products with the AI solution access. 

6.6 Vision & Mission 

A Mission Statement determines the company’s objectives and what approach will be used in 

order to reach them. A Vision Statement describes the future position in the market desired 

by the business. (Bain & Company 2018) 
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6.6.1 Vision Statement 

Our vision is to create artificial intelligence solutions to clinically diagnose cases obtaining 

information from an extensive database to develop a clinical decision support tool through 

the use of machine learning and deep learning algorithms. 

6.6.2 Mission Statement 

Our mission is to develop practical and effective solutions for diagnosing x-ray, tomography 

and MR images in Brazil enabling a rapid and accurate medical decision for a treatment plan. 

6.7 SWOT Analysis 

SWOT Analysis is a structure to establish strategic planning and assess the company position 

in the market in relation to its competitors. Some of the strengths identified in the analysis are 

incubators, partnership with universities and research centres, and high expenditure on 

medical technologies. Regarding weaknesses, some of the factors are lack of brand 

awareness, low budget in comparison to big companies and high cost of development of AI 

cloud-based solutions. A few of the opportunity factors are regulatory support for early 

innovators, large community of scientific AI experts, and growing demand for medical 

devices. Lastly, threat factors include adequate funding, strict government laws in the 

healthcare industry, and world economic recession. Refer to Appendix IX for a more in-depth 

SWOT analysis.  

6.8 Competitive Advantage 

Competitive advantage is an advantage over its rivals that enable the business to offer better 

or cheaper products and services than its competitors. Competitive advantage grows 

fundamentally out of value a firm is able to create for its buyers that exceed the firm's cost of 
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creating it. Competitive advantage can be obtained through two main ways cost leadership 

and differentiation. (Porter 1985) 

Diagnostico can take advantage of technological innovation to create a competitive advantage 

through several different manners. Partnerships are paramount for this industry, tech 

companies such as Google has partnered with AI start-ups, easing the development of 

machine learning algorithms and cloud computing. Other key partners are hospitals, 

laboratories, diagnostic centres and academic institutions that in collaboration with AI start-

ups develop new solutions and having a vast, labelled and reliable database is key for 

achieving accurate results with the machine learning tool, obtaining a competitive advantage. 

Diagnostico will make use of funding to further enhance its AI algorithm, commercialize the 

product and integrate Diagnostico’s solution with the existing customer system. That is 

critical to achieving the company’s goal and gaining a sustainable competitive advantage. 

Lastly, the company aims to start its operation within one year, being a first mover in the 

Brazilian healthcare industry. Diagnostico will gain a competitive advantage by entering first 

in the market, establishing customer loyalty and strong brand recognition. 

7. BUSINESS MODEL AND ACTION PLAN 

The business model frameworks structurally determines how a business creates, distributes, 

and captures value. (Osterwalder et al. 2010, 14-15) 

7.1 Key Partners 

Aiming to ensure the product feasibility and implementation, partnerships will be established 

with hospitals, laboratories, diagnostic centres and medical image sharing platforms to 

continuously enlarge the image database. Google Cloud is a strategic partner which provides 

a scalable, relevant, and cost-effective data infrastructure and allows to train neural networks 

on a Cloud Machine Learning Engine. The partnership with medical advisors will ensure that 
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the results generated by artificial intelligence are accurate, and the investors will facilitate the 

expansion and scalability of the business. 

7.2 Key Activities 

The key activities can be split into two groups, software-related activities, and business-

related activities. The first group consists of cloud architecture, software development, 

product development, IT maintenance, R&D, and data acquisition, aggregation, preparation, 

processing, and analysis, which are part of the data science life cycle. The second group of 

activities are sales, customer support, project management, public relations, and marketing. 

7.3 Key Resources 

The Resource-based view (RBV) defines three different areas of resources within company, 

namely physical, human, and organizational resources. (David 2011). Despite the company 

has not yet started its operations, the key resources above mentioned are essential for the 

business success. 

The company’s assets to support the business are the following: medical imaging insight 

platform, medical data, machine learning and deep learning algorithms, computer vision tools 

and copyrights are part of the organizational resources needed. The human resources 

encompass data scientists, engineers, radiologists, pathologists, artificial intelligence experts, 

effective sales force, and marketing teams. The physical resources include raising capital for 

initial investments, performance computers and strategic partnerships with research centres, 

universities, hospitals, medical imaging platforms.  

7.4 Value Propositions 

The purpose of the business is to deliver three values for its end-customer. First, an increase 

of operation efficiency, reducing time for a high-quality diagnose. The AI solution has a 
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faster detection rate than a radiologist and precise findings of about 90%. Second, it works as 

a safety net for the specialist, it boosts confidence in the diagnosis as it adds an extra layer of 

intelligence. Lastly, it is efficient in reporting, reducing context switching and time on writing 

the medical certificate. 

 For the patient, the value-added is a scalable diagnostic to both the lower and middle class, 

high accuracy of results in a fraction of the time a radiologist typically takes to analyse. 

As a result, the queue for medical exams is expected to reduce significantly, giving access to 

healthcare to people who needs the most, reducing the treatment planning time leading to a 

healthier and less risky recovery and increasing healthcare providers profitability. 

7.5 Customer Relationship 

A close relationship with the clients will be established via efficient communication based on 

customer support for inquiries, product maintenance and updates, and an automated service 

which gives information regarding image analysis. 

7.6 Channels 

The customers will be reached by the medical imaging analysis software via web, blogs, 

social media, and word-of-mouth. The selling and distribution of the product will occur 

through Google Cloud AI Initiative and the company’s website. 

7.7 Customer Segments 

The business model of the product is business-to-business (B2B), its customer segments 

consists of laboratories, hospitals and diagnostic centres. 
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7.8 Cost Structure 

The expenditure sources can be related to the software or business operation. The software-

associated costs include IT infrastructure, cloud computing systems, deep learning, machine 

learning, and software development, research & development, and cost of data acquisition 

and processing. Regarding the business operation, the expenses comprise marketing 

campaigns, advertisements, sales team, customer support centre, and administrative costs. 

7.9 Revenue Streams 

The revenue business model is based on access to the cloud-based AI solution. In order to be 

attractive to both large customers and small customers, the product will be offered through 

both subscription and fee-per-study models. Customers are expected to start with the fee-per-

study model and switch to a subscription model as usage increases. 

The subscription model targets large customers, as it is more affordable with a predictable 

payment schedule, low barrier to entry for our products, flexibility in terms of adding and 

removing users, cheaper than fee-per-study for high volumes. The fee-per-study model 

targets small customers, it charges customers based on software usage, it gives customers 

maximum flexibility, the lowest entry cost and low-risk investment. That model is harder to 

budget as the customer should predict scan volumes for their pricing, it is more cost-effective 

for low scan volumes. 

7.10 Positioning 

The number of articles in the medical field has rapidly increased, which led physicians to 

read literature reviews and summarized publishes, hampering them to keep up to date. 

Artificial intelligence algorithms that use this vast medical knowledge and use in a structured 

way can assist physicians’ decisions on the best treatment plan, increasing productivity. 
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Regarding the diagnostics system using artificial intelligence, there are two ways of 

positioning the AI solution. The more radical position is that AI replaces traditional doctors 

in medical imaging diagnosis. The second manner is that AI helps doctors to diagnose more 

quickly and precisely, working as a tool. 

The business will be positioned as a tool, keeping the responsibility of interpreting results 

with the specialist. As mentioned by Dr Eyal Zimlichman, AI needs to serve as a decision-

support tool. In the end, it is the decision of a doctor. (Zimlichman 2020). 

7.11 Financial Forecasts 

The financial forecast allows future events and expenses to be estimated, it assesses the 

necessary investment and the return on investment, leading the business to profitability. 

Diagnostico is a tech-startup in nature, thereby, it is characterized by its scalability. The 

period set for the financial forecast is 3 years. A number of assumptions were considered in 

order to develop this assessment as noted below. 

The customer penetration rate for a business product is between 10 and 40 per cent (Jensen 

2001). Moreover, assuming that it follows the Diffusion of Innovation theory (Rogers 2003), 

the market penetration rate of the first year will consist of the innovators and early adopters 

that account for 2.5% and 13.5% respectively. Summing up 16% of market penetration in the 

first year. It is assumed that the business will take two years after the first operating year to 

be adopted by the early majority, which accounts in total for 34% of the population. Thus, the 

second-year penetration rate is 35% and 50% for the third year. 

Regarding the revenue and expenses, as mentioned in the price section of the business 

snapshot, the fee-per-study was set at €1.8, which was used to calculate the revenue, the 

calculation of the expenses includes employees’ salary, fixed costs and marketing costs. 

Refer to Appendix X for further information. 
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The business will turn into a profitable company in the second year of operations, rapidly 

growing as the number of medical images performed increases. Regarding the return on 

investment (ROI), it increases as the operating profit raises. Although the company has an 

operating loss in the first year, it becomes positive from the second year onwards. Thus, 

despite the investment of approximately €29 thousand, the company scales in the second and 

third year turning into a highly profitable business, as shown by the ROI of around 46%. 

Refer to Appendix XI for further information on the financial forecast. 
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APPENDIX IX – SWOT ANALYSIS 

 

APPENDIX X – ASSUMPTIONS AND EXPENDITURE TABLES 

 

Strengths Weaknesses 

- Science research parks. 

- Incubators. 

- High expenditure on medical technologies. 

- Existing Qualified AI and medical experts. 

- Partnership with universities and research 

centres. 

- Organizational structure. 

- High cost of development of AI cloud-based 

solution 

- Lack of brand awareness 

- Low budget in comparison to multinational 

companies in the market 

- Low product differentiation. 

- Weak networking and communication with 

decision-makers in the government. 

Opportunities Threats 

- Healthcare infrastructure investments in 

advanced technologies. 

- Grant funding from multiple sources and 

initiatives. 

- Regulatory support for early innovations. 

- Large community of scientific AI experts. 

- High expenditure on medical technologies. 

- Favourable demographics trend, Brazil is 

transitioning to an ageing population. 

- Growing demand for medical devices. 

- Huge market of 210million inhabitants. 

- Considerable export potential to other South 

American countries. 

- Adequate funding. 

- Competition against big players. 

- Lack of awareness of the advantages of AI in 

medical images. 

- Strict government laws in the health industry, 

stringent legislation for applying scientific 

innovation to the industry practices. 

- Hospitals and diagnostic centres can refuse or 

be prevented from closing the partnership. 

- World economic recession and especially 

Brazil's economic stagnation. 

- High corruption levels 
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