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The Internet of Things (IOT): definition
* The computer of the 21st Century (1991)
* [moving] small packets of data to a large set of nodes, so as to integrate and automate everything from home appliances to entire factories (1994) (IEEE)
* Internet of Things (1999) (Kevin Ashton)

Machine-to-Machine (M-to-M) technology
* Called telephone recognizes caller’s telephone
* Smar card (identification), sensor (measure events), transmit (network)

From Machine-to-Machine to Internet of Things
* From a one-to-one connection into a multiple connection among devices
* wide range of application –convergence towards Internet of Things
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How Internet of Things works
* sensing level: variety of smart sensors (source of information)
* communication level: information transferred to other smart nodes
* application level: monitoring air, water, atmosphere, bridges, railway, medical

Unique addressability of Things
* Internet Protocol “IPv4” (4,3 billion unique addresses)
* Internet Protocol “IPv6” (50 billion unique addresses)

The Radio Frequency Identification (RFID)
* microchip for Identification and location of objects
* by 1990 limited applications (animal, vehicles); recent wide development
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Approach to the cost of Internet of Things 
* IOT is composed by an enormous number of services each one with economic plan
* many economic plans  = difficult to estimate global investment
* important market factor is the life duration of devices operated

Distributed Network
* optimization of resource consumption: increase urban population 
* developing countries changing consumption
* create centre in the network and connect devices on the edge (cloud)

The investors and the Internet of Things
* infrastructure providers; Companies can profit from IOT expansion
* Manufacturers: increase cost to market, risk obsolescence
* Retailers: shopping on line with IOT
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The Internet of Things applications
* monitoring environment: check air, water, atmosphere, soil conditions

* managing infrastructures: urban and rural infrastructures (bridge, railway)

* industry application: control and management of manufacturing process

* Energy management: energy consumption

* Medical and healthcare systems: remote monitoring (blood pressure, heart)

* Building and home automation: control systems used (heating, lighting)

* Transport systems: communication from and to vehicles
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IOT impact on Residential Consumers
* income: economic priorities may limit access to services
* age: new services difficult choice for old people, easy for young people
* living area: more interest in urban centres than in country side

IOT impact on Business Consumers
* main interest production chains, commercial activity
* service must have sufficient life to secure economic return
* reduction of cost drive to consistent saving
* IOT has been changing the business activity
* industry update their organization and innovation
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Internet of Things: potential market (Annex 1)
* connection to Internet = basic requirement to access IOT
* Internet users = maximum number of IOT subscribers
* estimate of connected devices (see Annex 2)
* at the year 2014, 40% of world population had an Internet connection

The estimate of IOT subscribers
* implementation of connected devices in Annex 2
* number of IOT subscribers lower than Internet users
* number of devices per subscriber = from 5 to 10
* Internet users: Y = -0,003*X2 + 0,258*X + 1,285 (X = 1,2,3…)
* IOT customers: Y = -0,001*X2 + 0,231*X + 0,904 (X = 1,2,3…)
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IOT expected revenue (Annex 2)
* data come from Research Companies 
* Cisco: $14,4 trillion in 2020
* McKinsey Global Institute:  $2,7 trillion by 2025
*GSMA & Machina Research : $2,5 trillion in 2020
* industry Research Gartner: $1,9 trillion by 2020
* VisinGain: $756,8 billion in 2014
* A bunch of things: $14,4 trillion in 2020

The profit in the Internet of Things
* final result total income minus total expenses = gross profit
* negative profit at beginning of project and at its obsolescence
* expenses include: operating, depreciation, amortization, taxes.
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The model proposed to evaluate Project
* investment, annual expenses and revenue are the variable of the Project
* difference (revenue-annual expenses) gives “Cash Flow Budget”
* Internal Rate of Return comes from Net Present Value (=0)

Table 1 and Table 2 (long period)
* investment unknown, no annual expenses. Find investment for NPV = 0
* reduced investment, no annual expenses. IRR = positive

Table 3 and Table 4 (short period)
* investment unknown, no annual expenses. Find investment for NPV = 0
* investment unknown, no annual expenses, tariff increased
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