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[bookmark: _Toc533697479][bookmark: _Toc534711978]Chapter A ICT Infrastructure
The key pillar necessary for primary development of the information society and digital economy these days is without a doubt a robust, reliable, and modern infrastructure, enabling the transfer of a huge amount of data necessary to provide services through fixed or mobile electronic networks. Telecommunications and Internet (ICT) infrastructure could be described as the basic building block of most information technologies and information society as a whole. 
The Czech Statistical Office is aware of the ICT infrastructure’s significance, and, on a regular basis, it processes main data concerning the development and status of this area. This chapter examines trends in the available services provided within fixed and mobile electronic communication networks measured mainly by number of voice (telephone) and internet/broadband (data) subscriptions and connections[footnoteRef:1]. The initial focus is on telephony; after which it shifts to the internet infrastructure. Data used in this chapter are collected by the Czech Telecommunication Office from the telecommunication or internet service providers and should be distinguished from data based on ICT users’ surveys.  [1:  A subscription (subscriber) to publicly accessible services of electronic communications (voice and data services in fixed and mobile communication networks) refers to natural (individual or household) or legal (enterprise, public organisation) person (entity), that has concluded a contract on the use of such services with a provider. Data presented here include solely services provided in the retail segment, i.e. services provided to end users.] 

[bookmark: _Toc533697480][bookmark: _Toc534711979]A.1 Telecommunication infrastructure
Telecommunication infrastructure is the key pillar according to which the information and technological development of individual states has been evaluated in the past years. In the last millennium it was the fixed-telephone telecommunication service that was mainly used; since 2000 it has been the mobile telecommunication service, which has gradually become more popular. 
Today many telecom companies offer service bundles via one single distribution method. This is also known as ‘multiplay’. For instance, a company can now use the cable to supply television, internet and telephone services. Sometimes these services are offered in a single package through different distribution methods. Many Czech households nowadays obtain these multiple telecom services from a single provider. 
[bookmark: _Toc533697481][bookmark: _Toc534711980]Fixed telephone network penetration – Voice subscriptions via PSTN or VoIP[footnoteRef:2]   [2:  Number of fixed-telephone voice subscriptions is measured as a number of active fixed traditional telephone lines/connections (PSTN) and number of voice subscriptions using VoIP technology.] 

Fixed telephone network, with its services, used to be a flagship of the entire communications sector. In the 20th century, fixed telephone line represented the basic infrastructure for the dissemination of speech and also featured the underlying technology platform for the development and spread of other technologies such as the internet. However, traditional fixed-line telephony has been declining in the Czech Republic since 2000, largely due to the rise of mobile service (fixed-mobile substitution) and to the increased use of IP telephony for fixed voice communication (VoIP technology).
· There has been a shift in the type of fixed-telephone connections used in the Czech Republic. The traditional PSTN and ISDN telephone network is losing ground, while the number of telephone connections via the internet (VoIP) was rising. In 2016, the Czech Republic had 917 thousand VoIP connections, compared to 462 thousand in 2010. The number of traditional fixed-telephone connections (PSTN lines) in 2016 was 832 thousand. Ten years before it was still 2.8 million. Packages that allow consumers to acquire multiple telecom services, such as TV, the internet and VoIP, in a single subscription have been gaining in popularity for some years.
· The number of subscribers to voice services provided by means of public switched telephone network (PSTN)[footnoteRef:3] in the Czech Republic has been decreasing. Since 2001 when their number reached its maximum, the number decreased by 3 million to the above mentioned 832 thousand in 2016. As an interesting fact can be mentioned that this number of main fixed telephone connections in 2016 is nearly equal to the number which was last recorded in 1972.  [3:  The PSTN (Public Switched Telephone Network) is a set of technical means defined by an active end point of the public switched telephone network and unambiguously determined by the telephone exchange ending. The number of fixed-voice subscriptions to PSTN lines is measured by number of active PSTN stations – formerly called main telephone stations – and are further classified as residential telephone lines and business telephone lines.] 

· In particular, the number of “residential fixed telephone stations – consumer/citizen subscriptions”, most frequently used at the turn of the millennium, is decreasing. Only in the past 15 years, has the number of subscriptions to the traditional fixed-telephone lines (PSTN) in Czech households decreased 6.5 times from the original 2.6 million in 2001, when mobile telephones started becoming popular with Czech households, to 400 thousand in 2016. In other words, whereas in 2001 a fixed telephone was owned by 75% of households, in 2016, it was only by 14% of them – along with Finland, the lowest share in all EU countries[footnoteRef:4].  [4:  Further details on the number of households using fixed telephone lines are available in Chapter B.1.] 

· In 2016, the number of “business fixed telephone stations – business subscriptions” using “traditional” fixed telephone lines (PSTN) was higher than the number of residential ones. Even in this case, however, there has been a significant decrease in recent years. For instance, in the years 1997 to 2008 their number was around 1 million. In 2016, the number decreased to 429 thousand business subscriptions. 

· The decrease in usage of PSTN lines in the Czech Republic was partially compensated by means of VoIP technology[footnoteRef:5]. In 2016, the number of subscribers to fixed-voice services by means of this IP technology was 917 thousand compared to 462 thousand in 2010. Over the last 6 years the number has nearly doubled, despite the fact that in recent years their number has not increased significantly. [5:  The VoIP (Voice over Internet Protocol) service, also called IP telephony enables voice transmission over packet-switched data networks and signal transmission by means of Internet Protocol (IP) packets. Voice services by means of the VoIP technology are an alternative to voice services provided by means of the traditional public switched telephone network (PSTN). The number of fixed-voice subscriptions to VoIP corresponds to the number of active telephone numbers used by the subscribers. ] 

· The main share in the aforementioned increase of VoIP technology for voice services in recent years, involves subscribers in the form of enterprises and other legal entities, whose number continues to grow as opposed to the number of individuals (households) using this technology for making telephone calls. In 2016, the number of enterprises that were subscribers to voice services via fixed network by means of VoIP technology already reached 619 thousand, i.e. nearly a fourfold number compared to the year 2010. As opposed to that, since 2013, when the number reached its maximum (383 thousand), the popularity of this technology in Czech households is decreasing. In 2016, this internet technology for access to voice (telephone) services was used by less than 300 thousand Czech households, i.e. the same number as in 2010.
 
· The growing preponderance of mobile-cellular subscriptions over fixed-telephone subscriptions has been one of the most prominent trends in ICTs since the beginning of the century, with mobile networks establishing themselves as the consumer norm in today’s communications markets. Whereas in 2001, a fixed telephone was represented in 75% of Czech households, at the end of 2016 the share was solely 14%. The decrease in usage of fixed telephone lines reflects the increase in mobile telephone ownership. Since 2004 the number of active SIM cards has exceeded the number of inhabitants of the Czech Republic.

· This rapid increase in mobile telephone usage in the Czech Republic – for more details see the following chapter – did not deviate from the general trend experienced by telecommunication services in developed economies. However, the significant decrease in the number of fixed lines represents a specific issue in the international comparison. In EU comparison, the Czech Republic belongs to countries with the lowest number of subscribers to voice services within the fixed telephone network per 100 inhabitants. 
· In 2016, there were in the Czech Republic only 16 subscribers of voice services per 100 inhabitants via the fixed telephone network using PSTN lines or VoIP technologies. Lower values were recorded solely in Slovakia or Finland. However, we must add that by the end of the 90s, already before the commencement of mobile GSM networks, the countries of the so called Eastern Bloc lagged behind the countries of Western Europe with respect to equipment with fixed telephone lines.
[bookmark: _Toc533697482][bookmark: _Toc534711981]Mobile telephone network penetration – Voice and M2M subscriptions[footnoteRef:6]	 [6:  Number of mobile telephone subscriptions is measured as a number of SIM cards. Both post-paid and active prepaid SIM cards that have been used during the last three months are included. ] 

A mobile telephone is a technology recording the highest increase in the number of subscribers in recent years. According to the International Telecommunication Union’s estimates, at the end of 2016, 35 years after the first mobile network started being operated in Sweden and Norway, the number of mobile telephones used world-wide – the number of active SIM cards – exceeded the number of inhabitants of our planet. Since 2005, their number has increased nearly 3.5 times, i.e. from 2.2 to 7.5 billion in 2016. Whereas in developed countries the mobile telephone market is nearly saturated for several years now, in developing countries we have been still recording a significant increase in the number of users of this technology. 
· The appearance of mobile telephones in the Czech Republic was first recorded in 1991 when Eurotel launched the first commercial NMT network. At the time, it was a relatively expensive solution with limited coverage. Its services were thus used by quite a low number of customers in the first few years. A real revolution took place five years later, when the first Global System for Mobile Communications (GSM) was launched in the Czech Republic. The later launch of the 3rd mobile operator in the year 2000 led to a decrease in prices and nothing obstructed the fast spread of mobile telephones in the Czech Republic. 
· The aforementioned information became evident even in statistical reports. For instance, in 1996 the Czech Republic recorded a year-on-year increase in the number of active SIM cards[footnoteRef:7] from 50 thousand to 200 thousand, and between 1999 and 2000 the number even increased from two million to more than four million. In addition, compared to a third in the year 2000, already in 2007 a mobile telephone was owned by 92% of Czech households.  [7:  The SIM card is a subscriber card that identifies a participant on a public mobile telephone network. SIM cards include both prepaid cards, when the customer does not enter into a contract with the provider, only prepares a certain amount from which the provider subtracts the payments for the services provided, as well as the tariff (post-paid) cards where the customers have a contract with the operator under which they pay for monthly billing services.] 


· When mobile networks were at their beginnings, and when active SIM cards appeared practically solely in mobile telephones, and only a minimum people had several mobile telephones, the number of active SIM cards truly corresponded to the number of customers or mobile telephone users. Nevertheless, this assumption no longer applies. Despite the fact that at the end of 2016 the number of active SIM cards reached 135 pieces per 100 inhabitants, mobile telephones were used by 98% of inhabitants of the Czech Republic over the age of 16.
· The primary phase of mobile telephones spreading within GSM networks in the Czech Republic was connected mainly with pre-paid SIM cards. These cards are topped up with credit that the customer uses up in compliance with the operator’s tariff of offered services. The alternative is post-paid cards, acquired by customers by concluding a contract with the operator where the services are paid for at the end of an agreed period (typically a month). As late as in 2002, the number of active pre-paid cards was nearly twice as high as that of the tariff ones. Nevertheless, since 2008 they have been decreasing. As opposed to that, the number of mobile telephone users using post-paid tariffs, and the spreading of so called unlimited (flat) tariffs has been increasing. 
· For the first time, in 2009 more than a half (54%) of all active SIM cards operated based on a monthly tariff. More and more customers now prefer concluding contracts, and these currently clearly prevail over pre-paid cards – at the end of 2016 their number increased to precisely two thirds.
· In 2016, two thirds (9.2 million) of the aforementioned 14.3 million actively used SIM cards were used by individuals and the remaining third (5.1 million) was used by legal entities and self-employed individuals
 – mainly enterprises.
· Mobile operator services are more frequently used for routine data communication between devices without a person’s direct interference, for which M2M SIM cards[footnoteRef:8] are used. In 2016, the Czech Republic recorded 838 thousand cards of this type compared to 179 thousand in 2010. In connection with the development of Internet of Things (loT)[footnoteRef:9], an increasing number of SIM cards used for M2M services is expected.  [8:  M2M (Machine-to-machine) – SIM cards designed exclusively for wireless communication between machines, devices and IS without human intervention.]  [9:  The Internet of Things (IoT) covers devices (vehicles, home appliances and other devices) equipped with electronic, software, sensors, moving parts and network connectivity that allow them to connect and exchange data and be manageable even remotely, especially through wireless data and internet technologies, e.g. through a mobile phone. ] 

· According to the OECD data, the highest number of M2M SIM cards per 100 inhabitants in EU countries in 2017 was recorded in Scandinavian states, as well as in the Netherlands, France, and Estonia. Data on machine-to-machine (M2M) communications, such as for Internet-connected vehicles, show that Sweden remains the leader in the number of M2M SIM cards in use per 100 people, with the caveat that data is not yet fully comparable for all countries. Sweden counts 114 M2M SIM cards per 100 inhabitants in 2017 – a much higher level than most EU countries that provided this data. Overall, M2M/embedded mobile cellular subscriptions grew in all countries in the last year where the data was available.
[bookmark: _Toc533697483][bookmark: _Toc534711982]Telephone traffic in fixed and mobile telephone networks
Another interesting point of view for the analysis of the telecommunication infrastructure is the development in these networks, which may be characterised by the number of realised calls and called minutes. The development in voice services provided within fixed networks in the Czech Republic is still being influenced by the development of mobile voice services, in particular. Further convergence is also a characteristic issue. In particular, this is evident by the offer of various forms of so called communication packages where within the scope of one package a user can operate a mobile telephone line as well as a fixed line together with fixed connection to the internet and the internet TV.
· The decrease in the number of traditional fixed-telephone voice subscribers using PSTN lines was in the Czech Republic characterized also by the decrease in called minutes[footnoteRef:10] from these networks. Even in 2005 the number of called minutes from the PSTN stations reached 7.2 billion, i.e. approximately the equivalent to the called minutes from mobile telephones, ten years later it was only 1 billion minutes. Further 590 million called minutes within fixed network were conducted by using VoIP which have also been on the decrease in this respect since 2014.  [10:  The telephone traffic originated in fixed or mobile telephone networks is measured by means of the number of actually called minutes (real minutes of calling) during the reference year, not the invoiced ones.] 

· Whereas in 2006 there were on the average called 1 959 minutes from one traditional fixed telephone line (PSTN) in the Czech Republic, ten years later it was approximately 40% less, i.e. 1 215 minutes. With respect to calls realised via VoIP technology, the average of 644 minutes was called by one user of this technology, which is 300 minutes less than five years ago.
· On the other hand, the voice operation within the mobile network has been very popular. In recent years, the number of calls has increased, as well as the number of called minutes, whose increase is even more significant with respect to the number of calls. In 2016, a total of 20.9 billion minutes were called from the public mobile telephone network, i.e. twice more than ten years ago.
 
· In 2016, 55% (11.6 billion minutes) of called minutes from mobile telephones was due to calls made by individuals (citizens) as mobile-telephone subscribers compare to 9.4 billion called minutes (45%) by enterprises. 
· Outgoing calls from mobile phones within the national network in 2016 were most frequently made to their own mobile network (11.5 billion minutes; 56%), fewer calls were made to another operator’s mobile networks (8.1 billion minutes; 40%). Compared to this, the total length of outgoing calls from mobile telephones to fixed lines is at its minimum (826 billion minutes; 4%).
· A factor contributing to the increasingly common usage of mobile operator services is price lowering. In the past ten years, the average retail price per called minute decreased five times, i.e. from 4.84 CZK in 2016 to 0.98 CZK in 2016. However, when reading the results, it is necessary to consider that end customers also include enterprises with individual (usually more advantageous) tariffs. 
 
· The downward trend of the average price per minute involves the decreasing average price for individual (resident) subscriptions as well as the decreasing average price for business subscriptions. According to the 2017 Annual Report of the Czech Telecommunication Office, the average aggregated consumer price in the mid-2017 concerning three mobile operators was 63.5% higher than the price for businesses –1.21 CZK per minute for individuals/non-entrepreneurs compared to 0.74 CZK per minute for entrepreneurs. 
[bookmark: _Toc533697484][bookmark: _Toc534711983]A.2 Internet infrastructure
Internet, as well as electricity, water or transport routes, is regarded as one of the basic infrastructure necessary for the full operation of the society in 21st century. The internet has become a critical infrastructure, supporting businesses, consumers/users and the public sector, and continues to experience remarkable growth. Therefore, it makes sense to statistically monitor its spreading within the society, despite the fact that, due to the dynamic development of this technology, it may not always be easy.
Broadband and the services provided over them support existing economic and social activities and hold potential for tremendous innovation. Access to broadband measured by number of broadband subscriptions[footnoteRef:11], as a result, has become a more fundamental indicator of ICT performance and potential than access to voice telephony and other basic services. Broadband diffusion remains uneven across EU economies but continues to increase everywhere. Progress has been particularly swift in mobile broadband take-up.  [11:  Broadband subscriptions data are typically supplied to the EC, OECD and ITU by communications regulators that collect them directly from network operators according to common definitions. It is not currently possible for majority of countries – the Czech Republic being exception – to delineate business and consumer subscriptions and so both are counted; the data are presented in relation to the population of individuals.] 

[bookmark: _Toc533697485][bookmark: _Toc534711984]Fixed broadband penetration – Subscriptions by technology and speed
The gradual development of internet contents requires a gradually faster connection that is reflected by the offer of individual technologies. According to ITU, the number of worldwide fixed broadband subscriptions doubled within just eight years – from 526 million in 2010 to 1 075 million in 2018. On a global scale, the dominant position of wireless connection used for internet access in the Czech Republic, from a fixed place, may be deemed as unique. 
· For the first time in 2016, the total number of fixed broadband subscriptions (connections)[footnoteRef:12] exceeded in the Czech Republic three million. At the end of 2016, there were 3.1 million subscribers to the fixed broadband internet access – including ones realised by means of fixed wireless connections and Wi-Fi technology[footnoteRef:13], i.e. 2 million more than ten years ago and approximately a half a million more than five years ago. Despite this significant increase, it must be emphasized that in the past 3 years, the approximate number of fixed broadband subscribers has not changed much in the Czech Republic.  [12:  The number of fixed internet access subscriptions is measured based on the number of so-called access points (active connections) that provide a service for one of the below technologies employed for the internet access. In majority of cases the number corresponds to the number of agreements concluded for the services providing in the retail segment. Fixed broadband refers to the number of subscriptions to services with 256 kbps advertised speed or greater, provided using DSL, cable, fibre-to-the-home (FTTH), fibre-to-the-building (FTTB), satellite, terrestrial fixed wireless, or other fixed-wired technologies.]  [13:  Fixed wireless access (FWA) is the terrestrial internet connection by means of a radio system including non-licensed frequency (Wi-Fi). It is characteristic by placing of the end point device on a fixed location (house, apartment) – the so-called WLL (Wireless Local Loop).] 

 
· At the end of 2016, there were in EU countries 170 million fixed high-speed internet connections (subscriptions) in total, i.e. approximately twice as many as ten years ago. Therefore, compared to 18 fixed broadband subscribers ten years ago, in 2016 there were 33 high-speed fixed internet subscribers per 100 EU inhabitants.  
· Broadband fixed penetration indicator comprises the number of subscriptions to fixed wired or wireless broadband services, divided by the number of residents in each country. This fixed broadband penetration rate reached over 40% in France, Denmark and the Netherlands in 2016. The Czech Republic had 29 fixed broadband connections per 100 inhabitants compare to above mentioned number 33 for EU average.  The Netherlands and Denmark have been the two countries with the highest number of broadband connections for some time. Take-up for fixed broadband has increased at a slower pace than for mobile, and in some countries this latter has been substituting fixed broadband rather than complementing it. The general trend, however, indicates significant improvement in available technologies.

· On a long-term basis, the most popular fixed internet subscription in the Czech Republic is by means of above described fixed terrestrial wireless access using Wi-Fi technology. The share of this technology, with respect to the total number of subscribers (connectors/connections), to “fixed” internet is around one third[footnoteRef:14]. In 2016, this technology connected 1.07 million subscribers to the internet, with the majority being individual/consumer subscriptions (85% precisely) compare to 15% of business subscriptions. At the end of 2016, however, only a quarter of internet connections, by means of Wi-Fi networks, offered the maximum (advertised) speed of 30 Mb/s and higher.  [14:  Thanks to this technology, which is used as an alternative to other (traditional) means of internet connections (xDSL, connection via cable TV mains, etc.), the Czech Republic keeps a specific position among the EU countries on the market of fixed internet infrastructure. A significant factor in the use of high-speed services via Wi-Fi networks is, above all, a lower price while maintaining sufficient user quality of these services as well as their availability practically throughout the whole territory of the Czech Republic.] 

· The share of xDSL technology in fixed high-speed internet has been gradually decreasing. In spite of this, it is the second most common means of fixed internet connection used in the Czech Republic, with its 904 thousand subscribers at the end of 2016, 72% of whom were individuals[footnoteRef:15]. [15:  In the past, this situation was primarily caused by the price, offered quality, and generally worse availability of ADSL technology in the Czech Republic as opposed to the majority of EU countries where ADSL technology most frequently belonged among the first affordable quality technology used for high-speed internet access. ] 

· Internet connection via telephone cables by means of xDSL technology represents the most popular means of fixed internet connection in half of EU countries. It is represented significantly in Greece, France, Italy, and Germany. In the Czech Republic, the share of this technology in fixed internet, decreased from 44% in 2006 – at that time it was the most frequent means of internet access – to 30% in 2016. 
· Up until the year 2014, the majority of these connections in our country was realised via ADSL lines; since 2015, the more modern VDSL lines prevail. In 2016, there were 54 thousand active VDSL connections in the Czech Republic as opposed to 350 thousand realised by means of ADSL.
 
· Internet access via cable (CATV) has recorded a slight increase in the Czech Republic. At the end of 2016 this means of internet access was used by 563 thousand subscribers; 95% of which were individuals. Out of EU countries, this technology is the most frequently used one in Belgium, the Netherlands, and Hungary where it represents nearly a 50% share of retail market of fixed internet access. Furthermore, Belgium and the Netherlands came close to 20 subscribers per 100 inhabitants in 2016.
· Within the individual technologies of fixed internet access, since 2009 the connection via fibre broadband (FTTH/B)[footnoteRef:16] has recorded the greatest increase (fivefold) on the Czech market. At the end of 2016, this means of connection was used by 523 thousand subscribers, 91% of whom were individuals. However, the development of FTTx access in the Czech Republic is still being realised mainly by local providers. In international comparison, optical networks are the most commonly used means of connection in the following EU countries – calculated by the number of subscribers per 100 inhabitants – Sweden, Latvia, and Lithuania. [16:  Fibre broadband refers to subscriptions using FTTH or FTTB where fibre reaches the subscriber’s premises or terminates no more than 2 metres from an external wall. Excludes fibre‐to‐the‐node/cabinet.] 

· Deploying fibre closer to the home has been an on-going process in most EU countries for many years. More recently, network operators have started to evaluate whether to bring fibre directly to a premise or to a nearby point and use existing or upgraded DSL and cable infrastructure. However, the majority of fixed broadband connections are in EU countries currently provided still mainly over DSL and cable modem technologies.
· Adequate network access speed[footnoteRef:17] is essential to fully exploit existing services over the internet and to foster the diffusion of new ones. Czech broadband network is becoming increasingly faster. At the end of 2016, over 44% of subscribers in the Czech Republic accessed the internet via fixed network, by means of technology with advertised speed over 30 Mb/s, which is a significant increase compared to 21% in 2012. In the year 2016, 680 thousand citizens and enterprises (subscribers) could use the internet access within the fixed network, enabling the speed of 100 Mbit data per second, compared to 40 thousand in 2012.  [17:  Internet speed is measured by the amount of data that can pass through the connection in a given amount of time. The most fundamental unit of digital data is the “bit” – which comprises a 0 or 1 in binary code. 1 000 bits is a kilobit, 1 000 kilobits is a megabit, and 1 000 megabits is a gigabit. Network speed is expressed in terms of how many of these are flowing through the connection each second to give – kilobits per second (Kbps), megabits per second (Mbps), and gigabits per second (Gbps). These data focus on download speed (i.e. the speed of data flowing from the internet to the user’s device); nevertheless, the speed at which data moves in the opposite direction (upload speed) is also an important aspect of overall connection quality (as well as reliability). Measurement of broadband performance is affected by the potential gap between advertised and “actual” speeds delivered to customers.] 
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· Distribution of fixed broadband subscriptions across speed tiers varies significantly across countries, due to a variety of factors (e.g. level of competition, population density in the market addressed, availability of back-haul, type of technology most widespread, etc.).
· When comparing the number of subscribers to fixed high-speed internet with advertised speed of at least 100 Mb/s per 100 inhabitants in EU countries between the years 2013 and 2016, a great increase in values is evident – whereas in 2013 the EU average amounted to 1.6 subscribers per 100 inhabitants, in 2016 the number was already 5.9 subscribers (i.e. a fourfold increase). Since 2015, the Czech Republic has recorded a significant increase in values; by the end of 2016 it exceeded the EU average with its 6 subscribers per 100 inhabitants. The best values have been recorded in Sweden, where there are 22.1 fixed broadband subscribers per 100 inhabitants with advertised speed of at least 100 Mb/s. 

[bookmark: _Toc533697486][bookmark: _Toc534711985]Mobile broadband penetration – Subscriptions by type of mobile connection
The function of the mobile phone has changed significantly. Up until a few years ago, the telephone was primarily used as a device for making telephone calls and sending/receiving text messages. Since the appearance of the smartphone many people use the telephone primarily for accessing the internet. As a result, mobile connections are now processing far more data traffic. 
According to ITU, at the end of 2017, there were, throughout the world, approximately four times more active mobile broadband subscriptions than fixed broadband subscriptions. Growth in mobile broadband subscriptions has far outstripped fixed broadband growth since 2010, with worldwide subscriptions increasing from 825 million in 2010 to 4.6 million in 2017 and representing 82% of all broadband access paths in the world, making mobile broadband the most dynamic broadband market.
Mobile operators in the Czech Republic offered three basic types of internet access services i) “Internet on a Mobile Telephone” (used in mobile phones and smart phones), ii) “Mobile Internet”, which is intended for portable devices (tablets, notebooks) with the use of a separate data SIM card, iii) and also services of high-speed internet access at a fixed location which are provided via SIM cards in mobile networks.
· The most frequent means of high-speed internet connection, in the Czech Republic, is nowadays via mobile networks – mobile broadband. At the end of 2016, there were recorded 8.5 million SIM or data cards serving for high-speed mobile internet access – in 2012 it was 4.6 million. As opposed to this, in 2016 the aforementioned 3 million subscriptions were used for fixed broadband connection.
· Up until the year 2011, the access to mobile internet in the Czech Republic was mainly realised as temporary “ad-hoc” access within the standard voice and data services. Since 2012, the prevailing access provided within monthly tariffs has been the permanent access. In 2016 this option was used by 6.6 million subscribers as opposed to 1.9 million those using the ad-hoc access.
 
· Mobile broadband is often combined with a mobile telephony subscription. Such “standard” mobile subscriptions (data and voice) are very well suited for smartphones. In 2016 it was used by 7.5 million subscribers in the Czech Republic of which 6.6 million were using permanent access. The number of subscribers (SIM cards) using internet in their mobile phones is growing gradually in the Czech Republic. This growth – by 250 per cent since 2010 – is attributable mainly to the expansion of LTE networks in the recent period as well as to the emergence of more attractive mobile data plans which took place (in particular within offers of network operators) recently.
· In addition, there are dedicated mobile data connections: mobile broadband (data only) subscriptions that do not comprise mobile telephony. These connections are well suited for Mobile Internet, for example on a laptop or tablet. In 2016, 11 percent (976 thousand) of the mobile broadband connections in the Czech Republic were a dedicated mobile data subscription using a stand-alone service and USB data cards/keys/modems integrated usually into portable computers or tablets. 
· [bookmark: _Toc528845436]A growing trend can be observed in the number of dedicated data subscribers using the services of Mobile Internet. In comparison with the service of Internet on a Mobile Phone, however, a year-on-year growth is slower – from 542 thousand subscriptions in 2010 to above mentioned 976 thousand in 2016 (by 180 per cent).
· In most EU countries, mobile connectivity is undergoing major advancements through the deployment of Long Term Evolution (LTE) networks. Mobile broadband providers are advertising download speeds at levels increasingly closer to those of some fixed broadband offers. As a consequence, mobile connections are now processing far more data traffic. 
· In the Czech Republic in 2016, the average mobile data traffic per one active SIM card was 983 megabytes compare to 203 megabytes five years ago. However, the volume of mobile data is still only a fraction of the volume that is routed exclusively across fixed connections. The mobile internet figures do not include data traffic routed via Wi-Fi. After all, Wi-Fi does not make use of the network for mobile data traffic.
· Relative to population, mobile broadband take-up appears to be much higher than for fixed broadband. In 2016, there were 80.6 mobile broadband connections (subscriptions) per 100 inhabitants in the Czech Republic, whereas the EU average in the same year was 86.8 subscriptions. In Finland this number was 146. This is the highest number among EU countries. Estonia, Denmark and Sweden also have a high mobile broadband penetration rates.
· In all countries, a majority of subscriptions are packages including both calls and data but data-only subscriptions have considerable market share in Finland and Estonia. Even if data for mobile broadband subscriptions have improved greatly in recent years, especially with regard to measurement of data only and data and voice mobile data subscriptions, the international comparability of mobile communications statistics is still limited by the fact that not all countries are able to comply fully with the same definitions.

· SIM cards for machine-to-machine (M2M) usage account for a growing segment of mobile data subscriptions. These are dedicated exclusively to communication between equipment at a distance and are not intended for interpersonal communications. Some of the functionality of M2M communications is built into navigation services for automobiles, access to the internet and emergency communications, among others. These devices connect millions of sensors and actuators, providing ever-greater amounts of “big data” to facilitate the monitoring of machines, environments and people’s health. However, there is not yet an official methodology to define the limits of M2M SIM cards. National telecom regulators in some EU countries have begun to release M2M SIM cards figures along with mobile and wireless broadband subscriptions. However, M2M use may still be mixed in with other subscriptions.
Figure A3 Voice-fixed subscriptions using 
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 individuals (residential stations)	1992	1994	1996	1998	2000	2002	2004	2006	2008	2010	2012	2014	2016	1.2643500000000001	1.436564	1.85615	2.5841620000000001	2.6627900000000002	2.516035	2.2980879999999999	1.827963	1.27335	0.98899999999999999	0.76300000000000001	0.58896999999999999	0.40278700000000001	 enterprises (business stations)	1992	1994	1996	1998	2000	2002	2004	2006	2008	2010	2012	2014	2016	0.54999900000000002	0.65922700000000001	0.871417	1.044788	1.0900000000000001	1.1272869999999999	1.099623	0.99135200000000001	0.96868100000000001	0.88200000000000001	0.71499999999999997	0.482541	0.429419	


Figure A4 Voice fixed subcsriptions using VoIP stations in the Czech Republic (thous.)
 individuals (residential stations)	
2008	2010	2012	2014	2016	224	300.26100000000002	269	343.83	298.66500000000002	 enterprises (business stations)	
2008	2010	2012	2014	2016	85	162.22800000000001	356	509.42500000000001	618.58000000000004	


 2016	
France	Malta	Germany	United Kingdom	Luxembourg	Greece	Portugal	EU28	Austria	Spain	Netherlands	Ireland	Belgium	Cyprus	Slovenia	Sweden	Croatia	Italy	Hungary	Estonia	Denmark	Poland	Bulgaria	Romania	Latvia	Lithuania	Czech Republic	Slovakia	Finland	59.719006503915203	54.219052531986698	53.739504863291799	52.197662077104702	50.915478487301087	46.097064266285997	45.135343990254299	41.729133307519298	41.531234930199503	41.318365588482799	40.283120472783487	39.722785113864603	38.950919073287999	38.023128928952701	35.116445792360103	34.104946889617892	33.867693594351493	33.110321816298487	31.545460465327	29.0304209614321	27.395460636138701	24.451250616710499	20.958412223934879	19.102503943203001	18.1721048453667	17.765571994655001	15.5588636679999	15.080225516564701	8.3484599346034294	 2006	
France	Malta	Germany	United Kingdom	Luxembourg	Greece	Portugal	EU28	Austria	Spain	Netherlands	Ireland	Belgium	Cyprus	Slovenia	Sweden	Croatia	Italy	Hungary	Estonia	Denmark	Poland	Bulgaria	Romania	Latvia	Lithuania	Czech Republic	Slovakia	Finland	55.178055015682013	50.016563286156	64.962746372708125	55.836363517292703	53.280824694503998	55.828520099590001	40.257182964573097	48.124372462116298	43.552360024466587	45.108386633718503	45.493924484848399	51.504790227595002	44.653571194810297	38.950066487712448	51.221332021925001	61.025270754945403	41.818151505469388	45.516462389361394	33.346882316463287	34.264493025590397	56.949528600202498	30.045462705911401	31.4767228853452	19.025253508783781	29.91682287691718	24.464380380626402	28.103254667244599	21.62876320358928	36.257903416158896	


Figure A6 Mobile telephone subscriptions in the Czech Republic – active SIM cards
 thousands	
1996	1998	2000	2002	2004	2006	2010	2012	2014	2016	200.4	960.5	4338	8581.4	10584	12326	12992.87956041978	13506	13518.262000000001	14299.317999999999	 per 100 inhabitants	
1996	1998	2000	2002	2004	2006	2010	2012	2014	2016	1.943906652904108	9.3346489632611327	42.253743371918851	84.104417907633305	103.5557972901138	119.8189320717253	123.35671965133371	128.43133758870309	128.27774944191529	135.1693099986577	



Figure A7 SIM cards used in the Czech Republic  in M2M network
 thousands	
2009	2010	2011	2012	2013	2014	2015	2016	106.499	178.596	322.83699999999902	533.20000000000005	613.91300000000001	688.21400000000006	744.05599999999936	837.85599999999874	 per 100 inhabitants	
2009	2010	2011	2012	2013	2014	2015	2016	1.0136184968743609	1.6956223291688699	3.0730445021605459	5.0703086926030299	5.8398832847130704	6.5306134068431509	7.0500954012675763	7.9201271975513334	



Figure A8 Total fixed telephone traffic in the Czech Republic (billion called minutes)
 from PSTN lines	
2004	2006	2008	2010	2012	2014	2016	8.18	5.4451804499999898	3.17	2.274	1.7390000000000001	1.3696410800000001	1.0111733274000001	 from VoIP	
2004	2006	2008	2010	2012	2014	2016	0.35899999999999999	0.48899999999999999	0.53300000000000003	0.69157465833999998	0.59028397960000001	

Figure A9 Mobile telephone traffic 
in the Czech Republic
 billion called minutes	
2004	2006	2008	2010	2012	2014	2016	6.722251	9.5982709999999987	12.6982	14.861039	16.112912000000001	20.731107999999999	20.97891447632	 minutes per one subscription (SIM card)	
2004	2006	2008	2010	2012	2014	2016	634.31546116933418	897.87428745438081	1184.8830665686601	1392.3312256330171	1499.5151961106119	1905.642350643853	1933.0165283079821	



Figure A10 Telephone traffic from mobile network in the Czech Republic (billion called minutes)
 to the same mobile carrier	2009	2010	2011	2012	2013	2014	2015	2016	8.509639	9.3890100000000007	9.9192310000000035	10.391928999999999	11.254811999999999	12.082265	11.659977	11.543514999999999	 to the different mobile carrier	2009	2010	2011	2012	2013	2014	2015	2016	4.274076	4.5011429999999999	4.5116570000000014	4.7753690000000004	5.704599	7.2725990000000014	7.6939419999999936	8.1414260000000009	 to fixed-telephoned network	2009	2010	2011	2012	2013	2014	2015	2016	0.75226599999999999	0.77874200000000005	0.77846599999999999	0.70779599999999998	0.75649900000000003	0.84187400000000001	0.82203700000000002	0.82619500000000001	


Average price per called minute	
2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	4.84	4.43	3.81	3.17	2.99	2.4500000000000002	2.19	1.6	1.24	1.1000000000000001	0.98	

Figure A12 Fixed broadband internet subscriptions in the Czech Republic
 thousands	
2006	2008	2010	2012	2014	2016	1108.275182069307	1759.5840000000001	2214.7359999999999	2644.8090000000002	2943.422	3057.7840000000001	 per 100 inhabitants	
2006	2008	2010	2012	2014	2016	10.77335297396896	16.809906279812392	21.027099234104611	25.150033876546729	27.930776146950041	28.904773878372069	



Figure A13 Fixed broadband internet subscriptions in the Czech Republic by technology (thous.)
 Fixed wireless access (Wi-Fi)	2006	2008	2010	2012	2014	2016	350	609.9	729.89800000000002	941.17	1059.8889999999999	1067.6030000000001	 xDSL line	2006	2008	2010	2012	2014	2016	493	697.17200000000003	809.11099999999999	915.70699999999999	952.51	904.35499999999888	 Cable (CATV)	2006	2008	2010	2012	2014	2016	229.78	382.512	480.35199999999992	516.12800000000004	527.05899999999997	563.274	 Fibre (FTTx)	2006	2008	2010	2012	2014	2016	35.495182069307567	70	195.375	271.80399999999992	403.964	522.55199999999888	


Figure A14 Fixed broadband subscriptions per 100 inhabitants in EU countries
 2016	
Netherlands	Denmark	France	Malta	Germany	United Kingdom	Belgium	Sweden	Luxembourg	Greece	EU28	Cyprus	Portugal	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Austria	Hungary	Latvia	Italy	Slovakia	Croatia	Bulgaria	Romania	Poland	44.341099999999997	43.103200000000001	41.743699999999997	39.431800000000003	38.877800000000001	38.495200000000011	37.777500000000003	37.351499999999987	35.246400000000001	33.492600000000003	33.197200000000002	32.827599999999997	32.724800000000002	31.496099999999981	31.202200000000001	30.3658	30.020700000000001	29.710799999999999	29.436699999999981	29.123999999999999	29.101400000000009	28.630600000000001	26.011700000000001	25.659600000000001	25.1356	24.907599999999999	23.73	21.715299999999999	18.428100000000001	 2006	
Netherlands	Denmark	France	Malta	Germany	United Kingdom	Belgium	Sweden	Luxembourg	Greece	EU28	Cyprus	Portugal	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Austria	Hungary	Latvia	Italy	Slovakia	Croatia	Bulgaria	Romania	Poland	31.784800000000001	31.8871	20.379899999999999	12.485900000000001	18.073	21.686699999999981	22.8247	25.949400000000001	21.494	4.3863500000000002	18.125399999999999	8.8744800000000001	13.9155	18.36	27.139600000000009	13.959300000000001	15.203200000000001	10.565200000000001	12.290900000000001	10.6088	17.427600000000002	9.8821400000000033	10.526899999999999	14.419600000000001	5.1887999999999996	7.4861000000000004	4.4771099999999997	5.0275999999999899	5.2269699999999997	
 xDSL	
Netherlands	Denmark	France	Germany	United Kingdom	Belgium	Sweden	EU28	Portugal	Greece	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Hungary	Austria	Latvia	Italy	Croatia	Slovakia	Bulgaria	Romania	Poland	16.388684978745829	18.36745234047693	33.536416252669753	29.298780565220319	20.625225894089141	18.193317902140791	9.7470371891001477	20.122948585829558	8.8271203736887198	32.211923121080673	10.537532325238001	13.63587135471219	11.5123904282383	13.6407133784084	5.4085809021166966	19.764739388558539	8.5731839014934277	8.0588265630816966	18.75085297671513	6.5899529568187249	23.94889087718709	19.423178936050789	8.9484476925795402	2.6839817855837782	4.510538255906793	6.5293695834677381	 Cable modem (CATV)	
Netherlands	Denmark	France	Germany	United Kingdom	Belgium	Sweden	EU28	Portugal	Greece	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Hungary	Austria	Latvia	Italy	Croatia	Slovakia	Bulgaria	Romania	Poland	19.673486062848021	12.88168323158615	5.3213276928907902	8.7896341695661064	7.4843209095853016	19.23921538451922	6.8729832977434446	6.7747216192509816	10.781799229764051	7.1320485019528483	7.48119434532917	8.7887735566654577	5.7656564390767686	1.0282475812765699	7.7590551827540803	5.3084234611670382	14.128578885402771	9.4064177365438599	0.90001167198672405	3.4069777239266941	3.037038560909942	3.9551319821625039	3.9873328471722971	7.0980140700667311	 Fibre (FTTH/B)	
Netherlands	Denmark	France	Germany	United Kingdom	Belgium	Sweden	EU28	Portugal	Greece	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Hungary	Austria	Latvia	Italy	Croatia	Slovakia	Bulgaria	Romania	Poland	6.2222844908528883	11.04664496916071	3.376045589130761	0.70317073356528903	10.15050425017572	0.11227834535191999	20.630080732638969	5.2361245896025714	10.502691622056981	5.42216916094794E-2	10.830370103974101	9.8453026385701818	8.5597682617998672	10.664695819259251	18.751007908882631	0.361296533827838	4.9246499864715183	5.3622980820505433	0.46946001882201799	16.528801895936631	0.77856719285152198	0.95156606574711	7.0213206010486724	11.954970445183021	11.279879854887859	1.455619589681044	 Wireless (FWA, Wi-Fi)	
Netherlands	Denmark	France	Germany	United Kingdom	Belgium	Sweden	EU28	Portugal	Greece	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Hungary	Austria	Latvia	Italy	Croatia	Slovakia	Bulgaria	Romania	Poland	0.31529078918112602	2.42935722186619E-2	2.8737512991237699E-2	1.88407166198628E-3	7.8881565124101702E-2	0.82249410325939398	2.3984472253003308	8.3871943815454503E-3	1.89941864097613	5.4514411066280098E-2	1.62037738791122	0.34192079430432398	3.9413406486170901	0.98599726877127303	10.06133571301412	1.3328848005096949	0.22942548998024301	0.60044759531699599	1.4350359914560229	0.91971428334083005	5.5137027944141899	0.92156005459725499	0.94270511454522699	2.1621393240602012	 Other (e.g. satellite)	Netherlands	Denmark	France	Germany	United Kingdom	Belgium	Sweden	EU28	Portugal	Greece	Estonia	Finland	Slovenia	Spain	Lithuania	Ireland	Czech Republic	Hungary	Austria	Latvia	Italy	Croatia	Slovakia	Bulgaria	Romania	Poland	1.2	0.45727581335009398	0.56705205089748001	7.9350864030805102E-2	0	4.94172627977989E-2	7.6411433638901197E-2	0.352813637392007	3.63973752623383E-2	4.9509483252257097E-2	0.81872768472816304	9.81259399193041E-2	0.60236483462328105	3.6006198037196201E-2	0.36489310234439998	0.111953294042121	6.4508851095005898E-2	0	5.7391200344990003E-3	1.7266928186832999	2.51136052001266E-2	7.2509087370483505E-2	2.9223664445472201E-2	4.2884842923516446	1.774090036936341	1.429895190010781	


Figure A16 Fixed broadband internet in the Czech Republic by speed (thous. of subscriptions)
 	<	 10 
Mbit/s 	2012	2013	2014	2015	2016	1445.208271488	1284.21224841	1229.1789140440001	856.09159199999999	675.79499999999996	10–30 
Mbit/s	2012	2013	2014	2015	2016	633.6116025120001	856.85730811199778	961.26864360399998	1096.4699023200001	1076.4659999999999	30–100 
Mbit/s	2012	2013	2014	2015	2016	531.31303520100005	562.03068831780001	603.71527878519987	674.77145208000002	677.00600000000009	 ≥ 100 
Mbit/s 	2012	2013	2014	2015	2016	34.676090799000001	107.66875516020001	149.25916356679991	335.9470536	628.51699999999937	


 ≥ 100 Mbit/s 	
  xDSL	  Wi-Fi	  FTTx	  CATV	6.2E-2	19.821999999999999	170.87299999999999	437.76	 30–100 
Mbit/s	
  xDSL	  Wi-Fi	  FTTx	  CATV	113.22499999999999	251.524	226.10599999999999	86.150999999999996	 10–30 
Mbit/s	
  xDSL	  Wi-Fi	  FTTx	  CATV	449.67699999999996	486.52	111.00699999999999	29.262	 	<	 10 Mbit/s 	
  xDSL	  Wi-Fi	  FTTx	  CATV	341.39099999999996	309.73699999999997	14.565999999999999	10.101000000000001	


Figure A18 Fixed broadband subscriptions with advertised maximum download speed 100 Mbit/s and more per 100 inhabitants in EU countries
 2016	












Sweden	Belgium	Netherlands	Portugalsko	Latvia	Romania	Hungary	Finland	Lithuania	Spain	Denmark	Luxembourg	Ireland	Czech Republic	EU28	France	United Kingdom	Slovenia	Germany	Estonia	Poland	Slovakia	Malta	Bulgaria	Austria	Italy	Croatia	Cyprus	Greece	22.098118539000001	17.9522079975	14.3215545246	14.063973671999999	12.8048315824	12.2320764829	9.5730419383999994	8.8266655491999995	7.9659408527999869	7.3085994563999899	7.3068975671999867	6.6898372127999997	6.4529956271999858	5.9565861	5.927045734561128	5.3002810763999859	5.2370409887999996	4.6440543545999828	4.2824674256000002	3.635090885399999	3.2341315500000012	3.189783046800001	2.4311518562800001	2.2353517620000001	1.30845132652	0.74753086296000004	0.33815554063999997	6.8959954492E-2	5.2161040313999998E-3	 2013	
Sweden	Belgium	Netherlands	Portugalsko	Latvia	Romania	Hungary	Finland	Lithuania	Spain	Denmark	Luxembourg	Ireland	Czech Republic	EU28	France	United Kingdom	Slovenia	Germany	Estonia	Poland	Slovakia	Malta	Bulgaria	Austria	Italy	Croatia	Cyprus	Greece	10.303332504	4.5449825777999759	3.7860390024600008	4.6377379418999869	8.7740425601999998	4.665518444999984	0.95248879509999995	4.9312404930000104	2.4827643084400002	1.53851838	0.68740835157000002	0.45942300270000003	1.9570971775899999	1.0324945332	1.5795134297597451	2.0389777443899999	0.48166761708	1.0953676803200001	0.91030412364000002	1.1333628363199999	0.40899013491000002	1.7090254235	0.22920480975599999	0.58693041239999999	0.55824418404999998	8.8618268397999994E-2	1.6200484679899999E-2	
Figure A19 Mobile broadband subscriptions in the Czech Republic
thousands	
2012	2013	2014	2015	2016	4643	5949.9160000000002	7164.6231710000002	7917.6924100000006	8530.1409999999905	per 100 inhabitants	
2012	2013	2014	2015	2016	44.151243923022953	56.59892361596318	67.986678759094673	75.021889277678284	80.634144450893402	



  SIM cards using data services	
2011	2012	2013	2014	2015	2016	203	257	272	347	573	983	

Figure A21 Mobile broadband subscriptions per 100 inhabitants in EU countries
 2016	
Finland	Denmark	Poland	Sweden	Estonia	Luxembourg	Ireland	Cyprus	United Kingdom	Spain	Netherlands	Austria	Bulgaria	EU28	France	Italy	Romania	Czech Republic	Croatia	Lithuania	Slovakia	Germany	Latvia	Malta	Belgium	Portugal	Slovenia	Greece	Hungary	145.791	123.67100000000001	123.416	123.24	121.28400000000001	116.34699999999999	100.83799999999999	96.861400000000003	89.8459	88.982100000000003	87.333100000000002	87.183799999999977	87.115600000000001	86.831999999999994	85.488500000000002	83.441900000000004	80.982200000000006	80.824999999999974	80.673099999999977	79.444900000000004	79.018600000000006	76.793199999999999	76.398600000000002	75.069000000000003	66.2577	62.633699999999997	62.207500000000003	52.895200000000003	44.732500000000002	 2010	
Finland	Denmark	Poland	Sweden	Estonia	Luxembourg	Ireland	Cyprus	United Kingdom	Spain	Netherlands	Austria	Bulgaria	EU28	France	Italy	Romania	Czech Republic	Croatia	Lithuania	Slovakia	Germany	Latvia	Malta	Belgium	Portugal	Slovenia	Greece	Hungary	84.135199999999998	63.764299999999999	40.663400000000003	82.444900000000004	26.322500000000002	45.014099999999999	40.000999999999998	33.474200000000003	35.8979	27.4346	33.633899999999997	27.709199999999999	8.1348500000000001	25.925316033213079	29.240300000000001	20.8035	11.3421	38.047899999999998	15.8148	27.8413	25.932200000000002	24.464400000000001	12.2659	9.4589600000000011	38.5745	29.614599999999999	25.051200000000001	7.78573	

Figure A1 Fixed-telephone voice subscriptions in the Czech Republic (only PSTN)
 thousands	
1984	1988	1992	1996	2000	2004	2008	2012	2016	1269.1690000000001	1495.4739999999999	1814.3489999999999	2753.9160000000002	3676.4259999999999	3423.7809999999999	2264.3510000000001	1514	832.20600000000002	 per 100 inhabitants	
1984	1988	1992	1996	2000	2004	2008	2012	2016	12.2549730074054	14.44015218089678	17.57120124675361	26.71335146676196	37.689460884070812	33.58177582019578	21.71109175611322	14.1	7.8667185943233742	



Figure A2 Fixed-telephone voice subscriptions in the Czech Republic using VoIP
 thousands	
2008	2009	2010	2011	2012	2013	2014	2015	2016	309	387	462.48899999999998	578.68499999999995	625	747	853.255	899.76499999999999	917.245	 per 100 inhabitants	
2008	2009	2010	2011	2012	2013	2014	2015	2016	2.9519824233807608	3.683324334410444	4.39095318705336	5.5084292002861366	5.9432538125973204	7.1058811487631894	8.0967236098887145	8.5254726643176326	8.6705795164300028	
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