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THE AmIUG BULLETIN is a bimonthly electronic newsletter of the Armenian Internet Users Group composed of timely information about Internet-related events and services in Armenia, Armenian Internet Users Group updates, summaries of Internet news from Armenia, the international press, and announcements of relevant conferences, seminars, and workshops. 
THE AmIUG BULLETIN is on the Web. You can visit the AMNIC www server, www.amnic.net to find the AmIUG  Bulletin there.
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Armenia on the Road to Information Society

I. Mkrtoumian 

E-mail: imkrtoum@aua.am
To estimate the progress of a country on the road to information society it is necessary to be able to measure it. The analysis of the latest researches shows that one of the best works in the field is the research of Wilford Welch [1]. He defined " … information society in terms of three infrastructures required for the citizens of a country to access, absorb, and effectively utilize information and information technologies."

Through the use of regression analysis and other statistical tools 20 variables were chosen by author as best measures. The 20 variables in the Information Society Index (ISI) are:

	Computer infrastructure
	Information infrastructure
	Social infrastructure

	PC installed/capita
	Telephone lines/household
	Secondary school enrollment

	Home PC shipped
	Telephone fault lines
	Tertiary school enrollment

	Gov't/commercial PCs shipped
	Radio ownership/capita
	Newspaper readership

	Educational PC shipped
	TV ownership/capita
	Press freedom

	Networked PCs % installed total
	Fax ownership/capita
	Civil liberties

	Software/hardware spending
	Cellular phones/capita
	

	# Internet providers
	Cable/satellite TV coverage
	

	Internet hosts/capita 
	
	



Figure 1. The Information Society Index Wheel of Averages

Table 1. 1996 Information Society Index Ranking

	Country
	Social
	Information
	Computer
	Score

	United States
	487(2)
	2,810(1)
	1,810(1)
	5,107(1)

	Sweden
	457(8)
	2,116(2)
	1,430(6)
	4,003(2)


to be left behind in the information age competition. As the global economy moves from the industrial into the information age, an efficient information infrastructure is considered to be the most important precondition to economic competitiveness.

The objectives of the NII programs in the developed and developing countries are different. In the first NII can be achieved through the evolution of the existing infrastructure and services, whereas developing countries still have much of the basic infrastructure to build.

In this report the mentioned infrastructures for Armenia are estimated and some new variables describing a country progress on the road to information society were added taking in view the increasing role of the Internet. The proposal is to represent the ISI with the following table:

Information Society Index variables (proposal)

	Computer infrastructure
	Information infrastructure
	Social infrastructure
	Internet infrastructure

	PC installed/capita
	Telephone lines/household
	Secondary school enrollment
	# Internet providers

	Home PC shipped
	Telephone fault lines
	Tertiary school enrollment
	Internet hosts/capita 

	Gov't/commercial PCs shipped
	Radio ownership/capita
	Newspaper readership
	Connectivity/capita

	Educational PC shipped
	TV ownership/capita
	Press freedom
	Pub. access Internet hosts/capita

	Networked PCs % installed total
	Fax ownership/capita
	Civil liberties
	Web servers/capita

	Software/hardware spending
	Cellular phones/capita
	
	Capacity of the national backbone/capita

	
	Cable/satellite TV coverage
	
	IT expenditures as a percentage of GDP


Computer infrastructure

PCs installed: 
about 10,000 

If we compare the number of installed computers with developed countries of Armenia size we'll conclude that it is extremely small number. It signifies that the computerization of Armenia is at the very beginning of the process.

Home PC shipped: no more than 200. The figure is too low and signifies low incomes of the population.
Gov./comm. PC shipped: approximately 7000 
Education PC shipped: approximately 3000
%PCs on LAN: 
0.1. This figure is very low. It means that most of the organizations are not ready for Internet connection. Local network is a prerequisite of global network.
Software/hardware: 0.1. This value is peculiar for developing countries with low incomes. Most of the software is borrowed or pirate. This variable is probably greater than 1 for developed countries. 
Internet hosts: 323+425=748. The first figure is taken from [3] and shows the number of hosts in am domain. The second figure is the number of host in Armenian com, net domains and domains using NAT.

It is interesting to see the table 2 and the place of Armenia among other countries.



Table 2

	Country
	People per host

	Finland 
	18

	Norway
	35

	USA
	50

	Australia
	60

	Singapore
	125

	Hong Kong
	310

	Japan
	470

	Taiwan
	850

	South Korea
	1,550

	Armenia
	4,000

	Thailand
	15,000

	Indonesia
	87,000

	China
	561,000

	India
	12,000,000


Having in view the increasing role of the Internet in distant learning, knowledge acquisition, science and research it is necessary to add some variables and probably to consider Internet in a separate infrastructure. 

These variables are: connectivity of the country, number of public access Internet hosts, number of web servers, capacity of the national backbone, IT expenditures as a percentage of GDP.
· Connectivity of Armenia

The connectivity of Armenia is shown in table 4. There is no national backbone in Armenia, so it equals to zero. 

· Public access Internet hosts. 

The number of public access Internet hosts is also zero.
You can achieve the same number of people accessing Internet through the increase of public access Internet hosts. The idea can be is realized through already wide-known Internet cafes, public access sites at the major libraries, universities and other educational institutions. For the better results and by finding a proper financial support they can be made free of charge. That will have an immediate impact on Internet education of population. So any project aiming the creation of public access computer and Internet centers must be supported.

· Number of web servers 

The comparative figures are shown in Table 5.

Table 4. Connectivity of Armenia

	(DESY) Germany         
	192 K (Out-64 K, In-128 K)

	(MCI) USA                    
	128 K

	(Teleglobe) Canada         
	64 K

	(Sovam) Russia              

(Glasnet) Russia            
	19.2 K

19.2 K

	Total:
	422.4 K


· Capacity of the  national backbone
There is no national backbone in Armenia now. Some of the future plans include:
- Creation of the Yerevan Internet Exchange connecting all service providers by radiomodems, radiobridges and leased lines.
- Creation of the Metropolitan Area Network based on the fiber optic ring provided by the local PTT.

· IT expenditures as a percentage of GDP

New Zealand's IT expenditures as a percentage of GDP are 2.8% while Japan's is 1.9% and Thailand's 0.8%. The average IT$/GDP for the major countries around the world in 1996 approximated 2%. IT expenditures is only one of the critical infrastructures which must be put in place by a country seeking to take advantage of the information revolution.

The biggest comparative investor in the IT is New Zealand with its 2.8% of expenditures in IT. 

GDP of Armenia is: announced - $675,000,000, estimated (considering shadow economy) $3,000,000,000. It means that Armenia should invest about 2.8% of the GDP (which is $84,000,000) to achieve the level of leading countries. 

The problem is that the Internet, with its very low cost of entry, operates on top of an expensive physical communications infrastructure. Those countries that do not have the requisite infrastructure require Very large investments.
What are good starting points of Armenia in the Computer Infrastructure?

· There is a substantial infrastructure and underground cable ducts to every portion of the city [4]

· $75 mln are being spent on the renovation of the current archaic telephone system

· The new system uses ESWD switching equipment made by Siemens Corporation. 

· The fiber cable will pass through all major cities and towns and will greatly influence the development of Internet in Armenia.

· Armenia has a good brainpower. There are already several programming companies setting their Internet offices in Armenia and using it at full strength. Further Internet development in Armenia can speed that process of Armenia becoming a programming center for Europe and America.

· Two successful commercial service providers in Armenia demonstrate the possibility of doing a profitable business in Internet service provision. The market research by polling should demonstrate whether there is a place for more. One local company is preparing for such polling. They are working as retailers for Armentel who makes its money as satellite channel wholesaler.  Free market will bring better service at lower prices.

· There is a national body responsible for Internet policy. 
Information infrastructure

Telephone lines: 550,000. 

Telephone faults: 90%. [4]

Radio ownership: 0.15. It was strange to find that figure in the results of the polling [5], where 85,9% respondents answered that they didn't listen radio because they have no radio line or radio receiver.

Television ownership: ~ 700,000

Fax ownership: ~ 10,000

Cellular phone ownership: 6000

Cable/satellite access: Yerevan is probably the largest city in the world without a cable TV.

But the market study showed that 35 percent of population is ready to subscribe if the monthly fee is between $10 and $15 [4].
What are our expectations in the information infrastructure?
· Installation of the fiber optic cable and digital switching centers will increase the reliability of the telephone system almost to the level of developed countries. 

· Government indicates a commitment to a market economy by its decision of preparing Armentel, the local PTT, to privatization. Users will probably benefit from that.

· The privatization agreement includes clauses requiring the new company to complete the upgrade of the phone system throughout the country. In exchange the government is offering the new company a 15-year exclusive license for providing telephone service in Armenia. The monopoly of the new owner of Armentel as external channel provider wouldn't hinder Armenia progress on the road to the Information society if the prices were modest.

Social infrastructure

The education infrastructure of Armenia is summarized in table 6.







Table 6.




 

	
	Secondary schools
	Colleges
	Higher education institutions

	
	
	State 
	Private
	State 
	Private

	
	
	60
	34
	15
	75

	Total
	1403
	94
	90


Civil liberties: According Freedom House democracy rating Armenia falls within 81-100% rating [6]. It may sound strange but there exists a strong correlation between democracy and interconnectivity. Table 7 displays the correlation between democracy and other variable [6].









Table 7

	 
	Democracy

	Democracy
	1.00

	Interconnectivity
	0.73

	Schooling
	0.67

	Per Capita GDP
	0.57

	Life Expectancy
	0.53


As it is seen the correlation coefficient for interconnectivity is substantially larger that any other traditional predictors of democracy. Economic development is usually reported as a per capita GDP. The dependence of democracy on education is easy to imagine. An educated public is likely to be both more aware of political events and more capable of intervening to influence them. The average number of years of schooling across entire population is considered to be the best measure of education. A strong correlation between democracy and interconnectivity is because they both are influenced by country economic development.

In case of Armenia it is not obvious so there is possibly another reason of interconnectivity progress - it is high education level of the population and the demand for scientific and research information which otherwise is very difficult to obtain. 
Though the social infrastructure of Armenia and education system in Armenia is not bad it is necessary to reorient the whole education system to the "information age" requirements. The main purpose of the educational system should be the creation of an Internet-literate society in Armenia. A knowledge-based economy demands the acquisition of new skills and adaptability via lifelong training [7]. Citizens must be provided with the tools to learn. Advanced multimedia information services should complement and enrich the current traditional educational and training systems. Information technology training should be integrated into the regular school system. The educational policy makers are to be Internet-minded.

The education system must be reoriented to the Internet training. The information age requires a life-long learning and the secondary school must prepare children to that kind of learning. Equipping every secondary school with at least a computer and a modem to provide a dial-up access to ISP must become a national program. The children must be trained to use Internet as a learning tool.

Summary: 

 In order to make the progress of Armenia towards a developed Information Society it is necessary to:

1. Increase the percent of GDP spent on NII development.

2. Set a national program for NII development for the coming 20-30 years with the definite goals to be achieved.

3. Create a national Internet backbone based on the fiber-optic cable provided by the local PTT Armentel and Yerevan Internet Exchange (YIX).

4. Increase the connectivity of Armenia with Internet to 2Mbps.

5. Start the program "Internet to every school by 2000" that will require $1,5 mln. The project must be a joint effort of schools, national government, higher education, ISPs, charities, foundations, and industry with the ultimate goal of putting every school in Armenia (all 1,500) on the Internet.  It is also necessary to find ways to involve Armenia in the KidLink and KIDS projects.

6. Privatize Armentel. It will probably become more user-oriented being owned by a foreign company.

7. Increase the reliability of dial-up access lines.

8. Make regulations in Internet more liberal. There should be no monopoly in Internet service provision.

9. Armentel should provide fiber cable (at a modest price or free of charge) for creation of a powerful national backbone.

10. Increase the number of public access Internet sites by setting Internet or Cyber cafes.

11. Start a national training program for local and global system administration.

12. Start Internet training courses in Computer training schools and Universities.

13. Liberalize the regulation in communications letting private enterprises to install their own satellite antennas for data transfer.

14. Start training of specialist in web page design.

15. Internet is a very attractive education medium but the access issue is the main reason why the Internet penetration level in Armenia is so low. 

16. The major Armenian ISPs as well as the Government should contribute to make Internet more accessible. 

17. The Government should realize the potential of the Internet as a medium for transforming the Armenian society into a knowledge-based one. 

18. The Government should subsidize ISPs to make Internet access as much affordable as possible. 
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The ISI Wheel benchmarks where nations stand in their ability to access, absorb, and effectively take advantage of information and information technology. It helps countries assess their position relative to other countries and can guide government in future projects. Table 1 gives 1996 Information Society Index ranking for two leading countries.


ISI depends on National Information Infrastructure (NII). The Asian NII [2] experience shows that Asian governments are paying special attention to the expansion of information services in their countries, most of them having long-term national programs for NII development.


In general developing countries should make significant increases in spending for Information Technologies (IT) in order not 





Still if we compare Armenia with Israel we'll see a huge gap between two countries (Table 3).


				Table 3


Country�
Number of second level domains�
Internet hosts�
Last month increase�
�
il�
3375�
63897�
+ 2670�
�
am�
35�
325�
+    2�
�
ge�
6�
306�
+    0�
�



Internet providers: 4.  They are Yerevan Physics Institute, National Academy of Science, Armenian Information Company, INFOCOM. Two of them are scientific ISPs and two - commercial.








Table 5.  Web servers 


Country�
Number of web servers�
People per web server�
�
USA�
37,000�
7,000�
�
Russia�
3,000�
50,000�
�
Armenia�
30�
100,000�
�






Total number of educational institutions: 1575


Newspaper readership: 60,000


Number of active newspapers: 50


Press freedom: Relatively free 








