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Over the last decade the revolutionary role of the Information and Communication Technologies (ICT) in the modern society’s development as well as the economic significance of the ICT sector have made the Information and Communication Technology production and utilisation the priority directions of the state policy in the overwhelming majority of developed countries and in many developing nations. Accordingly, the information and analytical systems are currently being actively developed across the world in order to support the state policy in this area, and the new branch of the socioeconomic statistics is formed – the statistics of the Information Society. The active work focusing on the development of indicator systems, classifications, and tool bases for monitoring the Information Society development is underway both on the national level and by the international organisations [1-10, 15-17.]
Effective monitoring system plays an important role in developing and implementing the Information Society development programmes. It serves to provide feedback and allows for (а) controlling the programme outcomes and monitoring progress through performance measurement and (b) receiving necessary information regarding the growth disparities and obstacles for timely adjustments of the programmes and strategies of the Information Society development.

It should be noted, that the task of elaborating a full-fledged methodology of Information Society monitoring – including the conceptual framework, indicator system, classification, and statistical and sociological mechanisms – has not yet been fulfilled. The initiatives undertaken as part of the World Summit on the Information Society could significantly facilitate resolving this task [9, 10.] 
This article provides a general description of the Information Society development monitoring system proposed by the Institute of the Information Society (IIS
). The IIS approach was formed and realised as part of the following three major projects:

1. Russia’s ICT Infrastructure and e-Readiness Assessment project, which was supported by the infoDev Program of the World Bank [11];

2. Development and implementation of the Monitoring System of Moscow’s Advancement to the Information Society (for “e-Moscow” programme in 2003-2007) [12]; and 
3. Russian Regions’ e-Readiness Index (2005).

The third of the above projects included the analysis of the factors and major trends of the Information Society development in the Russian regions, which was completed using the statistical methods; this study assisted in specifying the indicator system and proved the suitability of the chosen subject structure of the monitoring system. The results and conclusions of this research that are of significance for elaborating the Information Society development programmes are discussed in the second part of this paper.

Monitoring System for the Information Society Development: General Description of the Approach
The Purpose of Monitoring 

The purpose of elaborating and implementing a monitoring procedure is establishing a system that would provide official authorities with recurrent, comprehensive, timely and reliable information related to the advancement towards the Information Society.
The target audience of the monitoring system includes the representatives of the official authorities, the private sector, the civil society, scientific and educational institutions, and sponsors.

We consider it rather important to identify the major development communities as target groups for monitoring. The successful implementation of Information Society development programmes can be achieved only if all the development communities take part in their development and realisation and if the programme is positioned not as purely state programme, but rather as a national initiative supported by the private sector, civil society, research and education community, and donor organisations.

Subject Structure of the Monitoring System 
When developing monitoring systems, an important question is: what should be measured? What subject areas and which aspects of socioeconomic growth should become the focus of attention and the policy objects? Traditionally, the Information Society development monitoring selects such indicators as the ICT infrastructure; ICT use by the population, households, and enterprises; and the ICT production (ICT sector growth) indicators. 

We believe that in order to develop an adequate policy, it is necessary not only to register and record the ICT sector growth and diffusion of the ICT into the various spheres of activity but also to make a comprehensive analysis of the factors influencing these processes. The dynamic development of the Information Society is largely determined by the favourable socioeconomic conditions and prerequisites for such development. Hence, a substantial part of this system is comprised of the monitoring indicators for the Information Society development and the corresponding methodological instruments. 
Over the last several years, a significant shift has been observed in approaches to the statistical observation for the scientific and technological development, which can be referred to as conceptualisation. There is a transfer from the disjointed array of indicators and statistical data to the development of the systems of indicators and composite measures that would facilitate the comprehensive analysis of the subjects [5-8, 13, 18.]
The approach developed by the IIS is consistent with the latest trends of the analytical and statistical research concerning the Information Society and is based upon the concept of “e-readiness assessment” [5, 7, 14.] Its distinguishing characteristic is a comprehensive analysis of the electronic development factors (human capital, state regulation, business climate, ICT access, and information security) in conjunction with the analysis of the ICT use in the key spheres of activity (education, healthcare, culture, business, state government, and everyday life.) As part of this approach, the Information Society indicators are examined systematically through the analytical approach, which allows for a thorough analysis of the processes under consideration.

Another distinctive feature of the proposed methodology is a field approach to monitoring the ICT use for various spheres of activity. This approach replicates the conceptual framework of the electronic development monitoring in general. The monitoring of the electronic development of individual areas (education, healthcare and others) is completed using both the field’s e-readiness indicators (electronic development factors) and the ICT use indicators. The e-readiness is examined in terms of the two key aspects: access to the ICT (availability of computer hardware and telecommunications in organisations) and readiness of the human capital (personnel skills and special training, information availability, etc.) The monitoring of ICT use, in its turn, is conducted with the indicators of the Information Technologies’ integration into the professional activity as well as the indicators of ICT-based service provision and their utilisation by the industry “clientele” – population and, in some cases, enterprises. 

The factors of electronic development and key spheres of activity comprise 12 monitoring items (subject fields), see Figure 1. For each of the monitoring items the observation parameters have been defined and the indicator system has been elaborated. The international best practice experience was taken into account when developing the indicators and the methodological tools used for obtaining their values.
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Figure 1. Subject Structure of the Information Society Development Monitoring 
Over the last few years, with the increasing integration of the ICT into the various spheres of activity there is growing specialisation in the ICT applications for each of the subject areas. The monitoring should take these specifics into consideration; therefore, a special indicator system was elaborated for each of the fields, and the specialised mechanisms were created for conducting the field studies and data collection.

Information Base of the Monitoring 
The proposed system of monitoring the advancement towards the Information Society is constructed using the combination of the official statistics and the system of periodic representative surveys of the population, professional groups and enterprises, which are conducted by the professional sociological organisations. Such an approach guarantees receiving reliable and comprehensive information regarding the key aspects of the Information Society development.

In addition to the basic surveys of the organisations and population/households, the system of surveys (studies) intended for collecting data and conducting comprehensive analysis of ICT use in a certain field of activity is comprised of several components:

1. Surveying organisations working in this field (collecting data concerning the ICT infrastructure of the organisations in this field);
2. Surveying professional community in this field of activity (collecting data concerning the ICT use in professional activity, personnel skills and special training);
3. Utilising sections in the surveys of city population and organisations as clients (users of services) of this sphere of activity; and
4. Conducting special studies (web-site analyses, expert surveys).

Statistical Analysis of the Information Society Development Factors 
In 2005 the IIS developed the E-Readiness Index for the Russian Regions, which is intended for evaluating the degree of preparedness to the widespread use of ICT for development. The Index value is calculated for 88 Russian regions (for all, except Chechen Republic). The Index preserves the aforementioned general subject structure of the monitoring; however, taking into account the information available for all the regions, it is not constructed for all the fields and is based upon evaluation of the three key factors of the Information Society development (ICT infrastructure, human capital, and business climate) and assessment of the regional ICT use for developing the four areas of activity (government, business, healthcare, and culture) as well as its use by the population and households (Figure 2.) In order to construct this Index, approximately 70 indicators are used, which characterise the regional socioeconomic development and the level of ICT use. 
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Figure 2. Structure of e-Readiness Index 
In order to obtain assessment of subject areas (sub-indices), the groups of indicators were utilised. Figure 3 provides an example demonstrating the structure of the E-business sub-index, for which calculation 16 indicators were used. 
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Figure 3. Structure of e-Business Sub-Index 

When calculating the sub-indices, all of the indicators utilised were normalised (converted into the seven-point scale). The assessment of the sub-indices was received as the average of the indicator values describing a sub-index, wherein each of the indicators had its own weight coefficient. The evaluation of the component indices (Information Society development factors and the ICT use) was constructed as the average of the weighted sub-index values. The final E-Readiness Index for the Russian Regions is received as an arithmetic average of the component index values. In terms of the methodology, the proposed index is similar to the approach used for developing the Networked Readiness Index (NRI), which was constructed for the World Economic Forum [7.]
As part of the Index development, a detailed statistical analysis of the regional electronic development factors was completed; its results are rather interesting and merit special discussion. The indicators of the Information Society development were analysed for all of the studied regions, and the correlation coefficients were calculated for these indicators as well as their correlation with the composite Index “ICT Use” and its components. The correlation coefficients demonstrate the presence or absence (and its degree) of the dependence of certain indicators or indices upon others. The closer this correlation coefficient to one, the stronger the dependence (growth of one indicator results in increase of another one), conversely, the closer this number to zero, the less the interdependence of the indicators. The correlation coefficient exceeding 0.3 indicates substantial dependence.

Notably, the Russian regions exhibit substantial variation with regard to their levels of economic development and the ICT usage. For instance, the percent of Internet users among the adult population in 2004 varied from 35% in Moscow to 6-7% in a number of regions. Such disparities make the current Russian situation a fine object for statistical observation and research of the Information Society development factors.

Multiplicity of the Information Society Development Factors 
The statistical analysis of the factors determining the electronic development serves as a strong evidence of the fact that there is an array of factors influencing the Information Society development, which should be taken into consideration when constructing the monitoring system and developing policy. The correlation coefficient for the composite index Factors of Information Society Development with the ICT Use Index is significantly higher than the corresponding correlation of each of the separate factors (sub-indices) – please see Figure 4. This means that Information Society development requires all of these conditions, including the favourable economic climate, ICT infrastructure, and high level of human capital development.  
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Figure 4. Correlation Coefficients of the Electronic Development Factors with the ICT Use Index
Similar relationship is observed on the indicator level as well – the correlation of each of the individual indicator or parameter with the ICT Use Index is lower than the correlation of the total of the indicators forming the sub-index factor, and this is typical for all the factor groups (human capital, business climate, ICT infrastructure); an example is provided in Figure 5. Working together, all of the human capital parameters give high correlation with the level of ICT use (correlation coefficient 0.7.)

[image: image5.wmf]0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

Level of Population

Education

Population Motivation

Scientific Potential

ICT Specialists

Human Capital Composite

Sub-Index


Figure 5. Correlation Coefficients of the Human Capital Parameters with the ICT Use Index
The Role of Human Capital 
The statistical analysis of human capital as a factor of Information Society development is also of interest. For which aspects of Information Society growth does the level of human capital development have the highest significance? Figure 6 demonstrates the correlation coefficients of the major factor groups with two parameters of e-Government sub-index – government access to the ICT and government’s use of ICT (this parameter is assessed based upon the statistics of web-site availability in the governmental offices, use of the Internet, as well as evaluation of the regional administration’s website according to the UN methodology.) Interestingly, the largest correlation with the ICT access is observed for the economic environment and the ICT infrastructure; the Government Use of ICT parameter is most correlated with the level of human capital development.


[image: image6.wmf]0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

Human Capital

ICT Infrastructure

Business Climate

Government Access to ICT

Government Use of ICT


Figure 6. Correlation Coefficients of the Electronic Development Factors with the Access and Use of ICT in Governmental Authorities 
The significance of the human capital factors for advanced substantive use of ICT is also well demonstrated by the analysis of the factors determining e-business development. If we analyse this factor through the study of e-commerce development among enterprises having access to the ICT and determine how various factors influence the use of the available infrastructure, then the human capital factors have the highest impact upon the ICT use for electronic commerce (correlation coefficient 0.59.)
The Role of Scientific Community 
Whereas the results discussed above could be expected, the analysis of the role of scientific community in the regional electronic development produced rather unanticipated outcomes. As it turned out, of all the human capital indicators the percent of scientists and researchers in the general population represents the highest correlation with the use of ICT in the Russian regions (and, in particular, with the proportion of the Internet users in the general population), see Figure 7. This small group of population (less than 0.5 percent on the average) turned out to be a significant factor in terms of disseminating and utilising the modern technologies in the regions (correlation coefficient 0.561.) 
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Figure 7. Correlation Coefficients of the Human Capital Indicators with the ICT Use Index 
Having obtained such a result, we could easily find an explanation. In Russia the development of the first public IP networks (including the commercial ones) began with active participation of a number of scientific institutes. The growth of non-commercial scientific and educational networks and their diffusion into the Russian regions was supported by a number of sources since the early 1990s, including the state programmes and foreign foundations – specifically, the George Soros Foundation financed the establishment and wiring of the Internet centre in 33 regional universities. In its turn, the formation of regional scientific and educational networks not only facilitated the access of the regional non-profit organisations to the Internet, but also stimulated the growth of the commercial service providers. 

This is one of the apparent mechanisms of the scientific impact upon the regional ICT development. However, whatever the concrete mechanisms of this influence are, an important conclusion ensues. The data indicates that the role of science in the Information Society is not limited to the traditionally perceived role of provider of the new knowledge and innovative technologies. It is fair to state that the scientific community serves as a crystallisation and translation point for a wide range of socio-technological innovations as well as represents a key factor of the Information Society development.

Population Motivation 
Another unexpected outcome of the statistical research that was undertaken is a high degree of correlation of such indicator as percent of the population unwilling to use the Internet with the level of region’s electronic development – a reverse relationship was observed, the lower the proportion of such people, the higher the ICT use indicators (Figure 7.) Curiously, this indicator practically does not correlate with other indicators of human capital development neither does it demonstrate any significant dependency upon the population’s educational level, proportion of students, etc. (Table 1.) 
Table 1. Correlation Coefficients of the Percent of Population Unwilling to Use the Internet Indicator with Other Human Capital Indicators and with the Use of ICT Index 
	Indicators/ Indices
	Correlation Coefficient

	Percent of Population with Higher Education 
	0.129

	Number of Students per 1,000 Population 
	0.038

	Graduation of ICT Specialists per 10,000 Population 
	0.076

	Number of Scientists and Researchers per 10,000 Population 
	0.188

	UNDP Educational Index 
	0.034

	Use of ICT Index
	0.546


Hence, a conclusion can be made that the population motivation is a separate factor of human capital, which has a substantial impact upon the Information Society development and requires individual policy stimulating it.

The Role of the Economic Environment 
The indicators reflecting the level of regional economic development demonstrate predictably high degree of correlation with the ICT Use index. Of the three economic indicators that could reflect the potential solvent demand for the ICT in the economy, the financial sphere, and in the households, the highest coefficient with the regional level of electronic development is observed for the indicator Proportion of Food Products in the Household Expenditure Structure (the lower this share, the higher the level of electronic development; the correlation coefficient equals 0.696.) This is not accidental: this indicator is considered one of the most reliable measurements of the population’s standard of life, which, in its turn, reflects the general level of regional economic development, influencing the ICT use by the private and public sector. Thus, this indicator sort of integrates the major economic prerequisites of demand for the ICT (Figure 8.) The second place in terms of the correlation with the electronic development belongs to the indicator of the Gross Regional Product (GRP) per person (correlation coefficient of 0.611). 
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Figure 8. Correlation Coefficients of the Economic Growth Indicators with the Use of ICT Index
Conclusion

The results of this study provide the evidence that monitoring of the Information Society development should not be limited to the indicators of access and use of ICT. The Information Society development factors, which determine to a large extent the pace and level of this development, should be constantly examined. The policy of Information Society advancement should be comprehensive in nature and should be directed at providing favourable conditions for Information Society development, including the ICT infrastructure and human capital development, forming of business climate that would stimulate the production and implementation of ICT and knowledge.

The comprehensive nature of monitoring would assist in identifying the weak areas and obstacles for successful Information Society growth and would facilitate the creation of favourable conditions for effective use of ICT in various spheres of activity.

An important – though often overlooked – condition of Information Society development is the level of human capital development, which implies the aggregate of the skills, knowledge, and motivation of population necessary for effective use of ICT. The present study has demonstrated that, whereas the economic factors and the ICT infrastructure are key for providing access to the ICT, the human capital development is most crucial for advanced substantive use of the ICT. Such parameters of human capital as presence of scientific community and population motivation play significant role in Information Society development.
The business climate should become an important subject area of the Information Society monitoring. The results obtained by the present analysis and other studies [7] demonstrate substantial dependency of the ICT access and use indicators upon the level of economic development of a certain country or region. Based upon these data, a conclusion can be drawn that only successful implementation of the policy targeting economic growth and improving the population’s standard of life could create the required conditions for the ICT access and use. The favourable economic climate is indispensable for realising the potential of the ICT and knowledge for development.
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