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1. General outline on the measuring of knowledge-based economy and society 

The “knowledge-based” description of economy and society, first of all, is a qualitative category. It is 

very important that it should pervade the economic-social sectors, their respective segments, as much as 

possible. Thus, measuring it by indicators is a complex, complicated process and makes it necessary to 

utilise international experiences. 

It should be obvious that being knowledge-based in itself and indirectly cannot be apprehended, cannot be 

measured, therefore it is not by chance that the various indicators, first of all, grasp the inputs and outputs, 

respectively the cause and effect elements of the processes. To lay the foundation a varied system of 

statistical indicators and metrics has been elaborated in the past decades for describing and characterizing 

knowledge-based economy and society. 

Right from the beginning the intent was to create internationally comparable indicators that can be used 

not only for solving the problems of a single country or the EU as a whole, but those of other centres of 

economical-political power. Then based on the most widely accepted common elements and suggested 

indicators the statistical offices of individual organizations (OECD, EU) began to compile the statistical 

trends to be used to describe the actual issues. On the one hand, the aforementioned institutions took into 

account the pre-existing and widely used (in most of the Member States) indicators, on the other hand 

suggested the creation and utilisation of new indicators in the areas that were previously not or only 

partially covered. Thus, those systems of indicators were created that served as a starting point for 
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measuring and comprehensively evaluating the main characteristics and certain effects of knowledge-

based economy and society both in international comparison and on national level. Based on the available 

input and output indicators of databases, several so-called „composite‟ indexes, i.e. indexes synthesizing 

several components, were also created for practical purposes, namely for statistical measuring and 

analyzing processes.  

Nowadays the regularly and generally calculated indicators prove that these days knowledge-based 

economy and society are a reality, the bearers and expressions of real relationship systems, albeit in 

different countries on different levels. 

2. The aims and participants of the pilot project 

Starting from an acceptable (obviously based on compromise) model of the knowledge-based economy 

and society, the aim of the project is to elaborate a set of key indicators that could be subject to 

international comparison. By creating a frame for the individual indicators, this set of key indicators 

would characterize the processes of the development trends as best as possible. In this respect it should 

also be attained that the elements of the indicator system would reflect the input and output dimensions of 

the audited processes, respectively their cause-effect relations. 

It would be expedient to follow four priority goals in the project. These should be the followings: 

 the first is the creation of a draft document outlining a framework model of the knowledge-based 

economy and society; 

 the second is to undertake a comparative analysis of existing major indicator systems of the 

OECD and Eurostat; 

 the third includes the elaboration of empirical case studies from two or three countries in a way 

that the case study would either follow an international methodology, or would be based on 

indicators applied in a given country; and finally 

 the fourth goal covers the proposal for establishing an indicators system – based on existing 

indicator systems and case studies – that appears to be the most expedient for auditing. 

The participants of the project consist of two groups of experts: one from the experts of some of the SAIs 

(Finland, Hungary), another one from the experts of international organisations (EU Eurostat, OECD). 

The participation of international organizations in the project is necessary for two reasons. Firstly, 

because there is much to be gained from utilizing the results of their respective methodological 

development. Secondly, for their rich experience in the field of evaluating countries. 

The participating countries is requested to prepare an empirical case study by the adaptation of the system 

of indicators of an international organization {(i) form}, or by the method of using the statistical, audit-

related or other system of indicators applied in the given country {(ii) form}. (Naturally, it would be 

welcome if they opted for using both methods.) 

The research will take a “before-during-after” approach distinguishing steps in the development process 

of indicators. So far we concentrated on the “before” questions which examine the reasons requesting the 

development of the existing indicator systems. Consequently, the presentation focuses on the needs of the 

competent and learning individuals and work communities, that of turning ideas into products and 
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services, a new innovation system, and that of making a human-centric and competitive service society. 

Secondly, the presentation compares these needs to the actual capacities of the existing statistical 

information systems in some countries and in the case of the Eurostat. Thirdly, the presentation makes an 

attempt to conceptualize the accountability perspective as a main horizon of the audit of key indicators. 

3. The conceptual frameworks of the knowledge-based economy and society 

3.1. Conceptual framework the knowledge-based economy 

On the basis of the studies one can easily compile a set of definitions suitable for the description of the 

knowledge economy. In accordance with a widely accepted one, the knowledge economy includes the 

knowledge industries, the knowledge-based industries, as well as the knowledge-based market and non-

market services.  

Knowledge is extremely wide-ranging, and includes concrete and general knowledge, experiences, 

intuitions, creativity, skills, the understanding of and judgement about things, the ability to understand 

and judge, etc. For the purpose of economic analysis usually four kinds of knowledge are distinguished.
1
 

The commonly used English terms for these categories are: know-what, know-why, know-how and know-

who. It is being emphasised that knowledge is a wider concept than information. Information usually 

means the “know-what” and “know-why” components of knowledge. 

 Know-what: objectified, i.e. accumulated knowledge recorded in books, data carriers, etc., which 

appears in the form of acquaintance with and understanding of figures, data, events, etc. 

pertaining to facts. 

 Know-why: refers to scientific knowledge based on the recognition of principles, laws, objective 

laws, cause and effect correlations, with which one can explain the events, forms of movements 

and processes of nature, the human mind, the society and the economy. This kind of knowledge is 

extremely important in laying the foundations for product and process advances. The production 

of know-why is often organised in special organisations, such as research laboratories and 

universities, or related research places. 

 Know-how: refers to skills, competence or the capability to do something. It can mean that a 

worker is able to perform the operations required by the production (technological) process, or a 

businessman is able to judge the market prospects for a new product, or a personnel manager is 

able to select the most suitable staff, etc. It cannot be stated that know-how is more practical than 

theoretical knowledge.  

 Know-who: involves information about who knows what and who knows how to do what. An 

organic element, or even essence of know-who is the special social and personal ability to 

cooperate and communicate with various people and organisations.  

According to the almost generally held notion, in the primary approach the knowledge-based economy 

means an economic structure in which the production, distribution and utilisation of knowledge-intensive 

                                                      

1 See: The Knowledge-Based Economy. OECD, Paris, 1996. Knowledge Management in the Learning Society OECD, Paris, 

2000. Both refer to Lundvall, B. and Johnson, B.: The Learning Economy. Journal of Industry Studies, Vol. 1, No. 2, 1994. 
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goods and services play a crucial role. By “crucial role” the experts that developed the indicators and are 

working on the measurement process mean that these structures account for more than 50%, or an 

increasing share of economic performance. Knowledge-based industries can be found in the production 

processes based on high-technology manufacturing (aviation, information and office technology, radio, 

television and communication equipment manufacturing, pharmaceutical production). Knowledge-based 

market services include postal and telecommunication, computer and information services, the services of 

the financial and the insurance sectors, as well as the auxiliary business services. Knowledge-based non-

market services include education and healthcare services financed by the state, the local governments 

and the voluntary sector, as well as ICT based public services. 

It is almost always generally accepted that the interpretation of the knowledge-based economy includes 

first and foremost the growth and increasing proliferation of the production of knowledge-intensive 

products and services, i.e. this is the determining factor. The concept of the knowledge-based economy 

includes all such segments of today‟s economy – from high-tech manufacturing, information and 

communication technologies through knowledge-based services to the definitely creative industries such 

as media and architecture –, in which the “essence” or majority of the added value is knowledge. 

In relation to economic growth researchers and analysts claim that among the impact factors knowledge 

and workforce abilities become increasingly valued, while – we may add – certain elements, such as 

traditional professional activities, physical work, etc. may lose value. However, not even the latter can 

change the fact that in the knowledge-based economy a new economic growth model is developing and is 

becoming more and more typical. The basic characteristic feature of this so-called endogenous economic 

model is that unlike the traditional growth models, it does not treat knowledge, technical and 

technological development, and innovation as exogenous factors, but as endogenous elements, i.e. it 

describes and explains economic growth primarily with these factors. Knowledge has played an important 

role in the economics since the beginnings. For example, the notions of Adam Smith about the advantages 

of the division of labour and special knowledge are well-known; Friedrich List linked knowledge to the 

infrastructure and institutions, as productivity increasing factors; while Schumpeter considered innovation 

as the driver of economic dynamics. So what is new in the knowledge-based economy? 

While acknowledging that human expertise stands in the focus of economic development, and therefore it 

is always right to put the emphasis on knowledge, after the turn of the century, or in fact the millennium, 

it is justified to speak about the start of a new phase of development, since the economy is much more 

deeply and directly rooted in the production, distribution and utilisation of knowledge than any time 

before. 

3.2. Conceptual framework of the knowledge-based society 

Beyond the knowledge-based economy the global development trends make the knowledge-based (or 

information) society development the target of all nations. This has been supported by the UN‟s World 

Summit on the Information Society 2003 and 2005, and also by the Lisbon Strategy for the EU-member 

countries. 

Although, due to the different characteristic features of the countries, such a strategy cannot be followed 

in a unified way, some general features might be identified as follows: 
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 “Information and communication technology (ICT) promotes interaction and exchange of 

information between individuals, business enterprises, and other organisations, as well as the 

provision of services and access to them.”
2
 

 To attain this goal the focus areas are:  

 competent and learning individuals and work communities 

 the ability of individuals and work communities to renew and continuous 

development of knowledge and learning are the foundation of competitiveness 

and well-being 

 the development of digitalisation, convergence of service production and 

globalisation of business lead to a situation in which individual competitiveness 

is emphasised alongside national and organisational competitiveness 

 turning ideas into products and services, a new innovation system 

 innovations arise in networks as the result of multidisciplinary cooperation 

 networked cooperation between education, research and product development 

functions in a strategy-oriented and successful manner 

 the establishment of multidisciplinary and international clusters of strategic 

competence in science, technology and innovation activity 

 making a human-centric and competitive service society 

 electronic public services appear to be more customer-oriented 

 implementation of ICT makes easier of daily life of citizens and enterprises in the 

SME sector 

At the end, as a result of the knowledge-based society the trust in the society actors and services will be 

increased and the balanced social and regional society development will be ensured. 

4. The needs for indicators and the actual capacities of information systems 

4.1 The case of knowledge-based economy 

The processes of knowledge-based economy are described by the European Innovation Scoreboard (EIS) 

system by five groups of indicators. These groups are the followings: innovation drivers; knowledge 

creation; innovation and entrepreneurship; application; intellectual property. The mentioned fields are 

represented by the information system with the help of 30 indicators. Twenty indicators, which are most 

commonly used during the preparation of decisions by the 32 European countries taking part in the 

system, are presented by Table 1. The table also contains the data of 2008 for the 27 EU Member States, 

as well as for Finland and Hungary.       

It can be concluded from Table 1 that there is a big difference between the two countries elaborating case 

studies concerning the development of knowledge-based economy. Finland is a foregoer comparing to the 

                                                      

2 National Information Society Strategy, Helsinki, 1998. 
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average data of EU countries: in case of 16 indicators it shows better results than the EU average, and 

only 4 indicators fall behind (16:4). On the other hand the relevant data of Hungary reflect converse 

results (3:17). It is therefore understandable that in the order of development elaborated on the basis of 

the composite index of 32 countries Finland occupied the third place in 2008 – behind Switzerland and 

Sweden –, Hungary on the other hand only ranked 23.In the opinion of researchers, analysts and decision-

makers of the user countries, the set of indicators serving as basis for establishing the order of countries 

concerning knowledge-based economy are applicable to describe the qualitative changes resulting from 

knowledge-based economy and to make an international comparison on the development of countries. 

This opinion is relevant, even if its power is reduced by those data collection deficiency that many 

indicator results are pertaining to the previous years. As a consequence, one of the tasks to be solved is to 

fully conform the indicators of the system to a given year.    

 

Table 1 
Key indicators of knowledge-based economy, 2008 

 EU27 FI  HU 

INNOVATION DRIVERS    

SE and SSH graduates per 1000 population aged 20-29 (first stage 

of tertiary education) 
40.3 38.3 30.2 

Participation in life-long learning per 100 population aged 25-64 9.7 23.4 3.6 

Youth education attainment level 78.1 86.5 84.0 

Broadband access by firm (% of firms) 77.0 91.0 70.0 

KNOWLEDGE CREATION    

Public RD expenditures (% of GDP) 0.65 0.94 0.46 

Business RD expenditures (% of GDP) 1.17 2.51 0.49 

INNOVATION AND ENTREPRENEURSHIP    

Venture capital (% of GDP) 0.107 0.163 0.026 

SMEs innovating in-house (% of SMEs) 30.0 40.9 13.2 

Innovative SMEs cooperating with others (% of SMEs) 9.5 27.5 6.5 

IT expenditures (% of GDP) 2.7 3.2 2.5 

SMEs introducing product or process innovations (% of SMEs) 33.7 44.7 16.8 

Reduced use of materials and energy (% of firms) 9.6 5.2 7.2 

APPLICATION    

Employment in knowledge-intensive services (% of workforce) 14.5 16.4 11.3 

Medium and high-tech manufacturing exports (% of total exports) 48.1 51.1 69.3 
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New-to-market sales (% of turnover) 8.6 10.8 7.8 

New-to-firm sales (% of turnover) 6.3 4.8 2.7 

Employment in medium-high and high-tech manufacturing (% of 

workforce)  
6.7 7.0 8.8 

INTELLECTUAL PROPERTY    

EPO patents per million population 105.7 267.6 7.8 

Community trademarks per million population 124.6 137.3 26.0 

Community designs per million population 121.8 116.8 18.3 

Source: European Innovation Scoreboard 2008, Eurostat.     

 

This task can be solved by the common endeavour of Eurostat and the national statistical offices since the 

data provided by the latter form the basis for EIS.  Therefore, and in order to improve the information 

system providing data essential for decision-making, it is reasonable to give a short overview on the main 

characteristics of preparing information.  

The main resources for calculating indicators are the activity of national statistical offices and 

independent information organisations elaborating indicators. The activity of national statistical offices 

adequately complies with the international norms, but it is necessary that it focuses more on less 

concerned and new activity fields. For example, due to the inadequate cooperation of international 

companies in many countries it is difficult to calculate the Business R&D expenditures indicator or the 

calculation is inaccurate. The other important information resources, the independent information 

organisations do not receive appropriate support in most of the countries, therefore they operate with less 

intensity and the opinions and proposals of independent experts are missing from the information 

provision system.  

Another important characteristic of the indicator systems is that acts, development strategies are 

important starting points for establishing indicators, but – according to the experiences – they do not 

adequately take into account the needs of user groups (state institutions, social and political stakeholders, 

business sector, researchers, media). Therefore, it is necessary to establish regular relationship between 

data providers and users when supervising indicators and defining new indicators. Thus, the current 

practice – that those, who are analysing indicators and the researchers cannot contribute to the necessary 

extent to the definition of new indicators – will discontinue.  

It also causes significant problems that human resources for defining and developing indicators are not 

available, there is no stability in this field. In order to move forward it is necessary to change this situation 

by the development of competency-based skills.  

4.2 The case of knowledge-based society 

The field of societal indicators describing the processes of knowledge-based society developing 

nowadays implies more problem than the indicators of knowledge-based economy. The definition of key 

indicators in this field – acknowledging the result of some countries – is in an early stage, even if we take 
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into account that several indicators of knowledge-based economy can be considered also as societal 

indicators. From among the 30 EIS indicators 8 are societal indicators. These are the followings: 

SE and SSH graduates per 1000 population aged 20-29 (first stage of tertiary education); S&E and SSH 

doctorate graduates per 1000 population aged 25-34 (second stage of tertiary education); Population with 

tertiary education per 100 population aged 25-34; Participation in life-long learning per 100 population 

aged 25-64; Youth education attainment level; Employment in knowledge-intensive services (% of 

workforce); Employment in medium-high and high-tech manufacturing (% of workforce); Knowledge-

intensive services exports (% total services exports). 

It is thus an important task of the project to promote – by utilising the experiences of countries and 

international organisations – the determination and solution of methodological developments, which meet 

better the requirements for indicators of focus areas covered by the model of knowledge-based society.    

In the field of competent and learning individuals and work communities – besides indicators of 

knowledge-based economy – the application of the following indicators is recommended to describe 

processes and impacts. 

α Directing more university research and knowledge at developing work process at workplaces. 

α Developing the competence level of employees in SMEs. 

α Close integration of the use of information and communication technology (ICT) in teaching with 

basic and further education for teachers. 

α Developing and promoting the implementation of competence-based qualification and academic 

apprenticeship activities intended for information workers. 

α Increasing the opportunities for people outside working life, particularly those at risk of becoming 

socially excluded, to complete studies and degrees related to ICT management. 

α Promotion of mobile working and other mobile use by offering public transport passengers 

wireless broadband connections in various modes of transport, terminals and at stops. 

In the field of turning ideas into products and services, a new innovation system – among others – the 

application of the following social indicators might be suggested. 

β A survey concerning the opportunities of public acquisitions as a promoting factor in product 

development activities. 

β Growth in the relative share of public R&D financing directed at the reinforcement of business 

expertise and the productisation, spread, commercialisation and internationalisation of technology 

and service innovation. 

β Directing financial support at small and innovative information society development projects in 

the micro-enterprise and third sectors. 

β Developing the guidance system at institutes of higher education and increasing cooperation. 

β Creation of cooperation and innovation networks in secondary and vocational education and 

linking them to activities at centres of innovation and expertise. 

β A report and implementation report on the reuse and commercial exploitation of information 

produced by public sector. 
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β Electronic publication of research material produced by universities, development of related 

operating models and an open portal. 

β Improving and expanding joint use of basic register information in public administration service 

production by reforming operating models and legislation. 

β Implementing national services for the electronic identification of citizens, organisations and 

employees and online transactions in the public and private sectors. 

In the field of making a human-centric and competitive service society the introduction of the following 

new social indicators appears to be purposeful. 

γ Establishment and further extent of national digital library. 

γ Initiation of a 65+ innovation programme aimed at developing well-being services for the ageing 

and elderly population. 

γ Extending the tax deduction for household services to cover support services for ICT. 

γ Promoting the introduction of electronic invoicing in the SME sector. 

γ Making information flows between enterprises and authorities electric, and the elimination of 

overlapping data collection. 

γ Encouraging SME sector enterprises to make more extensive use of the public administration‟s 

electronic services. 

γ Comprehensive digitalisation of the real estate trading processes. 

γ Development of intelligent services to improve traffic safety and promote sustainable 

development. 

γ Utilisation of mobile and internet technology to arrange option polls for citizens/local people that 

will be used to support decision-making. 

5. The main horizon of audit of key indicators 

Audits performed by SAIs have not covered so far the development processes and achieved results of 

knowledge-based economy and society. Audits – e.g. in Finland with dominant frequency – aimed only at 

narrower fields like the evaluation of R&D. The experiences gained during auditing R&D serve currently 

as a starting point for developing the audit culture of the wider scope of knowledge-based economy and 

society.   

R&D programmes are important audit fields because they determine development and also due to the 

large rate of state financing. Audits are characterised by the perspective of accountability, thus the 

evaluation aiming at finding out the results achieved by and the efficiency of the utilisation of public 

funds. 

In this respect it has to be noted that when evaluating R&D programmes learning perspectives are also 

important, which can contribute to increasing knowledge to be used in the future. Acknowledging the 

significance of the above it is to be stated that while auditing pays attention also to learning perspectives, 

it focuses on accountability and the principle of value for money.     
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This approach and aspect is reflected by the audit practice of the National Audit Office of Finland
3
, which 

focuses on two issues:  

 R&D evaluations as a whole: how do the institutional preconditions and arrangement of the 

Finnish evaluation system of Government support the utilization of R&D evaluation on different 

levels and especially on the policy level? 

 single evaluation: how does the design (planning, organization, processing etc.) of R&D 

evaluation support the utilization of evaluation on different levels and especially on the policy 

level? 

The main findings of a performance audit of “R&D evaluation in Finland” finished in 2008 were, from 

the indicators point of view, the following: 

 Accountability perspective of R&D evaluation in Finland has strengthened as the amount of e.g. 

impact evaluation of R&D has increased. New forms of reporting Parliament about the state, 

quality and result of R&D has been planned. However, there are still many cultural, institutional 

and practical barriers which weaken the link between R&D-evaluation and policy/politics. 

 The R&D evaluation culture in Finland, which includes and implies the accepted and 

legitimate forms of utilizing R&D evaluations, is dominated by development perspective 

and ethos. 

 The information needs of decision-makers are not systemically met and analyzed. 

 The output information of evaluations will not aggregated and synthesized in reasonable 

ways and forms. 

 The annual accountability procedures in the Parliament will not necessarily include all 

relevant R&D evaluation information. 

 Instrumental use of R&D information in the annual budget procedure seems to be limited 

and insignificant, which is considered an important cultural and legitimizing factor 

beyond the R&D evaluations. 

 Many kinds of cultural, attitude and practical factors (barriers or obstacles) will restrict the 

producing and applying of R&D information from the accountability perspective. 

The European Court of Auditors found out similar deficiencies in respect of the indicators in its 2007 

report concerning „Evaluating the EU Research and Technological Development (RTD) framework 

programmes – could the Commission‟s approach be improved?‟. According to the Court‟s findings the 

absence of an explicit logic model and clearly spelledout programme objectives has also impeded the 

development of performance indicators for monitoring the achievement of programme objectives in terms 

of outputs, outcomes and impacts, to the extent that, to date, such „effectiveness‟ indicators have not been 

defined at all for the Framework Programmes. 

The two above examples demonstrate well that the audit on R&D programmes and prospectively on 

programmes of knowledge-based economy and society implies significant difficulties due the lack and 

                                                      

3 See Timo Oksanen: The Finnish R&D evaluation: Is there a real accountability perspective? National Audit Office of Finland, 
Helsinki, 2006. 
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deficiencies of evaluation indicators. Therefore, the definition, establishment and continuous development 

of key indicators are an essential task.  

 


